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To epyaleio avamtuéng mapéxel T dSuvatotnta anoteAeopatikng Slaxeiplong Twy
pHovadwv petadopdg mou £xeL otn SLAOEOT TOU €vag OpyaVIOUOG yLo TNV eEUMNPETNON
eTUNPOoBeTwy onuelwv evlladépovtog. H edapuoyn Aappdavovrag unoPwv ta
O6ebopéva  yeweviomopol amd TG povadeg  petadopdg,  Umopel  va
enavadpopoloynoet PBEATIOTA TIC TIPOKOOOPLOUEVEG OSLASPOUEC UE OKOTO va
efunnpetnBolv evdexopeva onueia evdladpépovto¢ — Suvntikol TEAATEG. TNV
epappoyn mou avamtuxdnke, adou MPAYUATOTOLETAL Lo PEAALOTIKI) TIPOCOUOIWaN
OXETIKA UE TOV KaBoplopo Sltadpopwv Hovadwv petadopdc Ue avtioTolxeC LOVASEG
doptiou mpog TeEAkOUG Tpooplopoug, efetaletal n Stadikacio e€umnpétnong
ETWTAEOV TIPOOPLOUWY HECA ATIO TLG UTIAPXOUOTEC SLASPOUEC. TO TTAEOVEKTNUO OE QUTH
Vv dadikaoia eival OtL eKTOG amd TNV KAAUYPN TwV TEALKWY TIPOOPLOUWY, TIOPEXETAL
n Suvatotnta €€UMNPETNONG EMMTPOCOETWY TPOOPLOUWY, EITE HUE KPLTAPLO TNV
QOOoTAON, ETE PE KPLTNPLO TOV XPOVO, EVW TAUTOXpova TipoodEpovtal SUVATOTEG,
onwg poptwon dedopévwy Kivnong Kol CULBAVTWY, TAPEXOVTAC £TOL TNV TIPAYLLOTLKA
€lKOVO amo TNV KukAodoplakn kataotaon. Afilel va onuelwBel OtL 600NnKe peyain
€udacon otnV apXLTEKVOVIKN Kol ota gpyaleia avamtuéng tg ebapuoyng, T6oo ot
eninedo Aewtoupyiag, 6co Kal amoBnkeuong &edopévwv mapéxoviag £tol TN
duvatotnta anmpookomtng Asttouylag avefaptnTwg cevapiwyv eKTEAEONG Kal PONG
Sadkaciwv.

Né€elg KAewdua: avamrtuén Aoylopikou, edodlaotiky aluoida, emoavadpopoAoyn
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ABSTRACT

The aim of present work is to develop software in the framework of efficient supply
chain management and re-routing. The development tool provides the ability of
efficient management of the transport units, which are available from an organization
to serve additional points of interest. The application considering the location-based
data transport unit, can optimally re-route the predefined routes in order to serve
potential points of interest - potential customers. In the application developed, after
a realistic simulation is made regarding the assignment of transport unit paths with
corresponding cargo units to final destinations, the process of servicing additional
destinations via existing routes is considered. The advantage of this process is that
apart from the final destinations coverage, it is possible to serve additional
destinations either by distance or time criterion, while at the same time offering
possibilities such as loading traffic and event data, thereby providing a true picture
from the traffic situation. It is worth noting that quite emphasis has been given on
architecture and the application development tools, both at operation and storage
levels, providing the seamless operation of the application regardless of the execution
scenarios and process flow.

Keywords: application development, supply chain, re-routing, geolocation systems,
routes management, transport units
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KEDAAAIO 1 - EIZATQIrH :THN EQOAIAZTIKH AAYZIAA

1.1 Elcaywyn

1o mapov kedAAalo, YIVETAL PLa CUVTOUN LOTOPLKA avadpopn oTnv TOPEia Twv
Logistics kal toutoyxpova avoAUOVTOL Ol QVTIOTOLXOL OPLOHOL TIOU amaviwvtol
Olebvwe. Itn ouvéxela, mapouoctaletal n Béon twv Logistics otnv ouyxpovn
ETUYELPNON, OL OTOXOL TTOU €XEL BEOEL, TA TTOLOTLKA XOPOKTNPLOTIKA KOl OL TOUELG OTOUG
omnolouc Bpiokel edappoyn. Mapouvoialetal, eniong, n mopeia eEEALENG Tou KAAdou
™G £$0bL00TIKAG AAUCLSAC, OL AVAYKEG TTOU EEUTINPETEL KAL WG N XPNoN TNG €XEL
auénOel pe To MEpaopa TwV XPOVWV. TEAOC, avaAUOVTOL OL KEVIPLKEC AELTOUPYIEG TWV
Logistics, oL utapyxouoeg TEXVOAOYLEG KOl BEATLOTOTIOLOELG YLa TO PEAAOV.

1.2 lotopikn Avadpopn

Ta Logistics umdpyxouv oav avBpwrivn Spaoctnplotnta dw Kal MOANOUG alwves. H
gTUpoAoyia TNg AEENG Logistic tpogpxeTal amo SU0 AEEELS, TNV KKATAUETPNCN» KAL TNV
«EWKOVOY 1 oAAWG TN yvwon Twv «8eflotNTwV oplOUNTIKAG HECW EKOVWVY. Ta
Logistics mpwtogudaviotnkav tnv emoxy tou Hpddotou, tov 5° awwva TLX..
JUYKEKPLUEVO, CUVAVTWVTAL OTLC TTOAEULKEG TIPOETOLUAOIEG TwV MEPOWV KATA TwV
EANAvwy, 6mou o 6pog edpodlaotikr) aAucida meplypddel tov oxeSLOOUO Kal TNV
umootnpPLEn dlakivnong mpoidovtwy Kot atopwv. Emopevn avagdopd tou 6pou yivetal
Tov 4° awwva 1.X., otnv €noxn tou Méya AAEEavOpou, o omolog EKave Xpron Twv
TEXVIKWV TNG £POSLACTIKNAC AAUCIOOG TIPOKELUEVOU VA ETUTUXEL TO OWOTO £PoSLacpd
KOl TLG LETAKIVAOELG TWV OTPATEUMATWY TOU amod pia meploxn o€ pia AAAN pe okomo
N Helwon tou KOoTouC. Q¢ autévoun emothun Ta Logistics e€etdotnkav yLa mpwtn
dopd o€ epyacieg peAeTNTWY OTLG apxEC Tou 20°Y awwva, wotdco avamtuxdnkav
TIEPLOCOTEPO UETA TO TEAOG Tou B’ Maykoopiou [MoAépou, OmMou EmMpemne va
tkavormolnBei n peyain ntnon mou uTtHPXE yla ayaBbd Kal uTtnpeoieg. OL EMIXELPHOELC
TOTE €l0V WG OTOXO Vo KAAUYPOUV TIPLV ATtd TOUC AVTOYWVLOTEC TOUG TNV UTIAPYXOUCO
{NTNoNn, va AmoKTNOoOoUV TIG amapaitnTeC MPWTEG UAEG Kal val KATAAAPBOUV TIG VEEC
ayopég. Mept to 1950, ta Logistics xpnowuomnowBnkav mapdAAnAa pe tnv WbeoAoyia
tou marketing kat €tol cuvbudotnkav o€ peyaAo Babuod Ue TIG UTNPECLEC TPOC ToV
neAdtn. Tnv Sekaetia tou ‘60 avamtuxBnke n €vvola TOU GUVOALKOU KOOTOUG
AelToupylog pLag emxeipnong Ko otn cuvexeLa tn dekaetia tou ‘70 avaBewpnBnke n
TIOALTIKI) TWV AMOBEUATWY TTOU €0V OL ETILXELPNOELG, Eloayovtag Tn dthocodia tou
TIPOYPOAUHOTIOHOU TwV ayopwv. Tnv enopevn dekaetia (1980-1990), omou umrpée
HEYAAN TPO0S0G OTIC TNAETLKOWWVIEG, VEEC HEBOSOL KAl TEXVIKEC oUVEPBAAQV OTN
BeAtwotonoinon tN¢ emikowwviag, otnv uPnAn  toxvtnta  HETOPOPAG TWV
AnpodopLwV Kal otn cUVOALKA KaAUTepn amodoon tng epodlacTikig aAuoidag. Ztnv
TePLod0o auTH, ETALPELEG TTAPOXNG UTINPECLWYV Kal SLavopwV EEKivnoav va utocxovTal
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OUYKEKPLUEVOUG KAl auoTtnpoug Xpovoug mapddoong. TG apxeg tou 1990, ot
ETUXELPNOEL edappooav E€va Hovtého efeldikevong, emekteivovtag €tol TNV
edpodlaotikn aAucida. Anuoupyndnkav véa Siktua mapaywyng Kat dLavoung kalt
HEpOVWHEVEG  edoblaoTikég  aluoibeg oL omoieg  ouvepyaloviav  Kal
oAAnAerdpouaoav. Ot eTXEPNOELG €0ELEaV HEYAAUTEPO EVOLAPEPOV OTO XWPO TNG
Slolknong twv Logistics. OL KUPLEG attieg ATav:

v' n éudaon otnv kavormoinon tou meAdTn,

v n avdmtuén tou SleBvoug umopiou Kat

v’ n ektipnon OtL oL anoddoelg yia o Siktuo Stavopig eival oTpatnyKAC
onuaoctiag yLa Tov opyaviouo.

InUELWVETAL OTL 0Tn dekaetia autr epdaviotnkav ol etalpeieg Third-Party Logistics
(3PL’s), otic omoleg oL eMXELPROELS TTOPAXWPOUV €pYOAaPIKA BAOIKEC UTNPECILEG,
OMwG amoBrkeuon, LeTadopEg, SLAVOUECG K.A. ITIGC apxEC NG Sekaetiag Tou 2000
epapuodoTnkayv yla mpwtn ¢opad TEXVOAOYIKEC EPAPUOYEG Kal AUCELG OTLG LETADOPEG
TPOLOVTIWV Kol UTtNPECLWY. 2

1.3 Opwopol

H Edodlatiky AAucida / Logistics meplypadetal wg €va oAokAnpwpévo Siktuo N
ocvotnua dnuoupyiag afiag, to onoio meplthapBavel Tov oxedlaopo, Tov EAEyXO, TNV
UAoTtolnon Kot TNV TTapakoAoUBnon TNG KAVOVIKNG Kal TNG aviiotpodpng pong twv
TMPOIOVIWY, TWV UTNPECWWV KOL TWV avaykaiwv TAnpodoplwv amd To onueio
TIPOEAELONG TOUC WG TO ONUELO KATAVAAWONG TOUG, WOTE va kavormolnBbouv ot
OVAYKEC KOLL OL OTTAULTAOELS TwV TteAatwy. 2tn dtebvn BLBAloypadia €xouv §oBei moAlol
oplopol yla ta Logistics.

Oplopévol amnod autoug, KOt XpOVOAOYLKA OELpad, ival:

v’ «n emotApn tNg Sloiknong, tng TeXVIKAG HeBodoloyiag Kal TwV TEXVIKWY
SpaotnplotTwy, TOU CXETL{OVTAL PE TO OXESLAOUO, TOV TTPOCSLOPLOUO TWV
QIMALTACEWY, TNV AOKTNonN, T Statipnon Kal tn S1dbeon Twv MapaywyLlKwy
TIOPWV KAl LECWV TIOU UTtooTNPL{OUV TOUC OTOXOUG, T OTPOTNYLKH, TNV TAKTLKN
KOLL TOV EAEYXO EVOC OPYyaVIOHOU» 3

v «n olokAfpwon 800 A meplocdTEpWY SPACTNPLOTATWY HE OKOTMO TO
oxeblaouo, Tnv epappoyn KoL Tov EAEYX0 TNG AmodOTIKAG PONG TWV MPWITWY
VAWV, TPOLOVTWY UTO KATOOKEUN KoL TEAWKWV TPOIOVTIWYV amo Tto onueio

L http://www.fdlgroup.gr/ancient-logistics-historical-timeline-etymology/
2 Edodlaotikf AAuoiba, Logistics & EEurtnpétnon Melatwy, PhD, Mewpyloc MaAwvSpétog
3 http://www.sole.org/
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TIPOEAEUONG OTO ONUELO KATAVAAWONG PE OKOTIO TNV TANPN CUMUOpdwWON KE
TG ALt oeLg Tou TeAdtn» 4

v\ «8laxelploTikr) euBuvn yio to oxeSaopd kot tn Slaxeiplon evdg cuotApATOC
€AEYXOU TNG PONG KAL TNG OTPATNYLKAG amoBrKELONG UALKWY, EEXPTNUATWYV KOl
TEAKWV amoypadwV Yo To PEYLOTO O6hENOG TG eMXeipnong» °

v «8abikaocia oxedloopol, Slaxeipong kat eAéyxou NG POAC UAKWV Kol
mAnpoddpnong péoa os cuoThpota» ©

v’ «opyavwpévn kukhodopio umnpeowwv, ayabwv Kot  UEPIKEG  HOPEG
avBpwnwv» ’

v\ «n TéxvN TG Statripnong tou eAEyxou TwV ayKOoULwY aAucibwv epodlacpol
ue €va ouvbuaopud petadopwv, Seflotitwv amobrnkeuong, Slaxelplong
Stavopnc kat texvohoyiog mAnpodopwv» &

V' «0UVONO ETUXELPNHUATIKWY SLASIKAOLWY, OL OTIOLEG EKTEIVOVTAL aItd TOV TEAKO
XPNOTN TOU POIOVTOC — UTINPECLAC LEXPL TOUG apXLKOUG TIPOUNBEUTEG UAIKWY,
npolovtwv kat mAnpodopiag n omola Suvatal va mpooBécel afia otoug
TENGTEG °

1.4 Nopeia EEEAENC

H &teBvnig BLBAloypadia tng Ataxeipnong Epodlaotikic AAucidag (AEA) mapouaotdalel
oUykAlon o€ pa katdtaén €L pdoswv npoddou tng Epodlaotikic / Logistics. 10

Mo CUYKEKPLUEVAL:

4 Council of Logistics Management. Annual Conference, 1986, Anaheim, Calif. Proceedings, Volume 1
5 Williamson K.C., Spitzer D.M. and Bloomberg D.J., 1990, Modern logistics systems: theory and
practice, Jrnl. BusLog, 2:65-85.

6 http://unctad.org/en/pages/PublicationWebflyer.aspx?publicationid=1187

7 http://www.jterc.or.jp/kenkyusyo/product/tpsr/bn/pdf/no11-01.pdf

8Benson, Bugg, Whitehead, 1994, Logistics Issues in International Sourcing: An Exploratory Study,
International Journal of Purchasing and Materials Managemant banner

9 Lambert, D. M., J. R. Stock, and L. M. Ellram. (1998). Fundamentals of Logistics Management,
Irwin/McGraw-Hill, Boston, MA.

10 Movahedi B., Lavassani K., Kumar V., (2009) Transition to B2B e-Marketplace Enabled Supply Chain:
Readiness Assessment and Success Factors, The International Journal of Technology, Knowledge and
Society, Volume 5, Issue 3, pp. 75-88
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v Anuoupykr) Ddon (Creation Phase)

O 6pog «Aloiknon tn¢ Epodlaotikig AAucidag» (AEA) xpnoluomoBnke yla mpwtn
dopd amnd tov Forrester!! oe avadopd pe To AeyOpevo «peyeBuvTIKO amotéAeopar
(bullwhip effect) n / kat «amotéhecpa Forrester» (Forrester effect), wg
noAAarAaoLlooTh Twv anofepdtwy, Adyw Sdtakupavong twv poPBAEPEWV TNG TEALKAG
{NTnong ota kavaAla Stavoung. Qotooo, n €vvola tng epodlacTikng aAuoidag otov
TOMEQ TNG ETUXELPNMATIKNAG Slaxeiplong lxe umotunwdwe XpnoLlomnolnbel anod Tig
apx€G Tou 20°% awwva, pe T Slopdpdwon «ypapdpwy cuvappoAoynong» (assembly
lines) ota epyootdola. Ta XOPAKTNPLOTIKA TtNG &laxeipong tng €hodlaoTIKAG
oAvoidag, omwe n avaykn yla peyaAng kKAlpokag olkovopieg (economies of scale),
avaoxedblaopd Sladkaoclwv (re-engineering) kol oUkpUVoeL (down sizing), mou
onuatodotnOnKav Ue MPOYPAUUATA CUMTECNC TOU KOOTOUG, KL OPLOUEVO SAVELOUO,
amo TNV LAMWVLIKA eUnelpia Slaxeiplong tng moldtnTac.

v' ®don OAokAfjpwong (Integration Phase)

Itnv mepiodo auth, n AEA £€xel onuatodotnBel pe TNV avamtuén CUOTNUATWY
NAgkTpovIkAG avtallayng dedopévwy (EDI) otn dekaetia tou 1960 kot avamntuxdnke
HEXpL TN Oekaetia tou 1990, katd Pdaon PeE TNV €l0aywyn Tou «XxeSlaopou
Ermxelpnuatikwyv Moépwv» (ERP: Enterprise Resources Planning). Ta ERP kaAuUmtouv
TNV EYKATAOTAON CUOTAUATOC TAXELOG TANPOPOPNONC OE TIPAYHOTLIKO XPOVO EVTOC TNG
emnuyeipnong (real-time software) kat cUPBAAAEL 0TNV TOLOTNTA TWV AELTOUPYLIKWY
anopAcewVv TNG ETIXElPNONG, ota mAaioLla tng epodlaoTiknG aAucidag.

Eixe edappoyn oe Oiddopeg mapaAlayéC o€ e€TAlPElE MeEYAAOU MPeEYEBOUCG WG
urtoBondntikéd tng AEA (6nwg n Microsoft, n Oracle, n SAP kAmt.) *2. Eniong, amo Tig
apxEg TnG dekaetiag tou 1970, avarmtuxOnke n nEBodog «Zxedlacpuou Twv Avaykwy
oe YAwoug Mopoucg» (MRP: Material Requirements Planning), pe mnepattépw
HETEEENEN oTov «2Xeblaopud tnG Katavoung twv Moépwv» (Disribution Resources
Planning: DRP), ekAapBavopevoc we TexVIKA Kot pthocodia 2. H emoxn auth cuvéxioe
VOl OVOTITUOOETAL JE TNV TPO0do Kol EMEKTAON Twv SIKTUWV Tou otnpilovtal o€
ouvepyatTika oxnuata. H emoxn auty &€EAEng ¢ edodlaotikig aluaoidag
Xapaktnpiletal anod avénon tng MPooTBEUEVNG aflag KoL EMIKEVTpWON OTn Pelwon
TOU KOOTOUG MEOW ouvepyatlikwv OSpdoewv. H olokAnpwon tng €PpodlaoTiKAG
aAvoibag Bepedlwvetal o Tpia otadla: oto mMpwto otddlo umayovtal ot Sladopeg
ETUXELPNUATIKEG AelToupyieg, omwg eival n Slaxeiplon Twv amoBepdtwy, n
amoBnkeuon, o EAeyxog UALKWYV, N Tapaywyn KATL., oL ortoieg mMA£ov mpoaoeyyillovtal pe
gudaon ot aAlnAsmdpdoelg peTall touc. Ito Seltepo otadlo, OL eV AOyw

11 Jay W. Forrester, (1961), Industrial Dynamics, Massachusetts Institute of Technology Press, Page
464

12 sunil Chopra and Peter Meindl, A review of: “Supply Chain Management: Strategy, Planning and
Operation”, Prentice Hall, Inc., 2001, 457 pages, ISBN: 0-13-026465-2

13 Heeman, P. (1997). The Path of Succesful Implementation of DRP. In Gattorna Editor (1997).
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Aettoupyieg evowpatwvovtal oto Aaiolo evog mAnpodoplakol cuotrpatog ERP, evw
OTO Tpito otddlo, eSLWKETAL N KABETN oAokAnpwon otnv epodlaotiky aluvoida,
KOLVWG N EMEKTACN TWV SpACTNPLOTATWY TNG EMLXELPNONG UTIO TOV EAEYXO TNC.

v' ®don tng Naykoopionoinong (Globalization Phase)

H tpitn ¢don avamtuéng tng Staxeiplong g edpodlaoctikng aAucidag, adopd otn
AeyOuevn emoxn NG MaAyKooulomoinong, mou yapoktnpiletal and tnv avamtuén
TIAYKOOULWYV SIKTUWV CUVEPYAOLWV KAl TNV €MEKTAON TwV aAucidwv epodlacpov
Tépa amo eBvikd olvopa o AAAEC XWPEC, AKOUN Kol o AAAEG nmeipouc. H xprion
TIAYKOOULWV £HOSLACTIKWY TTOPWV OTTO ETIXELPNOELG KAL OPYAVIOUOUC EXEL EPdAVIOTEL
€6W Kal KATOleG SEKAETIEC 0 OPLOMEVOUG KAASOUG (OMwG T.X. OoTov KAASO Twv
netpeAaloeldwyv olaitepa peta tig Suo metpeAaikég kploelg tn Sekaetia tou 1970:
1973 «kat 1979). Ektote, n emoxn xapaktnplletal omd M ouénTikR TAON
maykooplonoinong tng AEA, pe otoxeuon tnv emMiteVen BLWOLLOU OVTAYWVLOTIKOU
TIAEOVEKTAMOTOC, HEOW XPRONG TIOYKOOULWYV TIOpWVY, aAAd Kal VEWV TINywV £008wv
(6levpuvon medatoloyiouv).

v' 1" ®don Eldikeuong (1% Specialization Phase)

21N dekaetio tou 1990, aPKETEC ETALPELEG LETATIONONG APXLOAV VO ECTLALOUV OTLG TILO
«BACLKEG LKOWVOTNTEGY TOUG, Omou OLEBeTav €va €LOIKEUUEVO  QVTAYWVLOTIKO
TIAEOVEKTNMO. KOl TpoBalvav o OUPPWVIEC HAKPOXPOVIWV CUVEPYACLWV Kal
oavaBéoswv «un Baclkwyv SpaoTnNPLOTHTWY» TOUG OE TPLTOUG, eEELOIKEVUEVOUG OTLG
6paoTNPLOTNTEG AUTEG. AUTO GUVETIAYOTAV AAAOYH OTLG SLOXELPLOTIKEC ATIALTAOELG KOl
TIPAKTIKEC, TEPAAUBAVOVTOC EMEKTAON TOU evlladEpPOVTOC TNG Slolknong mépa amnod
TOL OTEVA OPLAL TNC OTOULKAG ETILXELPNONG, O £va TIAEYUA ETALPIKWY OXECEWV EVTOC
oAOkANpNnG tng edodlaotikng aluvoidag afiag. To HoviéAo autd eeldbikeuong
ouunepapPfavel Siktua mapaywyng Kot OlavVoung, Tou OUVOETOUV  TIOAAEG
HEUOVWUEVEC EPOBLAOTIKEG AAUGCLOEG yLaL TIG TIPOUNBELES KOl TOUG TIPOUNBEUTEG HEXPL
toug mehateg. H etalpeia mou avoaAapBavel tnv mpwtofoulia cuvepydletal He
aA\oug eTaipoug og PL{LKO avaoXeSLAOUO, OTLC KATAOKEVEC, TA KAVAALX SLAVOUNC, TLG
TPOUNBOELEG, TIC TMWANCELS, TO KOOTOC KAl TNV TIOLOTNTO TOU TIPOIOVIOG Kol OTnV
ToLoTIkr e€umnpétnon Twv meAatwyv. To cUVOAO TwV €TAlpWV TNG ouvepyaciag Ba
avanpooapuoletal kot avaykn, cUudwva He TG aANAYEG TTOU CUVTEAOUVTAL OTLG
OXETLKEG AYOPEC, OTLC TIEPLOXES evOLadEpovTog  oTa KavaAla Stavoung, AapBavovtag
umoYin TIG OLALTEPOTNTEG, TA TUXOV MOVASIKA XOPAKTNPLOTIKA KAl TLG AVAYKEG TOU
KABe etaipou, katd mepintwon.
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v' 2" ®don Ewdikevong (2" Specialization Phase)

H e€e1bikeuon ocuvoAikd og oAokAnpwpévo Aaiolo TN epodlaotikng aluoidag agiag
e€elixbnke Slaitepa amd tn Sekaetia tou 1980, e €emMEKTAON TEPA QMO TIG
uetadopég, tn Staxeiplon anobnkwv, KATL, SnAadn mépa amod ta dpla Tou KAAGLKOU
nediou twv Metadopwv Kkat Logistics tng emixeipnong, otov gupUTEPO XWPO TNG
edpodlaotikng aAuvoidag aflag ouvoAlkd, mepllapPfdavoviag tov oxedlacuo, tnv
eKTENEDN KaL TN Slaxeiplon mMeAATwY, MPOUNBEVTWY KL CUVEPYATWV. ZNUELWVETAL OTL
0L OUVONKEG TwWV ayopwv petafarlovtal cuxva anpoBAenta. AUTO CUVETIAYETAL TNV
QVAYKN ETOLLOTNTOG Ao OAoUG oTnV aAucida e KOO OTOXO TNV TPOCAPOYI) TTOU
amoteAel BepéAlo NG emtuyiog kot PBuwowotntdag touc. H efeldikevon NG
edpodlaotikng aAucidbag Katd mePUTTwWOn OTG OUVONAKEG QUTEG, TAPEXEL TN
duvatdtnta ot ouvepyalOPeveG eTxelpnoels va Staodaiioouvv Sabsoipdtnta
(availability), etowpotnta (agility) kot avBektikdtnTa (resilience), otnv avilpuetwrnion
anpoodokNTWV aAAaywv Twv ocuvonkwv. FeVikOtepa, N GACNH QUTH ETUKEVIPWVETAL
OTNV «OXUPWON» TWV EUTAEKOUEVWYV LEPWYV OTNV €POSLAOTIKN AAUOCLSQ, e AVOAUTIKA
okéPn Kot oxedlaouo pe €udaon otoug TBavolg aoTABUNTOUC TAPAYOVTIEG TIOU
EMNPEA{OUV TNV ATOTEAECUATIKOTNTA TNG, PacllOopevn otnv eunelpia, n omola,
KUPLWC OTO TAALOLO TNG OLKOVOULKAG Kpilong, Seixvel EekaBapa oOtL dev apkel ol
ETUXELPNOELG va €lval OomOSOTIKEG OTIG AELToupyiec mMou SlekmepAlwWVOUV, aAAA
TIPOTIAVTWY VOl TIPOVOOUV WOTE VO €lval €UEALKTEC OTIC ekaotote efelifelg kat
UNvUHaTO oo TNV ayopa.

SCM 2.0:

Zta mAaiola ¢ mayKoopLonoinong, o 0po¢ SCM 2.0 £xeL mpotaBel mpokeEVoU va
SlelodUoeL akOUN MepLocOTEPO OTLG aAAayEG otnv aAuacida epodlacpol 600 Kal oTnV
e€ENEN Ttwv Sladlkaolwy, peBOdwv kol egpyaAeiwv Tou yivovtal avilkelpevo
Slaxeiplong og autn tn véa enoxn. Opiletal, wg pa Taon otn xprion Kot aflomoinon
TwV SuVaTOTATWY ETIKOWVWVIAG HECW TOU Ttaykooulou Lotol (World Wide Web), pe
oKkomo tn SleukoAuvon tng avtaAlayng mAnpodoplwv mou anoteAolv npolndbeon
Sleknepaiwong Twv kabnuepwvwyv Asttoupylwv tng €dodlaotikig aluoidag, aAAa
MPWTIOTWGS Kal TNV adetnpla oTpaTnykol aAvVOoXESLACUOU Kal TTPOCAPUOYNG OTO
€vtova PETABAANOUEVO ETIXELPNUATIKO TIEPLBAANAOV, LECW TNG CUVEPYAOLOG HETAEY
Twv evllodepopévwy pepwv / etaipwv (stakeholders). Iuxvd, otn Siadikaoia
ouvexoUl¢ £peuvag kot avamtuéng (R&D), pe okomd va mpoaxBel mepattépw n
SnUoLPYLKOTNTA KOL N QVATTUEN LE OMOTEAEOMATIKO KoOotog (effective cost),
XPNOLLLOTIOLOUVTAL OL OPOL KTIPOCEYYLON o TTOAAEG MAeupEC» (multi actor approach)
yLOL VOL TOVLOTEL N avoyKaLOTNTO CUUETOXNG OAWV Kot «SLaxuon yvwong» (diffusion of
Knowledge) pe okomo tnv avouytry culAtnon Kat SLopolpacuo twv mAnpodoplwv. H
Sladkaola aut HELWVEL TOUG KLWOUVOUC amd TNV actdbesla Twv cuvonkwv Kol
evioxLeL eupUlTEPA TN OUAAOYLKA Kavotnta tng edodlactikne aAuvcidag. Etol,
T(POKUTITOUV ETOLKOSOUNTLKEC TIPOTAOCELS KOL KOLVOTOMEG LO€eC, oupPAllovtag
ONUAVTLKA 0TN BLWOLUOTNTO TWV EUTTAEKOUEVWV LEPWV TIPOG TNV KATeVBUVON auTh.
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v' ®don tng OAokAfpwong: Avtiotpodn Epodiactikn (Reverse Logistics)

Eva autoteAég Bripa-otabudg otnv mopeia ¢ mpoodou o€ OAOKANpwon tnv
Edoblaotiky / Logistics amoteAel n Aeyoupevn «Avtiotpodn Edodiaotikry» (AE)
(Reverse Logistics). H mpoodog autr mpoxwpnoe o mARpn avaotpodn Tng adetnpilog
TOU OXeSLAOUOU KoL TNG uAoToinong t¢ epodlaoTikng aAucidag amod Toug TEALKOUG
XPHOTEC TIPOIOVTIWY, WG KATAVAAWTEC f) TIOATEC oTnV Mepintwon dnudowwv ayadbwy 4
15 6nwg anewoviletal otnv Ewdva 1.

Forward Logistics

Raw Part Modules Parts
e et N e L “y-DastMm‘cams

Repair

EIKONA 1. ANTIZTPO®H EQOAIAZTIKH

H AE €xeL ouvteAéoel oTnV TAAPN QVOYVWPELON TWV KOTOVOAWTWY ocav Tnyn
Snuoupylag aflag kat emitevéng PBLWOLUOU AVTAYWVIOTIKOU TAEOVEKTAUATOC ME
EMEKTAON TNG ETUXELPNONG 0 OAOKANPWUEVN £dodlacTiky alucida. ZUyKeKPLUEVQ,
auvénuévo evlladépov otpadnke mépa amd tn O61abeon Twv MPoilOVIWVY, OTLC
UTINPECLEC TIOU Ttapéxovtal UETA TNV mwAnon (after sales services) kot paAlota
KaBOAN tn ddpkela tNG {wng TwV MPolovIwy. EMAauBAVETAL TTPAKTIKA ONUOVTIKWV
Bepatwy, onwc eival n avakukAwon (recycling), ta Stadopa BEpata tn¢ npootaciog
tou meplBalovtog (environment protection), n afloAdynon tou KUKAoU TWNRG TwV
nipoiovtwy (life cycle assessment) kat n Buwowpuotnta oe oxéon pe tnv Edodlaotikn
/Logistics. AMafav pe aAla Aoy, ta Kpuipla evlladEpoviog HeTAEl Twv
TIOPOYWYLKWY ETIXELPNOEWY, UE UETATOTILON TIAEOV TOU QVTOYWVLOUOU 0 OAOKANPN
™ {wn TwV POLOVTWY, E OKOTIO TNV OIOKTNON VEWV TEAATWY KoL TN Staocdalion Twv
nadowwy. H mpoodog otnv ohokArpwon t¢ Epodlactikng / Logistics péow tng AE

1 presley, A., Meade, L. & Sarkis, J. (2007). A strategic sustainability justification methodology for
organizational decisions: A reverse logistics illustration. International Journal of Production Research,
vol. 45, no. 18, pp. 4595-4620.

15 Samir K. Srivastava and Rajiv K. Srivastava, Managing product returns for reverse logistic,
International Journal of Physical Distribution & Logistics Management, Volume 36, Issue 7
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TIEPLEXEL TEXVIKEG TIAEUPEG, OMwG elval n otipln ¢ avamtuéng Seutepoyevwv
OyopwV yla PETaxelplopéva mpoiovta (secondary markets) kat emutAéov Suvntika
ueyoAltepn ¢poviiba ywo TNV mnpootacia Tou TEPBAANOVIOG, TOU  EXEL
oupuneplAndBei kat otov oplopd Tng Astdopou / Biwaoung Avamtuéng (AA) tou OHE.

1.5 H Edpodiaotikn AAuciba otnv Zuyxpovn Emeipnon

H Awiknon twv Logistics kat t¢ epodlaotikng aluoibag amoteAel kaboplotiko
TIAPAYOVIA OTOV OLKOVOULKO OXESLOOMO HLag eTixeipnong, kabwg koataAaupavel
ONUAVTLKO TTOCOOTO TOU KUKAOU €pyaclwv tng. Autd smiBefalwvetal KoL amo ta
otoweia Twv Gattorna&Walters 6, oL onoiot emonpaivouv étL n Aloiknon Logistics
Kal epodlaotikng aAuaidac xel e€eAiyBOel og onuavTiko BabBuo, KABwWC Oe Lo TUTTLKN
Blopnxavia To KOOTOC TWV §PACTNPELOTATWY TTOU OXETI{OVTAL AUETA HE TIG SLaSIKACIES
NG Awoiknong Logistics, avépxetal oto 20% pe 25% TOU KUKAOU €PYOCLWV TNG
etalpeiag kot avtupoowrnevel o 10% pe 15% tou TEAKOU KOOTOUG TOU TEALKOU
TPOLOVTOG.

To mMooooTd AUTO MPOKUMTEL AapBdvovtag uTtoPn MapAyovieg OMwG Ta HETOPOPLKA
€€oda, ta £¢oda SlaxelplonG-amoBAKeEVONG UALKWY KOl EUMOPEVMATWY, TO KOOTOG
Slatripnong anoBepdtwy, To KOOTOG LETadOopAG MPOLOVIWY HECA OTNV ETILXELPNON, TO
KOOTOG SLlekTEpaiwong apayyeALwy, Ta ££060 MPOCWTIKOU KATL. ZUMdwvA HE Ta Lo
OTOWXElD, TO KOOTOG Twv Tayilwv Tou oxetTilovtal Apeca HE TIG SLoSIKOOIES TNG
Awoiknong¢ Logistics avépyetal oto 35% pe 40% Tepmmou TOU GUVOAOU TWV TTAYIWV HLOG
etalpelac. MO OUYKEKPLUEVA, TO TOOOOTO aUTO TEPNAUPAVEL TIC KTLPLOKEC
EYKATAOTAOELS, KOOWC emiong Kal tov €€omAlopO amoBnikeuong, mopaywyng,
Slakivnong kat Slaxeiplong UALKWY Kal EUTTOPEVUATWY, ToV e€OTALOUO aodaldeiag, Ta
mAnpodoplkd cuotApata, KAT. OmMwg MPOKUMIEL OO TA TAPANAVW TOCOOTA N
TPOooTABOELa EAAXLOTOMOINONG TOU KOOTOUC Kal a€LoToinong OAwV Twv epyaAsiwy mou
SlaBétel pa etapeia yua tig Stadikaoieg tng Atoiknong Logistics, €xovtag mavrta wg
KUPLO OTOXO KOl TNV LKOVOTOINOoN Tou TEAATN, AMOTEAEL plo TPOKANON yla TNV
Sloiknon kabe etalpeiag.

ErtutAéov, TIG TeEAeUTalEC SEKAETIEC OL ETILXELPNOELG £XOUV OTPOPEL KL OTLC TTAYKOCGULES
OlYOPEC TIPOKELUEVOU VA ETILTUXOUV TNV €AOXLOTOMOLNGCN TOU KOOTOUG TIoU £lval €va
ano ta Baokotepa {NToUUEVA, AAAQ KAL TNV TILO AUECN €EUTINPETNON TWV TIEAXTWV
TOUG HEOW TNG erutayuvong ¢ Sladikaciag oxedlaopol kal ulomoinong tTwv
npoodepouevwY Tpoiovtwy. Kuplo polo, opwg, otnv dadlkaocia auth €XeL Kal N
SlaBeopotnta Twv kepahaiwv KABE emiyeipnong, OMwE Kal 0 OTEVOG EAEYXOG TOU
KOOTOUG KOlL TNG TIOLOTNTOC TWV TIOPAYOUEVWV TIPOIOVIWY KAl UTINPECLWY, £TOL WOTE
va emitevOel o kKaAUtepog Suvatog cuvdUACHOC LETOEL KOOTOUG KOlL TTOLOTNTOG. 2TV
poonaBela autr) TTPOEKUYPE KAl N AvAyKN EVPECNC OMTOTEAECUOTIKOTEPWVY HEBOSWV

16 Gattorna, J.L. and Walters, D.W. (1996) Managing the Supply Chain: A Strategic Perspective.
MacMillan, London.
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YLl TO CUVTOVLOHO TNG pONG VAWV Kal mAnpodopLwVv, TO00 0TO ECWTEPLKO 00O KAl OTO
€EWTEPLKO TWV ETXELPIOEWV. QOTOCO, Yl VO UTIAPEEL O ETILOUUNTOC CUVTOVIOUOG Ba
NpéneL, cuudwva Pe ta doa urtootnpilouv ot Simchi-Levi et al. 17, ot oxéoelg petafd
OAWV TWV ETUMESWV TWV TPOUNOEUTWVY KAl TWV CUVEPYATWVY Va €lval OTEVOTEPEC. Ev
KatakAeibl, {ntoupevo KkABe emeipnong eilvat n katd to Suvatdv TtoaxuTeEPN
T(POCOPUOYN OTIC OUVEXWG METAPAANOUEVEG ATALTAOEL TWV  KATAVOAWTWY,
katadEpvovtag mapaAAnAa va Slatnprioel TV TaxutnTa napadoong Tou mPoidvTog,
TO KOOTOC KOlL TNV AELOTILOTIO O aVTOYWVLOTIKO emtimedo. H emiyeipnon, Tng omoiag n
epodlaotikny aAucida Ba emituxel Ta mapanavw {nTtoluueva, Ba eival kot auth ou Ba
EXEL TIC KAAUTEPEG MPoUTOBETELS, yla va kepSioel To peyalutepo pepidlo ayopac.

OLmapadyovteg tou 0drynoav o€ auénaon tou eviladpEpovtog yUpw oo TOV TOUEN TWV
Logistics eivat oL €Ac:

v H avénon tn¢ TWMAC TOu TETPEAALOU TIOU ONUELWONKE KoTtd Th Sekaetia Tou
1970, n onola gixe KoL W AMOTEAECHA TNV AUENCN TOU KOOTOUG UETAPOPAC,
odnynoe kat otnv ekdnAwon peyalutepou evOladEPOVTOG YEVIKOTEPA yLa TO
cuoTNUA LETADOPWV.

v" H aneleubépwon otov TopEa Twv PeTadopwy, n ornoia Egkivnoe tn Sekastia
Tou 1980 kal cuveyiletal £wg Kal onpepa otnv Eupwnn kot otnv Apepikn. H
aneAevBépwan autr emédpepe HEYAAEG AAAAYEG OTOV TOUEN TWV PETADOPWY,
HE amotéAecpa va dnuloupynBouv VEEC eukalpleg Kol va TpokUYPouv
ETUAOYEG, oL omoie¢ Sev umnpxav oto mapeABov. ETol, oL MOALTIKEC TwV
ETALPELWV OTO KOUMATL TWV HETADGOPWY OVATIPOCAPUOOTNKAV LE KPLTNPLO T
npocSokwpeva opEAN amod TG aAAAYEG QUTEG.

v H amodotikdtnTta tng mapaywyng, n omnoia €xsl ptacsl otnv atur te. Ot
ETUXELPNOELS TTIAEOV Silvouv peYAAn onpacia otnv €psuva Kat tnv eEEALEN OTLG
Sladikaoileg eAéyxou Tou KOOTOUG, KOOWC KAl OTOV TIOLOTIKO €AgyxO
auvfavovtag €tolL Kal TIGC €MISO0ELG TOUC OTOUC TOMEIC autoUC Kal
BeAtioTomowwvtag tnv anodoaon Touc.

v"H alMayr otnv moAwtkr riepi amoBepdtwy. Ot TPOUNOEUTEC IPETEL 0TO £E€C
va SlaBétouv Keviplka onuela amoBrikeuong Kat SLavoung, oAAd Kal va
BeATLwoOUV TOUC XPOVOUG KaL TIG UTtNPECieg Slavoung kat apadoong.

V' Htepdotia abénon twv ypappwy tapaywync. H avénon autr opeiletat otnv
MPooTABELa IKAVOTOiNoNG TWV AMALTACEWY TOU UAPKETLVYK, UE BAon TIg
omoleg kABe meAdTNnG MpEmeL va AdBeL auto mou emBu el

v" H paydaia eE€ALEN tng Texvoloyiag kot N oApaTWwSNE TPAoS0o¢ 6TOV TOHEN TNG
mAnpodopkng kot otn xpnon twv H/Y. Ot H/Y kol ta povtéha Tou
avantuxbnkav £dwaoav Avon ota mpoPAnpata mou oxetilovral pe ta Logistics
KOLL TTPOKUTITOUV aTtd TNV HEYAAN TOKIA Lo AUCEWVY Kal TTPOTOVTWY, TTIOU KAVOUV
TO cloTNua 1o epimAoko kat duokivnto.

17 Simchi-Levi, D., Kaminsky, P. and Simchi-Levi, E. (2000).Designhing and Managing the Supply Chain:
Concepts, Strategies and Case Studies. New York: McGraw-Hill.
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v H avénon g afiag tou XpAUOTOG, O CUVSUAOUO HE TNV TEPLOPLOUEVN
npoéoBaon oe véa KepaAala €KOVE TILO €VTOVN TNV AVAYKN yla pelwon Tou
KOOTOUG KAl TWV amoBepdtwy.

v H onupavtki peiwon tou povadiaiouv kdoToug yla tnv Kataypadr, thv
SaBiBaon kal tnv enefepyacia tng mAnpodopnong, o cuvduacoud HE TNV
avamtuén tng TNAEUATIKAG, 0bnynoav otnv avénon twv enevlUoewv OTOV
TOMEQ TNG TTANPOdOPNONG, OL OTIOLEC E TN OELPA TOUC amedwaoay eNMLPEPOVTC
HEYAAUTEPEC LELWOELG OTLC SamAveg LeTadopag Kat amobnkevong.

v" H 8iebvornoinon tou epmopiov. Ot yewypadikéc alayEC TG00 oTo KEVTPA
TIapaywyng 600 KoL OTA KEVTPO KATOVAAWGONG ATAV PLILKEG.

v' H peiwon tou xpdévou mapaywync. Onwe amodesixdnke ol MWAACELS Kat N
Slavoun mpoodEPouv PEYAAEG EVKALPLEG YLa PELWON TOU XpOVOU Ttapaywyng,
Slvovtag otnv emixeipnon €va ONUAVIIKO TIAEOVEKTNMO OTn MAXN Tou
QVTOYWVLOUOU.

1.6 Texvoloyiec Awaxeipnong Edodiaotikic AAuaibag.

Ta MANPOGOPLAKA KOl ETMKOLVWVLIOKA CUCTHOTA OTO TEPLEXOMEVO TNG Slaxeiplong
epodlaotikng ahuoidag nepthapBavouv onoladnnote texvoloyia, n onola pmopei va
xpnotpomnownBel yia tov €Aeyxo kat tn Staxeipion dedopévwy, mAnpodoplwv Kot
Spaotnplotntwy ¢ €dpodlacTikn¢ aluoidac.

‘Etol, MOAAEC SLadOPETIKEC KATNYOPLOTIOLNOELG TNG TeEXVOAoylag MAnpodopnong Kat
erukowwviag (Information and Communications Technology / ICT) eivat duvatég
e€etalovrag OladOpETIKEG OMTIKEC ywviec. Mia adpopepng toflvopnon Twv
TIANPODOPLAKWY KaL ETIKOLVWVLIAKWY CUCTNUATWY adopd TNV €KTacn tnG edapUoyng

Toug Héoa otnv edpodlaotiki aluoida. Etaol, ta ICT cuoTuata UopEeL va amoteAouv
18.

V' Inuewokég Aboelg (point solutions): epappoyEC 0 HEHOVWHIEVO GUVEEGHO TNG
epodlaotikng oaAucidag. MNa moapdadelypa, ta ocvothuata Slaxeiplong
amoBnkng eotldlouv oTo oUVOEGHO NG amoBbnkeuong UALKwY. Ol CNUELOKEG
AUoelc eotialouv o€ pLa Hovo amo Tic Aeltoupyieg mou emnttelel n SC, 6mwe tnv
TtwANGCN, TNV Mopaywyn, Thv pounBeLa ) tn petadopa.

v «KaAUtepeg tou eidoug» AUoelg (“best of breed” solutions): epappoyég mou
UAOTIOLOUV TIG KAAUTEPEC ONUELAKEG AUCELG TIOU UTIAPXOUV OTLC ETILXELPOELG.
H kUpla aduvapia twv onUElOKWY AUCEWV E€YKELTAL OTO OTL SladOopPETIKA
cuoTAUaTa MMopel va unv eivoal cupPoatd petafl TOUG KAl val NV
ETUKOLWVWVOUV KaAd. Zuxvd dnuloupyeital pa mAnbwpa AUTOUATIOHWY TTou &€
ocuvepyalovtol PETalU Touc. ETol, ol «KAAUTEPEG TOU £(60UC» TEXVOAOYIKEG

18 Sweeney, E., Evangelista, P. & Passaro, R. (2005) Putting Supply Chain Learning Theory into Practice:
lessons from an Irish case. International Journal of Knowledge and Learning, Vol. 1, No. 4, pp. 357-
372.

22



AUoeglg KoAoUVTAL va €VOTIOLOOUV KOl VA HETADPPACOUV UEUOVWHEVES
epapuoyég o eninedo eviaiov cUCTHUATOC.

v Nooelg oe eninedo emuyeipnong (enterprises olutions): sdpappoyég mou
ekppalouv tnv aAlayn NG OPYOAVWTLKAG SOUNG TWV ETXELPNOEWV OO TO
napadoolakd eninedo Asttoupyiog oto eninedo Siepyaciag Kal GUVOALKAG
ponG. Na mapadelyua, Ta CUOTHLOTO SLAXEIPLONG ETILXELPNOLOKWY TIOPWV TIOU
avarntuxbnkav ano tn dekaetio tou 1990 evomoloUv OAQ T TUA AT KOL TLG
AELTOUPYIEC TIOU QTMAVIWVTOL O HlA  ETUXEIPNON, O €va  Hovadlko
TANpodoplakd cUOTNUA TIOU UTOPEL Vol €EUMNPETAOEL TIC OUYKEKPLUEVEC
OVAYKEC KABOE TUAUATOC, E0TLAIOVTAG CUVOALKA OTNV EUTNPETNON TOU TIEAATH.
Evw mapadoolakd KABE T TNG ETIXEPNONG, OO TO OLKOVOMLKO TN O £WG
TO TUAMA Slaxelplong avBpwrvou SUVOHLKOU KoL TO TUNUO TOPpaywyng, ixe
avefaptnta to OIKO TOu TANpodoplakd cUOCTNUA, TIAEOV TA CUOTAMATA
SlaXelplong EMIXELPNOLAKWY TIOPWV XPNOLUoToloUvTaL and OAa Ta TUAUATA
Kal StaBEtouv pia kown Baon debopévwv.

v Nooelg oc eninedo ektetapévng emuxeipnong (extended enterprise
solutions): epappoyEc cav auTéC Tou TMEPLYPAdNKOV TIPONYOULEVWS aAAQ
EKTELVOVTAL €KTOC TwV oplwv NG emixeipnons. ANMwote, n edodlactiki
aAuoida mephapPavel cuVEECHOUE TIEAATWY, TIPOUNOEUTWY Kal Tapaywywv
EVIOG KOL EKTOC TWV ETUXEPROswY. Ta CUCTAMOTA OQUTA TipowBouv Tn
ouvepyaoia Kal To OSlopolpacud mAnpodoplwv o OAa T MEAN TNG
epodlaotikng aluoidag pe Baon TG apXEC OLOXELPLONG ETLXELPNOLAKWY
nopwv. Etol emtuyyavetol vPnAog Babuog e€wteplkng oAokAnpwaong tng
epodlaotikng aAuvoibag. Ta ouoTAUATA  EKTETOMEVNG  EMLXElpnONG
EVOWMOTWVOUV  €POPUOYEG TIOU  TIPONYOUUEVWC Teplopilovtav  OTIG
«KOAUTEPEC TOU £160UG» AUOELG.

Evéewtikd mapadeiypata onuetakwv ICT AUoswv amotelovv 1o “Perfect
Commerce”?® w¢ oVotnua UTOoTAPLENG KaL Staxeiplong TwARoswy, To “Dynalogics”?°
w¢ ovotnua BeAtotomoinong tng mapaywylkng Owadikaciag, to “Swisslog’s
Warehouse Manager”?! wg cvotnua Staxsiplong arnodrkng, to “Siebel”?? wgovotnua
Slaxeiplong mwARcewv Kol oxéocewv pe meAdteg kal to “Optrak VehicleR outing
Software”?® wg cvotnua Staxeipong petadopwv kat BeAtiotonoinong Sladpopwv.
l'evikd, oL onuelakeg ICT Avoelg eotialouv os €vav amod toug Baolkolg ToUEel TG
epodlaotikng aAuacidag, nroL: mpounBeLa, mapaywyn, LeTadopad Kal mwAnaon.

1% www.perfect.com/en

20 www.dynalogics.com.au
21 www.swisslog.com

22 www.oracle.com

2 http://optrak.com
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Ev8ewktikd napadeiypata ICT Aboswv o€ eninedo enyeipnong anotehovv ta: “SAP”?4,
“).D Edwards Enterprise One”?°, Infor ERP?®, “Peoplesoft”??, “Microsoft Dynamics”?8,
“APTEANERP” 2°, Oracle ERP 39, “Open ERP”3! k.d. Ou ICT AVoslc oe eminedo
ETUXELPNONG N KOL EKTETAPEVNG ETIXELPNONG AVIUTPOCWIIEVOUV TNV QTTOTEAECUATIKNA
oAokAnpwaon tnG edpodlaoTikng aAucidac.

Juxva@, oL «KOAUTEPECG TOU €L60UGY TEXVOAOYIKEG AUOELS (T.X. OMS, TMS kat WMS)
napéxovral MAEOV Kal PEow SLadIkTUOU amo MopOoXelG umnpeocwwyv edapuoywy. H
HEB0SOG auth amotelel pla ewteplkn avabeon twv epyactwv (outsourcing) tou
TUAUATOG TTANPODOPLOKAG TEXVOAOYLOG HLaG ETUXEIPNONG OE TPLTOUCG KAl €XEL WG
QTMOTEAEOUO TN MElWON TOU KOOTOUG XPNONG TETOLWV OCUCTNUATWY oo TNV
emeipnon. Omowadnmote TteXVoOAoyikr) TMAATPOpUO KOL OV XPNOLUOTOLELTAL, TUY.
KAAUTEPEG TOU €(60UG AUCELG 1) ETLXELPNOLAKEG AUCELG, N OVAYKN CUVOUAOUOU Kol
olokAnpwong He aAM\eg software kat hardware mAatdOpPUEG €VTOC KoL EKTOG
ETUXELPNONG TTOPAPEVEL.

Y€ autn TNV avaykn avtanokpivetat n XLM texvoloyia poall pe AAAEC KaBLEPWUEVEC
texvoloyieg kal SleBvwg avayvwplopéva mpwtokoAa (middleware, SOAP) mou
SnuLoupyouv TNV enMOUeVn yevid epyaleiwv ohokAnpwaong: WebServices katl Service-
Oriented Architecture. Mg QUTEC TIG TEXVIKEG SnuloupyolvTal CUVOESEUEVEC
unnpeoie¢ mou eudavilouv  SLOAEITOUPYIKOTNTA KoL  UAoOTolouv  tnv  1&éa
«TOomoBETNONC KAl Apeong Asttoupyiac» (plug-and-play).

Mwa aAAn evlladépouvoa taflvopnon twv ICT texvoloylwwv HMopel va yivel
e€etalovtag Toug TPOMOUC E TOUC OMOIOUG Ol ETLXELPAOELS XPNOLUOTOLOUV TNV
texvoloyia ota mAaiowa Swaxeipiong edpodlaoctikic alvoidag. Ot Auramo et al.??
Slakpivouv Tpelg SlapopeTikoug Tumoug xprnoswv Twv ICT otn SCM Tou oUCLOOTLIKA
OVTUTPOOWTEVOUV TOUG SLakpLtoug poAoug rtou mailel n texvoAoylia otn SCM:

v ICT ywa ene§epyacio cuvaAlaywv (transaction processing): texvoloyia yia
avénon ¢ amodoTkoTNTAC TwV emavalapfavopevwy powv mAnpodopiag
HETAEL TwV peAWV TNG €dodLAOTIKAG aAuoidag, OMwG T.X. OE TEPLUTTWOELG
napayyeAtoAnPlwy, emPeBaiwong twv Stavopwv, K.d. OL avAyKEG TOU
€EUTINPETOUV TETOLEC TEXVOAOYIKEG €dapUoOyEC €lval n  Helwon Tou
AELTOUPYLKOU KOOTOUG, N e€aAelPn Twv avBpwnivwyv Aabwv Kal n emtdyuvon
™¢ petadopdc tng mAnpodopiog Letafd Twv SC peAwv.

24 www.sap.com

5 http://www.oracle.com

26 http://www.infor.com

27 http://www.oracle.com

28 http://www.microsoft.com

2 http://www.aptean.com

30 http://www.oracle.com

31 www.odoo.com

32 Auramo, J., Kauremaa, J., Tanskanen, K., 2005. Benefits of IT in supply chain management:
an explorative study of progressive companies. International Journal of Physical Distribution
& Logistics Management 35 (2), 82-100.
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v ICT yia oxedliaopd sdpodiactikig alvoidag kat ocuvepyacia (supply chain
planning and collaboration): texvoloyia yiwa tn &wddoon mAnpodoplwyv
OXETIKWV LE TO OXESLAOHUO TOU CUOTAMATOG £PodLacHoU, OwG TANPODOPILES
yla Ta amoBEpata, TNV MOPAywyLkn LKavotnta, tTnv mpoBAsedn ¢ {ntnong
K.Q., L€ OKOTIO TNV aU&Non TNG amoteAeopatikotntag tng SC. Avtamokpivetal
0TO anmPOPAEMTO KOt TTOAU ATOLTNTIKO oo MAsUpAc logistics meptBaiiov.

v"ICT ya mopakoAovOnon Twv mapayyeALWV KOl CUVIOVIGHO TwV SLOVORWV
(order tracking and delivery coordination): texvoloyia ywa TNV
TIAPOKOAOUONGCN LEUOVWHUEVWYV TIAPAYYEALWY 1) ATTOCTOAWY ATOTEAOU UEVWY,
elte amo teAka npoidvta, £lte ano e€aPTAUATA UE OKOTIO TO CUVTOVIOUO TWV
Slavopwv N TNV €ykupn mAnpodopnon yla tTnv akplpr) tonobeoia toug. H
TeEXVoAoylat aUTA OVTOMOKPIVETAL KUPLWG OTIC OQVAYKEG ETLXELPOEWV
kaBodnyoUuueveg amd peHOVWHEVA projects (project-oriented) kal o€
TIEPUTTWOELG EVOTIOLNUEVWY TIAPASOCEWV UTIO SLAPETAKOULON.

Avdahoya pe to okomd sdappoyng toug ota mhaiota tng SCM, ot Azevedo et al.33
opadomnolovyv Tig ICT TexvoAoyleg O€ TPELG KATNYOPLEG:

v' texvoloyieg avayvwplong (identification technologies): texvoloyisg
avayvwpeLong mPoiovtwy mou SLeukoAUvouv Tt cuAAoyr Kal avtoAlayn Twv
mAnpodoplwv Tmou oxetilovtat pe Ta logistics, OmMwg T.X. TEXVOAOYLEC
YPOUUWTOU Kwdika (barcoding) n padiocuyxvotritwv (RFID)

V' texvoloyieg emkowvwviwv dsdopévwy (data communications technologies):
TEXVOAOYleC yla emikowwvia kal avtaAlayr mAnpodoplwv pEcA OTNV
epodlaotiky ahuoida, omwc .X. N NAektpovikn avtaAlayn dedopévwy (EDI),
0 ¢paf, Ta ocuotAUATA NAEKTPOVIKAG TapayyeAiag, n tnAedwvia péow
umoAoyLoTth, oL MAnpodopLaKEG TIUAEG emixelpioewV (enterprise information
portals), Ta cuotuata onueiwv nwAnong (point of sales systems) k..

v' texvoloyieg ktiiong dedopévwv (data acquisition technologies): texvoloyisg
oUAAOYNG Kal avtoAlayng Se60UEVwY yla TIOLOTIKNA Kal afLOTioTn anoktnon
mAnpodoplwv péca otnv SC, OTWC TT.X. TO ONTIKO OKOVAPLOMUA, TOL CUCTHUATA
ovayvwpLong pwvnc, To CUCTIUATA POUTTOTLKAG, K.A

TexvOAOYLKEG TIPOKTIKEG - TexVoOAoyleg avayvwplong Kol KTong mpoloviwv Tou
Bpiokouv epappoyn otnv Edodlactiki AAucida mapouoldlovial MopaKATW:

v' Texvoloyia ypoppuwtol Kwdika — Barcode
O ypoppwtog kwdikag (barcode) eival pla kaBlepwpévn texvoloyia mou
OVTLIKATEOTNOE TN XELPOypadn Kataxwpnon mMAnpodoplwv Kal TTPocEdwoe

33 Garrido Azevedo, Susana & Ferreira, Jodo & Leitdo, Jodo, 2007. "The Role of Logistics: Information
and Communication Technologies in Promoting Competitive Advantages of the Firm", MPRA Paper
1359, University Library of Munich, Germany.
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alomotia, akpifela kal TAXUTNTO OTNV aAvVOyvwPELlon Kol toutomoinon
npoidovtwy. Elval pwa  avamapdotacn mNANPodoplwyv TOU HUMopel va
avayvwpLloTel amd umoAoylotr Kal Xpnoldoroleital edw Kot SEKAETIEG.
MpokKettal yla pia eupeiag KAlpakag texvoloyia ou Sev €xel amapyxalwbel kat
Ba cuveyloel va meplAapBAveTaL OTIG BAOIKES TTPAKTLKEG TNG SCM .

Tumikad, ot MAnpodopieg amobnkevovTal € ULa OELPA TIAPAANAWY YPOUUWVY
pe Stadoxn pavpwv Kot Asukwv Awpidwv (bars) TUMwPEVWY TAVW OE KATIOLO
npolov / cuokevaoia. IAuepa KukAopopoUv kol oe Stddopa poTifa, Omwe
TeEAElEC, OUOKEVTPOUCG KUKAOUG 1} OKOMO Kal Keipevo. EWSkA pnxovhpata
avayvwong (scanners, ¢opntd GOPTWTIKA, QVIXVEUTEC K.A.T.) StaBalouv
QUTOMOTA HLa OELPA TIANPOdOPLWY TTOU TOMOBETOUVTAL OE VA TEPUOTLKO KOl
N HeTtaPLBalouv o€ KEVIPLKO UTIOAOYLOTLKO GUCTN O, WOTE TO TPOTIOV va gival
avayvwpiowo. H petadopd tTwv 6eSopévwy amo ta eLOLKA UNXavVAUATO O
UTIOAOYLOTH YIveETaL €lte evoUppata, €lte Pe aoUpHATA SIKTUA TOTILKNAG
euBéAelac (Wireless Local Area Networks — WLAN).

v' Texvoloyia padlocuyvikrg avayvwpiong — RFID

H texvoloyia padloouxvikng avayvwplong n toutomoinong Héow
padloouyvotitwy (Radio Frequency Identification - RFID) avadépetal o pa
TEXVOAOYLOL QUTOMATNG avayvwplong TPoIovVIwY, HECW TNG omolag Tta
Pnolaka dedopéva mou €xouv Kataypadel amd TOV avayvwotn, HECW
padlokupatwy, kwdikomolwovvtal oe RFID etikétec. Ta ouoThupaTa OQUTA
KQAUTITOUV TNV QVvAyKn TOXUTEPNG KOL TILO QUTOHOTOTOLNUEVNG ELCOYWYNG
otolxelwv og oLYKPLON LLE AUTAG TIOU pmopoUlv va ipoadépouv ta barcodes.
Oewpeital wg o dtadoyxog Twv barcodes, ta onoia onuepa eival n de facto
XPNOLUOTIOOUEVN TEXVOAOyila oniuavong mpoidovtwv. H avayvwplon twv
TpoiloVTwY ylvetal He TNV amobnkeuon &vog oOeslplakol aplBuol Kat
evbexopévwg aAwv mAnpodoplwv oe evav pikpo eneepyaotr) (RFID etikéta
/ tag) mou mpoocoptdtal o pa kepaia. Ot mMAnpodopleg NG ETIKETAC
petadépovral Pe padlokUpaTa HECW TNG KEpaiag og éva S€ktn / avayvwotn
(RFID scanner / reader). ZnNUOVTIKO TMAEOVEKTNUA €lval OTL Ta tags PE TNV
Kepaila pmopolV va avixveuBolv autopata and otabespol¢ 1 dopnTtoug
OVOYVWOTEC XWPIC va lval amapaitntn n capwon Tou KAOe YEPOVWUEVOU
OVTLKELWEVOU. ETELTA, O AVAYVWOTNC UIMOPEL va PeTATpEYEL Ta padlokupata
oe Pndloakn mAnpodopia mou anobnkevetal oe MANPoPopPLOKO CUOTNLL.

H texvoloyia RFID amoBnkelel peyaAltepo Oyko Sebopévwy o€ olyKpLon UE
TOV YPOUUWTO KWOLKA, eVw N TAnpodopia EVNUEPWVETAL KOL AVAKTATAL O
TIPAYLATIKO XPOVO LE XOUNAO €pYATIKO KOOTOC KAl XWPLG TNV avAyKn OTTTLKAG
enadng. H duvatdétnta povadikng avayvwplong kabe povadag (mpoiov,
KLBwTLo ) maA€ta) mou Slakiveital péoa otnv epodlaotiki aluacida, kabiota
To RFID kavo va umootnpifel emtuxwg g SCM edappoyeg. O epappoyES
OUTEC MTopoUV va adopolV Tov TipopnBeuth kot toug Slavopeic (r.x.
Slaxeiplon anobépartoc Kal oToAou), 1 va aneuBUVoVTOL OTO KOTAOTNHA KAl
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Tov KatavaAwtn, (r.y. self-check out, e€atouikevpévn mpowbnon), R akoua
va adopolV TNV LXVNAACLUOTNTA KOTA HRKOG OANG TG aAuaoidac.

InUavTikd poAo otnv Slaxeipnon tng edpodlaoctikng aAudidag €xouv mpoodEpel Ta
oAokAnpwpeva cuotnuata mAnpodopikng 6oov adopd TNV amobrnkeuon Kal tnv
Slaxeipnon tng mAnpodopiag kaBoAo Tov KUKAO E€pyaclwv TNG OUYXPOVNG
enuyelpnong. Mapakdatw taflvopouvial MANPOPOPLOKA CUCTAUATA OXETIKA HE TO
Sladopetiko emnikevtpo Slaxeipnong tng mAnpodopiag:

V' Zuoctipoata Siaxeipiong napayysAiwv - OMS
H Staxeiplon mapayyeAwyv KaAUTITEL TN AELTOUPYLA TWV MWARCEWYV, TOV EAEYXO
Twv amoBepdtwy, tn Slaxelplon Twv MAnpwpwyv, to marketing kat T
Slaxeiplon oxéoswv pe meldtes. Ta cuotnuata Slaxeiplong mapayyeAlwy
(order management systems - OMS) kataypddouv TI¢ mapayyeAieg Twv
neAatwy, Tn Statrpnon tou enmédou Twv amoBeUdTwy, TN CUCKEVAGLA Kal
TIC ATTOOTOAEC popTiwy.

JUYKEKPLUEVQ, EKTEAOUV TLG TTAPAYYEALEG E ATTOSOTLKO KOL OLKOVOLKO TPOTIO
Kal kataypadouv tnv e€€AEn kaBe mapayyeAioc. Ta ocUyxpova CuCTHHATA
OMS evomoloUv Sladopa KavaAlo KATaxwenong mapayyeAlwy, Onwe ylo
MAPASEYUA HECW TOU NAEKTPOVIKOU €EUTIOPIOU, TNAEDWVIKWV KEVTPWVY,
SLadIkTuaKWV MWARCEWV Kal EEUTINPETNONG TIEAXTWV

v' Ivothjuata Ataxeipiong Aro0rikng — WMS

Ta ovothuata dlaxeiplong amobnkng (Warehouse Management Systems -
WMS) i ouotiuoata mapakoAouBbnong amoBepdtwv (inventory tracking
systems) givat Aoylopka mou BeAtiwvouyv tn dlakivnon kat arnobrnkeuon Twy
MPoiloVTWY péow amoteAeopatikig Slaxeiplong mAnpodoplwv Kal avabeong
epyacwwv. H amoBrkn amnoteAel to kKopPikd onueio evog Siktuou logistics,
eMopEVWG Tpémel va 6oBel Slaitepn Papltnta otnv opydvwon Twv
AELTOUPYLWV TNG, WOTE va €MITEAEL TO POAO TNG QMOTEAECHUATIKA HE TO
HLKPOTEPO SUVATO KOOTOG.

OL Baokeg Aettoupyieg evog ouotriuatog WMS eival n mapaAafn, n anobeon,
n anoBnkeuon, n cUAAoyn Kal n omooToAn TPOIOVIWY, O TIPOYPAUUATIONOG
TWV EPYACLWV Kal 0 €AEYXOC TOU eMUMESOU TwV amoBepdtwy. Emumpdobeta,
€va WMS urnopet va mepthappavel yio kaBe mapayyeAia kot Tov UTIOAOYLOUO
TOU KOOToUuC dlatripnong amoBepdtwy amobrikevonc. Ta cuvothpata WMS
umootnpilouv ™ ARYnN amodAcEwv, TOPEXOVTAC OCUVETELC KOl EYKUPEG
mAnpodopleg pe To eMBLUNTO eminedo AEMTOUEPELAC, OTIWG TL.X. TTANPOdOPILES
yla ELOEPXOUEVEC Kal €EEPXOUEVECG POEC UALKWY, TO BAPOC KOl TOV OYKO TwV
amoBnNKeU HEVWV TIPOLOVTWY, TOV TUTIO KOL TO KOOTOG amoBepdtwy, Kabwg Kal
TAnpodopieg yla to oxeSLaopnd Twv POIOVIWY, TN GUVOPUOAOYNCH TOUG, TN
OUOKEUQOLO KOL TNV TOTIOOETNON ETIKETWV.
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V' Zuoctipota Awaxeipiong Ixéoswv pe NMeldteg - CRM systems
H Swaxeiplon oxéoewv pe meAdteg (Customer Relationship Management -
CRM) amotelel pla medatokevipiky ¢phoocodia Sloiknong mou adopd tn
Slaxeiplon kal opydvwaon Tou CUVOAOU TwV OXECEWV Kal TwV emadwy ULag
eTuxelpnong pe toug meAdartes. To CRM cuvduadlel kal evomolel tnv texvoloyia,
1o avBpwrvo Suvaplkd kKatl Bactkol AELTOUPYLKOUC TOUELS TNG EMLXElpNONG,
OMw¢ Tou marketing, Twv MWANCEWV Kal TNG EEUMNPETNONG.

Ta cuotiuata Slaxeiplong oxEcewv Pe MEAATEG avadEPovTal OTIG EPAPUOYES
uroAoyLoth mou Staxelpilovrat TG AAANAETUOPACELS UE TOUG TTEAATEG KOl KaT’
enéktaon PeAtiwvouv TNV kepdodopila TNG emeipnong. Mapéxouv
UTIOOTNPLEN OTI( UTINPECLEC TIOU TIPOOdEPEL N €mMIXElpnon otov TeAdTn,
oUuMéyouv Sedopéva kal mapéxouv MAnpodOpnon yla TNV ayopooTLKA
ouunepldpopd TOU KATAVAAWTH. 2TOXOC OQUTWV TWV TIANPODOPLAKWY
ouoTNUATWV £ival n avénon TNG LKavomoinong Twv MEAATWY, N EVPEDCH VEWV
neAatwy, KaBwg Kal n peiwon tou kootoug marketing kol Tou KOOTOUG
e€unnpétnong neAatwv

v' Ivotiuata Alaxeipiong Metadopwv - TMS
Ta cuotuarta Staxeiplong petadopwv (Transportation Management Systems
- TMS) meplhapfavouv oUvBeTouG OAyoplOUOULG Yyl KoTaxwpenon,
TapakoAouBOnon Kal TPOYPAUUATIONO TwV HETAdOPWY, KOl AMOTEAOUV Ta
Kuplapxa cUCTHATO TIOU XPNOLUOTIOOUV oL TtdpoxoL UTtnpectwy logistics, ot
HeTadopeic Kal oL Slavopelc.

O amoteAeopATIKOG oXeSLAOUOG Kol Slaxeiplon twv peTadopwy amoteAouv
KPLOLLO OTpaTNYLKO Ttapayovta emttuxiag o€ pia epodlaotiki aluoida, kabwg
ouvdEéel TIg dpaaotnplotnteg Twv logistics kat Snuovpyel £va OAOKANPWUEVO
Siktuo edpodlacpou. Agilel va avadepOei 6tL T0 1/3 TOU GUVOALKOU KOOTOUC
Twv logistics adopd to petadoptkd KGOTOC.

‘Eva obotnua TMS pmopei va Bonbrosl otnv mapakoAouBnon Tou TARPOUC
KUKAOU {wn¢ pag Stadikaoiog petadopdc (oxedLooUOC, SLOMPAYUOTEVOELS PE
uetadopeic, ektéAeon, e€6pAnon) kat tnv emiPAedn ¢ peTadpopdAc LEXPL TNV
napadoon tng mapayyeAiog otov meAATn. AEXETOL T TTAPAYYEALEG amd TO
cvotnua OMS kat pe Baon autég emBePalwvel TIG NUEPOUNVIEG ATTOOTOANG
TIOU amaltouvTaL amnod Tov MEAATN, EAEYXEL TIC XPEWOELG avd povada doptiou,
afloAoYEL TO LOTOPLKO TIPONYOULEVWY EPYOCLWYV, ETUAEYEL LETAPOPELG YL TNV
ovABeon Tou CUYKEKPLUEVOU €pyou Kol oxedlalel Ta BEATIOTA TTPOYPAULOTO
ekpoptwong kot Tmapadoong, TNPOToU eKOWOEL TIC TAPAYYEAEG yla
enetepyaocia oto WMS
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v' Ivotiuota EktéAeong Bopnxavikig MNapaywyrns — MES
Ta ouotiuata ektéAeong Blopnxavikng mapaywyng (Manufacturing Execution
Systems -MES) amoteloUv xprnolio epyadeio ylo tnv umoothplEn tng
Aettoupylag tng mapaywyng Kat Pmopolv va KaAugouv TiG SLadopeTIKES
QmaALTAOELS TwV SLapOpwv BLOUNXAVIKWY KAASWV E TIOPAETPOTIOINGH TOUG.

v' Zuoctipota Awaxeipiong Emyelpnotakwv Népwv — ERP systems
Ta ocuotnuata Slaxeiplong emixelpnolakwy mopwv (Enterprise Resource
Planning - ERP) eivat oAokKANpwHEVA TIAKETA AOYLOULKOU TIOU EVOWUATWVOUV
TIC EOWTEPLKEC ETUXELPNOLAKEG SLASIKOOIEG ULOG ETXElpnONG O pia eviaia
Staxelplotikn mAatdopua. Ta cuvotiuoata ERP amoteholv tn omovOuAlkni
oTAAN OAGKANPNG TNG EMIXELPNONG KOL EVOTIOLOUV OAa Ta TpoavadepBeévta
mAnpodopLakad ouoTuara, ETUTUYXAVOVTOG OTTOTEAECUATLKNA
evOOETIELPNOLOKN por) TTAnpodopLWV.
KaBe mAnpodopia mou eloépyetal oto ovotnua ERP evnuepwvel pia Kown
Baon O6edopévwyv OANC TNG emIXelpnong yla OAeG TIGC AELTOUpyleg ToU
efaptwvtal Apeca N €upeca amo oauth tnv mAnpodopia. Ot ERP AUoelg
KOAUTITOUV Ta XPNUOATOOLKOVOULIKA TNG Emixeipnong, tn OSlaxeiplon tou
avBpwrnivou SuvaplkoU, To OXeSLOOUO KoL TOV EAEYXO TNG TOPAYWYNS, TN
Slaxeiplon UAKKwv Kot amoBnkng, tn Slolknon molotnTag, TN CuVIPENoNn
EYKATAOTAOEWY, TIC MTWANROELS Kal T Stavopr . Etol, pmopouv va cuvdualouv
6ebopéva amd TMOAAG TUAMATA TNG EMIXELPNONG KOL v TO EVOTOLOUV
npoodEpovtag oToug XpHoteg Tou ERP pia oAokAnpwpévn elkdva rou Bonbaet
otn ANdn anoddacewv. Napadelypnatog xapLy, OTAV ELGAYOVTOL OTO CUOTNUA
VEEG TOPOYYEALEC TWANCEWVY, TOTE EVNUEPWVOVTAL TAUTOXpOVA OAd Ta
OXeTW{OMEVA HE TIG TAPAYYEAIEG THAMOTO TNG EMUXElpnONnG (TMAMa
TIPOUNOELWY, TTAPAYWYIG KL OLKOVORLKWV).
‘Eva obotnua ERP pmopel va evepynoel wg éva Loxupo Siktuo mou emttayUVeL
™m AfYn amnoddoswv, pewwvel TIC OSamMAvVEG KAl TAPOUCLAlEL TNV
OAOKANPWHEVN E€lKOVA OAWV Twv Eemixelpnolakwyv Sladlkaclwyv oxebov oe
TIPAYUATIKO XpOVO. MEVIKA, TA CUCTAMATA AUTA amoteAouvTal amnod [l oEpd
umocuotnuatwyv (modules), wote n k&Be emxeipnon va €xeL tn Suvatotnta va
TPOUNOEUTEL A KaL VO EYKATAOTHOEL TLG EMLOUUNTEG UTIO-EDAPLLOYEC.

v' Ivothuoata Ixediacpou Edpodiaoctikiic AAucidag — SCP systems

Ta ovotiuata oxedlaouou tng epodlaotikng aluoidag (Supply Chain Planning
- SCP systems) €umnpetoUV HakpompoBeopa oTpatnylkd {nTrpata HETAY
TWV HeAWV TNG SC LE TO CUVTOVIOUO TWV MOPWV TIOU XPNOLUOTIOLOUVTAL OTO
Siktuo edpodlacpol. Autd Ta cUCTHHATA EVOTIOLOUV SLAdOopEeC EPAPLOYEG Kal
Aewtoupylec, Omwe to oxedlaopo (Ntnong, mTwAnoswy, epodlacuou, K.A.), To
XPOVOTIPOYPAUMOTIONO, TN Stavoun Kal tn petadopd. Me xprion alyoplBuwy
TIPOPBAETIOUV HEANOVTIKEG QTIALTHOELG Kol ££L00PPOTIOUV ToV £HOSLACUO PE TN
{htnon.

Mpokettal yla texvohoylec oAokAnpwong tng epodlaotikng aAuacidag mou
npoaodidouv euduia oto ocUVTOVIOUO TwV SC peAwv Kal Peyain sueliéia otn
OUVEPYOOLA TWV SIKTUWHEVWV ETILXELPNOEWV. Ta BOOLKA XOPAKTNPLOTIKA TOUG
elvat n e€aodpaiion Stadavelag otnv MANpoPoOpnon Kal AMOTEAECUATIKAG
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ETUKOWVWVIOC HETOEU TOU KEVIPLKOU OCUOTHUATOG KAl TwV XPNOTWV ToU
avikouv otnv SC, KoL n Tapoxn EVIOXUHEVWVY duvatotnTwy Slaxeiplong Tou
Swtuovu.

Onwc €nyei n Krmac3*, n Sudkplon petafd twv ERP kat SCP ouotnudtwy sivat
oxetika aocadnc. Ta ERP kaAumrtouv to MARPEG €UPOG TNG MOPAYWYNG, TWV
TIWANCEWV KOL TNG XPNMOTOOLKOVOULKAG Kal UAOTIOLOUV OAEG TIG amapaitnTeg
avtoAdayég mAnpodopiag petafld Twv TANPOPOPLAKWY CUCTNUATWY TNG
enuxeipnong. Etol mpoodépouv evnuépwon Kal umootnplen otn Anyn
anmopAoEWV yloL OAEC TIG KEVIPIKEG AELTOUPYLEG KOL TA TUAMOTO TNG
emeipnong. Am6 v AAAn  TmAeupd, Tta SCP ouotipota  eivat
T(POCAVATOALOUEVOL TIEPLOCOTEPO TIPOG TIC Asltoupyieg twv logistics pe
Suvatodtnteg mpoPAedng NG {NTNONG, TTPOYPOLUATIOUOU TNE TAPAywWYNG Kat
TWV peTadopwy.

v' Ivotiuota Ataxeipiong Meyovotwv Edodiaotikic AAuoidag — SCEM systems
Ta cvotuata Staxeiplong yeyovotwyv edpodlaotikig aluvoidac (Supply Chain
Event Management - SCEM) eival oxetika véa e€eldikeupéva mAnpodopLaka
ocvotnuata ywo T Slaxeipion ¢ edodlactikng aluoidag, ta omoia
Slaxelpilovtal pn avopevopeva yeyovota Tou ocupBaivouv petafl Twv
OpyaVIOHWV Tou aviAkouv otnv SC. ITtoxo¢ Ttoug eival va BeAtiwoouv tnv
LKaVOTNTO HLag TXElpnoNng va potpaletal dedopéva PeTafl TwV TUNUATWV
™MC, METafL Twv SLopOopeTIKWY eTMESWY amodaong (oTPATNYLIKO, TAKTLKO,
Aeltoupytko), aAld kol PeTafl aMwv emixelpnocewv. Ta cuotiuata SCEM
neplhapBavouyv emnixelpnotakn avaiuon (business analyses), Staxeiplon porg
epyoocwwv (work flow management), Siaxeiplon yeyovotwv-ekdNAWOEWV
(event management) kot eVioxUpEveG Suvatotnteg mAnpodopnonc.
Eldikotepa, mepllapBavouv TOAA TEPLOCOTEPA QMO SUVATOTNTEG
napakoAouBnong kot mAnpodopnong, kabwg cuAAéyouv, dATpdpouv Kol
eAéyxouv ANPOodOPLEC YLA TNV KATAOTOON TWV TPEXOVTIWY YEYoVOTwY otnv SC
Kal dnuwoupyolv véa ocupBavta kot ewdomolioel;. Ta ocuoTAUOTO QUTA
AeltoupyolVv TPOANMTIKA, oUUPBoUAgVOVTAC TOUuG AAMTEG aAmodACEWY,
npoteivovtag mBavég evépyeleg Kol evOeXoUEVWE EekvwvTtag Stadlkaoieg
eMiAuong Twv MPOBANUATWY TTOU TTPOKUTITOUV OTN por) epyaciwyv t¢ SC.

v' Ivotiuoata Frewypadikwv MAnpodopwv — GIS

Ta cuotApata yewypadikwyv mAnpodoplwv (Geographic Information Systems
- GIS) elvat mAnpodoplakd ocuothpata yia Tt oulhoyn, OSlaxeiplon,
amoBnkevon, enefepyacia, ovailuon Kal xoptoypadnon Yewypoplkwy
6ebopévwy. Ta debopéva autad, mou ovoualovral ENiong XaptoypadLka r Kal
XWPLKA, avapEPOVTOL OTO XWPO (Wmopel va eival onueia, ypapupES N TIEPLOXEG)
Kall petoBaAAovral oto Xpovo. JUyKeKpLEva, To GIS cuvdualel, cuoxeTilel Kal
anelkovilel mAnpodopiec amd dloktnoieg, Spopoug, debopéva elkovag,
ToXuSPOoULKOUG KWALKEC Kal TeptBarAovTika Sedopéval.

34 Evelin Vatovec Krmac, Intelligent Value Chain Networks: Business Intelligence and Other ICT Tools
and Technologies in Supply/Demand Chains, University of Ljubljana, Faculty of Maritime Studies and
Transport, Slovenia (https://www.intechopen.com/)
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Ta GIS ocuvbualouv tnv texvoloyia Bacswv debopévwv pe éva Pndloko
xoptoypadikd umopabpo kot Snuloupyouv SUVOULKOUG XOPTEG UE TO
emMBOUUNTO  eminedo AenmTOMEPELAC Yl TNV  AMOTEAECUOTIKN) €miluon
npoBAnudtwy. Ta oUCTOTIKA €VOG cuotnuatog GIS eival ta dedopéva, ot
XApPTeG Kat Ta dadopa epyadeia kat pEéBodot avaluonc.

Ta mAeovektnpata and tv edpapuoyrn Twv cuotnudtwyv GIS adopolv oe
apeoa odEAN (OLOTIKA) yLa TNV UTtnpeaia Kal o€ eEwTePKA 0PEAN (MoLOTIKA
KOl TIOOOTIKA) Tou adopolv To €upl Kowo. Ita Oetikd onueila
OUYKOTOAEyOVTAL:

n tumonoinon Kat n peiwaon éykou debopévwv

N akepalotnta t¢ faong dedopuévwv

N OUVETIAG Kol OAOKANPWUEVN TTapakoAouBnon

N Helwon kdotoug yewypadikng mAnpodopnong
N SLAAELTOUPYIKOTNTA EGAPLOYWV KOL UTINPECLWV

AN NI NI NN

H ouvepyacia kat evomoinon twv cuotnuatwv GIS pe ta cuvotyupata GPS
npoodidel otnv edpoblactik) aluoiba peyaAltepn euelifia, KoAUTEPN
nowotnta e€umnpétnong, PeAtiotonmoinon Kot emonteio twv Stadpouwy,
KaBwg Kal taxUTEPOUC PpUBUOUG dOpTWONC Kal amootoAwv. OL managers Kal
oL OLOVOUELG EVNUEPWVOVTAL OE TIPAYHOTIKO XPOVO Kol UIMOPoUvV £TOL va
0pPYQVWOOUV KOAUTEPA TIC UETADOPEG KAl Vo TPocappolouv TIG SLaSpOUEC
OTLG VEEG AVAYKEG TIOU TIPOKUTITOUV KABe popda.

1.7. Avtikeipevo Aurmwpatikng Epyaciog

To meplBairlov oto omoio dpactnplomolovvral, KaAouvtal va EMBLWOOUV Kal va
oavantuxbolv oL EMIXELPNOEL; ONUEPO Elval €VIOVO OVTOYWVLOTIKO, AOYyW TWwV
TEPLBOANOVTLKWY, OLKOVOULKWY KOl TIOALTLKWV TIAPAyOVTWVY Ko EEAIEEWV. ZNUAVTIKOC
mapayovtag ywo TNV emPiwon plag emixeipnong eivat n emitevén evog vPnAou
erunédou Saxeipong ¢ edodlaotikic aluoidbag kal twv Logistics. And tnv
TIAPATIAVW EL0AYWYLKA avdAuon otnv Bewpia tng edpodlaotikng aludidag daivetatl
MOOO ONUAVIKA €lvalL n xprAon tng otov oUYXPOovo KOOUO TNG PLOPNXAVIKAG
mapaywyng petadopwv Kot OxL povo.

Itnv mopoloa OSutAwpatiky epyacia, adol TPAYUATOTOLETAL MO PEQALOTIKNA
mpooopoiwaon 6cov adopd TO KOUUATLTNG Pon ¢ e€aywyng GopTiwv MPog TEPUATIKOUS
TIPOOPLOUOUG XpNoLLoTolwvTag povadeg petadopag (m.x. poptnyd), eéetalovtal ta
Sladpopetikd oevapla efumnpétnong onueiwv evdladEPoviog mMoU TUYXAVEL va
xpetaletal va efunnpetnBouv. Ta kputiplo emloyng emAé€lpwy  Stadpopwv
efunnpétnong Staxwpilovtal oe XPOoVIKA, aANA KOl OE QmOOTOONG, EVW Ol TEALKEG
SLadpopéc amoteAoUV MPAYyUATIKEG SLOSPOUEC BACLOUEVEG O€ XAPTEG TTOU TTAPEXOVTOL
arno tnv mhatdopua tng Google.

Méoa amnod aut tnv Stadkaoia didetal éudacn otnv avaykn enavodpopoldynong
Twv mpokaboplopévwy  Sladpouwv mou TpEneL va eEunnpetnBoulv. Me auto tov
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TPOTO €VAG OPYOVIOMOG N MLl €TUXEPNON TOU aoXOAe(tal pe tov KAadO Twv
uetadopwyv eumopevpATwY BOa pmopécel va efumnpetnosl BEAToTa eMUTAéovV
TPOOPLOUHOUC (SuvnTikoUg meldteg) amo TG (6leg Hovadeg peTadOpag TOU
e€unnpetouv TNV 6e60U€vn OTLYUN.

Me auTo Tov TPOTO , KaBnuepPLVoL XpHoTEG Ttou eTPBAETOUV TNV pon TG €PodLACTIKAG
aAuoidag Ba €xouv ota XEPLA TOUG £VOL ONUAVTIKO epyaAsio pe To omolo Ba pmopouv
OXL LOVO va e€uTnPeTOUV BEATIOTA EMUMTAEOV ONUELO-TIEAATEG, AAAQ KAl va auEoouV
TOV KUKAO €pyaciwv tng €MXelpnong Toug xwplg va xpelaletal va mpounbeutoly
eTUMA£0V KEDAAALOUXLIKO €EOMALOUO O povadeg PeTadopac.

210 enopevo kedpalalo avalvovtal oL TExVOAoyleg mou Xpnolomnolionkayv ya tnv
QVATTUEN TOU OUYKEKPLUEVOU HOVTEAOU Kal akoAouBolUv ta keddlaia, Omou
napouaotalovrtal ol SuvatoTtNTEG TOU MPOTPEPEL TO EPYAAELO TTOU avaTtTUXOnKe.
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KEDAAAIO 2 - TEXNOAOTIEZ MNOY XPHZIMOMNOIHOHKAN

2.1 Angular

H Angular 3 eivat éva olokAnpwpévo JavaScript epyaleio Swoyeipiong ywa 1
Snuoupyla Stadpactikwy amnod tnv mAeupd Tou xpnotn (client side) epapuoywv nou
Tp€Xouv otov Sladiktuako meptnyntr (browser). Itnv epappoyn mou avantuooeTal
oto mAaiolo TG mapovoag SUTAWHATIKAG gpyaciag, n Angular KOAUTTEL OAEG TIG
QVAYKEC yla TIG SLeTadEC xpnotwv (user interfaces) Kal YEVIKOTEPA TWV ATIALTHOEWY
TOU AOYLOWLKOU TIOU TIPETIEL VOL EVOWATWVOVTAL TTAVW OTOV browser tou xprnotn.

Y NGULAR

EIKONA 2. AOroTyno THz ANGULAR

Mo tnv akpifeta n Angular amotelel éva Zxedlaotikd Npotumno NpoPoArg - Movtélou
(Model View Controller Framework - MVC), To onoio §ivel aneploploteg SUVATOTNTEG.
Mapakdtw avaAvovtal KAamolo Paolkd TAEOVEKTAUOTA TOU OUYKEKPLUEVOU
framework, ta onoia cuvéBalav otnv vAomoinon Tng mapoloas EpYaciag:

V' Ektetapévo Séoyo Ssdopévwy (Extensive binding)

Ot mAeoPndia twv client side epoappoywv Aettoupyolv pe debopéva. H
epappoyn) mou avamtuxbnke oavtAel ta Sedopéva amod €vav SLAKOMLOTH
(server) kot Ta Mapouaclalel XPNOLUOTIOLWVTOG Eva TIPOTUTIO TIPOBOANCG (view
template). Otav o xpriotng enefepyaletal (edit) avtd ta dedouéva, ToOTE OL
oAAayEG oTEAAOVTOL TTIOW OTOV server mpog anobnkeuon.

O kwdKag yLa auTég Tig dtadikaoieg eival moAUTAOKOG Kal TTOAUTIAEUpOG. MNa
To AOyo autd, xpnowomnoleital to data binding (6éowo 6edopévwy) tng
Angular kat n &wadikaocia yivetal apketd eUKoAn. MO OCUYKEKPLUEVQ,
“8¢vovtal” (bind) ta HTML otoleia (elements) Tou template otic 16LOTNTEG
(properties) tou povtélou kal ta dedopéva autopata spdavilovial otnv
oeAlda Tou XpNoTN. TNV MEPLTTWON MOV 0 XpHotng aAAatel ta dedopéva, n
Angular umtootnpilel To Aeyouevo two-way data binding (audidpopo déotpo

35 https://angular.io/
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b6ebopévwy) kal auvtopata avavewvovial (update) toéoco otn oeAidba Ttou
Xprotn 000 Kat otnVv KAAon tng epapuoync.

Mépav tou data binding, n Angular untootnpilet kat 6éoipo WLoTNTAC (property
binding), 6mou emutpénel tov éAeyxo tou Document Object Model (DOM) pe to
binding HTML properties kat tnv kKAdon (component class properties).

TéAog, n Angular umootnpilel kat event binding (8¢owuo yeyovotog), mou
onuaivel OtL unopet va avtlidpAacel og KAMoLo event Tou cupPaivel oto view,
OTwG éva KALK, €va event amo €va third party component (e€wtepikr kKAdon) n
Ta S1KA poG custom events (MPooapUOCUEVA YEYOVOTQ).

v' DpopoAdynon oeAidwv (Routing)

Mia edappoyn totol ocuviBwg &ev otnpiletat povo oe €va view. O
TEPLOOOTEPEC £XOUV Sladopa views yla TV Kataxwpenon, mapoakoAovdnon n
kat Staypadn dedopévwy. Etol Ba mpémnel va epdaviletal To KataAAnAo view
ovtiotolya, &vVW yla TNV OmMOTEAECUATIKNA-AoYLK evaAlayrny kat Sdtadoxn
oeAidwy, amatteital n xprjon Tou routing.

H Angular mapéxel mApw¢ AeLtoupyLko routing. Ta MAEOVEKTLOTA TOU Route
TNG EVOLL OTL UITOPOUV VO 0PLOTOUV SIKALWUOTA (permissions) yLa Toug XprioTeg
KaBw¢ Kol Twv views, to omoila Ba elval opatd MpE KWSKO N XwpPLG.
Yrnootnpiletal, €miong, n Qmotpomnr Tou KAELOIMOTOG Hlag oeAidag mou
Bploketal o kataotaon enefepyaoiog dedopévwy (edit data). TEAog, umtapxel
Kal n umootnplén emAektikng ¢poptwong oeAibwv (lazy load routes), otnv
omola 6ev katefaivouv otov browser oAa ta routes av o xprnotng dev To
intnoet. Na mopadelypa, ot oeAide¢ mou adopoUV TOV SLOXELPLOTH TOU
ocuotnuatog (administrator), pnopet va pnv ¢optwbBolv otov browser péxptL o
8lo¢ o xpnotng va to {NTHoEL.

v' Ektetopévn BiBAoOikn (Extended Library)

H BLBAL0ONKN TN¢ Angular epmepléxel mAnBog Asttoupyiwy Kat Stadlkactwy, ot
omole¢ oxl povo aufdvouv TNV AELTOUPYLKOTNTO KOl TNV amodocon Twv
epapuoywv, aAAd UmopouV va EVOWHOTWOOUV OTOV TIUPHAVA TNG YAWOoOG
Aettoupyieg ano eEwtepikég Alemadég Epapuoywv (Application Programming
Interface — API) onwg ywa mapadsypa to Google Maps API, to omoio
xpnowlornol0nke emi to MAeloToV 0TNV MapoUCa Epyacia.
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2.2 Java

H Java36-37 givaw ploe olyxpovn, achalrg, cupmayrc, aveEdptntn APXLTEKTOVIKAC
OVTIKELLEVOOTPadAG YAWOOA TPOYPOUUATIONOU, N omoiot oxeSlAoTNKE oMo TNV
etalpla TIANPOodOPLKAG Sun Microsystems. o] QVTLKELLEVOOTPAPAG
TIPOYPOUUOTIOMOC OUCLAOTIKA AUVEL TpoBANRUaTa, ta omola mapouctalovial otov
SOUNUEVO TIPOYPOUUATIONO, OTIWG VLA TIOPASELYMAL:

v' 0 oxeblaopdg, N UAOTIOINGN KOL i CUVTAPNON TOU KWELKA
v" Hnpooapuoyn og VEEG aAAayEC
V" H &K TwV Npotépwv TPOBAEP N TWV OVAYKWV HLOG EGAPHOYAC

«5.{) Java

. <

ORACLE

EIKONA 3. AOrotyno THz JAVA

OQewpwvTag OTL pia yYAWooo TTPOYPOUMOTIOMOU Elval avTIKELLEVOOTPadNC, VoeiTal OTL
N TEXVLKI OXESLACOU EVOC TPOYPALMOTOG CUYKEVIPWVETOL O€ avTikeipeva (Objects).
Eva avtikeipevo eival o cuvduaopog debopévwy, Sladlkaolwy Kal AELITOUPYLWY ME
Baoikr dotNTOL TNV amokpudn tou ouvduacpol autol. To KABe QVTIKELUEVO
avTlpeTwtileTal oav éva "pavpo kouti". Ta avtikeipeva Sev eival aveéaptnta petafy
Touc, aANG Bplokovtal oe oxéon aAAnAe€aptnong Ke Ta urtoAouma. YIAPXEL N €vvola
™M¢ kKAnpovopwkotntag (Inheritance) petafy twv avtikelévwy, O6nAadn Eva
QVTIKELHEVO pmopel va kKAnpovounoetl dedopéva and AAAA aVTLIKELLEVAL.

H Java €xel pia peyaAn BLBALOBNKN amd poUTIVEC yLa TNV EMLTUXNEVN CUVEPYAOLO UE
Ta MPWTOKOAAa HTTP kat FTP. Kat' autdv Ttov TpOmo, oL OIKTUAKEG CUVOECELG
Snuloupyouvtal EUKOAOTEPA O oUYKpLon Ue tnv Cn tnv C++. Ta mpoypapuata o€
Java pmnopouv va €xouv nmpoofacn pEcw SIKTUOU O€ aVTIKELMEVA, PE TNV (Bla dveon
TIOU €VaG XPNoTNG POOTEAATEL EvVa TOTUKO CUCTNUO QPXELWV.

ErutAéov, n Java mpoopiletal yla tnv ocuvtagn mpoypapupdatwy mou Ba sivat aflomiota
OUVOALKA. Alvetal €udacn otV CUVTOKTIKA opBotnta tou Kwdika yla mbava
npoPARuatTa KaBwg KoL oTov €AEYXO OE TPOYHOTIKO XpoOvo yla tnv e€dAeun
KOTOLOTAOEWV TIOU TipoKaAoUv AaOn.

36 https://www.oracle.com/java/
37 https://en.wikipedia.org/wiki/Java_(software_platform)
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H ouykekpwévn yAwooa  Tpoopiletal ywo Xpnon O€ avolktd, OKTUWUEVA
nieptBailovra. ' auto to Adyo, Wolaitepn mpocoxn €xel S0Bel otnv oxeTIkA aohAAELa
TIOU TIOPEXEL N YAwooa. H Java EMITPEMEL TNV KATAOKEUH TIPOYPAUUATWY EAEVBEPWY
amd UG Kal N Tpomomnoinon toug eival aduvatn, evw oL TEXVLKEG TILOTOMOLNGNG
TautotnTag Baocilovral otV acVUUETPN KpuTttoypadia.

Ynapxel MeEYAAn oxéon HeTOEU TOU TPOMOU OSLAXELPLONG TNG MVAMUNG KAl TNG
TapeXOUeVNC aodalelag. AAOYEG OTNV ONUACLOAOYIO TWV SEKTWV TNG UVAMNG
kavouv aduvatn tnv pn €ykupn mpooPBacn ota Sedopéva TNG UVAUNG N TNG
MPOoPAONG TWV SESOUEVWVY TWV AVTIKELLEVWY. ME QUTOV TOV TPOTIO KATATIOAEOUVTAL
OL TIEPLOCOTEPOL LOL.

O kUplog mupnvag tng mAatdpopuag tng yAwoooag eivat n Java Virtual Machine
(JVM) kat to Java Application Programming Interface (Java API).

v Java Virtual Machine (JVM): H Java mapéxet tnv duvatotnrta "write
once, run everywhere" péow tng JVM. H JVM edpapudletal mavw amno
TO AELTOUPYLIKO OUOTNUO TNE KUNXOVAG KAl TA TPoypapuata os Java
TPEXOUV MAVW Ao TNV virtual machine. Zkomog tng elval n anopovwon
TOU TpOYpAPUATOG amd TG SladopéC HETAlU TWV UTOKEIHEVWY
AELTOUPYIKWY cuoTNUATWY Kal emefepyactwyv CPUs. HJVM ntav
apxtka dltabgoun oe Web browsers, evw autrv Tnv oTlydn umapxouv
€KOOOELG YLO TA TIEPLOCOTEPQA AELTOUPYLIKA CUCTAUATA.

‘ Java Code (.java) ‘

. JAVAC
. Compiler

¥

l Byte Code (.class) ‘

M fwm | VM

Mac ‘ ‘ Windows ‘ Linux

EIKONA 4. ANEIKONIZH JVvM

v' Java API: Eivat pa cuMoyr amd €tolua AOYIopIKG epyadeia Ttou
npoodépouv TOAAEG Xpriolueg Suvatotnteg (m.x. Graphical User
Interface — GUI). To Java API eival opadomnoinpévo oe BLPALOONRKEC
ouoxeTWOUEVWY EpYaAEiwV.
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@ava Application

EIKONA 5. ANEIKONIzZH JAVA API

OL YAWOOEC QVTLKELEVOOTPOGT TMPOYPAUUATIONOU elval yAwaooeg uPnAol emunédou,
OPALPETIKEC, OTIOTEAECHATLKEG, YPHYOPEC KAl XpNOLoToLloUvTal yla TNV dnuoupyia
HEYAAWV KAl ONUAVTIKWV EPappoywV. OL avtlkelpevooTpadrg EUKOALEG TNG Java eival
(6leg Pe aUTEG TNG C++, Pe eMeKTAOELG amo tnv Objective C.

Eva amd Ta PooKd MAEOVEKTAUATA TNG Java €vavil TwWV TEPLOCOTEPWY GAAWV
YAwoowv elvat n aveéoptnoia tou Aeltoupylkol cuotnuatog Kot mAatdpopuag. Ta
TIPOYPAUMOTA TIOU Elval ypappéva og Java Tpéxouv akplpwg to iblo oe Windows,
Linux, Unix kat Macintosh xwpic va xpeltaotel va Eavayivel petayAwttion (compiling)
N va aAAd€el o mnyaiog kKwdikag yla kabe StadopeTikd Asttoupylkd cvotnua. H Java
eilval cross platform yAwooa mou tpéxel / petadpdletol o avtioTolxn E€LKOVIKA
unxowvn (Java Virtual Machine — JVM) nou avadépBnke mapanavw.

2.3 Web Server - Wildfly

Q¢ €€UMNPETNTAG ALTNUATWY TwV Xpnotwv ermthéxOnke o WildFly Web Server3?, o
omolog cuunepldpépetal doya otnv anoddoon Kal TN LETAYAWTTLON TWV UTINPECLWV
(services) mou tpéxouv otnv JAVA Kal TapouoLAleL Ta MOPAKATW TAEOVEKTI LATAL:

38 http://wildfly.org/about/
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v' TpAyopn €Kkivnon

Itnv e€alpetikd PBeAtotomoinuévn Sladkaoia ekkivnong tou WildFly, ot
UTNPeoieg Efexklvouv TauTOXpova Yyl TNV  €€dAewhn Twv TEPLTTWV
TIEPUTAQVAOEWV KL TNV afloToinon TN LoxUog Twv EMEEEPYACTWY TTOAAATTAWV
nupnvwy. OL un Kploleg unnpeoieg SlatnpolvTal «OToV TTAYO» UEXPL TNV
npwtn xpnon. Q¢ anotéAeopa, to WildFly mpoodépel 10 popég peiwon tou
XPOVOU E€KKivnong o€ OXEon HE TG TIPONYOUUEVEG €KOOOELC avtioTolXwVv
servers, Ow¢ Twv Jetty kat Tomcat.

v' BeAtiotonotnpévn Xprion TG LVAKNG

To WildFly uvloBetel pla emiBetikn) mpoogyylon otn Slaxeiplon pvrAung. Ot
Baolkég UTtNpeaieg xpOvou ekTEAEONG avamtuxOnkav yla tnv eAayxLlotomnoinon
¢ Katavoung cwpwv (heap allocation). AuTéC oL UTINPECLEG XPNOLLOTIOLOUV
KoLva mpoowpLva anodnkeuvpéva petadedopéva (metadata) os mapapétpoug,
YEYOVOC TIOU HELWWVEL TO OCWPO KOL TNV XPrRon t¢ pvAung. H xprnon tng
apBpwtNg GOpTWONG KAACNG AIMOTPEMEL TIG SUMTAEG KAAOELG Kal TN PpopTwaon
TIEPLOCOTEPO AT TN Slapdpdwaon Tou CUCTHUATOC. AUTO OXL LOVO HELWVEL TN
Baolk pvApn, oAAQ Kol CUMPBAAAEL otnv €Aaxlotomoinon Twv TMAaUCEWV
ouMoyng okouTudlwy (garbage collector).

v 'EAeyxoc / mtpocappoy XpOvou ektéAeong

H apyttektovikr) tou WildFly Baoiletal oe umoouotiuata pe duvatotnta
ouvdeong, Ta omoia umopouv va nmpootebouv N va adalpebouv avaloya Ue
TIC avaykec. AuTo mapéxel T Ouvatdétnta va koatoapynbouv n va
evepyomolnBolv Asttoupyileg BAOEL TNG aAvayKALOTNTAG TOUG, TTAPEXOVTOG TO
TIAEOVEKTN A VO LELWOEL 0 CUVOALKOC XWPOC TOoU SLoKOU KAl TO ATALTOUUEVO
oo To OSloKoploT)  KOOTOC HvAUNnG. Ta mopamdavw eAéyxovtal armo
TapapETpOomoinon, n omoia eival ouvOedepévn HUE TO YEVIKOTEPO WUTTAOK
UTTOCUOTILATOG.

S
WildFly

EIKONA 6. Aorotyno WEB SERVER — WILDFLY
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2.4 Rest API

OL Representational State Transfer (REST)3° SLa8IKTUAKEG £PAPUOYEG TTAPEXOUV
SLOAELTOUPYIKOTNTO METAEU UTIOAOYLOTIKWY OCUCTNUATWY Kal epapUoywv  OTo
Sladiktuo. Ol umnpecieg mou mpooavatoAilovtal UE AUTO TO MPWTOKOAAO, UIOPOUV
va €xouv mpooPaocn kat va Staxelpilovrat Stadiktuakolg opoug kal deSopéva oe
HopdN KELLEVOU KAVOVTAG XPNON EVOG OMOLOUOopdOU, KOWVOU Kol TiPoKaBopLopEVOU
OUVOAOU OO ATOULKEG AELTOUPYLEG.

Q@D
(!

(™
.J!I II I|I

EIKONA 7. AIENA®H MPOrPAMMATIIMOY EQAPMOrQN (APPLICATION PROGRAMMING INTERFACE — API)

O Stadiktuakol mopol, apxikad, eixov oplotel otov Maykoopo 10té wg Eyypada Kat
opxeia ta omoia opilovtav amod pia StevBuvon URL. IRuepa, OpwWC, €XOUV Hia TIO
apnpnuévn popdr) ocupmepllapPavovtag omoladAMoTE ovioTNTa UTMopPEl va
ovayvwpLloTtel, ovopaotel 1 xelplotel oto Siadiktuo. e pia REST umnpeoia, ta
QULTAATA TTOU YiVOVTaL 0TO avayVwPLoTLKO EVOE TTOPOU, UITOPOoUV va AdBouv amokpLon
™¢ popdng XML, HTML i JSON. H amtavtnon pnopel va emuPeBatwoel OTL £XeL yivel
Kamowa aAAayri otov amoBbnkeupévo TIOPO, TAPEXOVTOG £TOL  OUVOEOUOUG
UTIEPKELUEVOU UE AAAoug cuvadeic mopous. H petadoon TG MePLOCOTEPES POPES
yivetal péow tou MPpwTokOAou HTTP, kat meplhapfdavovtal ol TpoKaBopLoUEVEG
Aewtoupyiec tou onwg, GET, PUT, POST, DELETE, PATCH.

OL meploplopol TNC QPXLTEKTOVIKAC Tou REST emnpedlouv KATOLEG PBaOIKEC
OPXLTEKTOVIKEC LOLOTNTEC:

v Anodoon, Snhabdr tnv aAnAenibpaon Twv otolkeiwv, n omoila eival vog
KaBopPLOTIKOG APAYOVTAG YL TNV omoS0TIKOTNTA TOU SIKTUOU.

v KAHOKWOLUOTATA VL0 VoL UTIOOTNPILEEL éva peydAo aplOpd oTolxelwyv Kot Thv
oAnAenidpaon petafl Twv oTOLXELWV.

v AmAdTnta Lo opoopopdn denadnc.

V' Opartr) eEMKowwvio LETAEY TWV OTOLKEIWV.

39 https://searchmicroservices.techtarget.com/definition/REST-representational-state-transfer
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v Qopntétnta Twv oTtoXeiwv petadEpovtag KwdKa Mpoypaupatog pali pe ta
6ebopéva.

V' A§lomiotio KaBwg mapéxetal avoyr oe chANUATO OE CUCTNIKO eMineSo napd
Ta omnola opalpata o€ otolxeia, cuvdeopoug ) dedopéva.

MNa va oplotel éva ovotnua wg RESTful kal to cuotnua va kepdioel Ta emBuunTa
XOPAKTNPLOTIKA TIOU TipoavadEpBnKav TPEMEL va TNPOUVTAL KATIOLOL TIEPLOPLOLOL.
ApXIKQA, TIPEMEL va TNPELTAL N OPXLTEKTOVLKN TEAATN-EEUMNPETNTH, £T0L WOTE va
Slaxwpilovtal ol euBUVECG Tou KaBeVOG. H aTOIKOTNTA TWV AELTOUPYLWV £lval €vag
anapaitntog MePLopLoNoG. To altnua ano KABe MeAATN TPEMEL VA TIEPLEXEL OAEG TIG
anopaitnteg mAnpodopleg yla TNV EUMNPETNON TOU QUTAHATOC KAL N KATAOTACN TNG
mepLodou va Satnpeital otov meAdtn. TéAog, to ovotnua Ba TpeEmel va eival
Sounuévo oe otpwpata, va dtatnpel éva opoopopdo cuotnpa diemadng kot va
€XEL TN Suvarotnta amoBrnKevong Twv OMAVINCEWV O KPUGDEG UVAHEG yla va
anogeVyeTal N Xpnon EEMePAOUEVWY 1 OKATAAANAWY SeSOUEVWV OE AMAVTNOELS
TIEPALTEPW ALTNUATWV.

2.5 Google Maps API

To Google Maps API*? eivai pla urthpeoia xaptoypddnong Lotol mou avartuxdnke
anod tnv Google. H mAatdpopua mpoodépel 50pUDOPLKEG ELKOVEG, XAPTEC SpOUWY,
navopaplky 6éa oe dpoduoug (Street View), ouvbnkeg kukAodoplog o€ TPAYUATIKO
Xpovo (Google Traffic) kal mpoypappatiopd Stadpouwv.

N 4

~

EIKONA 8. ANOTYNQzH AIAAPOMHE MEZQ GOOGLE MAPS

Xpnotuomnowwvtag to APl twv xaptwv tng Google, ivat duvath n eVoOwWHATWON TOUG
o€ €vav eEWTEPLKO LOTOTOTO N KOG EHAPUOYAG, OTIWG OTNV MEPLTTTWON TNG IAPOU TG
gepyaciag, amnod tov onoio pnopouv va emikaAudBolv ta cuykekplpuéva dedopéva yla
TO OUYKEKPLUEVO LOTOTOTIO.

40 https://developers.google.com/maps/documentation/javascript/tutorial
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Ta Baolkd otolxeia mou PeAeTolV ol XAapteg amnod 1o APl tng Google adopouv TpeLg
BaolkEG KATNYOPLEG:

v\ TNV anewkévion Xoptwv
v' v elpeon Stadpopwv pHetall onpeiwv kat
v' Vv anoBrikeuon Se50UEVWY yLa CUYEKPLUEVA LEPN EVOLAPEPOVTOG

Kavovtag xprion Twv AETOUPYLWV TIOU TIOPEXOVTAL YLa TIG SUO TIPWTEC KATNYOPLEC
umnopet va dnutloupynBei to epyaleio Tng mapovoag SUTAwWUATIKAC epyaciag. AfileL va
onuewwBouv oL pEBodol mou xpnouomnoldnkav amno TNV CUYKEKPLUEVN TAaTdOpUQ.
310 onueio autd umevBupiletal otL n Angular cuvéBale otnv uAomoinon Tmou
oxetiletal pe tn xpnon xoptwv Paocwlopevn otnv BBAodAkn tng, n omola
EVOWMOTWVEL 6N TTOANEG amo Tig pedodouc mou mapéxel to APl tng Google. Ektog amnod
TI¢ Baolkég Sladikaoieg dopTWONG Yaptwv xpnowomowndnkav ot péBodol mou
adopouv onueia (Markers) yla TNV QmeLKOVION TWV OTLYUATWY YEWEVTOTILOUOU OO
TIC povadeg petadopag, n xpron tng nebddou odnywv (Directions) yla tnv evpeon
TWV SLaSPOUWV TTOU UITOPOUV va XpnoLomnotnBouv yla tnv eEUnnpETNon Tou onueiou
evlladpEpovroc. TENog, xpnowuomnotndnke n péBodog andotaong (Distance Matrix), n
omola anod TG Slabéoiueg Sladpopeég emotpédel tn BEATLOTN BACEL TWV KPLTNPLwY IOV
€xouv tebel, OMWE XpOVoUL N AMOoTAONG.

Onwg ylvetal avtAANTITO, N OUYKEKPLUEVN TIAQTPOPHA OMOTEAEL QAVOTOOTIOOTO
KOMMATL TNG SUTAWMOTLKIG EPYACLOC KOL TOU EPYOAELOU TIOU QVATITUCOETOL LECA ATIO
autn, adou ol BEATioteg Sladpopég mou Ba emideyBouv yla va eEUMNPETHOOLY Eva
onueio evlladépovtog Ba ameLKOVIOTOUV LE TNV XPrION XOPTWV.

ErumAéov, kAvovtag xprion tng mapandvw mAatdopuag unootnpiletal n duvatotnta
XPNoNG OAWV EKELVWV TWV KPLTNPLWV yLa TNV emiiloyn pLog dtadpounc (xprion eBvikwv
obwv, amoduyn mopBuiwv kot §odiwv), aAAd MOPEXETAL KAl Uia TIO PEQALOTIKN
ELKOVOL OXETLKA LE TOV XpOVO APLENG oTo onueio e€untnpétnong agpou £xouv doptwOEel
6edopéva Kivnong Ko cupBavtwy yla tnv Stadpoun mou eTAEXONKE.

2.5 HTTP Request —JSON Response

To mpwtokoMo petadopdc umnepkeévou (HTTP) 4142 gival éva mpwtdkoAo
epapUOyWV yla KATOVEUNMEVA, CUVEPYATIKA ETUKOWVWVIOKA cuothiuata. To HTTP
elvat n Bepehwdng doun ya erkowvwvia dedopévwv otov MNaykooulo lotd. Ta
UTIEPKELUEVA €lval Sopnpéva KelPeva TIOU XPNOLUOTOLOUV AOYLKOUG GUVOEGUOUG

4 https://www.json.org/JSONRequest.html
42 https://medium.freecodecamp.org/here-is-the-most-popular-ways-to-make-an-http-request-in-
javascript-954ce8c95aaa
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HETAEL KOUPWV IOV TIEPLEXOULV KELUEVO. TO TPWTOKOAAO AUTO XPNOLUOTIOLELTAL YL TNV
oavtaAlayn Kot HeTadopd UTIEPKELUEVOU. AELTOUPYEL WG EVA TIPWTOKOAAO QLTNUATWV-
QIAVTAOEWVY OTO UTIOAOYLOTLKO HOVTEAO TOU TMEAATN-EEUMNPETNTA KAl OL TIOPOL TOU
delktodotouvral kat Bpiokovtatl oto Siktuo amnod tov eviaio evrtomniot nopwv (Uniform
Resource Locator-URL), xpnowomowwviag TNV Aamelkovion Tou  Eviaiou
Avayvwplotikol MNopwv (Uniform Resource Identifier-URI) http kat https. Na tov
KaBoplopo tng emBupntng mpaéng mou Ba mpaypoatomownBel oe évav moépo TO
TIPWTOKOAAO QUTO Opilel KATIOLEG OUYKEKPLUEVEC LEBOSoUC. Opilovtal oxtw PaCIKES
HEBodoL anod tic mpodiaypadec tou HTTP/1.1, evw Sev UTIAPXEL TIEPLOPLOUOE OTOV
0pLlOPO TWV HEBOSWV IOV UIMOPOUV VA OPLOTOUV yLol LEAAOVTLKN Xprion Xwpig BAGBN
NG unapyouoag urtodoung. OL oxtw Baocikeg pEBodol sival:

v' GET: H puébobog autr INTAEL TV AMEKOVION EVOG CUYKEKPLUEVOU TIOPOU. Ta
QLT LOTO TIOU XPNOLUOTOLoUV auTH TN HEB0do MpEMEL HOVO VOl AVAKTOUV Ta
debopéva xwpig kamota GAAN enidpaon.

v" HEAD: H p£€6odo¢ auth Intd ylo pio. amdvtnon napopota pe to GET, oA\&
XWPLG To owpa TG amavinong. Elvat xpriolin yLa tnv avaktnon mnAnpodopLwv
ToU £lval ypapUEVEC oTNV TUKEPAALS A TWV AMAVTCEWY, XWPLG TNV HeETadopa
OAOKANPOU TOU TIEPLEXOLEVOU.

v" POST: H puébobdog autr {ntd arnod tov euntnpetntr va SexOei tnv ovtdtnta mou
€0WKAEleTAL OTO altnua w¢ deutepevouoa TANnpodopia tou StadikTtuakol
niopovu mou opiletat amno to URI.

v" PUT: H uéBodog autr {nTtd tnv amoBbriKkeuon tnG ECWKAELOUEVNG OVTOTNTAC OTO
napexopevo URI. Av to URI avadépetal og Evav UTAPXOV TOPO, AUTOG O TTOPOG
uetaBaletal, evw av to URI Sev avadépetal o€ KAMOO MOPO TOTE O
€EUTINPETNTAC SNULOUPYEL AUTO TOV OPO LE TO CUYKEKPLUEVO URI.

v DELETE: H pé6odoc¢ auth SlaypddeL ToV GUYKEKPLUEVO TIOPO.

v" TRACE: Me tn péBobo autr évag meAdtng Hmopel va Set TG aAAayEC 1 TG
TIPOCONKEG TTOU €XOUV YIVEL A0 EVOLAPEOOUG EEUTINPETNTEC.

v" OPTIONS: H pébobog auth eniotpédel tig pebddouc HTTP rou umootnpilovtatl
ano tn ouykekpluévn URL. Mrmopel va xpnolpomnolnBet yia tov €Aeyxo Tng
AELToupyLKOTNTAG €VOG €€UMNPETNTA {NTwvtag “*” avtl yld CUYKEKPLUEVO
nopo.

v CONNECT: H péBobdoc autr] petatpénel thv {ntolpevn ouvdeon ot éva
Stadaveg kavaAl TCP/IP, mou cuvnBwc xpnoLUOTOoLELTAL yia TV Snuloupyia
HLoG kpumtoypadnpévng SSL emikolvwviog LECW EVOC N KPUTTTOYPapnUEVOU
HTTP proxy.

v" PATCH: H péBodoc autr BETEL CUYKEKPLUEVEC KOL TINUATLKEG TPOTIOTIOLH OELG
0€ £VaV CUYKEKPLUEVO TIOPO.

Kamoteg ano tig pebddoug auvtég (GET, TRACE, HEAD, OPTIONS) opilovtal, katd
ouuBaon, w¢ achaleic To omoio onuaivel OTL €XOUV OKOTIO MOVO TNV aVAKTNON
mAnpodoplwv kol Sev MPEMEL va EMNPEAlOUV TNV KATACTAON TOU €EUTNPETNTA.
AvtiBeta, oL umtohouneg péBodol omwe ot PUT, POST, PATCH, £€xouv w¢ OKOmo va
HETAPBAANOUV KATIOLOUC TIOPOUC E£XOVTOG TIOPEVEPYELEG, €(TE OTNV TAEUPA TOU
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egunnpeTnTn, €ite EEWTEPLKEG, OTIWG TL.X. OTNV PETAd00N €vOg email. MapoAa autd, o
XEPLOPOC TwV LeBOS WV Tou meplypadovtal ws aohaleic Sev eMIOEXETAL TTEPLOPLOUO
LE QMOTEAECHO O ATIPOCEKTOG N O EOKEUUEVA KAKOG TIPOYPAUUATIOUOG VA TIPOKOAAECEL
ONUAVTIKA TIPORARMOTA OTNV KOTAOTACHN TOU EEUTINPETNTH.

Avtiotolya, OAa Ta request Ta omola MPAYUATOOLOUVTOL TTPOG OTOV server Ba TpEmeL
VaL ETILOTPEDOUV KATIOLEG ATAVTH OELG (responses). To MPwWTOKOAAO Mo eTUAEXONKE yLa
Vv vlomoinon twv responses eival to JSON Format. Mapakdtw avaAvovtal N
Xpnootnta Kot n dour tou JSON.

H popdn apxeiwv JavaScript Object Notation (JSON) eival éva mPOTUTO avoLXToU
Kw&LKA TIOU XPNOLUOTIOLEL KEIWEVO KATOVONTO amd avOpwmoug yla TNV amooToAn
debopévwy oe leuyapla otolxeiwv - mAnpodopiag (attribute - value) kat o popdn
mwvakwv 6edopévwy. Eival pia oAl kouwvr) popdn apxelwv mou xpnoluomnoleital
KUPLWC yla TNV acuyxpovn emikowvwvia petafld ¢dulopetpntwv (browsers) kat
€EUTINPETNTWY, AVTIKOOLOTWVTAG TOV TIPOKATOXO Tou, To XML.

H popdn apxeiwv JSON eival ave€aptntn tn¢ YAWooOC TPOYPAUUATIOUOU, TTApOTL
opxlka Eekivnoe amo tn yAwooa JavaScript. MA£ov, oL TMEPLOCOTEPEG YAWOOEC
TIPOYPOAUHOTIOHOU TIEPLEXOUV KWOLKA ylol TNV TAPOywyr KoL CUVIAKTLKA avaAuon
bebopévwy oe popodn JSON. Ta apyxeia autng tng popdnAg Xpnollomololv TNV
enéktaon “.json”. Ot Baolkég popdeg dedopévwy mou umootnpilovtal and auto To
TPOTUTIO AUTOU £ival:

v Number: Mpoonpoopévog SekabilkoG aplOpog mou uUmopsel va TePLEXEL
SeKabIKO HEPOG KAl VA XPNOLUOTIOLEL EKDETIKO e popdr g, aAAd Sev pmopel va
TIEPLEXEL UN apOuntika Sedopéva, Oomwg to NaN. Aev umdpyxel Slakplon
OVAUECO O€ AKEPALOUG KAl O€ LOVASEC KLVNTNG UTIOSLALOTOANG.

v String: AkolouBia and undév ) neploodtepouC xapaktipes popdri¢ Unicode.
Ta string Staxwpilovtot amo SumAd elcaywyLkd.

v' Boolean: Mmopsi va rtdpet Tiph pa ek twv TRUE r) FALSE

v' Array: Mo Satetaypévn Aiota pe TWEG TIOU UMOPEl vol avAKouv o€
ornotadnnote popdn. OL mivakes cupBoAilovtal pe aykUAEG Kal Ta OTOLXELQ
Toug SLaywpilovtal pe KOUUAL.

v' Object: Mwa un Statetaypévn cuAhoyr ano Levyn KAEWSLWV - TILWV TIOU T
KAeWOLA elval tng popdng string. Ta QVTIKEIPEVA QUTA £XOUV WG OKOTIO val
OVOTTOPLOTOUV OXECLOKOUG TIVOKEG Kol To KABe KAeldl Ba mpémel va elvat
povadiko. Ta  avrtikeipeva oupPoAilovtol pe  ayKLOTPOELSElG ayKUAEG,
XPNOLUOTOLOUV  KOUMO Yyl Slaxwplopd Twv (euywv Kol Ta  KAEWSLA
Slaxwpilovtal amo TIG TUUEG UE AVW-KATW TEAELQL.

v Null: Mia kevr) Tiur ou opiletal pe tn xprion tg A&€ng null.
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2.6 MySQL DATABASE

H MySQL %% gival pio yYAWooo TPOYPOUUATIONOU yla cuoTApata Slaxeipong
Baocewv bebopévwy (ZABA - DBMS). Mo va €Xouv KATIOLEG KOWVEG avadopEg ylo ta
IABA, €xet avamtuxbel n yAwooa mpoypaupatiopol SQL (Sounuévn yAwooa
gpwTnUatwyv). H SQL emtpénel v mpooPfacn twv Sounuévwy Sedopévwy mou
niepléxovtal ota ZABA péow evog ouoTrpatog evioAwv. KaBe DBMS Baoikd déxetal
Kol ekTeAel P evtoAn SQL yia tn dlaxeipion twv dedopévwy tng. H MySQL eivat pia
Stavoun (ékdoon) tng yA\wooag SQL kat éva MySQL DBMS eival éva cluoTnua mou
AapBavel tig evtoAég MySQL.

My

EIKONA 9. AoroTtyno MysaL

H MySQL eivat éva eAeVBepo AOYLOWULKO TO OO0 UMOpPEL va xpnotpomnotnBet ite yla
HEUOVWUEVOUC 1 EMAYEARATIKOUG AOyouG. Mapopola pe tnv MySQL, urntdpyxouv Kat
oMo dwpeav N ent MAnpwun cuotrpata. Mepika amno ta o dnuodthp DBMSs eivat
ta Microsoft SQL Server, Oracle SQL server, DB2, kATt.

Katad tnv €€€ALEn tng texvoloyiag DBMS, €xouv mpokuel moAAECG tapaAlayEg DBMS,
ovaloyo HUE TOV TUTO Twv amoBnkeupévwv dedopévwy. OL OpyavWUEVEC SOUEG
6ebopévwy mou €xouv avadepBel péxpl Twpa, amobnkevouv cuvola SeSopévwv
(mAe1adec). Aedopévou OTL n Aoyikr Tiow amod tn Staxeiplon autwv Twv dedopévwv
elval n aAAnAe€dptnon twv dedouévwy, aUTEG oL BACEL OVOUATIOVTOL OXECLOKES
Bdaoelg bedopévwy Kal T CUCTAUATA TOUG IXECLOKA cuoThpata dlaxeiplong Baoswv
6ebopévwy (RDBMS). ANAoL tumtol ZABA eival to HDBMS (lepapxitké DBMS) 6mou ta
6ebopéva amobBnkelovtal wg 6évipo 1 ypadbnua, omdte n da n doun PBdaong
OUVETIAYETAL TN CUOXETION TWV SE80UEVWV.

Mia Bdon 6edopévwv otnv MySQL eival évag xwpog mou €xel Slapopdpwbel
KaTAAANAa yla va amoBnkeloupe Ta Sedopéva VoG LOTOTOTIOU KoL E6W CUYKEKPLUEVA
™¢ edbappoyn OV AVAMTUOOETOL HECW TNE SUTAWUATIKAG Epyaciag.

3 https://www.mysql.com/
4 https://www.oracle.com/technetwork/database/mysql/index.html
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MNapakdtw mapouotalovial KAmolo MAEOVEKTAMA yia TV emtdoyn Tng MySQL évavtt
aAwv ZABA:

v Acddlera Sedopévwv

H MySQL sival maykoouiwg yvwotr wg To o achaAEég Kal aflomioto
ocvotnua Slaxeipong Pacewv Sedopévwv TOU XPNOLUOTIOLE(TAL OF
Snuodeic epapuoyEg Lotou, omwe to WordPress, to Drupal, to Joomla,
to Facebook kat to Twitter. H aoddalela Sedopévwy kal n umootipLén yla
Vv enefepyacio cuvaldaywv Tou cuvodelouv TV pocdatn Ekdoon tng
MySQL, pmopel va wdeAfoel onUOVTIKA KABe emixeipnon, €WOWKA ov
TIPOKELTAL YLOL ETUXELPNON NAEKTPOVIKOU EUMOpPLou.

v' Enektoaoipotnta Kotd {ftnon

H MySQL mpoodépel amapdudAn Suvatdtnta KAMAKWONG ylo TN
SleukoAuvon ¢ Slaxeiplong EVOWHATWHEVWY EHAPUOYWY UE ULIKPOTEPO
QIMOTUTIWHA OKOUN Kol Ot TEPAOTIEG £dapuoyEG mou Staxelpilovrat
terabyte edopévwy. H euelifia kata mapayyeiia eival n Aettoupyia Star
™m¢ MySQL. Autl n AUon avolxtol KWK ETMITPENMEL TNV TARPN
T(POCOPUOYH OTIG EPOPUOYEG UE LOVASIKEG ATALTOELG SLaKOULOTH BAong
Sdebopévwy.

v" YYnAR anddoon

H MySQL &laBgtel éva Eexwplotd MAQLOLO pnXavwv amoBnkeuong mou
OlEUKOAUVEL TOUCG OLOXELPLOTEC OUOTNUATWY va Slapopdwaoouv To
Stakoptotn Baong Sedopévwv MySQL yia aoyn anddoon. Eite mpokettatl
yla €vav armAo LoTOTOTO TTou AAUBAVEL Eva EKATOUMUPLO EpWTHUATA KAOE
HEPQ, €lte yLa €va ouoTnua emefepyaciag cuvaliaywv L PnAng taxvTnTag,
n MySQL oxedLdoTnKe ylo VoL LKOWVOTIOLEL QKON KOL TLG TILO QTTALTNTIKEG
epappuoyég, e€aodalilovrag mapaAAnAa tn BEATIOTN TAXUTNTA, EUPETAPLA
TANPOUC KEIUEVOU Kol HOVASIKEGC KPUDEC HVAMEG Yo PBeATlwpévn
amnodoon.

v' ZuvoAkn ZuvaAlaktTikh Yrroothpién

H MySQL €emepvd TOV KATAAOYO TWV LOXUPWV HNXOVwWV PBdoswv
6edopévwy ocuvallaywy mou StatiBevtal otnv ayopd. Me XOpaKTNPLOTIKA
OMWG TANPNG OTOULKN OTOOEPN QTMOUOVWHUEVN QVOEKTIKY) UTOOTHPLEN
ouvallaywv, umoothplEn ouvallaywv ToOAAMAWY €KSOCEWV  Kal
aneploploto KAeldbwpa oe eninedo ypapuung, amoteAel Avon yla mAnRpn
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akepatotnta dedopevwy. E§aodalilel tnv apeon avayvwplon adle€odou
(deadlocks) péow tng mepLpepLAKG AKEPALOTNTOG TTOU ETUPBAAAETAL ATIO TO
SlakouLotn).

v" OAokAfpwon eAéyXou por¢ epyaciog

Me tn péon dapkela APng Kot eykataotaong PLkpotepng amo 30 Aemta,
n MySQL onuaivel euxpnotia amd tnv eykatdotacn. Aveédptnta tng
mAQTPoppag Aoylopkol, onwe Linux, Microsoft, Macintosh i UNIX, n
MySQL ival pia oAokAnpwHEVN AUON PE XOPAKTNPLOTIKA auToSLaxelpLong
TIOU QUTOHATONOLOUV T TIAVTA, A0 TNV EMEKTOON TOU XWPOU KOL TN
Slapopdpwaon péExpL To oxedlaopuod dedopévwy Kat tn dlaxeiplon tng Baong
Sebopévwv.

v Mewwpévo Zuvoliko Kéotog I8loktnoiog

Xpnowlonowwvtag TG Tpéxouoes edappoyes PBaong Sdedopévwv otn
MySQL, ot opyaviopol amoAapuBAavouv onuavTkn €0LKOVOUNGON KOGTOUG
yla véa €pya. H aglomiotia kat n eukoAia Staxeiplong mou cuvodelouv TNV
MySQL HEWWVOUV TOV XPOVO QVTLUETWIILONG TPOPBANUATWY, O OMOLoG
ouvnBw¢ avaAAwveTal otov KaBoplopd Twv MPoBANUATWY SLOKOTIAG Kol
TwV MpoBAnuaTwWY anodoonc.
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KEDAAAIO 3 - 2XEAIAZH NAAT®OPMAZ / YAAOTH AEAOMENQN

3.1 ApXLTEKTOVLKNA ZUCTHHOTOG

210 mponyoUuevo kepahalo avaAubnkoav OAeG ol SLaPOPETIKEC TeEXVOAOYIEC TTOU
xpnotgomnownkav ya tnv avantuén g napoloas SUTAWHOTIKAG gpyaciag. ITto
napov kepahato adou yivel pa mepypadr yla TNV apXLTEKTOVLKI) TOU CUCTAKATOG
Kall To mw¢ aAAnAerudpouv oL Stadopeg TexvoAoyieg, Ba mMapoucLacTeL AVAAUTIKOTEPQ
0 TPOTOG TtoU Aettoupyel n epappoyn ota Stddopa Pépn mou TV anaptilouv.

H kevipwkl mAatdpoppa yia tnv €€UMNPEINON TWV ATNUATWY TWV XPNOTWV
amoteAeital and ta services, To onola €xouv ypadel og Java Kal EVOWUATWVOVTAL
otov Server tou Wildfly. Ta services autd ouvdeovtal PHEOW TOU €EVOTOLNUEVOU
epyaleiou tn¢ Java to Hibernate yia tnv oUvE0n TWV QVTIKELLEVWY TIOU TPEXOUV OTA
services Y€ TOUG QVTIOTOLYOUG TIIVOKEC TIOU UTIAPXOUV oTnv Baon debopévwv Tng
MySQL.

Ta kUpla services Ta omoia €EUMNPETOUV TIC AVAYKEG TNG edapUoynG avadEpovTal
TP OKATW:

1. Login

To ouykepKLUEVO service elval uméuBuvo yla TNV TLoTomoinon Tou Xpnotn
KATA tnVv £l0060 Tou oTNV edappoyn. MPaKTka Katd tnv dadikaoia e.codou
TOU Xprotn otnVv ebappoyn To CUYKEKPLUEVO service, avaAoya LE TO username
TIOU TANKTPOAOYNONKE, TPOYUOTOTOLEL Evav €AEYXO UTIAPKTOTNTAC TOU €V
AOyw username, evw TOUTOXpova €eAEyxeL TNV opBotnta tou password.
EvOeIKTIKO KOpUATL KWOLKA amd TO CUYKEKPLUEVO service mapatiBetal otnv
Ewova 10.
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J150NObject resp = new JS0NObject();
if(data.has("username") &% data.has("password") && (data.get("username").toString()!=null) ) {

string username =data.get("username”).tosString();

HiberCritiria HiberCritiria = new HiberCritirdia();

List <Users» users = UsersDao.findByUnigueFacebookID(username);

if (users.isEmpty()) {
resp.put(“response”, "no user found or multiple users with same credentials™);

else {
resp.put("userID”, users.get(@).getId());
resp.put(“password”, users.get(@).getPassword());
resp.put(“response”, “ok");
Ssystem.out.println(” response_id: "+ users.get(@).getId());
System.out.println(” response_password: " + users.get(®).getPassword());

utx. commit();

response.setCharacterEncoding("UTF-8");

response.addHeader( "Access-Control-Allow-Origin®™, "*");
response.addHeader("Access-Control-Allow-Origin™, "http://localhost:42e88");
response.addHeader( "Access-Control-Allow-Origin®™, "http://localhost:*");

response.addHeader( "Access-Control-Allow-Credentials™, “true™);
response.addHeader ( "Access-Control-Allow-Methods", "GET, POST, DELETE, PUT, OPTIONS, HEAD");
response.addHeader( "Access-Control-Allow-Headers”, "Content-Type, Accept, X-Requested-With");
response.getOutputsStream() .write(resp.toString().getBytes());

catch (Exception ex)

{
ex.printStackTrace();
h
EIKONA 10. KQAIKAZ rIA MIZTONOIHZH XPHITH
2. Route

To Route service eival uméuBuvo yla va emnotpédel ta dedopéva amo Tig
SLaBéopeg SLadpopég ano tnv Baon dedouévwy otn ceAida tou Xprnotn £1oL
woTa va amnelkoviotouv. To Route service €xel MoOAEG epapoyEg o Sladopeg
oeAldec tNg epapuoyng, Omwe otn Alota pe OAeg TG StaBatpeg dtadpopég,
oTNV amewkovion tng dtadpoung otov xaptn, alAd kat otnv Stadikaoia
gupeonc BEAtotng Stadpoung e€umtnpétnong onueiou. Mapakatw daivetol o
KwdLkag ou ekteAel To Route Service.
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String jsonStr = jb.toString();

JS0NObject data = mew JSONObject{jsonStr);
JS0NObject resp = new JSONObject();
JSONArray Datalrray = new JSONArray();

if(data.has("route™)) {

int route = Integer.parseInt(data.get("route").toString());
System.out.println("Route: " + route);

HiberCritiria HiberCritiria = new HiberCritiria();
List <RouteDto> routes = RouteDac.findbyRoutetracking(route);

if (routes.isEmpty()) {
resp.put(“response™, "no routes found for this Route_id"};

else {

for (int i = routes.size() - 1 ; 1 >=@ ; i--) {

J150NObject eachData = new JSONObject();

try {
eachData.put("trndate”,routes.get(i).getTrndate());
eachData.put(“storage”,routes.get(i).getStorage()};
eachData.put("truck”, routes.get(i).getTruck());
eachData.put("latitude”,routes.get(i).getlatitude());
eachData.put("longtitude”,routes.get(i).getlongtitude());
eachData.put("State”,routes.get(i).getState());
system.out.println("reute: " + routes.get(i).getlatitude());

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

¥
Datadrray.put(eachData);

}

resp.put(“data”,Datafrray);
resp.put("route”,routes. get (@) .getRoutetracking());

resp.put(“response”, "true”);

EIKONA 11. KQAIKAZ A EYPEZH AIAAPOMHZ

3. Storage

To Storage service lval oUTO TTOU APEXEL TNV ePapUoyr) OAEG TIC SLaBEaLEC
povadec ¢optiov mou Stakivolvral yla TNV €MAOYr TOu¢ O SUVNTIKO
Spopoloyio.
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HiberCritiria HiberCritiria = new HiberCritiria();
List <StorageDto> storages = StorageDao.findStorage();

// System.out.println(storages.get(@).getStorage());

for (int i = storages.size() - 1 ; i »=8 ; i--) {

JS0NObject eachData = new JSONObject();

try {
eachData.put(“storage”,storages.get(i).getStorage());
eachData.put(“"name"”, storages.get(i).getName());
eachData.put(“"weight",storages.get(i).getWeight());
eachData.put("volume",storages.get(i).getVolume());
System.out.println("storage: " + storages.get(i).getStorage() +"

weight: " + storages.get(i).getWeight() +" volume: + storages.get

} catch (JSONException &) {
e.printStackTrace();

DataArray.put(eachData);

H
resp.put(“data”,Datafdrray);

resp.put("response”, "true");

resp.put("type”, "Storages");

utx.commit();

response.setCharacterEncoding("UTF-8");

response.addHeader("Access-Control-Allow-Origin”, "*");

response.addHeader ("Access-Control-Allow-Credentials”™, "true");

response.addHeader ("Access-Control-Allow-Methods", "GET, POST, DELETE, PUT, OPTIONS, HEAD");
response.addHeader("Access-Control-Allow-Headers™, "Content-Type, Accept, X-Requested-With");
response.getOutputStream().write(resp.toString().getBytes());

catch (Exception ex)

ex.printstackTrace();

EIKONA 12. KQAIKASZ A AIAGEZIMEE MONAAE: DOPTIOY

4. Truck

To Truck service Omwg Kal TO route service TAPEXEL OTNV €dapUoyn TLG
avtiotolyeg Hovadeg petadopd¢ mou emAEXONkav amd Tov Xpnotn yla
6popoAoynon.
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List <TruckDto> trucks = TruckDao.jfindALLTrucks();

// System.out.println(trucks.get(@).getTruck());

for (int i = trucks.size() - 1 ; i >= @ ; i--) {

JS0NObject eachData = new JSONObject();

try {
eachData.put("truck”,trucks.get(i).getTruck());
eachData.put{"name”, trucks.get(i).getName());
eachData.put("varchar®l”,trucks.get(i).getVarcharel(});
eachData.put("varchar@2”,trucks.get(i).getVarchare2());
eachData.put{"Weight”,trucks.get(i).getWeight());
eachData.put({"Volume”,trucks.get(i).getVolume());
Jisystem.out.println("Product: " + trucks.get(i).getTruck());
System.out.println(” Truck_id: "+ trucks.get(i).getTruck());
System.out.printIn(” Truck Volume: " +  trucks.get(i).getVolume());
System.out.println(” Truck Weight: " + trucks.get(i).getWeight())

} catch (JSONException ) {
e.printStackTrace();
h

Datadrray.put(eachData);

¥
resp.put(“data”,Datafrray);

resp.put(“response”, "true™);
resp.put("type”,"Trucks");

utx. commit();

response.setCharacterEncoding("UTF-8");

response.addHeader ("Access-Control-Allow-Origin™, "*");
response.addHeader("Access-Control-Allow-Credentials™, "true");
response.addHeader("Access-Control-Allow-Methods™, "GET, POST, DELETE, PUT, OPTIONS, HEAD");
response.addHeader("Access-Control-Allow-Headers™, "Content-Type, Accept, X-Requested-With");
response. getOutputStream() . .write(resp.toString().getBytes());

catch (Exception ex)

1
¥

ex.printstackTrace();

EIKONA 13. KQAIKAS A AIAGEZIMEE MONAAE: METADOPASL

5. InsertRoute

To OUYKEKPLUEVO service XPNOLUOTIOLEITAL LA TNV Eloaywyr Twv SeSouEVWY
mou eTAEYXOnkav 6oov adopd TIC Povadeg petadopadg Kal doptiou Kal Tn
Snuwoupyla  tou  povadikou  aplBuol  Swadpoung epocov  €xel
npayuatomnolnBei n Stadikacio eAéyxou yla ta avtiotolya Ley€n Bapoug Kot
oyKou.

OuOoLOOTIKA OO TIPOYPAUUATIOTIKAG TTAEUPAC, N InsertRoute xpnotpomnolel ta
object tou Route mou mapouclacOAKAV TOPATIAVW XPENOLULOTIOLWVTOG TLG
OuVAPTAOELG TUTIOU set £ToL woTe va dnuloupynBouv oL KATAAANAEG eyypadEg
otnv Baon debopuévwy. EVOEIKTIKO KOUUATL TOU KWOLKA TTOU XpnoLUoToLeiTatl
QMOTUTIWVETOL oTnV Elkova 14,

51



java.sql.Date date = new java.sql.Bate(20818, 6.3);

int truck = Integer.parseInt(data.get("truck”).toString());

int routetracking = ((Integer) rows.get(@)} + 1 ;

double longtitude = Double.parseDouble(data.get("longtitude™).toString());
double latitude = Double.parseDouble(data.get("latitude™).toString());
JSONArray storages= (JSOMArray) data.get(“storages");

J50NObject innerObj = new JSONObject(storages.get(®).toString());

int InitStorage = Integer.parseInt(innerObj.get("storage”).tostring());

session.beginTransaction();
RouteDto route = new RouteDto();
route.setRoutetracking(routetracking);
route.setStorage(InitStorage);
route.setTruck(truck);
route.setTrndate(date);
route.setlatitude(latitude);
route.setlongtitude (longtitude);
route.setState("Current™);
session.save(route);
session.getTransaction().commit();

// take the elements of the jsan array

for(int i=8; i<storages.length(); i++){
session.beginTransaction();
JsonObject innerObject = new J50NObject(storages.get(i).toString());
TrackinglinesDto ins = new TrackinglinesDto();
ins.setRoutetracking(routetracking);
ins.setTruck(truck);
ins.setStorage(Integer.parseInt(innerObject.get("storage”).tostring()));
session.save(ins);
session.getTransaction().commit();

utx. commit();

response.setCharacterEncoding ("UTF-8");

response.addHeader("Access-Contrel-Allow-Origin™, "*");

response.addHeader ("Access-Control-Allow-Credentials”™, "true");
response.addHeader("Access-Control-Allow-Methods™, "GET, POST, DELETE, PUT, OPTIONS, HEAD");
response.addHeader(“Access-Controel-Allow-Headers™, "Content-Type, Accept, X-Requested-With"};
response.getOutputStream().write(resp.tostring().getBytes());

catch (Exception ex)

{
}

ex.printStackTrace();

EIKONA 14. KQAIKAS TIA EIZArQrH APOMOAOTrIOY :TH BAsH AEAOMENQN

T€Aog, otnv Ewova 15 ameikoviletal moAU evotoxa n cUVOECN Twv services PE TNV
Bdaon Sedopvwy.

52



Java Application

Persistence

Objects
Session Factory - Session level Cache
: ' '
(= Configuration Query
F I
First-level Cache
Hibernate
e —

EIKONA 15. AIATPAMMA ZYNAEZHZ SERVICES 3TH BAZH AEAOMENQN

Kat’ avtiotolyia pe Ta services mou UTIAPXOUV OTOV Server, mopakATw napouvotalovral
Ta avtiotowa services amd tnv MAeupd tou xpnotn, &nAadn oto framework tng
Angular:

1. Storage

Ytnv Elkéva 16 mpaypotomnoleital KArjon oto avtiotolyo path tou server, 6mou
egunnpeToLVTaL Ol KAROELG YLt TO avtiotolyo Storage Service Tou server mou
avaAlBnke mopandvw kot adopd TNV ATELKOVION TwV 6ESOUEVWY OXETIKA UE
TI¢ SlaBéoueg povadeg dpoptiou.
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EIKONA 16. STORAGE SERVICE THX ANGULAR

2. Truck

Ztnv Ewova 17 napatiBetal To service Tng Angular OXETIKA LLE TNV ATIELKOVLON
TwV SLaBEouwY Povadwy PeTadOopAG LUE TO AVILOTOLXO KOUUATL KWOLKA TNG

edappoyng.
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EIKONA 17. TRUCK SERVICE THZ ANGULAR

3. Route

Kata avtiotolyio pe to Route service mou MOPOUGLACTNKE OTA Service Tou
server, oTnV MAPAKATW ELKOVA TIAPOUCLALETAL TO route service ToU «TPEXEL»
ano tnv Angular, Intwvtag ano tov server ti¢ Stab£otpeg SLadpoUEG £TOL WOTE
VvVl TLC QTTELKOVIOEL OTOV XproTn.
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EIKONA 18. ROUTE SERVICE THZ ANGULAR

Emiong, n yevikotepn por 6eSopEVwy amo TIG EVEPYELEG EMAOYNC TWV XPNOTWV TIPOG
TV €EUMNPETNON OO TA Services AMoTUTIWVETAL otnv Elkdva 19.

= Server(s)
Web Browser Web server
request URL
------------------------------ ’
QAOXQ ([ ....handle request »
HTML page WAL, SO
[@escisiiiaceediciacienaiividid
t
........... request 1,
no new data
¥ R AR
........... n ?.q.‘.’?.?.'»..........,
L no new data
[@esonneninenasssnirnsnnsssnd
7|

EIKONA 19. POH AEAOMENQN ANO TON BROWSER XTON SERVER
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TéAog, otnv Ewkdva 20 amotunwvetatl oAdkAnpn n pon dedopévwy (side tou side)
0AOKANpou Tou epyaieiou TG epapUoynic.

WildFhy <=

EIKONA 20. POH AEAOMENQN SIDE TO SIDE

3.2 Anpovpyia MovadikoU KAewdov Tracking

Onwg €xet ndn avadepbel otnv mopovoa OSUTAWUATIKY, TIPOCOUOLWVETAL N
Stadkaoia emhoync povadwy petadopwv (kouteg-containers) kot adou eNAEYXEL TO
avtiotolyo Slabéopo péco petadopag (mx. doptnyo) E&ekwael n Swadikacia
mapadoong TG AmooToANG.

O xpnotng adou mepAoel OAEG TIC SLaSIKOOIEC EAEYXOU OXETIKA LE TNV CUYKPLOTN TOU
doptiov kal Twv povadwv petadopdg, 6cov adopd ta avtiotolya BAapol Kot Toug
OYKOUG, UTTOPEL va MPOXWPNOEL OTNV KATOXWPNAON Kal TNV €vapén amootoAng tou
doptiouv mpog tov ToMo napadoonc.

MOAL kataxwpnBel n mapandavw dtadkacia otnv Bdaon dedopévwy mapayeTal Evag
aU&wv povadikog aplBuog mapakololBnong tng Sltadpoung tov omoio Umopel o
XPAOTNG va Tov €lodyel otnv avtiotolyn oeAidba ¢ edapuoyng Kal va
TtapoakoAouBnoel 6An TNV SLadpopr) TTou EXEL TTPAYUATOTOLNOEL N povada HeTadopag.

H dtadpoun autn €xel umtoAoyLotel amo ta MOAAATTAG Se60UEVA YEW-CUVTIETAYUEVWV
TO omola amooTEAAEL 0 YewaloBntripag, o omoiog eival eykateotnuévog otnv povada
HETAPOPAC TIPOC TO TEAIKO MPOOPLopO. Ta dedopéva autd amootéAAovTal amo TV
€vapén Asttoupylag Tou HECOU UETOPOPAC OVA OPLOUEVO XPOVIKO SLAOTAMO, EVW
KATA TNV epdavion peyaAwv opl{oviiwy dtadpopuwv (m.x. eubeieg oe eBvikouc 0doug),
otav TPOKELTAL yla Xepoaleg petadopég, mpoPAEnetal BeAtiotonoinon Katd tnv
omola n anoctoAn Ba mpayupatomnoleital 6Tav 0 TPOXOG TOU OXNUATOG MOPOUCLACEL
kAlon peyoAUtepn twv 10 potpwv.
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3.3 NMNapakoAoUOnon Alabpopig

Itnv nmapaypado autn yivetal aviiAnmto nwe To EpyaAreio avantuéng tng mapoloos
epyaciag eival avetaptnto amnod g povadeg petadopdg kat yla to Adyo autod eival
OKOTILN N XPrioN TOU 0pou povada i HEGo PeTadopac. OL LOVASLKESG ATOLTOELG TTOU
UTIAPXOUV YLAL TNV ATOCTOAN TwV §£80UEVWV KaL TN XPron Tou Yew-alobntripa eival n
TIaPOoxXN TAONG Kal N cUVEean o€ KATOLO SIKTUO eMmikowvwviag, eite péow dedopévwv
tnAedwviag (GSM), eite péow debopévwy Internet (Wifi, G, 2G, 3G 1} 4G). AlaLTAOELS,
Opwg, ou otnv mAswoyndia toug kaAumTovVTAlL Amd TNV Ccuyxpovn Blounxovia
petadopwyv, aAAd KoL TNG TPEXOUCAC TEXVOAOYLOC OTLG ETILKOLVWVIEG.

Yo auto To mplopa Ymopel va yivel xprion omolodnmote péoou PeTadopag amod Tig
TIAPAKATW KATNYOopLES :

V' Xepoaieg petadopég XpnoLUOTOLWVTOC 08IKA péoa petadopdg (oxfipata)

v Oalaoteg petadopég KAvovtag xprion MAWTWY HEowV peTadopag (mhoia)

v' AepopetadopéC  XPNOWOTIOLWVTOE  EVAEPLEC  HOVASEG  HeTadopdC
(aepomAdva)

Eniong, n anekovion t¢ ekaotote SLadpoung oTov XApTn, €lval avetdaptntn amno 1o
HEoO peTadopaAc, adou mapEXeTaL n xpron e8Adikwy Kot OaAdooLwY TIEPLOXWV.

ITNV MAPAKATW KOV dalveTal Eva mapddelypa xpriong amno tnv epappoyr) OxXeTKA
HE TNV mapakoAolBNnon pag Stadpoung.

Route Tracking: |3

R
MeTtapoéppuon \‘ o)
4 MeA
Mapouiaot
BN HpaKAEL0 u Teviéhn

MNetpovnoAn Nea lwvia Ntaou

Awi a Neéa
" oadEAgEa Bpikiooia
0 Wtov ' Kahhirexvoonohn K1
NTpogL

a IAATOoL W
Neplotépt Fahatot wyxix

Xaisapt
: A\vu)\ew . '\Z‘ P
78 ]

Lo KopuSahhog

Nikawa

PévIn
Kepartoivt

ADPANETOWVA

MNewpaiag Néa Zpopvn Buop xavich oy

EIKONA 21. NTAPAKOAOYOHZH AIAAPOMHZ :TO XAPTH

58



3.4 Napovuoiaon EpyaAeiov Ent Tng Epodlaotikng AAuoidag

TNV mopoUoa UTIOEVOTNTA QTIOTUTIWVETAL N AELTOUPYLKOTNTA TOU €pyoAeiou TNG
epapuoyng, KoBwe HEXPL TWPOA TIOPOUCLACTNKE TO MEPOC TNG €pyaciag Omou
avadépetal apyws n anAn dtadikacio petadopds GopTiwv- EUMOPEVUATWY OO
onueio og onuélo.

Itnv oUxpovn €moxn TNG OAoéva auavouevnG avIAywVLOTIKOTNTOG TWwV
ETUXEPNOEWY, KOUPLKO onuelo Sladopdg amoteAoUv ol SoUEC avamtuéng Kal ta
EPYOAELD TTOU XPNOLUOTOLOUV OTNV KABNUEPWVOTNTA TOuC. AUuTO TOU UTopel va
npoodEpeL To eV AOYw epyaAelo O pLa CUYXPOVH ETIXEIPNON HETOPOPWY, EKTOG TOU
va TapokoAouBel kaBe otTlyur) Tov otoAo HeTadOpAC TOU, €ival va UTopel va
TIPOOEPEL TIG UTNPECLEG TNG O eTUMAEOV MEAATEC — onueia e€unnpétnong - YUe Tov
nén unapyov e€onAlopd aflomolwvrag tov BEATIOTA.

Itnv npaén 6nAadn autd Tou TOPEXETAL OTOV TEAIKO XpHoTn €ival va Unopel va
e€UTINPETNOEL £va eMUTPOO0BETO onueio e€umnpPETNONG, TTOU HEXPL OTLYUNG SEV UTIPXE
OTO TAQVO TWV AMOOTOAWvV, amo T N&n UmApXouoe evepyéC SLASPOUEG TOU
Bpiokovtal oe Stadikacia amootoAng. MNa mapadelypa Oa pnopovoes plo eTalpeia
TaxUUeTOPOpWY O€ pLa TIOAN N Lla LEYAAN eTalpeia logistics oL omoleg anmootéANouv
Sépata - poptio 08 CUYKEKPLUEVOUC TIPOOPLOUOUG, VO EEUTINPETIIOOUV KATIOLO TTIEAATN
amno Ta oxnuata - poptnya Ta onoia eivat nén ko 086V 0e AMOCTOAEG.

310 onUelo auTo £xeL evdladEpov va YIVEL pLa ULKPr Ttapoucioon ylo To Twe 0An n
edapuoyn ouoLaoTikA cuvepydleTal yla va mapaxBel auto To anotéAeopua. Apxika,
XPNOLLOTIOLELTOL O QLOONTPOG YEW-EVTOTILOUOU, O OTOL0¢ amooTEAAEL Tal SeSopéva
B£0nG¢ TwV PeETAPOPLKWV HECWYV, Ta omola arnodnkevovtal otnv Baon dedouévwv Kot
£€TOL 0 XPNOTNG UTOPEl va €€pel avad TAcA OTLyUR Tou Bplokétal To KABe péco
petadopadc. Otav umapEel N avaykn yla tnv eEUnnPETNON KATOLOU TIEAATN, O XPrOTNG
otnv avtiotolxn oeAida tng edpapuoyng, elodyel tnv SlevBuvon tou onueiou
efuTNPETNONG Kal TOTE N €dappoyn KAvVovtag TG aviiotowxeg KANoelg oto APl tou
Google Maps pmopei va anodavOel yia to mota dtadpour pmopet va e€unnpetioel
QUTO TOV EMUITAEOV TIPOOPLOUO — TIEAATN.

AuTO mou €xeL evéladépov eival otL ta dedopéva mou emntotpédovtal amno 1o APl Tng
Google oxetika pe tnv BEAtiotn Sdtadpoun eumepléxouv dedopéva KUKAODOPLAKAG
ouudopnong, kKaBwg emiong UMOPEL va yivouv Kal Xprion Twv EMUTAEOV YVWOTWY
KpLtnpiwv amnod Toug XapTeg, Onwg n amoduyn dlodiwv, mopOuiwv kot eBvikwv odwv.

TéAog, ta Sedopéva ta omola emoTpEPouv otnv edpapuoyr amod TG KANCELS TIOU
npaypatomnolovvtal oto APl tng Google eumepléxouv otolxelo amootaong Kal
EKTILWHEVOU Xpovou adléng, mpayua to omoio divel tnv duvatotnta dnuloupyiag
ETMAEOV KOTNYOPLWV OXETIKA e TNV e€umnpétnon oec BEAtioteg SLadpouég, ooV
adopd TNV anodotaon, aANA Kal os avtiotolxeC SLadPOUEG CUOXETI{OUEVEG UE TOV
XpOvo adiéng.
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3.5 Eupeon BéAtiotng Atadpoung E§unnpétnong Inueiov - Aldéotaocn

TNV PONYOUHEVN TopAypad0o TOPOUCLACTNKE N AELTOUPYLKOTNTA TOU €pyaAEiouv,
evw avadepbnke kat n Stadopomoinon, n omoia Umopet va mPokU P EL OXETIKA LE TNV
efunnpétnon evog onuelou 6oov adopd TIG TAPAUETPOUG TOU XPOVOU KAl TNG
anootaong.

H dladopomnoinon autr unopet va Bpel KATAAANAN ebappoyr AVAAOYQ LE TIG OVAYKEG
TIG EKACTOTE ETUXELPNONG TIOU UMOPEL va TNV eKUETAAAEUTEL Mo mapadelypa, pLa
eTalpEl0 TAXUMETADOPWY OE ULA OOTLKNA TEPLOXN PaocilleTal otV APeECOTNTA TNG
g€unnpétnong kat yU auto o Baolkdg mapdyovtag eEUTNPETNONG TWV TIEAATWY TNG
elval o xpovog kal OxL oL XIALOUETPLIKEC QTMOOTACELS, O avtiBeon UE P PHEYAAn
etalpeia Logistics n omola Spaotnplonoleital oe SleBvEg eminedo Kal 0 maApAyovTag
™G andotaong £ival eVOEXOUEVWE ONUAVTIIKOTEPOG OO TOV TTAPAYOVTA TOU XPOVOU.

TNV OUYKEKPLUEVN €VOTNTA QVAAUETAL O TOPAYWV OmOoTOOon KATA TOV Oomoilo
ouyKpilvovtal Ta XIALOUETPLKA SeSopéva, Ta omoia emotpédouv otnv epapuoyn, £€ToL
wote va eEunnpetnBel To onueio evéladépovrog.

Eivat afloonueiwto va avagepBel 6TL N aAyoplOpKr) TTOAUTIAOKOTNTA OO TNV XPrion
Tou Google Maps petagu evog onueiou S (onuelo e€unnpétnoncg) kot evog cuvolou G
HE N KOUPBOUC (N TPAKTIKA €ilval Ol CUYKPLOWWEG SLASPOUES), XPNOLLOTIOLWVTAC
KaTtAANAeg Sopég Sedopévwy Omwe yla mapadelypa Binary heap, punopel va ¢ptaocel
TO Oplo Tou O(mlogn) kablotwvtag TNV ePpapuoyr) MOTEAECHATIKI KOL «ypryopn»
OKOUQ KoL €AV TIPETEL VA CUYKPLOOUV XIALASEG 1 KOl EKOTOMUUPLA SLOPOPETLKES
Sladpopéc. Eva mapadelypa xprong paivetal otn mapokatw £KOvVA.

Routing Storage ruckState Online Map Vie ReRouting imeReRouting Statistics

Interesting Destination
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EIKONA 22. ENANAAPOMOAOTHZH AIAAPOMHZ BAZElI AMO3TAZHZ
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3.6 Eupeon BéAtiotng Atadpoung E§unnpétnong Inpueiov - Xpovog

Y& OUVEXELX TNC TIPONYOUUEVNG Ttapaypddou, 6w ylvetal HEAETN TOU mopdayovta
XPOvou. O CUYKEKPLUEVOC TTAPAYOVTAC Elval Kal aUTOG TIOAU GNUAVTLKOG KOl yLa TO
A6yo auto, umnpée n Sladopomoinon yla Toug Xpnoteg ekeivoug mou PBaocilovral
TIEPLOOOTEPO OTNV HOVASA TOU XPOVOU yLa TNV EEUTNPETNON.

I avtiotolyia pe ta mponyoupeva, ta Sedopeva ta onola enotpédovrtal anod to API
TWV XOPTWV Taglvopouvtal BACEL TOU EKTILWHUEVOU XpOVoU AdLENG OTOV TPOOPLOUO
EVW €xouv ouvoroloylotel kalL Oedopéva amo evdexOupevn KUKAODOPLOKN
ouudopnon. Ztnv mpda€n &nAadn umopel va emhexbel pla Stadpoun, n omoia
EUTELPIKA KOL TIPAYHUOTIKA va XPELAlETOL TIEPLOCOTEPO XPOVOo, aAAa BAoCEL Twv
Sebopévwy amod TIg TpExouoes ouvOnkeg KukAodopiag va eEunnpetel KaAutepa TO
onueio evladépovroc.

IXETIKA HE TNV aAyoplBuLky TIOAUTIAOKOTNTA TAPEXETAL N Ol TN peyEBoug mou
avadépbnke kol otnv mponyoUUevn mapaypado, Kablotwvrag tnv edpoapypoyn
€UEAIKTN avefaptnta amo ta dedopéva mou MPEMEL va ouykplBouv. To avtiotolyo
napadelypa epaivetal oTnV MAPAKATW EKOVA.

Interesting Destination

gavbpag 23

Q nNhareia suvrayparos @ TEINTON Zwypagou

EIKONA 23. ENANAAPOMOAOTHZH AIAAPOMHZ BAZEI XPONOY

3.7 AloOntipag ZUAAOYNG ZUVTETAYUEVWV

Y€ autrn TV mapdypado Ba yivel Lo mopoucioon OXETIKA e TOV alodntripa cUAAOYNG
6ebopévwy. O ouyKekpLUEVOG awoBntipag esykadiotatal mavw oto HEco, E€lte
TIPOKELTAL yla Xepoaia, eite yio BaAddaoia péoa petadopdac. Ta dsSopéva mou
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amooTtéAAEL 0 alwoOnTApag adopolV TG EKACTOTE OUVIETOYUEVEG OTL OTOLEG
BplokeTal To HECO TN OTLYUA TNG ATTOCTOANG.

H ouykekpluévn ouokeun - alobntipa¢ amoteAel avamOoTAOTO KOUUATL TNG
SUMAWMATIKAG pyaciog Kal Kat' emMéKTacn Tou EpyaAEloV TToU avamtuoostal, adou
OUCLOOTIKA TTAPEXEL TIG TANPODOPLEG OXETIKA E TNV TTApaKoAoUBOnon tn¢ Sladpoung,
OAAQ CUPUETEXEL KaL oTnVv Sladikaoia eUpeong TNG BEATIOTNG SLadpoung 6oov adopd
TO KOMMATL TG €€umnpétnong tou onueiou evdladépovtog. O awodBntipag adpou
OUM\EEEL Tl Sebopéva pmopel péow Slktuou KwNTAG thAsdwviag (GSM, G-4G) va
anooteiel Ta Sedopéva autd kat'euBeiav otnv Baon dedopévwy g edappoyng
Astoupywvtag oav outovoun povada. EmutAéov, avaloyws Twv ouvOnkwv
EYKATAOTOONG TOU, UTopel va umootnpixBel Asttoupyia amoAUTNG OUTOVOLOG
KAvovtag xprion Mnatoplwv ¢optiong kat ¢wtofoAtaikwy cuotnudtwy. Autd Sivel
Vv emdoyn otnv £dapuoyr va YIVEL TIEPLOCOTEPO QUTOVOWUN, EVW TAUTOXpPOVO
TaoUV Va. UTIAPXOUV EVOOLOOHUOL OXETIKA UE TNV aKpiBELa KaLl TNV AELTOUPYLIKOTNTA
Tou alebntnpa.

H Aettoupylo Tou auoBntripa OXETIKA HE TA XPOVIKA SLACTAUOTA QOCTOANG
Sebopévwy Elval OXETIKN ME TNV EKACTOTE ETMIXELPNON - case TOU WEAETATAL, EVW
UTOPEL v UTIAPEOUV KOl TIEPUITTWOELG OTLG OToleg Ba TPEMEL va xpnotponolnolv
ETWTAEOV £EWTEPLKEG BoNONTIKEG CUOKEUEG oL omoieg Ba amodaivovtal yla tov xpovo
OTTOOTOANC TWV SE60UEVWV.

Mo mapadelypa, Yo EMXelpnon n omola SpacTnPLOTOLELTAL OE VOl LEYAAO OLOTLKO
KEVTPO B TPETEL VA XPNOLUOTIOLEL OXETIKA UIKPA SLAOTAMOTO OTNV OMOCTOAN TWV
Sebopévwy yla va €XeL LEYOAUTEPN OKPIBELR, EVW OE PLa ETILXELPNON TTOU LETOPEPEL
gunopevpota o SlebBveg eminedo pEow 0dkoU SIKTUOU, TA SLOOTAUATA ATOCTOANG
Twv §edopévwv UmopouV va €Xouv opKeTh Stadopd petafl toug. OUTWES 1 AGAAWG N
Aettoupyia mou kaBopilel To Xpovikd Slaotnua tnG amooToAng Twv dedouévwy eival
TIANPWC TTOPAUETPOTIONOLUN Kal TadIleTal otV SLAKPLTIKY EUXEPELA TNG EKAOTOTE
edappoync.

O XpOVOog amoOKpLONG TOU CUCTHUATOC AmooToAnG Twv dedopévwy, amo tov acontrpa
HEXPL KAl TNV Kataxwpnon toug otnv PBdaon dedouévwy, eival tng TdENG tTwv ms
npdayua mou bivel tn Sduvatdtnta ¢ online mAnpodopnong OXETIKA HE TNV
napoakoAouBbnon tng Stadpounc.

YrdpyoUv mdpa MOAAQ 16N aloOntrpwv Mou Wopouv va xpnotdomnotnouv yla tnv
artootoAn twv dedopévwy otnv ayopd. Eniong, umopouv va avamntuxBouv katl custom
epapuoyEC alobnTripa XpNOoLLOTIOLWVTAC OAOKANPWHEVA KUKAWLATA TIOU EVTAOCOUV
OTLG SLadLKAOLEC TOUG OAEG TIG MapATTAVW AELTOUPYLEC TTOU avadEpOnkav.

MapakATw MoPoucLAloVTaL LEPLKEG CUOKEUVEC TTOU ITOPOUV va Xpnaotpomnotnfouv yla
N XpHon Tou awolntipa. ITOu¢ TOPAKATW YEW-0LOONTAPEG, OL omoiol &ival
Sl0BEolpeg otnv ayopd Kal armoteAouv LOAVIKEG AUCELS yla TNV Snuoupyia Kot
OTTOOTOAI} CUVTETAYHEVWY, TIAPOUCLAIOVTAL TA XAPOKTNPLOTLKA TOUG.
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EIKONA 24. TEQ-AIz0HTHPAz NO1

EIKONA 25. FEQ-AIZOHTHPAZ NO2

V" AKpLBAC EVTOTUOUOG TG BE0NE TOU OXHUATOG

v Mopoxr TAnpodopLwV O TPAYUATIKO XPOVO

v TMponyuévn texvoloyia evromniopol péow GPS &
GSM

v Mwkpo kot ehadppl pe upmatapio  HOKPEC
SLapKeLag

v" EUKOAn doption péow Bupag USB (dpoptilel otov
UTTOAOYLOTH, OTO OTITL, OTO QUTOKIVNTO Kal UEOW
dopntic unatapiog - Power Bank)

v Me vPnAng evawoOnoiag 6éktn GPS yla dueco
EVIOTILOMO OTAV N OUOKEUN PploKeTOL O QVOLYTO
XWPO KOl EVIOTIOUO B€0N¢ LECW TOU TIANGCLECTEPOU
otaBuou Baoncg (kepaiag) Kvntng tnAedwviag otav
To GPS b¢v eival dtabéouo

V' Avuvatotnta va anobnkevosl péxpt kot 47.000
OUVTETOYHMEVEG KoL MOALG TpaypatomolnBel n
EMAvVaoUVEEON TNG CUCKEUNG 0TO SIKTUO TNG KLVNTNG
tnAedwviag va oteidel Ta anodnkevpéva dedopéva
uéow GPRS

v' Enavadoptildpevn pratapio Kot e181kd eAeykTh
yia tn OSloxeiplon evépyelag. Emiong, umapyet
emloyn yla xpnon e€wteptkng epedplkng pmatapiog
WOTE va UTopel va Aettoupynoel €wg Kal 48 wpeg

v\ SUVEXAG  EVNUEPWON Yl TNV 08nyIKA
cuuneplpopd KoL XELPLOUOU

TNV nopakatw noapdypado nmapouaotdaletal pia custom Alon yla TNV avantuén tou
YEW-aLoOntpa e xprion tn¢ mAatdopuag Rasberry Pi. H cuykekplpévn mAatdopua
mapExel to Baolkd module tou enefepyaoty Baolopévog oe ARM texvoloyia, evw
Toutoxpova TapExovtal OAa ta efwteplkd module omwcg otnv mepimtwon NG

epappoyng tou GSM kot GPS.

OL anattnoelg t0oo og oAokAnpwpéva KukAwpata (Hardware) aAAQ Kal o€ AOYLOULKO
(Software) mapouocialovral mMopaAKATW:
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Anoutnoslg Hardware:

v' ONokAnpwpévo Raspberry Pi, kGpTto HVAUNG VL0 EYKOTAOTAON AELTOUPYLKOU
CUOTNHATOG

3G / 4G USB dongle mou urnootnpiletl BUopa yia cuvdeon os Raspberry Pi
Kapta sim yia ouvdeon oe deSopéva KvATnG

Mpoatpetika wifi USB dongle yia cuvdeon péow Wifi

5V / 1A napoxn Loxvog

AN N NN

Anautioelg Software:

v/ Raspbian 1 omowo8Amote AMO UTOOTNPWOUEVO AELTOUPYLKO OUOTHHA
EYKATEOTNUEVO oTo Raspberry Pi

V' 181WwTKO KAELSL APl yewypadikic sykatdotaong Google Maps

v 18WTIKO KAELSL yLa T peTtadoptwon ouvtetaypévwy oto data.sparkfun.com f
o€ omoLodnTote AAAO NAEKTPOVIKO AmoBOnKEUTIKO XWPO

Me TIC MOPAMAVW QATIALTAOELG OE UALKA KOl AOYLOUIKO, Umopel va umootnpxBel n
avamntuén kat n Aettoupyia custom aloOntrpa yLa TNV armooToAr TWV CUVTETAYUEVWY
otnv edappoyn. Noapakdtw okoAouBoUv PBaclkég odnyleg yla TNV avamtuén tou
awdntnpa.

4 MAAPNGS KEAUYPN TWV VAYKWV YL
TNV amooToAr Twv SeSopévwy

v XapnAo k6otog dnuioupylog

v XopnAn katavaAlwon Loxvog
GRSt 4 Avvotdtnta  autovopiag  pe
Xprion e§wtepikig mnyng evépyetag (O/B
cuoTnua xapnAng toxvog)

EIKONA 26. ZYNAE:H GPS MODULE ME RASPBERRY PI

v Tpla enineSa avamtuéng PBaotkAc
mAatdopuag, module GPS kat sim
KAPTOC yla mv OTTOCTOAN
bebopévwv

EIKONA 27. ZYNAEZH GSM MODULE ME RASPBERRY PI
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KEDAAAIO 4 - ANAAYZH & YAONOIHZH

4.1 Anawtioeig NAatdpoppag Ataxeipnong

Ano tnv mapouaciaon OAwV TWV UTIOCUOTNHATWY, £ite o€ eninedo AoyLlouikoU, eite o€
eMined0 OUOKEUWV TIOU TIAPOUCLACTNKE OTO TPONYoUHEvVA KedAAala, yilvetal
QVTIANTITO TO €UPOG TWV OVTIOTOL{WV CUCTNUATWY TIOU OTMALTELTOL VO CUVEPYOOTOUV
€T0L WOTE va avantuxBei to epyaleio mou mapoucLaleTal oTnV mopoUod SUTAWUATIKA
epyaoia.

ITNV Meplmtwon tnNg Keviplkng mAatdoppag Siaxeipiong, kataPAnOnke peydain
TIPOOTIABELN £TOL WOTE VA TIAPAUEVEL AELTOUPYLKI KOL EUXPNOTN aTtd Toug SUVNTLKOUG
XPNOTEG TTou Ba TNV XpNnoLomnoLjoouy, ap 6Ao Tou PeyaAou TANBoUG TwV KANCEWV
TIOU TIPETIEL VO EKTEAEL, £(TE O£ e0WTEPLKA service TG JAVA, eite oe ewtepika API,
Omwg tou Google Maps.

XPNOLWOTOLWVTAG TEXVIKOUG Opoug, n mAatdopua Slaxeiplong amoteAeital &€
olokAnpou amnd to User Interface, to omolo €xeL avamrtuxBet oe Angular 5 kat
Slaxelpiletal OAeC eKELVEG TIG EVEPYELEC TIC OTOLEG INTA O XPHOTNG MPOC EEUTNPETNON
HEoa armod Ta avILoToLXa Services.

H emloynn tou ouykekplpuévou framework (Angular) mpaypatomou}fnke SotL
amoteAel éva eviaio cvotnua - mMAatdpoppa Slaxeiplong ywa TG ATIALTHOELS TOU
xpnotn. Eniong, mapéxovtat otnv build-in BIBAL0ONRKN Tou, MAsLGda Stadikaclwy yla
ETUKOWVWVIO UE EEWTEPIKA CUOTAMA KAVOVTOG TO €UXPNOTO Yl TNV EMKOLVWVIA
HETAEL TTOANQTIAWY CUCTHUOTWV.

4.2 Kpupla Emitdoyng Ymoouotnpatwv

Me ta (6la KpLTipLa, OMwG TNV EVUXPNOTELN TTPOC ETEPOYEVI cUOTHHATA, AAAQ KAl TV
eviaia mAatdopua Slaxelplong, eMAEYXNKE KL O KEVIPLKOG server €EUTINPETNONG
Wildfly xpnolpomolwwvtag avtikelpevootadeic KAACELG o€ yAwaooa Java, OxL Lovo yla
™V €€umnpétnon Twv atAUATwY, aAAd Kal ylo TNV anpooKomtn, adLAKOoTTN
Aettoupyia kat petadopd dedopévwy amo Kal tpog tnv Baon dedopévwv. OuoLaoTIKA
OAa Tta ovtikeipeva (objects) kat oL tUmoL Sebopévwv NG edAPUOYAG
«peTadppalovialy O0ToUG avtioToLoug Mivakeg Kat Tumoug Sedopévwy tng MySQL. To
epyaleio To onoio ivat urméuBuvo yla autrv thv epyacia ivat to Hibernate.

Y& OAEC TIC IEPUTTWOELG ALUTO TIOU €XEL onpoaoia va avadepBel eival 6tLn edappoyn
TNpel S0UEG SESOUEVWVY KOL XPNOLUOTIOLEL LE TETOLO TPOTIO TLG KANOELG OTA LETAEL TNG
UTTOCUOTAOTA, £TOL WOTE N oUVOALKN “side to side” aAyoplOuikn MoAuAoKOTNTA Vo
apapEVeL o enineda e€umnpEtnong ekavrovtadwy xAladwv request.
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4.3 Ievapla XpRong

Y& mapovoa unmoevotnTa Ba yivel pla mapouaiacn oAOKANpNG ¢ epapuoyng Héoa
amo €lKOVEG - printscreens.

Ztnv Ewkdéva 28 ametkoviletal n 006vn yla TNV TAUTOMOLNGON TOU XPHOTH CXETIKA LE TNV
Tuotomnoinon Kot TNV eilcodo Tou otnv edpapuoyn.

<« C | ® localhost:4200 Qv i@

Manage -

Routing Storage TruckState Online Map View ReRouting TimeReRouting Statistics

Login
Username

Dimitris.

Password

EIKONA 28.EIz0A03 ZTHN E®APMOTH

Ta SIKALWHUATA TWV XPNOTWV Kataxwpouvtal otn Baon 6edouévwy E TO OVOUOOTIKA
TOUC oTolxela, Ta emBupnTd otoleia elocodou, username kat password, kaBwg kat
otolxela emwkowwviag. Evéelktikd, Oebopéva amod tnv  Paocn Sedopévwy
napouotalovrtal otnv Ewkova 29.

Result Grid _—j ¥ Fil‘terRm‘.‘s:|:| Edit: |1‘:| & | Export/Import: @ Wrap Cell Content: T2

user_id username  password name email address telephone
1 Mikos asdzxcl2 Mick nikos@amail. com athens 6935236547
2 Dimitris awerty!2 Dimitris  dxenakis@outlook.com  Zoarafou 6949005666

EIKONA 29. AEAOMENA XPH:ITQN

Mo OnNUAVTIK UTOoNUELWOoN Tou amatteital va ovadepbel elvalt o TpoOmog
amoBnkevong twv Kwdlkwv otn Paon 6edopévwyv. ItV mapovuoa SUTAWUOTLKA
epyacia, eviog akadnuaikolu mAaloiou, Sev kpumrtoypadouvtal TETOLOU TUTIOU
6ebopéva, onweg Ba Empeme va ocupPaivel o pla epoapuoyn n omola TMEPLEXEL
TIPAYUATIKA Kal evaioOnta npoowrnikd dedouéva.

AvTtloTolxwg, ultapyouyv services, Tooo oto Ul tng Angular, 600 koL oTo server, Ta omola
KaTA TNV €lc0b0 Tou Xpriotn otnv ebappoyn eAEyxouv Ta SeSopuéva eLoaywyng LE Ta
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avtiotolya dedopéva mou eival kataxwpnuéva otn Baon Sedopévwy Kal ETUTPEMOUV
i 6xL TNV elcodo tou.

Ztnv Ewkéva 30 anetkoviletal tumiko nmoapadetypa tng HTML ogAibag yia tnv eicodo
TWV XpNotwv otnv epapuoyn.

EIKONA 30.KQAIKAZ-ANGULAR A THN MizTONOIHzZH XPHITH

4.3.2 Emhoy Movadwv Qoptiwv & Movadwv Metadopdg

H mapouoa umoevotnTa avapEPETAL OTO KOMUATL TNG SUTAWUATIKNAC OXETIKA UE TNV
npooopoiwaon g SpopoAdynong povadwv ¢optiwv pe TNV aviiotoln povada
HeTAPOPAC TPOC TO TEALKO TTPOOPLOUO TOUG.

Ztnv Elkéva 31 amotunwveTal 0 TPOMOC LE TOV OTIOL0 UIMOPEL 0 XPrioTNG va ETUAEEEL TOL
SlaBéopa doptia pe v avtiotoyn povada petadopdg.
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Gt Trucks.

Truck 1D Truck Name Volume. Weight Property
Results:

EIKONA 31. EninorH MoNAAQN DOPTIOY KAI META®OPAS

Itnv mapouaoa GpAacn oL ETAOYEG TTOU €XEL KAVEL O XPHOTNG TIEPVOUV OO CUYKEKPLUEVO
€AEYXO OXETIKA pE TNV 0pBOTNTA TWV dedopévwy. MO CUYKEKPLUEVA, O EAEYXOG TIOU
T(PAYLOTOTIOLELTAL ELVAL VO ATIOTPATIEL OTOV Xprotn va enAé€el poptia ota omoia o
OUVOALKOG OYKOG Kal BAapo¢ toug umepPaivouv To GUVOALKO OYKOo Kol BApog tng
povadag petadopdg.

Onwg ¢aivetal otnV MAPATAVW £LKOVA, EHOCOV TANPOUVTOL AUTEG OL TTPOUTIOBECELS
kal ertthexBel to button check, epdavilovral ta cuVoOAKA peyEBN dykou kot Bapoug,
TO00 TOU HeTAdPOPLKOU PHECOU, OCO0 Kol TwV GOoPTLWY TTIOU EXOUV ETUAEYXEL.

ITNV MEPUMTWON MOV 0 XPNotng £xel eTAEEel Sedopéva, Ta omola gv MANpoUV Tov
€Aeyxo - opBotnTa bedopévwy, dev epdaviletal kapia mAnpodopia kat dev pumopei va
TiPoXwpPNoeL €Tt TNG Sladikaoiag.

Méow autng tng Sdwadikaoiag kat adol o xprotng emé€el to button proceed
Snuoupyeital o povadikog aplBuog dpopoAoynong tracking mou avadépbnke oto
TiponyouHeVO KepaAAalo.

Ztnv Ewkéva 33 eniouvantetal Kwdkag oTov omoio mpayuatonoLeitatl KAon mpog tov
Server yla va eriotpadouv ot povadeg petadopdg kot poptiwv, evw otnv Ewkova 32
anelkovifovtal ta dedopeva twv povadwv doptiwv kal petadopdg, Onwe sival
amoBnkevpéva otn Baon SedopEvwy.
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slorage  name

Carten 1
Carton2
Carton)3
Carton(4
Cartonlis

Carbenl 7
Cartonld
Carton(d
b F] Carbon 10
11 Carton1l
12 Carbon 12
13 Carton 13
14 Carton 14

15 Carton 15
= [ |

WO O AR kL R e

weeaght

5,000
4.500
5.700
5,400
4, 00
1900
4,700
7500
5700
9,500
0. 460
0841
0,660
.35

0, 500
=255 ]

1,400
2.600
4,800
4,300
1100

1,300
1430
1500
1,500
1100
1.800
1.500
1.200

1. 200
L)

truck

Em.‘-mm.—-

name

Truckd1
Truck02
Truck03
Truck04

Truck05
oL ]

varcharD1

varchar02

weight
25.000
9.000
8.000
4,000

3.000
HULL |

EIKONA 32. KATAXQPHMENA AEAOMENA MONAAQN META®OPAZ KAl DOPTION

volume

12.000
8.000
3.000
2.000

1.500
HULL |

EIKONA 33. KAHZH $TON SERVER lNA TH AHWH MONAAQN ®DOPTION KAl META®OPQN

TéAog, otnv Ewova 34 mapouctaletal mapddelypo KARoNG OXETIKA He SeSopéva
povadwv dpoptiwv kot petadopdg anod tov Server npog tn Baon dedopévwy Kot TNV
emotpodr) Toug otn oeAida Tou xprnotn.
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InitialContext ctx2 = new InitialContext();

UserTransaction utx

(UserTransaction) ctx2.lookup("java:module/UserTransaction”);

utx.begin();
String jsonstr = jb.toString();

J50NObject data = new JSONObject(jsonstr);
JsONObject resp = new JSONObject();
JSONArray DataArray = new JSONArray();

HiberCritiria HiberCritiria = new HiberCritiria();
List <StorageDto> storages = StorageDao.findStorage();

// System.out.println(storages.get(8).getStorage());

for (int i = storages.size() - 1 ; i =0 ; i--) {

ISONObject eachData = new JSONObject();
try {
eachData.put("storage”,storages.get(i).getStorage());
eachData.put(“name”, storages.get(i).getName());
cachData.put("weight",storages.get(i).getieight())
sachData.put(“volume", storages. get(i).getVolume())
B

System.out.println(“sterage: " + storages.get(i).getStorage() +" weight: “ + storages.get(i).getwWeight() +" volume:

} catch (JSONException e) {
c.printStackTrace();

DataArray.put(eachData);

H
resp.put("data”,Datafrray);

resp.put("response”, "true");
resp.put(“type","Storages");

utx.commit();

response.
response.
response.
.addHeader("Access-Control-Allow-Method
response.
response.

response

setCharacterEncoding("UTF-8");
addHeader ("Access-Control-Allow-Origin™, "*");
addHeader("Access-Control-Allow-Credentials "

ETE, PUT, OPTIONS, HEAD");
addHeader("Access-Control-Allow-Header Content-Type, Accept, X-Requested-With")
getOutputStream().write(resp.toString().getBytes());

EIKONA 34. KAHZH ZTH BAsH AEAOMENQN MNA MONAAE: DOPTION KAl METADOPAS

+ storages.get

Y€ OUVEYXELQ TNC TTponyoUevNn g Stadikaoiog kat adol o XprioTng MEPACEL ETITUXWC TLG
avtiotolyeg Stadikaoieg eAéyyou, pumopel va dnuoupynbel otn Bdaon dedopévwy o
aU&wv povadlkog aplBuog yla tnv mapakoAouBnon tng emkeipevng dtadpoung.

TNV MAPOKATW ELKOVA UIMOPEL 0 Xpotng va St OAa ta Stabéotpa povadika KAsLSLa
yla T SLadpouéC PE TNV avTioTolxn NUEPOMNVia €l0aywyng KoL TO QAVILOTOLXO
«bopTnyo», To omoio eKTEAEL TO CUYKEKPLUEVO SpOOAGYLO.

Routing Storage TruckState Online Map View ReRouting TimeReRouting Statistics

Route RouteTracking  Truck
0 2
15
14
13
12
8
5

B N R
[ PR

EIKONA 35. AIZTA AIAGEZIMQN MONAAIKQON KAEIAIQN AIAAPOMON
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A&iZeL va avadepOel o TpOTOG e TOV OTolo YiveTaL N ELoaywWyn TwV SeSopEVWY OTN
Baon dedopévwy amod ta avrtiotowa péEpn tng edpapuoyng. Otav mapaxBet and to
olOoTNUA O HovadLkog aplBuog tracking elodyetal, otov Mapakatw mivaka (Elkova
36), pia ypoppn He Ta avtiotolya medila, EVw yla CUVIETAYUEVEG LodyovTal Ta lat kat
long mou Bewpolvtal OtL amotélouv TNV €8pa NG EmMiXeipnong. Itnv mapouoa
SUMAWMATIKA €pYacia, OUTEG OL CUVIEVIAYUEVEG Bewpolvial wG To yewypadlko
oTlypa tTn¢ oXoAng twv HAektpoAdywv Mnxavikwy kot Mnxovikwv YToAoyLoTwyY Tou
EBvikoU MetodBlou MoAuteyveiou.

Otav o awodntipag apxioel va anootéAAel SeSopéva, n MPONYOUEVN YPAUUN TIOU
€xeL eloaxBel, petaPaivel oe State finish, evw n B€on n omoila HOALG amootdAOnke
uetafaivel oe state Current, yla va UnmopEcel N epappoyn va yvwpilel mola Ntav n
televtaia 6€on otiypatog mou éAafe ava ocuykekpLuévo aplBuo tracking.

route routetracking trndate storage tuck latitude longtitude State
1 1 2018-02-10 1 1 37.97906880 23.78265510 Finish
3 1 2018-03-10 1 1 39.16909050 23.25160100 Finish
4 1 2018-04-10 1 1 41.67243400 26.555733%0 Finish
5 1 2018-04-10 1 1 43.04669000 25.07315000 Current
6 2 2018-05-13 2 2 37.06444610 25.27232880 Finish
7 2 2018-05-13 2 2 36.37671520 25.47703870 Finish
8 2 2018-05-13 2 2 36.13107600 27.80047400 Current
9 2 2018-05-13 2 2 35.12650200 25.07037200 Firish
10 2 2018-05-12 2 2 38.01236300 23.74441000 Finish
11 3 20180607 - 2 37.97906880 23.78265510 Current
12 < 2018-06-08 15 1 37.979063880 23.78265510 Current
13 5 2018-06-09 15 1 37.97506880 23.78265510 Current
14 6 2018-06-09 15 S 37.97906880 23.78265510 Current
15 7 2018-06-10 15 1 37.97906880 23.78265510 Current
17 3 201807-10 1 2 37.94298600 23.67765200 Finish
18 3 2018-07-10 1 2 37.95589300 23.70209800 Finish
19 3 2018-07-10 1 2 37.97682000 23.72453800 Finish
20 o 201807-10 2 S0 2  38.02133100 23.79863000 Current

EIKONA 36. MINAKAZ KATAXQPHIHZ TEQIPADIKQN ZTITMATQN

Onwg ylvetal avTANTto, 0 CUYKEKPLUEVOG TIIVAKAG OTTOTEAEL TNV «PAXOKOKKAALA» TNC
edpappoyng otov omnoio amobnkevovtol OAeG oL MANPOPOpPLEG OXETIKA HE TIG BETELS -
oTlypata Ta omola €xel emokedOel n povada petadopds. Me tn xprion tou mediou
State 0 xpnotnNG £XEL TO TMAEOVEKTNUA VA yVWPEILIEL ava Ao OTLYUN Tolo €lval n
Tpéxovoa Béon otnv omoia Ppiokovial ta peTadoplkd PEoA, KABWCG KAl TNV
lotoplkotTnNTa SnAad OTL 0E CUYKEYKPLUEVN NUEPOMNVIA TO €KAOTOTE HETADOPLKO
HEoo Bplokodtav otnv avtiotolyn B€on.

O mivakag autog amotelel, eniong, ™ Bdon Twv mMAnpodopiwv yla vo UMOpECEL N
epapuoyn va amelkovioel Tn SLadpopn mMoU €XEL TPAYLATOTOLNOEL TO UETADOPLKO
HECO TAVW O€ XAPTN, aAAA OKOUA TILO ONUOVTIKO €ival OtL n edapuoyn Ba
TIPAYLLATOTIOLNOEL TIG SLadikaoieg TNEG avadpopoAoynG BACGEL TwV GUVTETAYHEVWY TTIOU
€xouv Current State, £toL wote va dnuloupynBolv ot BEATIOTEC SLOOPOUES Yo TNV
efumnpetnon evog onueiov evéladépovrog.
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TéNog, otnv Ewkdva 37 emiouvantetal LEpog Kwdika To omoio eivat uméuBuvo yla tnv
KaTaxwpnon tTwv nopanavw dedopévwy otn Baon.

HiberCritiria HiberCritiria = new HiberCritiria();
Session session = HiberCritiria.getSession(};
SQLQuery query = session.createSQLQuery("select max(routetracking) from route ");
List rows = query.list();
System.out.println{"the max walue of routeracking of Route Table is "+rows.toString()});

java.sgql.Date date = new java.sql.Bate(2818, 6.3);

int truck = Integer.parseInt(data.get("truck”).toString(});

int routetracking = ((Integer) rows.get(@)) + 1 ;

double longtitude = Double.parseDouble(data.get("longtitude™).toString());
double latitude = Double.parsefouble{data.get("latitude™).toString());
150MArray storages= (JSONArray) data.get("storages");

Js0NObject innerObj = new JSONObject(storages.get(@).tostring());

int InitStorage = Integer.parseInt(innerObj.get("storage”).toString());

session.beginTransaction();
RouteDto route = mew RouteDto();
route. setRoutetracking(routetracking);
route.setStorage(InitStorage);
route.setTruck(truck});
route.setTrndate(date);
route.setlatitude(latitude);
route.setlongtitude(longtitude);
route. setState("Current™);
session.save(route);
session.getTransaction().commit();

{/ take the elements of the jsgp array

for{int i=8; i<storages.length(); i++){
session.beginTransaction();
JSONObject innerObject = new JSONObject(storages.get(i).toString());
TrackinglinesDto ins = new TrackinglinesDto();
ins.setRoutetracking(routetracking);
ins.setTruck(truck);
ins.setStorage(Integer.parseInt(innerObject.get("storage”).toString()));
session.save(ins);
session.getTransactien().commit();

utx. commit();

response.setCharacterEncoding ("UTF-8");

response.addHeader("Access-Control-Allow-Origin®”, "*");
response.addHeader("Access-Control-Allow-Credentials™, “"true™);
response.addHeader("Access-Control-Allow-Methods”, “GET, POST, DELETE, PUT, OPTIONS, HEAD"};
response.addHeader("Access-Control-Allow-Headers”, "Content-Type, Accept, X-Requested-With");
response.getOutputStream() .write(resp.tostring().getBytes(});

EIKONA 37. KQAIKAZ T'A TH KTAXQPH:ZH ZYNTETATMENQN AIAAPOMH: ZTH BAZH AEAOMENQN

IToV mapanmoavw Kwolka MpakTika yivetal handle to request to omoio €xel mpo€ABeL,
elte amo v MpWIN KATAXWPENON TOU XPNOTH, ETE QIO TNV AIOCTOAN TwV dedopevwv
armdé Tov alobntipa HE TNV XPnNon Twv ouvapthoswv setters tou object mou
avadepetal oto database table, evw tautdxpova npayuatonoleital kat n avtiotolyn
Stadkaoia eloaywyng tTwv dedopévwy otn Baon.
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Itnv napoloa unoevotnta Ba mapouaoilacOel to avtiotolyo user interface, oto omoio
0 XpNotng pmopel va mapakoAouBnoet tnv Stadpoun mou £xeL akoAouBroEL TO HECO
uetadopag pe t Bonbela xaptn (Google Maps).

O xpnotng mpEMel amAd vo €L0AYEL TOV PHoOvVadIko aplBuod yla tnv evdladepoduevn
Sladpoun kat n epapuoyrn Ba AmMeEIKOVIOEL AQUTOMATA OTO XAPTN TNV SdLadpourn He
evlLapeooug Koppoug, Ta onuela ekelva ta omoila AndOnoav cuvtevtayUEVES amo Tov
alobntrpa yew-gvtomopuou.

‘ExeL evéladépov va mapouolacBbel oAdkAnpn n Sladkacia yla tnv mapouvcioon tng
SLOSPOUNG MO TEXVIKI OKOTILA MECA ATO TIG MAPOKATW ELKOVEG. lNa mapddelyua,
otnv Ewova 38 mapatnpouvrtal ta dsdopéva mou eival kataxwpnuéva otn Paocn
Se60UEVWV yLa Ll CUYKEKPLUEVN Stadpopn e Tov povadiko aplbuo tracking -3.

Result Grid | 5 43 Fitter Rows: { || Edit: Eé‘;] 2 E%a | Export/import: B iG] | Wrap Cell Content: IR
route routetracking trndate storage truck latitude longtitude State
11 3 2018-06-07 4 2 37.97906880 23.78265510 Finish
17 3 2018-07-10 1 2 37.94298600 23.67765200 Finish
18 3 2018-07-10 1 2 37.95589300 23.70209800 Finish
19 3 2018-07-10 1 2 13797682000} 23.72453800 Finish
20 3 2018-07-10 1 2 38.02133100 23.79863000 Current

UL, I UL | HuLL | HuLL | (ULt S UL ] HULL HULL

EIKONA 38. AEAOMENA AIAAPOMH: MONAAIKOY APIOMOY 3

ITNnV €KoOva ou akoAouBel amotunwvetal, péca ano to framework tng Angular, To
service mou ekteAeitaL yla va IntrnoeL n epapuoyn ano tov server ta Sedopéva yla tnv
OUYKEKPLUEVN SLadpopn).
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EIKONA 39. ANGULAR SERVICE A AEAOMENA AIAAPOMHE

AvtioTolya, otnv MAEUPA TOU server, eKTEAE(TOL TO Service €KElVO TIOU TPEMEL va
{ntnoeLamnd tn Bacn dedopévwy ta Sedopéva yia tnv Stadpoun, ONMwE mapouaotaleTal
napokdatw (Eikova 40). OuoLlaoTIKA, TTPAYHOTOTIOLE(TAL Lot KAON TNG ocuvapTnong
findbyRouteTracking tou RouteDataObject, n omoia pe tnv BorBela tou Hibernate Ba
anobwoel katdAAnAo SQL Query mpog t Bdon dedopévwy pe Ta avtiotolya didtpa,
evw To dataset mou eniotpedel evowpatwveTal o€ json format kal emotpedel oto
OPXLKO XproTn.
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int route = Integer.parseInt(data.get("route”).toString());
System.out.println("Reute: " + route);

HiberCritiria HiberCritiria = new HiberCritiria();
List <RouteDto> routes = RouteDac.findbyRoutetrackingALL();

if (routes.isEmpty()) {
resp.put(”respoense”, "no routes found for this Route_id");

h
else {

for (int i = routes.size() -1 ; i >=@ ; i--) {

Js0NObject eachData = new JSONObject();

try {
eachData.put("trndate”,routes.get(i).getTrndate());
eachData.put("storage”,routes.get(i).getStorage()});
eachData.put("truck™, routes.get(i).getTruck());
eachData.put("latitude"”,routes.get(i).getlatitude()});
eachData.put("longtitude”,routes.get(i).getlongtitude()};
eachData.put("State™,routes.get(i).getState());
eachData.put("Route”,routes.get(i).getRoute());
eachData.put("RouteTracking”,routes.get(i).getRoutetracking()};
Ssystem.out.println("route: " + routes.get(i).getlatitude());

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

DataArray.put(eachData);

}

resp.put(“data”,Datafrray);
resp.put(”route”,routes.get(@).getRoutetracking());

resp.put(“response”,"true"};

utx. commit();

response.setCharacterEncoding("UTF-8");

response.addHeader("Access-Control-Allew-0Origin™, "*");

response.addHeader ("Access-Control-Allow-Credentials®™, "true™);
response.addHeader("Access-Control-Allow-Methods™, "GET, POST, DELETE, PUT, OPTIONS, HEAD");

EIKONA 40. JAVA SERVICE NA AEAOMENA AIAAPOMHE:

TéAog, otnv Ewkova 41 mapouotaletal n xprion tng BBAL0ORkng tng Angular, evw
QUTOTUTIWVETOL N EUXPNOTELA OTNV avamapAcTacn Kol AeLtoupyia Tou Xaptn péoa anod
to framework.
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EIKONA 41. KQAaIKAzZ ANEIKONIZHZ AIAAPOMHZ 2TO XAPTH

Evw otnv Elkdva 42 paivetal To TEALKO ATOTEAECUA HETA TNV €MLOTPOdN TWV

Sdebopévwy oto xpnotn.

EIKONA 42. ANEIKONIZH AIAAPOMHEZ ZTON XAPTH
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Ye auTO To onueio, Ba mapouolacOel To epyaleio Mou amoteAEl KOl TO AVTIKELHEVO
™G SUTAWMATLKAG gpyacioag. Onwg avadEpOnKe Kal OTLG TIPONYOUUEVEG EVOTNTEG TNG
avaAuongc, UTAPXEL éva BaoLKOG SLaxwpLopog 6oov adopd TV avadpouoAdynon Twv
SL0SPOUWV OXETIKA E TOUG TTAPAYOVTEG TOU XPOVOU 1) KL TNG AmOoTacnG.

Mapouotalovtag Ta OeVApLa XPrionG 0T CUYKEKPLUEVN EvOTnTa, Ba yivel avtAnmto
WG Xpnolonolwvtag to dlo onueio evéladépoviog yla eEunnpétnon Umopel va
npokUPouv SladopeTikEG evaANAKTIKEG Sladpopég. To yeyovog autd Umopsl va
TPOKVPEL, €AV YL TTAPASELYUA TN CUYKEKPLUEVN OTLYUN TIOU TIPAYHUOTOTOLRONKE N
Stadkaoia, n dtadpoun mou mapEXeL N avadpooAdynaon UE KPLTHPLO TNV AOCTACN
VaL EXEL TETOLEC OUVONKEG, TL.X. KUKAodoplakn cupdopnaon, EVW XPNOLLOTIOLWVTACS TV
ovadpoUoAOYNON HLE KPLTAPLO TOV AVAUEVOUEVO Xpovo adiéng, n Stadpoun mou Ba
TiPpoKUEL va lval SLadopeTikr).

Mpwv yivel n mapouciaon Twv oevapiwv Ba yivel pla cuvtoun avadopd yla To mwe
Aewtoupyein Stadikaocia. OuolaoTtikd Katd tnv Evapén tng dtadikaaoiag yla tnv eVpeon
¢ BEAToTNG Sdadpoung, n edpapuoyn Ba {ntrioel anod t Pacn Sedopévwv OAeG
EKEIVEG TIC CUVIETAYUEVEC, OTIOU N KoTaotaon state €xel xapaktnplobel wg Current.
Me auto Tov Tpomo n edpappoyrn Ba yvwpllel TG TPEXOUOEC CUVTETAYUEVEG ATIO OAEC
TI¢ SlaBéoueg amooTtoA£g mou Bplokovtal og eEEALEN.

route  routetracking  trndate storage  truck  latitude longtitude State

1 1 2013-02-10 1 1 37.97906380 2373265510 Finish
3 1 2013-03-10 1 1 39.16909050 23,25160100 Finish
4 1 2013-04-10 1 1 4167243400 26,55573390 Finish
3 1 2018-04-10 1 1 43.04669000 25.07315000 Current
8 2 2018-05-13 2 2 37.08444610 25,27232330 Finish
7 2 2018-05-13 2 2 36.37671520 2547703870 Finish
8 2 2018-05-13 2 2 36.13107500 2780047400 Current
9 2 2018-05-13 2 2 35.12650200 25.07037200 Finish
10 2 2018-05-12 2 2 38.01236300 2374441000 Finish
11 3 2018-06-07 4 2 37.97906880 2378265510 Finish
12 4 2018-06-08 15 1 37.97906880 2378265510 Current
13 5 2013-06-09 15 1 37.97906880 2378265510 Current
14 3 2013-06-09 15 5 37.97906380 2373265510 Current
15 7 2018-06-10 15 1 37.97906880 2378265510 Current
17 3 2013-07-10 1 2 37.94293600 23.67765200 Finish
18 3 2018-07-10 1 2 37.95589300 23,70209300 Finish
15 3 2018-07-10 1 2 37.97582000 23,72453300 Finish
20 3 2013-07-10 1 2 38.02133100 2379863000 Current

EIKONA 43. TPEXOYZEZ ZYNTETATMENEZ ANO Tiz AIAGEZIMEZ ANOITOAEZ

H edapuoyn, adou AdfeL amd 10 Xpnotn 1o onueio evdladépoviog, to omoio
peTadpaletal KoL aUTO UE TNV OELPA O€ Lopdr) CUVTETAYUEVWY, Ba TTpayUATOTOLROEL
pa kKAnon oto APl twv xaptwv tng Google xpnolpomowwvtag yla tTnv akpifeta tnv
ouvaptnon - dwadikacia Distance Matrix. Ol OUVTETAYUEVEC QO TIC TPEXOUOEG
amooToAéc Ba SwbBouv cav Oplopa - TIVOKO OTNV OUYKEKPLUEVN OuvVAPTATN,
TOUTOXPOVA LE TG OUVTETAYHUEVEG TOU onueiou evbladépovtog kal epocov n
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ocuvaptnon AdBeL ta dedopeva, Ba emoTpePeL ola amo TG SLABECLUES ATIOOTOAEG
elvat n BéAtiotn yla tnv e€unnpétnon tou onueiou mou €00e 0 XpHoTNG.

To evlladépov otnv nmapandavw Sadlkacia eival otL n epapuoyr €KTOC amd Ta
b6ebopéva CUVTETAYUEVWY, TA OTtola TTAPEXEL OOV OpilopaTa oTnV KARon mpog to API
™¢ Google, petaBLBalel kot Eva cUVOAO Ao POALPETIKES TTANPodOopLeC OWG:

e travelMode (optional) — emloyn tpomou ektéAeong Stadpoung (odnynon,
MMM kAm)

e drivingOptions (optional) — Katd tnv emiAoyn tou travel mode wg driving,
6nAadny obnywvtag, n edpoppoyr) UMOPEl va TAPEXEL KOl ETULITAEOV
mAnpodople¢ oxXeTka He TN GoOpTwon Twv OSebouévwv Kivnong, Omwg
TOPOKATW:

o bestguess (default) — ¢optwon eSouévwv Baocel tou LoTOPLKOU
XPNoNG Ao mponyoUeVEG SLASPOUEG

o pessimistic — doptwon dedopévwy BACEL TWV TTPONYOUUEVWV NUEPWV
AapBavovtag umtoP v KakEG KUKAOPOPLAKEG CUVONKEC

o optimistic- poptwon dedopévwy BACEL TWV MPONYOUUEVWY NUEPWV
AapBavovtag urmoP v KOAEG KUKAODOPLOKEG CUVONKEG

e avoidHighways (optional) — amoduyr avtokvntoSpouwv
e avoidTolls (optional) — anoduyn dodiwv

Itnv SuTAwpaTIKn epyacia €xel emleyxel, wg travelmode, n odnynon kat n poptwon
Twv dedopévwy Kukhodoplaknig Kivnong yivetal xpnolomnolwvtag To bestguess.

Katomv t¢ avaAuong mou TPOyHOTONOoWOnNKeE OXETIKA HE TO TWG AELTOUPYEL TO
epyaleio amd TeEXVIKNG TAEUPACG, TapokAtw Oa yivel n mapouciach tou. 2To
napadelypa xpriong mou akoAouBel €xeL xpnowuomnolnBel, cav onueio evdladpEpovtog
TPOG eEUTINPETNON, TtEPLOXN ATt ToV Ao XoAapyou TOU VOUOU ATTIKNAG.

Ztnv Ewkéva 44, 6mou AapBavetal oav KpLtApLo n anootacn, paivetal ot n Stadpoun
TIOU ETUAEYXNKE yLa TNV e€unnpETnon Tou onpeiou evdladépovtog eivat n Stadpoun
Tou Bploketal otnv £6pa TNG BeWPNTIKAG EMLXEIPNONG KOL TIPOKELTAL VA EEKLVIOEL.
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EIKONA 44. ENANAAPOMOAOTHzZH AIAAPOMHE ME KPITHPIO THN ANOZTAZH

Itnv Ewdéva 45, omoU AapPavetol cov KPLTHPLO O TOPAYOVIAC TOU XPOVOU, E€XEL
eTUAEYXEL N AMOOTOAN TtOU BploKeTaL OTNV MEPLOXN) Tou XaAdvdplou.
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EIKONA 45. ENANAAPOMOAOTHEH AIAAPOMHE ME KPITHPIO TON EKTIMQMENO XPONO A®IZHE

ITNV CUYKEKPLUEVN TIEPLTITWON KOL EVW N OMOOTACN TIoU TIPEMEL va StavuBet yua va
efunnpetnBel to onueio evdladépoviog amod TtV meploxy Tou XaAavdpiou eival
HEYAAUTEPN, Ol KUKAODOPLAKEC CUVONKEC ATV TETOLEC TIOU N edapoyn TNV eneAele
YLOTL O QVOUEVOUEVOC XPOVOG APLENG Elval TEALKA UKPOTEPOG.
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Entiong, otnv mapakatw elkova dpaivetal n epdavion tng dStadpoung mou Ba emideyyel
pnéoa and tnv HMTL ogAiba tou xprotn.

{click)="getIlimeLatLong

EIKONA 46. EM®ANIZH AIAAPOMHE MEzQ HTML ZEAIAAS

Evw otnv Ewkova 47 daivetal n xprion tng KARong amno tnv epapuoyn npog to APl tng
Google.

EIKONA 47. KAHzH 2ZTO API THZ GOOGLE
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Télog, 60ov adopd to PEPOC TNG TMANPOPOPNONG YL TNV CUVOALKN ELKOVO TWV
uetadopwy, n edappoyr] Umopel va mapéxel TOAEG OTATIOTIKEG EKTUTTWOELG KOl
avacdopéc. Mua turikn avadopd GalveTal OTNV TAPAKATW ELKOVA, OTOU
OUTOTUTIWVETOL N OUVOALKN amootaoh, oAAd Kal To Bapog petadopdg ava povada
uetapopag — poptnyo.

& C | ® localhost:4200/5tatistics

Routing Storage TruckState Online Map View ReRouting TimeReRouting Statistics
Mercedes T1 5025,23 121,24
Volvo v6 2025,23 312,24
Scania s300 322,23 15,42
Mercedes T2 326,54 123,56

EIKONA 48. ZTATIZTIKA EODAPMOTHZ
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KEDAAAIO 5 - ZYMMNEPAZMATA KAl MEAAONTIKEZ EMNEKTAZEIZ

5.1 Zupnepacpata

H avamrtuélokn mAatdopua, n omoia €xel avamtuxBel otnv mapoloo SUTAWMOTIKA
epyacia, amoteAel £va amoTeAeoUATIKO EpYAAEiO yLa TNV KAAUN TWV avaykwv, oA
Kal TN BEATLOTN KaTavour Kal SpopoAdynon Twv povadwv petadopdg mou Stabetel
pLa olyxpovn ETUXELPNON — OPYOVIOMOG, N omola acXOAE(Tal PE TOV TOMEN TWV
Logistics.

H mAatdopud mou avamtuxbnke upmopesl va Stoxwplotel oe dVo PBaocka HEPN
Slaxeiplong. To mpwto HEPOCG amoteAeital and OAeg ekelveg TG Sladikaoieg mou
Xpelaletal pLa emixelpnon logistics va xpnoLLOMOLOEL, TIPOKELUEVOU va KaTadEPEL va
T(PAYLATOTIOL OEL ATIOTEAECHATIKA TLG TTAPAOOOELG TIPOC TOUC TEALKOUG TIEAATEG, EVW
To §eUTEPO HEPOG, TO OTIOLO ELVAL TO OVTIKELUEVO TNG SUTAWUATIKAG EPYAOLOG, TIOPEXEL
™ duvatotnta tng BEATIOTNG KATOVOUNRG Kot §popoAdynong twv povadwv dpoptiou
yla tnv e€umnpetnon onueiwv evéladépovtog.

To SUuo AUTA PEPN UMOPOUV VOl AELTOUPYHOOUV aveldpTnTa UETAEY TOUG, OXETIKA UE
ToV KEPAAALOUXLKO EOTMALOUO TN MLXeLprong logistics Kal yia To AOyo auTo, o OAEC
T €vOTNTEG TNG SUTAWMATIKAG €pyoaciag, ol avadopEéC TMPAyUATONOLoUVTaL OF
eMinNedo povadwv GpopTLwV Kal HETOPOPAS KoL OXL OE GUYKEKPLUEVO OTOLXELR, OTIWG
dopTNyo 1 KOUTEG - container. To aAVTAYWVLOTIKO TAEOVEKTNUA oTn Stadlkacio auth
elval otL n edpappoyn pnopet va eykataotabel, va eneepyaotel Kat va SLaxeLlpLoTeL
emxeLpnoeLg logistics ave€aptnta Twv otolelwv Tou Xpnotpomnolel. Etol n edapuoyn
UTOpEL va xpnolpomnolnBel, eite og eMIXelPnOELG UE Xepoala, eite pe BaAldoLla péoa
petadopdc, aAAd Kal HE SLOPOPETIKEG AVAYKEC KOL TIPOOTITLKEG OTLC ATTOOTACELC TIOU
KaAeltal vo eEUTNPETOEL.

Emiong, to gpyadeio tng avadpopoldynong, UE Tov TPOTO TOU €XEL AVOMTUXOEL,
TapEXeL TN duvatotnta yla emavadpopoloynon Stadpouwv, Kavovtag xprnon, eite
OOV KPLTAPLO TNV AIOCTACTN TPOG TO onuelo evdladépovtog, elte TOV AVAPEVOUEVO
Xpovo adiéng, mapéxovrag €tol BEATIOTEC AUCEL O OladOPETIKEC OKOTILEG
enavadpopoAoynone.

TéNog, N mMAatdopua Slaxeiplong, UE TNV APXLTEKTOVIKN KOL TA UTTOCUOTHATA TIOU
Xpnoluomolel, umopel va kaAUeL OAEG TIG OUYXPOVEG QVAYKEG KOl TIPOKAROELG TIOU
armattouvtal anod eva cuotnua nou Staxelpiletal logistics, evw tautdxpova o TPOmog
HE TOv omolo avtamtuxbnke to epyaAeio emavadpopoAoynong Umopel va
€EUTINPETNOEL TIC AVAYKEC TWV XPNOTWV HE arpOoKOomTn AsLlToupyla.
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5.2 Enéktaon MAatdoppog

H mopovoca SumAwpaTtikg KOAUTITEL €va TEPAOTIO €UPOC MO TIG KAONUEPLVEG
Aewtoupylieg, mou amattovvtatl anod tn dlaxeiplon pag mAatdopuag logistics kat pall
HE TO epyaldeio mou avamtuxdnke, anoteAel pla povadikn AUon oto oUVOAO TNG. 2€
auTO To onueilo, Ba mMapouclacToUv Kal emupocBeteg Sladikaoieg, oL omoieg
UTOPOUV VA EVOWMOTWOOUV 0TO apOV EpYAAELO UE OKOTIO TNV EMEKTOOHN TOU.

Mo TpwTn EMEKTAON, TTOU UIoPEL va uAomotnBel kat adopd to hardware, eivat otov
alobntpa YEW-EVTOTLOKOU, OTOV OMOL0 UIopoUV va Yivouv BEATIWOELS OXETIKA HE
NV TANPN autovopia tou, 6cov adopd TNV MapeXOUevn LoxV. Autd Umopel va
npayuatonolnBel pe tnv xprion ¢wtoBoAtaikwyv cuoTnUATWY ylo TNV amnobnkeuon
NG LoXUOC. EmumAéov, unmopouv va mpaypatonolnfolv BEATIOTOMOLNOEL] OXETIKA UE
TO XPOVIKO S1aoTnuo 0TV amootoAn Twv dedopévwy. Eva mapadelypa yla pio Tétola
BeAtiwon Ba pmopoUoe va AMOTEAECEL N MEPIMTWON OMOU OE Lo OXETIKA UEYAAN
XW\LOUETPLKA €UBela, oL ouvtevtayuéveg Ba amootéAlovtal otav o alobntripag
avtiAndOel pla kAion mMavw amo éva oplo HOLPWV OTO TLUOVL Tou ¢opTryou, €av
TIPOKELTOL Yo XEpoaieg petadopeg Slebvng KALpaKag.

Télog, 6oov adopd PBeAtiotomolnoslg oto epyaleio Slaxeiplong, mpoteivetal n
aoUxpovn emnavadpopoAoynon ToAAAMAwWY onuelwv efumnpétnong, Kabwg Kal o
SUVNTIKOG QTOKAELOUOG OPLOUEVWY SLASPOUWY OXETIKA HE TNV eMavadpopoloynon
YLlOL OUYKEKPLUEVOUC OKOTIOUG TIOU EYKELTOL OTN SLOKPLTIKA EVXEPELA TWV XPNOTWV.
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