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Iepiinyn

H cvAhoyn kot dtoeipion TV aoTIK®V GTEPEDV OTOPPIUUATOV EVOL Lol oTd TIC ONUOTIKES
vanpeciec otoug Opyavicpovg Tomkng Avtodoiknong (O.T.A.) mov, mapd Tov Kpiciyo
POLO TOVG BTNV KAONUEPIVOTNTA, OEV EXOVV KON EVOMUATHOGEL GUGTNLOTIKA TO EPYAAELQL
7oV 1 TEYVOLOYIKN €EEMEN €xel ot S1d0eom TG OTTMOC QLTS TNG YNPLOKNG TEXVOLOYING.
Ymv EALMGOa, opiopévol onpol ovERTLENY HELOVOUEVES EQUPUOYES TOPOKOAOVONGONG
oTOAOL OYNMUATOV, YOPIC OUMC VO EVOOUUT®OODV TANPOQEOPIES VIO TNV TPAYUATIKN
Katdotoon Tov kddwv amoppipupdtev. To amotédecpo eival OYNUOTO TTOL EKTEAOVV
npoKabopiopéva SpopoAdYLo aveEAPTNTO OO TO OV VITAPYEL TPAYUOTL AVAYKT OTTOKOLLONG.
H avatponn avtig ¢ mpaktikng, mov Paciletar o mpoypotikd dedopéva yprions, umopel
VO HEWOCEL TIS AETOVPYIKEG OUmMAVES, VO OTOGLUEOPNGEL TNV KuKAoQopio, Kot vo
TPOPOOOTNCELS HE aEIOMIOTA GTOLXELR TOV KOOOPIoUO ONUOTIKAV TEADV.

H mapodca Aumiopatikn Epyacio (AE) emikevipovetor oty avamtoén mAnpo@oplokov
GLGTNHATOG OV VO AVTIHETOTICEL aVTO aKPP®OG TO KeEVO. OVOIOGTIKG ETKEVIPMOVETOL GE
éva. ONUO oG peAéTn mepintoong kot oty avlmtuén epappoyng E&vmvng dwoyeiptong
OTTOKOUIONG AmOPPUAT®V g TOANG, Kot o cuykekpiuéva oto dnpo Marefiliov, tov
vopov Hpoaxieiovn Kpnng. A&tomotel teyvoroyieg IoT yia v moapakorobnon kddwv
OTOPPILUATOV GE TPAYUATIKO XPOVO Kot LANPEGIES Yo TNV amodnkevon Kot eneepyacia
dedopéEVMV, M oToio KOTAypAPEL Tr 6TAOUN TANPOOTG KO TIC YEWYPOUPIKES CUVTEVTOYLEVES
K0 T TOGTEAAEL GE KEVTIPIKN PACT OEDOUEVAOV GE TAKTA YPOVIKA OLOGTLOTA, KAAVTTOVTOG
1060 CUUUEIKTA O0CO KOl OVOKVKA®GIA amoPfAnta. Me Bdon avtég tig mAnpoopies, N
dwdpoun kéBe oynuotog pmopel vo oyedtactel dvvapikd, avii va akoiovbel otabepod
TPOYPOULLAL.

H gpappoyn ompiletar yopw and and 1écoepig dEovec. O mpdTOg QUpopd TNV TPOGOUOTImON
MG GLOKELNG ocONTNpOV TOV KASWV TOv OmoTeEAEl KO TO EMimMEd0 GLAAOYNG Kot
a&lomoinong peyaiov Oykov ded0UEV@V Yia TN eATioTomoinoT dpoporoyiov, T dwyeipion
TOPOV KOl TNV TOPOYN OVOYTAOV O£OOUEV@V. O OEVTEPOC EMKEVIPMVETAL GTN GULVEYN
EVNUEPMOT YO TNV KOTAGTACT TOV KAO®V omd TNV TAELPE TV 0dNydvV ToOV
ATOPPILATOPOpOV HEcw NG epapuoyns Smart Garbage Vehicle Truck mov mapéyet
TpOcPacn 6Tov 00Ny Yo TV TPOTEPALOTITO CLYKOLONG ATOPPILAT®V Kol TG PEATIOTNG
dradpopng kot divovtag to otiypo g B€ong 1060 Tov KOOV OGO KOl TOV OYNUATOG, GTO

SEPloTg TG TAATEOpaG. O TPITOC avAPEPETAL GTN EPOPLOYN TOL KEVTIPOL EAEYYOL
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(smart waste management dashboard) tov dMpov 6oL gvnUEPOVETAL Y100 TNV TANPOTNTA
TOV KAO®V, 0PYOVAVEL EAEYYEL KOl GTEAVEL UNVOLOTO TPOG TOVG 001 YoLS OGOV apopd. Ta
OpPOLOAOYLO Ko EAEYYEL TN AELTOVPYIQ, TN GLVTHPNON, KOl TNV OOECTUOTNTA TOV OYNUATOV
oV KoBw¢ Kol pumopel vo e€dyet ¥pNOIES aVAPOPES CTUTICTIKMV OO TO GUGTNLO Kol VO
dwxelprotel emiong kot ta unvopoTe amd v TOAN moArtdv. Téhog, o tétaptog dEovog
aQOpPA TNV EMKOWVOVID LECH TNG EPAUOPYNS TNG TOANG TOV TOATOV, Ue Tov OMpo. Méca
amd TNV EQOPUOYT] OVTY] YEQUPMOVETOL 1 AUECT EMKOWVOVIK 0€ (NTHUATO TOATOV TOL

apOPOVV TOVG EKAGTOTE SNHOVG KO TNV OITOKOULOT TOV OTOPPIUUATOV TOVC.

AgEeig — Kheong

‘E€umvn dwyeipion amokopidn omopplpdtov, £Eumvn Oloyeiplon amopplpatopdpmy,
dwxeipon kddwv, EEVTVOL KASO1 ATOPPIUUATOV, TOAT TOATAOV, SLUOIKTVO TOV TPAYLATOV,

internet of things.
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«Development of a smart waste collection management application

in a city»

«Maria Dakanali»

(onV ayyAkn YAOGGQ)

Abstract

The collection and management of municipal solid waste is one of the municipal services in
Local Government Organizations that, despite their crucial role in everyday life, have not
yet systematically integrated the tools that technological development has made available
to them, such as digital technology. In Greece, some municipalities have developed
individual vehicle fleet monitoring applications, without integrating information on the
actual condition of the waste bins. The result is vehicles that run predetermined routes
regardless of whether there is an actual need for collection. Overturning this practice, which
is based on real usage data, can reduce operating costs, decongest traffic and provide reliable
data for the determination of municipal fees. This Diploma Thesis (DT) focuses on the
development of an information system that addresses this very gap. Essentially, it focuses
on a municipality as a case study and on the development of a smart waste management
application for a city, and more specifically in the municipality of Malevizi, in the prefecture
of Heraklion, Crete. It utilizes IoT technologies for real-time monitoring of waste bins and
services for data storage and processing, which records the filling level and geographic
coordinates and sends them to a central database at regular intervals, covering both mixed
and recyclable waste. Based on this information, the route of each vehicle can be planned
dynamically, instead of following a fixed schedule. The application is based on four axes.
The first concerns the simulation of the bin sensor device which is also the level of collection
and utilization of large amounts of data for route optimization, resource management and
the provision of open data. The second focuses on the continuous information on the status
of the bins from the point of view of the garbage truck drivers through the Smart Garbage

Vehicle Truck application that provides access to the driver for the priority of waste
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collection and the optimal route and giving the position of both the bin and the vehicle to
the platform administrator. The third refers to the application of the control center (smart
waste management dashboard) of the municipality where it is informed about the fullness
of the bins, organizes, controls and sends messages to the drivers regarding the routes and
controls the operation, maintenance, and availability of its vehicles as well as being able to
extract useful statistical reports from the system and also manage the messages from the
citizen portal. Finally, the fourth axis concerns communication through the implementation
of the citizen portal with the municipality. Through this application, direct communication

is bridged on citizen issues concerning each municipality and their waste collection..

Keywords

Smart waste collection management, smart waste truck management, bin management,

smart waste bins, citizen portal, internet of things.
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ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANENIETHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

1. Ewoayoyn

1.1  To wpopinpa g SroyEIPLOoNG GTOPPLUNATOV OTIS CUYYPOVES TOAELS

H paydaia adénon tov aotikod 16100, N adENoT TG KATAvAA®MGNS Kot 1| TOAVTAOKOTNTO
TOV GLOKELOGCIOV Kl OAA®V omoPANTOV €Y0VV 0ONYNOEL GE ONUOVTIKN 0OENCT TOV
TOPAYOUEVOV OTOPPIUUATOV OTIS cLyypoveg TOAElS. H amotehecpatikn dlayeipion tov
amopplupdToVv aroterel kpioyo (RTNUA Yo TV Tpootacio Tov TepBEALOVTOG, T INUdcLa
vyelo Kot TNV OIKOVOUIKT PLOGIHLOTNTO TOV OGTIKOV TOAE®V. ['a TNV OVTIHETOTION QVTOV
TOV TPOKANGEMV £XEL O10UOPPWOEL Evo EVPOTATKO PLOGTIKO TAAIG1IO TOL £YEL WG GTOHYO
NV TPOAN Y|, EMOVOYPTGLLOTOINON Kot avaKOKA®GN, kabmg kot eBvikd oyédia dpdong mov

EMYEPOVV TNV TPOCAPLLOYY| 0LTOV TOL TAUIGIOV TNV TPAEN.

1.1.1 To gvpmnaiko Trhaicro — apyég Kol 6ToyoL

To gvpomaikd vopkd mAaicio yuo ™ Sayeipion anopintov Pacileton oty apyn g
«epdpynong tov omofANTovy, N omoia TEPIAOUPAVEL TO TOPOKAT® SO0YIKA GTAOLN:
TPOANYT, ETOVOYPNCUYLOTOINOT), AVAKVKAWMGT), OVOKTNOT| K1, O £5)YATN EMAOYT, O1dbeo.
[MapdAinia, Beomilovror capeic kot HETPNOYOl 0TdYOl avaKOKA®oNG, TGO Yoo To
ONUOTIKA OGO Kol Y10, To. GLOKEVACIOKE ardPBAnta. H avabempnuévn evpomraikn vopobeoia,
omwg anotvndvetol oty Odnyia-IThaicto v o ATOPANTA Kol GTIC TPOTOTOMGELS TNG
(2018/851), mpocdropilel oTadtoKd avEAVOIEVOVS GTOYOVG OVOKVKAMGNS Y10l TO. ONUOTIKA
amoppippata: 55% émg 1o 2025, 60% £mg 10 2030 Ko 65% Emc to 2035. [dwaitepn upaon
dtvetar, emiong, otnV TPOANYN TOPAYWOYNG OTOPANTOV Kol GTNV TPOUYMYY] TNS KUKAIKTG
owovopiog, ®g Pactkovg AEoveg TG EVPOTATKNG GTPATNYIKNG Yo T Prdoiun dtayeipion

TOV TOPOV.

1.1.2 To eAinviké mhaiowo — EXAA 2020-2030 kot vopoOstikég
npoToPovArieg

H EAAGoa mpoydpnoe oty £ykpion tov EBvikov yediov Awoyeipiong Aropaitov (EZAA)
v v mtepiodo 2020-2030, to omoio BETeL PIAOO0EOVG KOl CLYKEKPIULEVOVS GTOYOVGS, OTMG

N peiwon Tov 106000 TaENS amofAnteov oe 10% wg to 2030, n TApNg eEdAetyr TV
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TAPAVOL®V YOP®V aveEédeyKTng 01d0eong amoPfAnToVv, KaBdS Kot 1 ahENoT TOV TOGOGTOV
avakvkhoong oe 55% €woc 10 2025 kou 60% £€wg 10 2030. O1 &v Ady® oTOYOL
evBvypappilovror 1§ ko vrepPaivovv, KaTA TEPITTOON, TIC dECUEVGELS TOV £Y0LV TEDEL OE
evponaiko enimedo. [TapdAinia, To oyédio meprhappdavel eEgdikevpévec TapepuPaocelg otnv
0pYAvV®OOT TOV CGLGTNUATOV GLAAOYNG, TV avamtuén kot avoPdduion tov LVTodoumv
eneEepyaciag anoPfANToV, Kabdg Kot TV VIOBETNON KIVATP®V KOl OIKOVOUIKAV EPYOAEI®V

Y10 TNV EVIGYLON TNG AMOTEAECUATIKOTNTAG TOV dPACEDV dloyEiplong omoPANT®V.

1.1.3 Katdotaon onuepo — Paocika otoryeio Kol TAoELS (EAANVIKOG
ADPOG)

AVOaQOopIKd e TN CLVOAIKY] TAPAYM®YN ATOPANTOV, BAGEL TOV TPOSOPIVAOV GTOLEI®V TNG
EMnvikng Zratiotikng Apyng (EAXTAT) yw 1o €tog 2022, ektyudtor OTL 11 GUVOAIKY|
nocotnto. amoPAntwv oty EAAGda oviiOe oe mepimov 29,8 ekatoppvpla TOVOLG,
nopovctalovas avénon g tééewc tov 5,2% ce chyKplon He o avTioTo o SEGOUEVA TOV
2020.

Ewdwdtepa, 66OV apopd To SNUOTIKA GOPANTO KOl TNV OVOKVKA®MGT), GCOUGOVO UE TO
otoyyeia ™¢ Evponaikng Evoong kot tov Evporaikod Opyavicpov IlepiBdiiovocg
(EE/EEA), 10 mpaypatikd To606To avaKOKA®GCNG TV dNUOTIKOV amofAntev oty EALGSa
v to 2022 avépyeton o€ poMmg 16—17%, mococtd ONUAVTIKA XAUNAOTEPO GE GYECT LE TOV
puéco 6po g Evponaikng ‘Evoong, o onoiog dtapopepmveror mepinov oto 49-50% yia 10
010 érog. EmmAéov, n mapaymyn dSNUOTIKOV amofAnTmv avd Katowko oty EAAGda aviAe
oe mepimov 519 kihd etnoimg yo o 2022.

Xuvoyilovtog, Ta avaTéEp® dESOUEVA KATAOEIKVVOLV TNV VIapér VOGS 0VGIHO0VE XAGHATOC
peta&y Tov Becpofemnuévov otdywv (ot eninedo Evponaikng Evoong kat EXAA) kot g

TPOUYUOTIKNG ETIOO0TG TOL TOPOTNPELTAL GTNV TPAEN.

1.1.4 MNepIBAAAOVTIKEG ETTITITWOEIG

Ta Baockdtepa mepiParioviicd nTipata mov GYeTilovTal Le TIG VOICTAUEVES TPUKTIKES
Swyeipiong amoppupdrov oty EAAGS0, koD kol yeVIKOTEPO GTOV ACTIKO YMPO,
ocvvoyilovton og €ENG:

e Exmounécg agpiov tov Bepuoknmiov, kvping pebaviov (CH4), og amotéhespo g

avaepOPiag amosHvOEoN g OPYAVIKOV VAIKMOV GE YMPOLS VYEIOVOIKNG TOPNS.
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Pomavon tov £6a¢povg Kot Tmv vodyEImY VOdT®V Eoutiog S1oppPOmV Kot AVETOPKOVS
OTEYOVOTNTOG TOV YOP®V TAPNG 1)/Kal TapAvoU®V omofEcemy amofATOV.
ATOAEIL TOATIUOV TPAOTOV VADV KOl EVEPYELNG, 1| OToio OQeileTol 6T un
OMOTEAECUOTIKT AVOKOKAMOT KO ETAVAYPTCUYLOTOINGT VMKOV.

Epedvion tomikdv oyAicemv, 6mmg duGoouies, £0Tiec pOmavong Kot TpofAnpoTa

INuoGLag vyeiag, WIMG 68 TEPUTTOCELS TOPAVOLUWDV XOUATEPDV.

Ot avotépw TEPPUALOVTIKEC EMATOCEIS EVIEIVOVIOL OTAV ONUOVIIKO TOCOGTO TMOV

TOPAYOUEVOV  OmOPANT®V  odnyeitar mpog Toev, Ywpig va mponynbel dadikacio

npoeneepyaciag.

1.1.5 A&ITOUPYIKEG KOOI OIKOVOUIKEG ETTITITWOEIG

Yg Aeltovpyikod emimedo, Ol TPOKANGES MOV OVTIUETOMILOVY Ol OOTIKEG TEPLOYES

ocuvoyilovtat ota €ENG:

Y ynio Aertovpyikd K6GTOG TOV GYETICETOL [LE TN GVAAOYN KO LETAPOPE ATOPANT®V,
10 omoio emPopdveror mepTEPp® omd TNV ovayKn Swyelptong moAlomAmV
PEVUATOV OTOPPIUUATOV, 11O OTOV 1) SIHAOYT GTNV TNYT TOPAUEVEL GE OVETOPKN
emineda.

Averdprelo, KaTIAANA®V vodopdv enefepyaciog, onwg Movadeg Enclepyaciog
Anopitov (MEA), &yKotaotdoelg KOUmooTtomoinong Kot kEVIpa OlAoyNng,
YEYOVOS mov mePLopilel Tig duvatdTNTEG avoKOKA®mOoNG Kot odnyel oe avénuévn
dudBeomn amofATOV GE YMPOLE VYELOVOUIKNG TAPTG.

EAMami g epappoyn g apyns «o pumaiveov TANp®OVEY Kol YOUNAoD VWovg TEAN
TAPNGC, TO OTTO10 HEV AEITOVPYOVV EMAPKADG MG OTKOVOUKE KIVIITPOL Y10 TN Lelwon TG
TAPNG ATOPANTOV.

Ag1tovpyikés duoyEpeleg mov avTideTomiLovy o1 HIKpol 1 Teplpepelakol dNuot,
KLpimg AOY® TEPLOPIGUEVAOV SOESIUOV TOP®V, EAAELYNG TEYVIKNG ETAPKELNG KO
SVOKOM®Y ®G TPOG TN SCPAAIOT TNG OKOVOUIKNG Ploctudtntog GLAAOYIKOV

épywv duuyeiptong amofAntov.
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1.1.6 Y@ioTdpeveg TpokKANoeig oTov EAANVIKO XWpPo
Ev ovvrtopia, ot onuovtikdtepes TPOKANGELS TOL EMoNUaivovTol 6T oYeTIKN PiAtoypapio

Kot 6TIG ekBécelg cuvoyiloviot wg e&ENg:

Ioyvpn e&bptnon amd v TaEN, LE CNUAVTIKO TOGOCTO TV ONUOTIKAOV ATOBANT®V
va cuveyilel va odnyeiton 6€ YHPOLG VYEIOVOUIKNG TAPTG.

XopunAd mocootd avakOKAMONG Kol AVETOPKNG O1A0YN GTNV TINYN, LE T EMImEd
AVOKVKAMOTNG TOV ONUOTIKGV OToPATOV Vo VTOAEITOVTaL 0lsONTA TOV EVPOTATKOD
pécov dpov.

[Tapovsio wapdvoumy amobEéce®mV KOl OVETOPKNOS OMTOKATECTNUEVOV TOANLDV

YOLOTEPADV, TOL GLVEYILOVY Va dNovPYoVV TpoPANLOTA dtoKEIPLoNG.

"EAAelym enapKdV VTOSOUDY Kol EMEVOVGEMV, UE OVAYKN Yo avVATTUEY KEVIP®V

dthoyng, povadwv enegepyaciog anofAntov Kot VTodopdV yia BroamdPAnta, mg
npobmobEcel ylo T LeTAPacn 6 KUKAIKT OtKovopia.

Avemapkn olovopKd Kot Bespukd Kivntpo 1 €pappoyn avtav, Onmg N YoUnin
TILOAGYNOT| TNG TAPTG, O TEPLOPIGUEVOG EAEYYOG Kot EMPOAT TG vopobesiog Kabmg
KO 1] aVAYKT) Y10l OAOKANPOUEVE XPIUATOSOTIKA EPYOAELDL.

[TpofAnpata 610 TOMTIKO KOl O10IKNTIKO TANIGL0, OAAL KOl GTNV TOLOTNTO TV
OEQOUEVMV, LLE OCVLVETELEC TNV EPUPLOYT TOATIK®V, SaPOPETIKO pOUd TPOOIOVL

avd meprpépeta Kot {ntnpato a&lomotiog Kot GUVETELNG GTO GTOLXEID KOTOYPapTC.

1.1.7 Znpueia aiXpAg yia TRV EAANVIKA TTOAITIKA KOl TTPOKTIKA

To EZAA divel cagelg mocotikovg otoOXovs, OAAG M vAomoinom amoutel TEPAUTEP®

enevovoelg Katl Aettovpyikn avadtopyavmon tov OTA. H peiowon g taeng oto 10% £wg

10 2030 Qo amortioel cuvtovioUEveS dpdoelg: avénon yopntikdtntog eneepyociod,

YOPOBETNON  KATAAANA®V  €YKATAGTACE®Y, EQUPUOYY CLOTNUATOV TANPOUNIG ovd

oyxo/Bapoc (PAYT) kot evicyvuomn avakOKA®GONG 0pYaVIKAOV.

1.1.8 Zuptrepdoparta yia Tn diaxeipion amoppIpaTWyY otnv EAAGda

H dwyeipion amoppyupdrov oty EALGSa Tapovoidlet aloonueimt andkAiion petald tov

Beopobetpévav otoYwV Kot ¢ epapuolopevng Tpoktikng. Ta mocooTd avakOKAmong

napopévouy o€ wwitepa xounAd enineda, evod n eEdptnon and v taen eEokolovdel va
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etvar évrovn. Tavtodypova, VEIoTOVTOL SOUIKES KOl AEITOVPYIKES AVETAPKEIEG TOGO GTOVG
OMUOVS 000 Kot OTIC GYETIKEG LITOdOoUEG. Ta mapamdve amotelodv onueio agetnpiog yo
TANODPa EPELVNTIKAOV KATELOVVOEMVY, OTWG 1] AELOAGYNON TOV EPAPUOLOUEVOV TOAMTIK®V,
N avAALGT] KOGTOVG-0QPEAOVG ENEVOLTIKAOV TOPEUPACEDV G LTOJOUES (evdeikTikd MEA 7
dweipton Proamofinitv), n Sepedvon NG CLUTEPLPOPES TOV TOATOV MG TPOS TN
dwAoyn ommv myn, KaOOS Kot M TAOTIKY EQOPUOYN GLOTNUATOV TANPOUNG Bdost

TOPAYOUEVOL OYKOL 1 PAPOVE Kol KIVATPMOV Y10 EVICYLOT TNG OVOKOKAMOTC.

1.2 Kivnrpa kai Avaykaiotnta t¢ ‘Epeuvag: Znuacia 1ng
‘Eéumrvng Aiaxeipiong Amoppiuuarwy oro lMAaioio twv Smart
Cities ornv EAAada

1.2.1 Kivnrpa yia Tnv épguva

AVENON 00TIKOV TANOVOROD KOl ETTTAOGELS OTLS VTOOOUES OLOYEIPLONS UTOPPIURATOV
H S1opkng abénon 1ov aotikod TANGLGHOD ETPEPEL CNUAVTIKEG TIEGELS OTIC VPIOTAUEVES
vrodopég dayeipiong amoppiupdtov. Ta mopadocioKd GLGTAUATO GLAAOYNG, TA OToio
Basilovtar ot yepokivnn emonteiocn TV KAOWV KOl 6€ TPOKAOOPIoUEVA OPOLOAOYLN
OTOKOMONG, TAPOVCIALOVY CNUAVTIKEG OOLVOUIES OC TPOG TNV OTOTEAEGUOTIKY Kol
arodotikn dwyeipion. H evoopdtoon “€Eumvev” texvoloyidv, dnwg to Aladiktvo Tev
[paypatov (IoT) kot mponypévor acBnmpeg, dvvatal va TPOGOMCEL SLVOKOTNTO,

eveMéia Kot vyMAGTEPA EMITEDD ATOSOTIKOTNTAG GTN SLXEIPIOT TOV OCTIKMOV OTOPANTOV.

Owovopkn arod0TIKOTTA Kol 0pOoroyikn dwoyeipion TOP®V

H oa&onoinon ocvomudrov éEuvnvav kadwv, eComhopévov pe acntpeg pérpnong
TANPOTNTAS, TPOGPEPEL TN SOLVATOHTNTA PEATIGTOTOINGONG TV OPOLOAOYI®V OTOKOMONG. 2
OTOTEALEC O, ETITVYYAVETOL LEIMGT TN CTATAANG KOWGIHU®V, TOV AEITOVPYIKOV KOGTOVG TOV
avOpomvov duvapikov, Kabng kot g ehopdg Tov oynudtov culioyns. H eotkovounon
nopwv Kabiototor 1WOloitepa ONUOVTIKY, OEOOUEVOV TOV TEPLOPICUEVOV  ONUOTIKMV
TPoOTOAOYIGU®Y, Kot CLUPBGAAEL o PuOoLdTTE TOV  VANPECIOV  Oloyeipiong

OTOPPIUUATOV.

Amlopotiky Epyocio 5



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

Heprparioviikd o@EAN Kol cVpPoAT] 6TV KUKAIKT OlKOVORiQ

H gpappoyn é&uvnvav cvotnudtov dlayeiptons amoppiupdtov cUUPBAALEL OVGLOGTIKA GTN
peioon TtV apvnTIK®V  TEPPAAAOVTIKOV emmtdoewv.  Edwotepa, M amoguyn
VIEPYEIMOUEVDV KAOWV TTEPLOPILEL TN PUTOVOT) KOl TIG OGLLEC, EVA 1 LEIDOT) TOV EKTOUTAOV
POTOV OO TA OTOPPLLOTOPOpa oxHaTe vtootnpilel ) Pertioon g mTOLOTNTOS TOV
aoTikov mepIPaArovtog. TlapdAinia, O1ELVKOADVETAL O KOADTEPOG OLOYMOPIGUOS TMOV
OVOKVKADO UMV DVAIKOV KO EVIGYVETOL 1] AVAKOKAMOT), GTOLEI0 KPIGIHO Yo TNV emitevén

TOV OPALOTOG TNG “KUKAIKNG TOANG”.

Evioyvon ocoppetoyng T@v ToAMTOV Kol S10pn6p@ @61 KOVATOVPUS AVEKVKAMGNGS

H ypnom é&unvov mhatpopumv, Onwc ot Kador ovakvkAwong pe texvoroyio RFID,
TPOCOEPEL TN OLVOTOTNTA GUECNG EUTAOKNG TOV TOAMTOV ot ddikacio dayeipiong
amopplupdTov. Méow g emPpdfevong aviroyo pe TNV TOGOTNTO KOl TOWOTNTO TOV
OVOKUKADG UMV TOL AIOPPITTOVTOL, TNG TAPOYNS TANPOPOPNONG GE TPAYLATIKO XPOVO Kol
™G YPNONG OLAOPUCTIKMV EPYOAEI®MV EVNUEPWOONG, EVIGYVETAL 1] TEPPOAAOVTIKT GLVEIdNON

KOLL 1] EVEPYT] GUUUETOYN TOV TOATAOV GTNV AVOKVKAMOT).

EvOuypappion pe 0vikég kKo eopOTOTKES 6TPATNYIKES

H EAAéda €xet Bécel prAd00E0VG 6TOXOVG Yol TV TPOo®ONOT TNG KUKAIKNG OIKOVOUTING Kot
v voBénon “Evvav”’ Mcewv 610 TAaicto twv Smart Cities. H mapovoa Epguva dvvaton
Vo VTooTNPigeL TIG TPOoTABEIEG TOV POPEMY TOTIKNG AVTOOIOIKNGNG KO TNG KEVIPIKNG
KUBEPYNONG, TPOGPEPOVTOS TPOUKTIKG LOVTEAL EQAPLOYNGS, AVAAVCT) KOGTOVG-0PEAOVS KoL
TEKUNPUOUEVEG TPOTAGELS TOMTIKNG TOV B GLUPAAOVLY GTNV EMITEVEN TOV GTPATIYIKOV

oVTAOV.

AVAYKN Y10 TEPULTEP® EMIGTHOVIKI] SLEPEVVI|GT] KOL KOVOTONIN

[Topdtt o€ d1ebvEig emimedo €xovv kataypapel ToAvAPOUES HEAETES OYETIKA LE T EEuTTva
oLGTHNOTE OlOYEIPIONG OMOPPIUUATOV, OTNV EAANVIKY] TPAYUOTIKOTNTO TopaTnpEiTOL
EMEWYT TEKUNPIOUEVOV TOPOOEYUATOV, OEWOAOYNONG EMOOCEMV KOl OVAALGONG TOV
EOIKOV TEPLOPIGUADV TOL EVLTAPYOVV (TTOATIKAOV, OIKOVOUK®V, TEYVIKMOV). ZVVETMG,

KPIVETOL EMITAKTIKY 1 ovaykn va diepevvnBel, pécw g mapovcag £pyaciag, o TPOTOg
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TPOCAPLOYNG KOl EVOMOUATMOOTG TV TEYVOAOYLDY OLTMV OTIS WOUTEPOTNTEG TOL EAANVIKOD

OGTIKOV TOTIOV, TNG TOALTIKTG KOl TNG AELTOVPYIKNG OOUNG.

1.2.2 Inpaocia Tng 'E§umrvng Alaxeipiong Amoppigpudtwy ota Smart
Cities otnv EAAGOQ

1.2.2.1 Npaktika napadsiypata otnv EAAGdSa

210 TAOIG10 TNG LIOBETNONG KAUVOTOU®MY AVGEWMV J1OYEIPIONG ATOPPUUUATOV OTIG EAAMNVIKEG
“¢Euomvec moAelS”, a&ilet va avapepBobV OpIoUEVEG YOPOKTNPIOTIKEG EQPAPUOYEC TTOL
vAomoovvton amd etoupeieg Kot opelg tov ydpov. Evdewtikd, m etarpeio Intracom
Telecom €yer avamtoéel v mAloteoppo Smart Waste, n omoia aflomoiel oacOntmpeg
Awdiktoov tov [paypdtov (IoT) evtdg tov Kddwv Yo TNV KOTAYPOET THG TANPOTNTIGS,
EMTPEMOVTOG TV OLTOUOTOTOINGT EWOOTOMGEMV Kal T PEATIGTOTOINGN T®V SPOUOAOYI®V
amoxopdne. EmumAéov, n ovykexkpyévn mAateoppo vrootnpilet ) dayeipion g
TPOGPACcNS GTOVE KAGOLS, KOOMG Kat TNV EMPPAPEVOT TOV TOMTOV HECH YPONG KOPTDV
RFID.

[MopdAinia, o Ouhog Texvoroyuwv Xvotmpatog (OTS) mpooeéper v epapproyn
Openl|WasteManagement, 1 omoio. TapEYel oTOLG APUOIIONG QOPEIC TN dvvaTOTNTA
TopaKoAovLONoNG TG TANPOTNTOS TOV KAS®Y GE TPAYHATIKO ¥pdvo, TNV £yKoupn ANym
TPOEOOTOMGEMV KOl TI| SLVOALIKT] AVOTPOGOPLOYT TV SPOUOAOYI®V OTOKOUONG.
A&oonpeimt elvan ko n dpactnpromoinon g etaupeiog EPTA Environmental Engineers
OTOV TOUEN TOV “EELTTVEOV TOAE®V”, ILE GYEOIOGLO KOl DAOTTOINGT GLUGTNIATOV pay-as-you-
throw (mAnpoun PBdoet dykov N PApovg amopppdtomv), EVTVEOV KAS®VY UE TEXVOAOYIES
RFID 7} QR code kot ynolokdv TAat@opudy yio v emBpapevon g ovokOKA®oNC.
EmunpocBétwc, n etanpeia Brainbox Technology €yt mpoympnoet otnv vAonoinon Avcemv
OV APOPOLV TNV TapakorlovONGN NG KaBAPLOTNTUS TOV KAd®V KOl TNV 0pYEvVmOOT| TMV
dpopoAoyimv GLALOYNG, AEOTOLOVTOS AGONTPES TANPOTNTAG GE TPAYUATIKO YPOVO.
Téhog, a&iler va onueiwbei ot n Teprpépera [Tehomovvnoov Tunbnke pe d1dxkpion ota
Smart Cities Awards ywo 10 épyo dwayeipiong amoppiupdtov mov vionoince. To yeyovog
avtd avadelkvoel v “é€vmvn dwoyelpton amoppUdTOV”’ ©¢ BepeAddeg oToyEio ™G

Blooung avamtuéng mov avayveopileTor Kot amd TOVE TEPLPEPELNKOVS POPEIC TNG YDPOC.

Amlopotiky Epyocio 7



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANENIETHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

1.2.2.2 Owovopukn Kat Meptfarloviiky Biwoipotnta

H evoopdtoon £Eunvav cuomrdTov Sloyelptons amoppidtoy dOVIToL Vo TPOGPEPEL
0VGLMAN OPEAT TOGO GE OIKOVOULKO OGO Kol 6€ TEPPAALOVTIKG EMIMEDO Y10 TOVE ONLOVG.
SVYKEKPILEVO, 1) EQAPLOYT TETOLMV TEYVOLOYI®V GLUUPAAAEL 0TI LEI®ON TWV AEITOLPYIKOV
domavav, kabmng enttpénet T PeATioTonoinon TV SPOUOAOYI®Y GLALOYNG ATOPPIUUATOV,
nePLopilovtag TIG TEPITTES LETAKIVIGELS TOV OXNUAT®V KoL, KOT ETEKTOCT], TIC AVAYKEG GE
avOpomTvo dvvapko Kot kawoto. [TapdAinia, n peimon e Katavdimong mopwv odnyel
0€ ONUAVTIKT EAATTOOT TOL TEPPOALOVTIIKOD OTOTLTMOUATOC TV OOTIKAOV TEPLOYDV. Ta
TOPOTAV® OQEAN EVIGYVOVV TN HoKPOTPOBecun PLOcIHOTNTO TOV EAANVIKGOV TOAE®V Kot
OCUVEIGPEPOVY  OVCIOCTIKA OV €Mitevén TV €Ovikdv Kol EVPOTOIK®OV  GTOYWOV

TEPPAALOVTIKNG TOMTIKNG.

1.2.2.3 Kowvwvikn) Artodoxn kot EUnAokn twv NoAttwv

H emruyia tov cvompdtov éEumvng dtayeipiong amoppptdtov eEapTdtol 6€ GNUOVTIKO
Babud amd TV KOWMOVIKY 0modoyn Kot TN OpacTHPLO. GLUUETOYN T®V ToAlt®v. H
EVOOUATMOON UNYOVICUOV 7OV TPOAYOLV TN Guupetoyn kot emPpoapedovv vrevhuveg
TEPPOALOVTIKEG TPOKTIKEG OVVOTOL VA EVICYVGEL OVLGLOCTIKE TNV  TEPPAAAOVTIKY
ovveldnon kot ocvumeppopd tov mTANBvopov. O KOW®VIKOG aVTOS  TOPAYOVTOG
avayvopiletol ¢ KataAlvTikog yio v emtuyio kdbe mpwtofoviiog mov evtdooetol 6To
mAaic1o TV “eEumvav morewv”. H evepyn epumiokn Tov kotoikov cupaiiel kabopiotikd
OTNV EMITEVEN PECAIGTIKOV KOl UETPNOIU®V OTOY®V, OGS 1N adéNon ToV TOGOoTAOV

OVOKVKAMONG KO 1] OTOTEAECUATIKY] HEIWON NG TAPAYW®YNG ATOPANTOV.

1.2.2.4 Ztpatnywkn evBuypappion e tig «EEunveg MOAELG» Kot TLG
NEPLBAANOVTLKEG TIOALTLKES

H EALGS0, 610 TAOIG10 TOL EKGLYYPOVIGLOV TNG dNUOGLOG d10TKNoNG KO TNG EVIGYLONG TOV
“¢Cuomvav morewv”, mpombel cuoTNUATIKE TNV VIOETNON KOVOTOU®V TPUKTIKAOV TOL
evappovifovron pe Tig apyEg TG KLKAIKNG otkovopiag. Eidikdtepa, n opBoroyikn dwayeipion
OTOPPIUUATOV OVOOIEIKVOETOL MG POCIKO CLOTATIKO GTOXEI0 TG €OVIKNG OTPATNYIKNG,
CLUUPBAAAOVTOG OVGLOCTIKA OTNV EMTEVEN TOV GTOY®OV OEPOPilag Kol TEPPUAAOVTIKNG
TPOCTUGIOG. XTO TAAIGLO aTd, 1 TAPOVSO EPEVVNTIKY EPYOACIN EVIGYVEL KOl TEKUNPLOVEL

TIG VPIOTAUEVES TOMTIKEG KATEVOHVGELS, EVED SVVATOL VO TPOCPEPEL YPT|OLUEG TPOTAGELS KO
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TEKUNPIOUEVO GUUTEPAGUOTO TOV UTOPOLV Vo a&lomomBobv ot dtedikacio Aynmg

ATOPACGEDY TOGO GE TOTIKO OGO KOl GE TEPLPEPELNKO EMITEDO.

1.2.2.5 Epeuva ko Kowvotopia

Ao aKaOMUOTKY] KoL EPEVVITIKY] OKOTIAL, 1 LEAETN TNG £ELTVNG Sloyelptong OmOpPPUHATOV
ouVIoTa éva dVVOUIKO Tedlo avATTLENG KOVOTOU®MY TEXVOAOYLOV Kol HEBOOOAOYIDV.
Ewwotepa, n aglomoinomn mponyuévev cvomuatov Atadiktoov tov [paypdtov (IoT), n
ovoTnUaTiK ovéivorn Oedopévov (“smart data”), KaBOG Kot M EQOPUOYN TEXVIKMOV
UNYOVIKNIG padnong yw v avtoépotn taSivouncn omoppLUIToVY, SUOPO®VOVY TO
EMGTNUOVIKO vTOBabpo Yo T dNpovpyio ATOTEAEGUOTIKOTEP®V TPUKTIKOV GTOV TOUEN
avtd. [TapdAinia, n avarntugn Kot 1 xpnon TePPOALOVIIKOV-0IKOVOUIKAOV LOVTEA®V, OTI®G
N avAALGT KOGTOVC-0PELOVS, GUUPBAAAEL OVCIACTIKA GTNV TEKUNPLOUEVT aEloAdynon TG
Amod0TIKOTNTAG KOt TG PLdcItdTnTag TV TPOTEWVOUEV®Y ADGEMV.

H mapodoo épevva ddvator va GLVEICQEPEL ONUAVTIIKE GTOV OYESGUO KoL TNV
EMOTNUOVIKY] AE0AOYNOT TETOIOV KOWVOTOU®MV GLGTNUATOV, LE 100iTEPN EUPACT] GTNV
TPOCAPLOYY] TOVG OTIG 1O10UTEPOTNTES TOL eAANVIKOD TAoucsiov. H eotioon o€ Tomikég
aVAYKES KO TPOKANGELS OTOTEAEL KPIGIUN TOPAUETPO YL TNV EMLTVYIO TNG EPOUPUOYNG TOV
EEumvav  TEYVOAOYLIOV  Oloyelplong  amOPPUUATOV, EVIGYVOVTAS TOPEAANAQ TNV

TPooTIOEUEVT a&lo TOV EPELVTIKAOV ATOTELECUATOV GE BVIKO KOl TEPLPEPELNKO EMITEDO.

1.2.2.6 Zupnépacpa

H 61e&odtcn avaivon g £Eumvng dloyelpions amoppd Ty 6To TANIGIO TOV EAANVIKOV
“E&unvov Tlodewv” kabiotator Oxt poévo emikoipn, oAAd kot (OTIKNG onUociog yio )
Brooyn aotiky avantuén. O cvykekpluévog Topéag oTlalel otn oHvOEST TEXVOLOYIKTG
Kowvotopiog, mePPOALOVTIIKNG PLOGIHOTNTOS KOl €VEPYOD KOWMVIKNG GULUUETOYNS,
TPOCPEPOVTOS CTOYEVUEVES KOl €QOPUOGIUES AVGES ©T0 GUVOETOL TTPOPANUATA TOV
avTipetonilovv ot OMuoL, o1 TepLPEpeleg kol ol moAitec. H mapodoa epevvnrikny epyacia
dvvaToL VoL CLUPBAAEL OVGLAGTIKG GTNV TEKUNPIOGCT TNG OMTOTEAEGLATIKOTNTOG TOV EEVTVOV
ocvotnudtev dwyeipiong amoppipupdtov oty EAAGSa, eved mopdAinio pmopel va
JTVTTOCEL TPOTAGELS Y10 TEPULTEP® PEATIGTOMOINGN Kol VOl TPOTEIVEL LOVTEADL EVPVTEPNC

EQUPUOYNG TOVG o€ eBVIKS 1)/kan d1E0VEC emimedo.
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1.3 X2KOmO¢ KaI OTOXOI THS Epyaoiac

2KomOG TG TAPOVCAG SUTAMUATIKNG EPYOCIG Eivat 1) O1EPELYNOT Kol AVAALGT) TNG EELTTVIG
Slayeiplong GLAAOYNG OMOPPIUUAT®VY, EVOC TESIOV TOV ATOKTA OAOEVO, Ko HEYOADTEPN
ONUOGIO YloL TNV OVIYETMONION TOV GUYXPOVOV TPOKANCEMY G AGTIKA TEPPAAiovTa,
Wwitepa oTic avantuocopeveg moOAeLS. H éEumvn dayeipion amockonel ot fedtioTonoinon
NG TOSOTIKOTNTOG KOl TNG PLOCIUOTNTOS TWV GLGTNUATM®V GUAAOYNG OTOPPIUUATOV, LECH
™G OAOKANPOUEVNS aE10TOINONG TEYVOLOYIDV GLALOYNG dedOUEVAOV (OTTMG TO AladiKTLO
tov [Ipaypudtov — 1oT), mponypévov avolvtikov pebddwv Kot epyoreimv vwootnpiEng
ATOPACEMYV, OTWG ONTIKOL TIVaKEG EAEYYOVL.

Ewdwotepa, n epyacio ETOUDKEL

e No avoADGEL TNV LVEIGTAUEVY KOATAGTOON TNG OlXEIPIONG ATOPPIUUAT®V GTNV
EAAGOa kKot va aglohoynoet Tov Babud TOUOTNTAG TOV EAANVIKGOV SNUOV Y10 TNV
V10040 £ELTVEOV TEYVOLOYIDV.

e No efetdost Tig TeYVOrOYIKEG AvoElg €Eumvng dwyeiptong omoppupdtov (IoT
aleOnmpeg, TAATEOpUES TapakoAoHONoNC, cuoTHHOTH pay-as-you-throw) kot va
HLEAETNGEL TNV TPOGOPLOYT TOVG OTIG AVAYKES TV EAANVIKOV OGTIKAOV TEPLOYDV.

e Noa gvtomicel to gumddl, TIG MPOKANGELS KOL TOVG EMTOYLVTEG VIOOETNONG
(Beopucote, 1pMNUaTOd0TIKOVE, TEYVOLOYIKODS, KOWVMOVIKOVG) TV £EuTVeV AVCE®DY
o6& EMANVIKOVS OMLOVGE.

e Noa ekTIUnoEL To TEPPUAAOVTIKA, AEITOVPYIKE KO OIKOVOLLKG OQPEAT] TOV SVVOVTOL
VoL TPOKVLYOLV ATtO TNV EQOPLOYT EELTVAOV TEXVOAOYIDV O1oLXEIPIONG OTOPPIUUATOV.

e Na poteivel £va TPUKTIKO TAAIGLO GTPATNYIKNG EQAPLOYNS 1] LOVTELO TPOGEYYIONG

Y10l TOVG EAANVIKOVG ONIOVG, PAGIGUEVO GTO EPELVITIKA EVPNLLOTOL.

>10 mAaiclo g epyaciog TPOPAETETAL 1| AVATTLEN GYETIKMOV EPOPUOYDOV €0’ €ENG Oa TO
ovopdoovpe TTAnpogoprokd Xvomua (I1X), dnwg mivakag eréyyov M/xar IIZ yo 11g
ONUOTIKES apyEG Kol TOLG VITAAANAOLG KABAPLOTNTAS, Le GTOYO TN SELKOAVLVGT TG AYNG
OTOPACEMV KOl TNV OTOTEAEGUATIKY] dtoyeiplon TV amopplupdtov. Idwitepn éugaon
StveTal otV TPOKTIKY EPOPLOYT TOV TPOTEVOUEVOV ADGEMV, LE CKOTO VO, KATOGTEL SuvaTn
1 TAOTIKY] VAOTOINGY| TOVG GE TOMIKOVG O1LLOVG.

Ot otoyor ¢ epyaciog dwapBpdvovtal ce BewpnTikd, TEXVOAOYIKO Kol EQUPLOGUEVO

EMIMEDO, KOl OMOGKOTOVV OTNV TOPOY®YN TEKUNPLOUEVOV, EQPUPUOCIU®V KOUVOTOUMV
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Moewv mov Ba cuUPAAOVY 0VGLUGTIKA GTN PIOGYL AGTIKY OVATTLEN Kol 6TV EVIGYLON

NG OMOTELECUATIKOTNTAG TNG Olayeipiong amoppippdtov otnv EALGSa.

1.4 Epesuvnrika Epwriuara
210 MAOIGIO0 NG TOPOVCOS OWMAMUOTIKNG €PYOCIOC, TO EPELVNTIKG EPOTILOTO
dtpopedvovtal e otdyxo TV kabodrynon g viomoinong g epappoyns (IX) mov Ba
oyxedtootel. To epOTUATO ALTE ATOTLTMOVOLY TN BE®PNTIKY| KOl TPUKTIKN TPOGEYYIoN TNG
épeuvag, eotialovtag otn OlEPELYNOT TNG CLUPOANG TV EELTIVEOV TEYVOAOYI®DV OTN
Bedtimon g dtayeiplong amopppdT®V 6Tovg EAANVIKOVS O1LOVS, COUQ®VA e TIG APYEG

TV é&uvov tolewv (Smart Cities).

1.4.1 Kupio Epeguvnriké Epwtnua (Primary Research Question):
[Mog pmopovdv ot €&umveg teYvOAOYieS Olayeiplong OMOPPUHATOV Vo, cUUPBdlovV o1

BeAtiwon NG OmMOTEAEGUATIKOTNTOG, TNG PLOCIUOTNTOG KOL TNG OKOVOIKNG Agttovpyiog

TOV EAMNVIKOV TOAe®V 6T0 TAdiclo Tov Smart Cities;

1.4.2 AcutepevovTta Epeuvntika YIroepwTtipara:
1. TIowo elvar 10 vEoTAPEVO €Mimedo OpPYAVOONG, YNEOKNG OPUOTNTOS Kot

OTOTEAECUOTIKOTNTOG OT JLOEIPIOT ATOPPIUUATOV GE EMAEYUEVOVS EAAVIKOVG
dMpovg;

2. Tloweg é&umveg teyvoroyieg (6mwg loT asOntipec, TAatedpues TapakorlobOnong ce
TPAYUATIKO YpOVO, GLGTNATA TIHOAGYNONG avd Tapayoueve andfinta — PAYT)
Bempovvtol KOTAAANAOTEPES YIO0L EPAPLOYN OTO EAANVIKO aoTIKO TTEPPAALOV Kol
o woteg mpovmoHicelc;

3. Tlowt mapdyovieg Asttovpyodv G eumdd | ©¢ KOTAAOTEG Yoo TV LwoBETNON
ocvotudtov £Eumvng owayeipiong amoppiupdtov oty EAAGSa  (evoekTikd:
olKoVouIKOt, BeaKol, KOV®VIKOL, TEYVIKOL, TOATICUIKOL);

4. Tlow meptPaAlovTikd, KOVOVIKO KOl OIKOVOLIKA OQEAN TEKUNPIOVOVTOL OO TN
debvn Bproypagio kot oo amd avtd SHvavTol vo EPApUOGTOVV PEOAGTIKA GTOV
EAMMMVIKO YDPO;

5. Me mota peBodoAoYIKY) TPOCEYYIOT UTOPEL VO OYESIOCTEL £VOL TPOCAPLOGUEVO
povtélo epappoyne (implementation roadmap) yww v vioBétnon €Evmvng

JLoyelp1ong AmOPPUUAT®OV GE EAANVIKOVG ONHLOVG;
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H datinmon tov mopandveo epeuvnTiKaV epotnuatov amotelel tov Bepéiio Aibo yo
pebodoroyikny Tpocsyylon e epyaciog, Soo@aAiovIog TNV TOpOywYN EMIGTNLOVIKA
TEKUNPLOUEVOV KO TPAKTIKE EQAPUOGILOV AVGE®V, TOL Oa GLUPBAAOVY OVGLUCTIKE GTN

BeAdtimon Tov cvetnudtov dtoyeipiong amoppippdtov otnv EAAGSa.

1.4.3 AlatoTwon YmoBéoswyv ‘Epeguvag
Aappavovtoag vroéyn m PpAoypaeikn Beperimon, 1o epevvnTikd TpoOPANUa, T oNUAci

™G TaPoHGOS EPELVIC, KOOMG KOl TOVG GTOYOVG KOl TO EPEVLVNTIKA EPOTNUOTO TOV EYOVLV
1e0¢t, dtutvmdvovtal ot akdAovBeg epguvnTiKéC VToBEGELS, o1 omoieg Ba amoteAécovy TO

TAOUG10 EAEYYOL KOl AVAAVONG TOV EUTEIPIKDOV OEOOUEVDV:

Kevrpikn Epsovyniky YrnoOson

H gpappoyn cvommudtov £5umvng dtoyelptong amopplpdtoy 0ev EMPEPEL GTATIGTIKAOG
ONUOVTIKEG OLOLPOPOTOIGELS OTO EMIMEDO OMOTEAEGUATIKOTNTOS TNG GLAAOYNG, OTO
Aertovpykd kOGTOG KoL 0TV TEPPAALOVTIKY] EMIO0ON TOV ONUWOV, CGLYKPITIKO UE TO

TAPOO0GLOK( GUGTHLOTO OLOYEIPLONG OTOPPIUUATOV.

Evaliaxtiky Epeovytiky YnolOson

H vio0étnon kot epappoy] cuotudtov £EumvNg Jlayeiplong omopPIUUATOYV GUUBAALEL
oVCIWOMG ot PeATiOON NG OMOTEAEGUOATIKOTNTOS TNG GLAAOYNG, OTNn UEloN TOL
Aertovpykoy KOGTOVG Kol 6TV €VIGYLOT NG TEPPOAAOVTIKNG EMIOOCNG TOV EAANVIK®OV

OMUwV.

Ewoixég Epsvovyrinés Yrobéoeig

e H svooupdtowon teyvoroyidv aicmpov Kot GLGTNUATOV AldIKTOOV TOV

payudatov (IoT) otovg kdoovg amopppdTov 0dnyel oe Peimon TOV TEPITTOV

dpopoAoyi®v GuAAoYNG, KaODE Kot TOL GLVOAKOD KOGTOLG KOLGIH®OV TV

ONUOTIK®V LINPESLOV KaBaploTTOC.

e H mapoyn minpoeodpnomng Kot KWATPOV TPOG TOVG TOMTEG HUEGH YNOLUKOV
EQUPUOYDV CUUPBAAAEL GTNV ODENGT TOV TOCOGTMOV OVOKVKAWMGNG KOl EVIGYVEL TN
GUUUETOYN OTN O10A0YN OTNV TTNYN.

e H oaonoinon cvomudtov mpoyvemoTikig aviivong dedopéveov ot dtayeipion
ATOPPIUUATOV 0md TOVG ONUOVG PEATIOVEL TOV GYESOGUO TOV SOBESIU®V TOPOV

KO LELDVEL TOV YPOVO ATOKPIOTG G TEPLOTATIKA VIEPTANPWONG KAOWV.
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e H evooudtoon E&unvov ADGE®V 6T SL)EIPIOT) OTOPPIUUATOV EVOLVOUADVEL TN
OeTikn] O0TAON TOV TOMTAOV AMEVOVTL GE KOWOTOUES ONUOTIKEG VLINPECIEG Kot
npowbel MV TEPIPaALOVTIKY] EvaGONTOTOINGT Kot KOVATOVPO.

e Ot eélMAnvikol Mpot avTHeT®TILOVY CNUOVTIKG EUTOdIN. 6TV VAOTOINGT EEVTVEV
CLGTNUATOV SLoYEPIONG AMOPPIUUATOV, TO. OTToio GYETICOVTAL e OIKOVOKOVC,
OPYAVAOTIKOVS KoL TEYVIKOVS TOPAYOVTES, GE HeYaALTEPO PabUd o€ cOyKplon pe

GAAEG EVPOTAIKEG TOAELG.

Apvyrikés YrnoOéoeis (mpoaipetind yia 6TaTIGTIKY Avdivcn)

Agv mopatnpodvTol GTATIGTIKG CNUAVTIKES SPOPES HeTAE) TV TOPASOGIOK®Y KOl TMV
EELVTVOV GLGTNUATOV SLXEIPIONG ATOPPILUATOV GTOVS TAPOTAve AEoveg aloAdynong.

Ot avotépm vrobécelg dHvaviat vo dlepeuvnBovy HEG® TOGOTIKMY HEBOIOAOYIDV (OTTMC
avdAvon KOGTOvg, 0&oAOYNoN OPOUOAOYI®MV GUAAOYNG KOl KOTAYPOQPN TOCOGTMV
OVOKVKAMOTG), TOWTIKOV HEBOOMV (EVOEIKTIKA: GUVEVIEVEES LE OTEAEYN TNG TOMIKNG
0VTOOL0TKNONG, EPMOTNUATOAOYIN TOATAOV) 1} LE YPNON UIKTNHG LEBOOOAOYIKNG TPOGEYYIONG,
e PaAovVTOog TNV EMCTNUOVIKY £YKLPOTNTO KOl TNV TPUKTIKY] EQOPUOCIUOTNTO TOV

EPEVVITIKDOV OTOTEAEGUATOV.

1.5 MeOodoAoyia mpooéyyiong

210x0G ™G pebodoroyiag sivar va a&lodoynoel 10 1600V VOUOBETIKO Kol AEITOLPYIKO
mAaiclo ¢ cvAAoyNc/amokopdng anoppiupdtov otov Aquo F'aliov og Case Study, va
evromicel Kevd, eumddia Kot evkoupieg yio £Eumveg AVCELS, Kol VO TOPAGYEL GUGTUATIKY|
TEKUNPIOON Y10 TPOTAGELS TOAMTIKNG KOl EQAPHOYNG.

‘Eva minpoeopiaxd cvotua (ITX) to omoio Oa mapéyer mAnpogopieg oyetikéc pe v
TANPOTNTOA TOV KAOMV OTOPPUUATOV TNG TOANG avE TAKTA XPOVIKAE dtactnpata Yo kibe
nuépa, v PBEATIOTN dtadpoun KAOE amoppYLLOTOQOpOL, TO TANDOG TMV OYNUATOV Kot TV
epyalopévav mov amaitohvtol oe MuePNotla BAcn, TV KATdoToon TOV KAd®V UETH TNV
dtadasion TNG OmOKOUIONG, TO OTIYLO TOV KAGOL KOl TOV OITOPPLUUOTOPOPOV, GTUTICTIKA
oToyElo Kot avapopég mTov eivor YPNCIUES Yo TNV OTOTEAECUATIKOTEPT Kot PEATIOT
Aertovpyio TG VINPEGING OmOKOONG amoppippdty, Ba aroteAécel anapaitnto epyaieio
oToV Topéa Kabaptotntog kbe onpov kot cuykekpipéve tov dnpov aliov.

H mopovoco dmlopatikn epyocio €xel okomd v avdmtuln evog TANPOPOPLOKOD

ovotiuatog (ITX) o omoio Ba amoteleiton amd T€0cEpO EMPUEPOVSG GLOTAHATA (CLGKELN
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npocopoiwong «E&vmvovy Kddov, epappoyy Web App «Xvomua Awayeipiong
Amopprupdtovy kat epapuoyn PWA (Progressive Web App) 'EEunvoAmoppipatopdpo —
Y10 TOLG 00N YOVE TV OYNUATOV Kol TEAOG TNV TOAN TOATAOV Y10 EVIUEP®OGT TOV SN0V
amevbeiog amd TOVG TOMTEG Yo TLUYOV TPOPANLATO TOL APOPOVV TNV OTOKOUON| TOV
amoppupdTov e tepoyne. To IIX 6o aglomotel t1g teyvoroyieg Internet of Things (IoT)
Kot Oa wapEyel TANPOPOPIES Y10 TNV TANPOTNTA TOV KAS®V, TNV JO)EIPLOT SOPOUDY TOV
OTOAOV QTOPPIUUOTOPOP®Y, TNV OAMEIKOVICT] TOV OTOPPILLATOPOP®Y Kol TOV KAOMV
OTOPPUUATOV GE XAPTY, TNV HElDON TG KuKAoQOpiac, TV avénon g Kabapidtntog, tnv
HelmoT TOv KOGTOVG OMOKOMONG, TOV EAEYXO NG TOGOTNTAG TMV OTOPPUUATOV TOL
oLAAEYOVTOL PE TNV TTOGOTNTO OV Topadidetar otovg XY TA kot Eppeca v KoAVTEPN

a&lomoinon Tov avlpAOTIVOL SLVOULIKOV.
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2."E&umveg moLeLs, (OPUKTPLOTIKAE Kol TE(VOLOYiES (Smart
Cities)

2.1. "Evvowa kon yapaktnprotikd Tov Evnvev [Horleowv (Smart Cities)

O 6pog «E&umvn TI6An» (Smart City) meprypdoet éva oOyxpovo aotikd mepPaiiov, To
omoio a&lomotel Tponypéves texvoroyieg mAnpoeopikng kot exkovavimy (TIIE) pe okomd
mv avafaduon g modtnrag (oNg TOV TOAT®OV, TNV T0S0TIKOTEPT] TOPOYN ONUOTIKMV
VANPESLOY Kot TN Procun dwyeipion Tov dobéciumv tépwv. X10 TAAico TV EEvTveV
TOAE®V, 1O10iTEPT ELPOOT] SIVETOL GTN CLGTNUATIKN GLAAOYT, EneEepyacia kot aglomoinomn
JEJOUEVMV TTOL TPOEPYOVTOL OO S1APOpOoVG Topelc TG aoTikng (one. H dayeipion avtodv
TOV OEOOUEVOV EMTPETEL TN AMYN TEKUNPIOUEVOV OTOPAGEDV OO TOLG OPUOIIOVS POPEIS
Kot oLUPGAAEL OTNV  OLTOUOTOTOINGCT  KPICIU®OV  AEITOVPYUDV, EVICYDOVIOS 1N
Aertovpywdtnta kot ) Prootpdtnta TG TOANG.

2Ooppmva pe 10 evpomaikd poviédo e&umvng moAng (European Smart City Model), ot
g&umveg moLelg yapaktnpifovrotl amd Eva GUVOAO SLOKPLTOV AEOVMVY TOL SLUHOPPOVOLY TN
Aertovpyio Kot TNV avAmTLEN TOVG. ZVYKEKPLUEVQ, T BOCIKA YOPUKTNPLOTIKA TV EEVTVEOV
noAev mephappdvouv v £&umvn dwokvBépvnon, 1 omoila mpodyestr T Oopdveln, T
CUUUETOYN TOV TOMTAOV Kol TNV TOPOYN] YNOK®OV ONUOGIOV VANPESIOV: TNV £EuTTVN
owovopio, HE EUEACT OTNV KOWVOTOWID, TNV ETLXEPNUOTIKOTNTO KOU TOV YNOLoKO
LETACYNUOTIGUO" TV EELTTVT KIvnTIKOTNTO, TOV €0TIALEL OTN PudOIUN pETAPOPd, TN
BeAtiotomompévn dayeipion g kukAopopiag ko Tig €€umveg VIOdoUES” To EEumvo
ePPAALOV, LE OTOYO TNV EVEPYELOKT] OTOOOTIKOTNTA, TNV TPOCTAGIO TMV PUGIKMOV TOPWOV
Kol TV epapuoyn E&vmvov nebodmv dayeipiong arofAntwv: Toug EEvmTvoug TOAITES, Ol
omoiot daBéTovy Yneakés 0e€10TTEG, GLUUETEXOLV EVEPYE KO TPOAYOLV TNV KOWVOVIKTY|
Kowvotopior Kot T€hog, v €&umvn dPimon, mov apopd ™ Pedtimon g modtrag {ong
HEC® TNG TOPOYNG TPONYUEVAOV VINPECIDOV VYEINS, ACPAAELNS KO OVONVYTG.

[Swaitepn onuacio arodideton otov dEova Tov £Eumvov TepPdAlovtog, 0mov 1 dlayeipion
TOV ATOPPUUATOV EVTAGCETAL OC £VOL KPIGIO Ttedio Yo TNV TpodOnon g PLocindtnTog

KOl TNG KUKAIKNG OIKOVOUIOG GTIC GUYYPOVES OGTIKES TEPLOYES.

2.2, Zoyypoves Teyvoroyieg otig EEvnveg olerg
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Ov é€umveg mOAELG 0EOMOIOVY €va VP PAGHO TEXVOAOYIDV, Ol Omoieg Agttovpyohv
CUVTOVIGUEVO e OKOTO TNV TTapakolovOnon, avdAvon Kot BEATIOTOTOINGT TOV OGTIKMV

Aertovpymv. O KuploTePES amd AVTEG TIG TEXVOAOYIEC TOPOVGIALOVTOL TOPOUKATM:

2.2.1. Internet of Things (IoT)
To Internet of Things (I0T) mapéyet T dvvaTdTNTA SLOGVVIECTC GLOKEVOV Kol OLeONTHPOV
ne diktva Sed0UEVAOV, TPOGPEPOVTAG TAPOPOPNCT GE TPUYUATIKO ¥pOVO. XTO TAOIGLO TNG
dwxeiptong amopplupdtov, aflomoovvtal actnTpes yoo T HETPNON TS oTAOUNG
TANPOTNTOG TOV KAS®V, TNG Oeprokpaciog (Le GTOYO TV TPOANYT TVPKAYIDV), TNG KIVIIONG

K0l TOL OVOTYHOTOG TOL Kamoklov, kabmg Kot tng 0éong uéow GPS.

2.2.2. Big Data & Predictive Analytics
H ovAloynq peydiov Oykov dedopévev omd aioOnmmpeg emTPEMEL GTOVG ONUOVG V.
avaADOLY T HOTIBO TAPAYOYNG ATOPPIUUAT®V, Vo TPOPAETOLY TEPLOSOVG ALYUNG KOl VO
oxe018lovv PEATIGTA dPOUOAOYIL GUAAOYNG, EVIGYVOVTIOG £TGL TNV OMOJOOTIKOTNTO TMV

OLOOKAGLDV.

2.2.3. Cloud Computing
H yprion texvoroyidv cloud yio v amobnkevon kot encéepyocio SESOUEVMV SIEVKOADVEL
™V TPOGPOOT OTIG TANPOPOPIES, EMTPEMEL TV KEVTPIKT| SLOYEIPIOT), LEIDVEL TO KOGTOG TV

VTOSOUMDV KOl TPOAYEL T1 OLOAEITOVPYIKOTNTO LETAED SLAPOPETIKMV VINPESIDOV TOL ONLLOV.

2.2.4. GIS - T'soypogikd Xvotipota IIAnpo@oprov
Ta I'eoypagikd Xvotuata [IAnpopopiov (GIS) ypnoyomolovvion yio tn xoptoypaenon
TOV KAO®V OTOPPIUUAT®OV, TOV GYESOGUO OPOUOAOYI®V GLAAOYNG, TNV OVOALGN TNG
YOPIKNG KATOVOUNG TOV OTOPPUUATOV Kol TV EMAOYN KATOAANA®V onpeiov yo

Y®poBETNoN VEOV KAdWV.

2.2.5. Mobile Applications
Ot eQaplOYEG Y10 KIVIITEG GLGKEVEG TOPEXOVYV GTOVS TOMTEG TN SVVATOTNTO VO, AVAPEPOVY
TPOPATLOTO GYETIKA LLE TN SLOYEIPLOT ATOPPIUUAT®V, VO EVIILEPDVOVTOL Y10, TIG CLYVOTITEG
GLALOYTG, Vo AapBdvouy KivTpa 0TS TOHVTOVG OVAKVKAMGTG KO VO GUUUETEYOVY EVEPYQ

o€ OPACELS TOL TPOAYOLV TV KVKAKT OKOVOLLaL.
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2.3. ' E€utvn Awayeipron Amoppppatov (Smart Waste Management)

H £€umvn dayeipion amoppippdtov cuvictd Evav eEe1dtkevpévo vmotopén Tov K ESvmvov
[IoAewv», o omolog omockomel o1 PeATIOTOMOINGT TOV GLVOAOL TMOV OlUOTIKAGIOV
OVALOYNG, LETAPOPAS, OVOKLKAMONG Kol TEMKNG 01d0eong Tov otepedv amoPfAnitov. H
EVOOUATOON KOWOTOU®MV TEYVOLOYIK®V AVce®mV oLUPdAAel otnv ovafabion tov
VINPESLOV KAOAPLOTNTOS, EVIGYVOVTOS TV OTOSOTIKOTNTO KO TN BLOcILdTNTA TOV AGTIKOV

TEPPOALOVIOV.

2.3.1. Opwopodg
H «E&umvn Awyeipion Amoppiupdtovy opiletor g 1 ouoTnUaTiky o&lomoinon
TEXVOLOYIDV TOV Atadiktoov tv Tlpayudtov (IoT), avtopaticpudy, avaivonsg PeyaAov
OYKOV OEOOUEVOV KOL TPOTYUEVOV YNOLOKDOV GUGTNUATOV, LLE OKOTTO TNV ATOTEAEGLOTIKT,
OKOVOULKE GLUUPEPOVGO KOl TEPPAAAOVTIKG PIMKT OloYEIPION TOV OCTIKOV GTEPEDV

amoPfATOV.

2.3.2. X16y01
O1 Baoikoi otdyot g &LV G dlaeiplong amoppipdtev cuvoyilovtol ®g akoAoHOmG:

1. H pelwon tov cuvoiikov kdstovg Tov oyetiletan pe tn dadikaciocc GUALOYNG TV
AOTIKADV GTEPEDV ATOPANTOV, LEG TG AELOTOTNONG TEYVOAOYIKAV KALVOTOULDY KOl
MG PEATIOTOTOINGNG TOV ETLYEPNCLOKDOV OLUOTKACIDV.

2. H avafdBuion ¢ omodotikdtnNTag oTOV GYEOCUO Kol TNV EKTEAECT TOV
dpoporoyiwv GLALOYNG, UE TN YPNOYN CLOTNUATOV OLVOUIKNG TPOCHPUOYNG KOt
avaALGONG JESOUEVMV, DOTE VO EMTLYYAVETOL 1 BEATIOT KaTavoun TOP®V Kot M
EAOYLOTOTOINOT TOV AEITOVPYIKMV OATOVAV.

3. O meplopiopodg TV QOVOUEVAOV VITEPTANPOONG TOV KAI®MV ATOPPIUUATOV, UECH
NG TOPOKOAOVONONG TS KATACTAONG TOVG GE TPAYUATIKO YpOvo, cuuBdAlovtog
OTNV GQUECT OVTOTOKPLIOT KOl TNV OTOTEAEGUOTIKY OlOXEIPIOT TOV VTOSOUDV
GLALOYYG.

4. H elayotomoinon tov ekmopnmv 610&ediov tov dvBpaka (CO2) Tov mTpokLTTOLV
and TG OpAcCTNPLOTNTEG OOXEIPIONG OTMOPPIUUAT®OV, UE OTOXO TN Heimon Tov
TEPPOALOVTIKOD OTOTLIMUOTOS KO TNV EVIGYVOT NG PUOGILOTNTOS TV ACTIKOV

TEPLOYDV.
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5. H avénon tov mococt®vV ovoKOKA®OoNG, HECH NG €QPUPUOYNG OTOYXEVUEVOV
dpaoemV, KIVATPOV KOl EVIUEPOTIKMOV EKGTPUTEUDY TPOG TOVS TOATES, TPOMO®VTAG
T1] GUUUETOYN KOl T GLAAOYIKT €VOVVNY.

6. H evioyvon ¢ xukMKnG owkovopiog Kot 1 wpooymyn e mePPAALOVTIKNG
oLveidnong Tov moAMTAV, HEGa amd TNV V10OETNON PUOCIUOY TPOKTIKOV Kol TNV

EVOOUATOON KOVOTOU®V AVCEMV OTN SLOEIPIOT) TOV ATOPPIUUATOV.

2.3.3. Baowd Xvotatikd evog EEvavov Xvotipatog Avayeipiong
Amopprupdtov

Ot kddot amoppipupdtov dvvatal vo eE0MAMGTOVV pe aictntipeg TAnpdTTag, Ot omoiot
EMTPEMOLYV TNV TAPAKOAOVON O™ TNG KATAGTAGNG TOVG GE TPOYUOTIKO YPOVO, EVICYDOVTAG
™ SeAveln Kot TV amodoTIKOTNTO TOV GLGTNUATOG GLAAOYNG. TlapdAinia, n yxpnom
OAOKANPOUEVOV TANPOPOPLOKADV GUGTNUATOV AOYIoHIKoD kabicTatol amapaitntn yo )
oLALOYY, amobnKevon KOl OvOAVLOT JEJOUEVOV TOL aPOPOLV TN Olayeipion TV
ATOPPIUUATOV, S106QAAILOVTOG TNV ATOTEAEGUOTIKY 0&l0TOINGT T®V TANPOPOPIDV TPOC
OPELOG NG AetTovPYinG TOV GLGTNUOTOG.

O dvvapikog oyedacog TV dpoporoyimv GVAAOYNG, 0 omoiog Baciletol 6T dEdOUEVE TOV
oLAAEyovTal omd TOLg auoONTPEG Kol TG TAATQOPUES, TPOGPEPEL TN SLVATOTNTA
TPOCOAPUOYNG OTIS TPAYHOTIKEG OVAYKEG TNG €KAGTOTE MEPLOYNG, CLUPEALOVTOG O
BéATiom xotavopn Tov Sobéciumv TOP®Y KOl 6T HEIMOT TOV AELTOVPYIKOL KOGTOVG.
Emumiéov, n avamtuén epoplroy®dv Yoo QOpNTEG GLOKEVEG TAPEXEL GTOLG TOAITEG TN
duvatdHTTo. EVNUEP®ONG, ANYNG KIWWATP®V KOl EVEPYOVS GUUUETOYNG OTN OlodKoGia
dwyeipiong TV amopppdtov, evioyboviag TNV TEPPAAAOVTIKY) GLVEIONOTN Kol TN
GLALOYIKT VOV

H viwoBéton cvotpdtov avaeopds Tepiotatik®y, On®g 1 Kotaypoen LREPXEIMcEDV
KAOWV 1 1 EKOAWMGCT TLPKAYLAS, CUUPEALEL GTNV AUECT] AVILETMOMION TPOPANUATOV Kot
otV evioyvon g acedAElng TV vrodoumv. TEAOG, 1 EVOOUAT®OTN TOV GLOTHHLOTOG
dwayeipiong amoppppdTeOv 610 VPLTEPO otKosvoTNa TG E&umvng T16Ang dtacearilel ™
OWAEITOVPYIKOTNTA KOl TN GLVEPYEW HETOEDL TMV VANPECUDV, ONUIOVPYDOVTOG TIC

TpobTOBEGELS Y10 TNV OAGTIKY] Kol fLdOSIUN SLoEIPION TOV AGTIKMOV GTEPEDV ATOPANTOV.

2.4. AweOveic llpaxtikég kot Mapadeiypota 'ESumvng Avayeipiong
Amopprpupdtov
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2.4.1. Evpornaikéc IlpotoPovricg
210 TAOIG10 TNG LIOBETNONG KOVOTOUMV TPAKTIKMY £EVLTTVIG SLOXEIPIONG ATOPPIUUATOV GE
EVPOTAIKO eMimedo, 1 TOAN ™ Baprkelmvng (Iomavia) £xel TpoymPNoEL GTNV £YKOTAGTAON
awoONTPOV G6€ YALAOEC KAOOVS ATOPPIUUAT®V, 0aEl0moIdVTAG TOPAAANAL OLVOUKA
OpOHOAOYLD. GLUAAOYNG HE OTOYXO TN PEATIOT daxeiplon TV TOP®V Kot TN Heimon Tov
Aertovpykov kdotovg. Avtictolya, to Apctepvrop (OAAavdia) epapuolel texvoloyieg
avdAvong peydiov dedopévav (Big Data) yio ) yopik| amotdrmon Kot aSloldynon tov
POMV OTOPPIUUATOV, YEYOVOS TTOV EVIGYVEL TN GTOYELUEVN KOTAVOUN TOV SBEGIU®OV
TOp®V Kol TN PeATioon Tov ddKaclidV cLALOYNG. ZtnVv mepintwon g Komeyydyng
(Aavia), ot kdéool amoppupdTov £xovv dwucvvoedel pe to diktvo LoRaWAN,
EMTUYYAVOVTOG — EMIKOWVOVIOL  YOUNANG  EVEPYEIOKNG  KOTOVAA®MONG KOl GLVEXN
napoKoAovOnon ™G TANPOTTAS TOVG, GLUPAAAOVTOG GTNV OTOJOTIKOTEPT AtTOoVpYia TOV
ovotuatog. Téhoc, m EoBovia avadeikvdetoar ®g mPOTLTO TANPOLS  WNOLOKNG
dtakvPépynong otov Topéa TV TEPIPUALOVIIKAOV VINPESLOV, £PAPUOLOVTAG TPONYUEVES
YNOKES ADGELS Y10 TNV OAOKANPOUEVT OLOYEIPIOT] TOV OTOPPILUATOV KOl TNV EVIGYLON

NG SLPAVELNS KOt TNG OOJOTIKOTNTAS TOV GUGTNULATOG,.

2.4.2. Iowotikég Teyvoroyikéc Avoerg og AeOvég Enimeoo
Ye moykoouo KApoKo, O 101TKOG Topéns owdpapotilel kabopiotikd porlo otV
TPOM®ONGN KAVOTOUWV TEYVOLOYIKAOV AVGEMV Yol TNV EELTTVN OlaXEIPLoN AITOPPIUUATOV.
Evdewtcd, n @wiavoikr] etopeic Enevo €xer avamto&er mpomypévovg oucOntipeg
VIEPNY®OV  KOL GULOTHUOTO TPOYVAOGCTIKNG OvOAvong, To omoiot cLpPdrAiovvy o1
BeAtioTonoinom TV S10IKAGLOV GUAAOYNS OTOPPILUATOV, LECH TNG aKPLBOVG TPORAEYNC
TOV AVAYKOV 0OEWAGLOTOS TOV KAO®MV Kol TNG SUVAUIKNG TPOGAPUOYNG T®V OPOUOAOYImV
ovAhoyne. EmimAéov, n apepucavikn etanpeio Bigbelly eionyaye otov topéa g droyeipiong
ATOPPUUATOV KAOOVS EEOMAMGUEVOVS LLE GLUTIEGTES TTOL AELTOVPYOVV LE NALOKY EVEPYELX,
aLEAVOVTOG CNUOVTIKE TN YOPNTIKOTNTO TOV KAS®V Kol UEWOVOVINS TN CLYVOTNTO
amoxopone. oapdAinia, n etopeic SmartBin £yl vAomomoetl Avoelg duoyeipiong KAdwv
mov Pacilovron og teyvoroyieg cloud kot mapéyovv TponyUEVES O100PACTIKEG TAATPOPUES
napokorovOnong (dashboards), emutpémoviag TNV OMOUOKPLGUEVY EMOMTEID Kot

BeAtioTomoinom g AE1Tovpying TV VTOSOUDV GLAAOYNG ATOPPIUUATOV.
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2.5. 'E€umtvn Awayeipron Amoppiupdatov otov EAlnviko Xopo

Tnv tedevtaia mtepiodo, n EALGOG KaTtoypdpel onUavtikd Ppoato EKGLYYPOVICUOD GTOV
TOULEN TNG OLAXEIPLONG OTTOPPIUUATOV, LE ELPAVEIC OLOUPOPOTOMGELS HETAED TV dNumV. Ot

Baokég e&erilelg mepthappdvouv:

2.5.1. IMvotikég E@appoyéc EAAnvikov Afjpov
O Afpog Tpikkaiov avadelkvieTol g TPOTLTO KouvoTtopiag otov Topéa Tov « EEvmvav
[ToAewvy, TPOY®OPOVIOS O©TN CGLOTNUOTIKY 0EOTOINoN AoHNTHPOY KOl YNOLIKOV
vInpectdv Yo | PBertioon g dwyeipong tov aroppupdrov. [HopdAinia, o Afquog
Xoviov epopudlel mponyuéves TEXVOAOYIKEG AVGES, OMMG £ELTVOVE KAOOVS Kot
SdPOCTIKOVG YAPTES, OL OMOIOL EMTPETOVY TNV OMOTEAECUOTIKY TOPOKOAOVONOT Kol
dwxeipion tov podv aroppupdrov. O Anpog Hpakieiov cuppetéyet evepyd oe evpmmaikd
npoypbpupoto, petald tov onoiwv kat to CIVITAS, pe 6160 v evicyvon g Pudoiung
OO TIKNG KIVNTIKOTNTAG KO TNV TPODONGT KOVOTOU®V TPAKTIKOV GTOV TOUEN TNG GVAAOYNG
Kol Owxeipiong towv amoppypatev. EmmpocOeta, onuotr g Ileprpéperag Attikng
vAomoovV TAOTIKEG €papuoyés mov Pacilovior oty teyvoloyic Tov AladKTOOL TOV
[payuatov (IoT), eotidlovtag ce dpdoels avakLKA®ONG Kot T1 dnpovpyia Tpdcvemv
onueiov, evioybovtag He Tov TPOTO aVTO TN GLAAOYIKY] TPooTdBel Yoo TOV YNELoKo

HETOGYNUOTIGUO TNG OL0YEIPIONC AOTIKAOV ATOPPLUUATOV.

2.5.2. IIpoxkiceig mov Avripetoniler  EALGOQ
Ot mpoxoelg mov avtipetonilet n EAAGda otov topéa tg €Eumvng Swoyeipiong
amopplupdTemv cvvoyiloviar ota €€NG: 1 VTapEN TEPLOPICUEVOV SHOEGIL®V TOP®VY Kot 1|
OVETOPKTG XPNHUOTOOOTNOT OTOTEAOVY GNUOVTIKE EUTOIIN YLl TNV LAOTOINGT GOYYpPOVAOV
Moewv. EmmAéov, kataypdeetar EAAeNYN eEEOIKEVUEVOD TEYVIKOD TPOCOTIKOV, YEYOVOG
mov JVoYEPAivEL TNV €YKOTACTOON KOl Agltovpyio. mponyuévev ocvotnuatov. Ot
YPUPELOKPAUTIKEG dLodkacieg Kot 01 KaBVOTEPNGELG GTN SlEVEPYELL OMUOGIOV OOy OVIGUOV
emPBpadvvovv meportépw TNV vVIoBETMoN KovotOpwv mpoakTik®v. [Hapoatmpeitor emiong
OVICOUEPNG KOATOVOUN TOV VLTOSOUDV HETOED TMOV TEPLPEPELDY, UE OMOTEAECUO VO
dnpovpyovvtal avicdteg otnv TPoOcPacn oe £Evmveg vanpecies. To yapnAd enimedo
TePPAALOVTIKNG GLVEIONONG KO 1) TEPLOPICUEVT] GUUUETOYN TWV TOATMV SVGYEPOAIVOLV TNV

OMOTEAECUOTIKY] EQPAPLOYT TOV CYETIK®OV TOMTIK®OV. EmimpochHeta, ta eAdeippoato ot
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SWAEITOVPYIKOTNTA TOV TANPOPOPLOKADV GLGTNUATOV TEPLOPILovY TNV avTOAAMY] Kot
alomoinon odedopévav. Téroc, oe moAloOc Opyaviopotdg Tomikng Avtodioiknong
KOTAYPAPETAL TEPLOPIGUEVT] OPIUOTNTO OG TPOS TOV YNPLOKO UETACYNUATIGUO, YEYOVOG
oL emPPadHVEL TN HETAPOCT TPOG TO LOVTELD TNG «EELTVNG TOANG» Kol TNV OAOKATPOUEVT

V10OETNON TOV CYETIKMV TEXVOAOYIKOV AVGEMV.

2.6. OcopnTiki) Xovoeon Smart Cities ko Smart Waste Management

H owyeipion amoppyupdtov pe €&vmveg teyvoloyieg 0ev ouvioTd o avtdévoun M
OMOCTOGLOTIKY OpOoTNPLOTNTO, OAAL omoTeEAEl BEHeMDON KOl OTPATNYIKO TLADVO GTO
mlaicto g ooung tov «E&umvov Ilodswv»y. Edwodtepo, m epapuoyr cOyypovev
TPOKTIKOV Kol  gpyoreiov ocvpuPfdairer kabBopiotikd oty  evioyvon g €Evmvng
dtakvBépvnong, KabmG Tpodyel T SPAVELRL GTN AYN OTOPAGEDV KOl EVOUVOLLMVEL TN
GUULETOYN TOV TOAMTOV G6TIG dladkacieg dayeipiong. EmmAéov, cuvelcpépet ot Peltioon
TOV 00TIKOV TEPPAALOVTOG, HECH TNG HEIMONG TNG POUTOVONG KOl TNG OMOTEAECLOTIKNG
a&lomoinong tov dSabécipumv mopwv. [Mapdiinia, vroompilel v avantvén £Evmvng
Kvnrikdmrag, eEacpariloviag opbBoloywkn dwyeipion kot PeAtictomoinomn TV
dpoporoyimv cuALoyNG amoppiupdtv. TEAog, n EEumvn St eipiomn AmopPPLUATOV EVIGYDEL
NV otkovoutkn armodotikotnta twv Opyavicumv Tomkng Avtodioiknong, meptopilovtag ta
Aertovpyikd ko6otn. Xvvoyilovtog, M &V AOY® TPOKTIKY amoTeAel OAOKANPOUEVN
TPOGEYYION YNOLOUKOD LETAGYNUOTIGUOV, UE QUECES KOl EUESES OETIKES EMOPAGES GTO

nepPEALOV, TNV O1KOVOUia Kol TO KOW®VIKO GHVOLO.

2.7. Enelepyocio kol Avarvon Asdopévov og [lpaypotiko Xpovo

H ¢&umvn dwayeipion amoppiupdtov BepeMdvetal 6 TPoNyUEVE GUGTHOTO GLAAOYTG,
eneEepyaciag Kot ovilvong dedopévev oe mpoyuatikd ypdévo. H evooupdtwon tov
TEYVOAOYLOV OLTOV TOPEYEL GTOVG ONLOVS TN SVVOTOTNTO QUECTC OMOKPIONG € KPIGILa
ovpPavra, OTMS 1 vIepyEidion KadwV, o1 PAGPeg o€ oM LaTO GLAAOYNG N M PVidLo aHENGN
™m¢ mapaywyng amoppippdtov. [HapdAinia, copfdiier ovclactikd ot PeAticTonoinom
TOV  EMYEPNOCLOKAOV  SOOIKAGIDV, EVIGYVOVTOS TNV OTOTEAEGUATIKOTNTO KOl TNV

OTOOOTIKOTITO TNG JLYEIPIONG TOV ACTIK®V OTOPANTOV.

2.7.1. Poéc oedopévov (Data Pipelines)
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Mia tumiky| pon} 0ed0pUEVOV 6T0 TAiG10 cuotTnuatev Eumvne Awyeiptong AToppuypdtov
(Smart Waste Management) dopOpavetal oe S1000y1kd 6Tdd, TO OOl TEPLYPAPOVTOUL
AVOALTIKA ©¢ eENG:

Yviroyn Asdopévov (Data Acquisition):

H Swdwooio exkivel pe v tomofétnon e&edikevpévov aoONmpov 6Ttovg KAdovg
ATOPPIUUATOV, OTOG ooONTAPEG VIEPY®Y, VIEPHOP®Y, BEPUOKPACING KOl GLGKEVEC
vewevtomcopov (GPS), ot omolot mapdyovv cuvexEg Kot LYNANG TLUKVOTNTOGC PELLLOL
OeOUEVOV GYETIKA LLE TNV TANPOTNTA, TN OEpokpacia kot T 0Eon TV KAdmV.
Metadoon Acdopévorv (Data Transmission):

Mo ™ petapopd v GUAAEYOUEVOV SEG0UEVOV YPTCLLOTOLOVVTOL TEXVOLOYIES AGVPLOTMOV
SKTVOV YapNANG Katavdiwong evépyetag, Omwg LoRaWAN, NB-IoT kot LTE-M, evad v
Aot OES VYNAOTEPOL Vpovg Ldvng aglomotovvtat diktva Kvntg thAepmviag 4G/5G.
Enelepyacio Aedopévov (Edge 1} Cloud Processing):

H enefepyoacio tov dedopévov mpaypatonoleitol gite tomkd pécw edge computing,
EMTPEMOVTOG TNV dpeon kol taxela avaivon mAnpogopiag Kovid oty mnyn, eite o€
KeVTpko enimedo péow cloud computing, 6oL T OEOOUEVE VITOKEIVTOL GE EKTEVI] OVOAVOT
Kot omofKeLon o€ PEYAANG KAILOKOS VTTOJOWES.

AmoOikevon Agdopévav (Data Storage):

Ta dedopéva amobnievovror oe kat@AinAeg Pacelg, o6mwg NoSQL (m.y. MongoDB,
Cassandra) ywo pun dopunpéva dedopéva, Kabmg kot o€ PAGEIS SEQOUEVMV XPOVIKMDV GELPDV
(time-series databases), 0nwg N InfluxDB, mov e&gdikevovtarl ot doeipiton dEOOUEVDV
acOnmpov.

Avdivon kon OnTikonoinon (Analytics & Visualization):

210 TEAMKO GTAd0, aSlomolovvTol epyareio emyelpnolakng eveuiag (Business Intelligence)
N e&edikevpévol mivakeg eAEyyov yewypapik®v mAnpoeopidv (GIS dashboards) yw v
avOADON KOl OTEKOVION TOV OOOUEVMV, SLELKOADVOVTOG TN ANYN TEKUNPIOUEVOV

amoPaoe®V omd TOVS APUOSIOVS POPELS.

2.7.2. Epyoieio Eneepyaciog Asdopivov

To Apache Kafka amotehel éva mponyuévo cvotnua dwyeiptong kot SopecoAdfnong

UNVOUATOV, KOTAAANAO Yo TN dtoxeipion peydlov 6ykov dedopévmv pong (streaming data)
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o€ TPAYHOTIKO YpOVO, TopEYovTog OEOMOTN Kol KAUOKOOUEVN VLTOSOUN Yo TNV
evooudTmon Kot eneEepyacio 0eS0UEVOV OO TOAAATAES TNYES.

To Apache Spark Streaming mpoc@éper dvvatdtteg emelepyaciag O0edOUEVOV GE
TPAYLOTIKO YpOVO, VD VIOoTNPIlel TeXVIKEG Unyovikng pabnong (machine learning),
EMTPEMOVTOG TNV aVAALON KOl 0EOTOINCT] TOV EIGEPYOUEVOV OEOOUEVOV LE VYNMAN
amodoon kat eveMéia.

O1 MQTT Brokers, 6nw¢ 1o Mosquitto, }pnNGUYLOTOI0VVTOL Y10, TV OTOOOTIKT KOl AGQUAN
emkovovia PeTa&d cvokev®V Tov Atadiktoov TV [paypdtwv (IoT), dievkoAbvovtag ™
LETAPOPE UNVOUATOV XOUNAOD GYKov pE eAdylotn kaBuoTEPNON Kot YOUNAN KatavaAmon
TOPOV.

Ovmhateopueg ThingSpeak, AWS IoT ko Azure [oT Hub mapéyovv ohokAnpopéves Maoeig
v v owyeipion ocvokevov 10T kot v avdivon dedopévaov ce mpayuatikd ypdvo,
EVOOUATOVOVTOG EpYOAEin Yoo GLALOYY, Emeepyacia Kol OTTIKOTOINGT T®V dEdOUEVOV, e
oT0Y0 TN PEATIOCTONOINGT TOV EMYEPNCIOKAOV SOSIKACIOV Kol TNV  VTooTNPEn

TEKUNPLOUEVIS ANYNG OTOPACEWDV.

2.8. AkyoprOpor Bedtiotomoinong ko "EEurviy Apoporoynon AmTokopong

H dwopopemon BEATIOT®OV OpOoOLOYI®V Y10 TNV OITOKOLOT] OTOPPLUUATOV GLVIGTA pio amd
TIG TALOV KOUPIKEG Kot TEYVOAOYIKG TPONYUEVES EQOPUOYEG OTO TESIO TNG ELOLOVG
dwxeiprong amoPAntov (Smart Waste Management). H vAomoinon tétoiwv cuotnudtov
eotidlel oV a&lomoinom aAyoplfukadv peBOd®V Kot TEXVOAOYIMV atyUng Le KOPLO GKOTO
M Pertiotonoinon TtV EMYEPNCOKAOV dadKacldv. Eidikdtepa, o oyedlacpdc twv
OPOUOAOYIV OITOCKOTEL GTNV EANYLIOTOTTOIN O LI0G GEPAS KPIGILMOV TUPAUETPMV, Ol OTOIEG
neptlappévoouv:
® TN GLVOAIKN SLVLOLEVT OTOGTACT] OO T O LOTO GVAAOYNG,
e TNV KotavdAwon kovoipwv, n omoia oyetiCetor dueco pe 10 mEPPaALOVIIKO
OTOTUTMLA KO TO OIKOVOUIKO KOGTOG,
e tOV YPOVO OAOKANPMOONG TV Opoporoyiwv, HE OTOYO TNV TOYVTEPN Kot
ATOTEAECUOTIKOTEPT EEVINPETNON TOV TTEPLOYDV,
® TO GLVOMKO AEITOVPYIKO KOOTOG TMV VANPECIDV OTOKOMONG, EVIGYVOVTOG TN

Blootdnra Kot amodoTIKOTNTU TOV ONUOTIKAOV Kol IMTIKOV OPEMV dto(elpong.
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H enitevén 1ov mapandve otdxov TpoimobEtel T CLGTNUATIKY OVIAVOT) OEOOUEVDV, TNV
epappoyn eEeypuévov odyopibumv PeATioTonoinong Kol TNV EVOOUATMOOY SVVOLK®OV
TANPOPOPLDV GE TPAYUATIKO YPOVO, DGTE VO TPOSAPUOLOVTOL TO SPOUOAOYIN OTIG EKAGTOTE
avVAYKES Kol GUVONKEC. ZVVETMDC, O OMOTEAECUOTIKOG OYEOOOUOG OPOLOAOYI®MV omoTELET
AVOTOGTOGTO HUEPOG LG GUYXPOVNG CTPATNYIKNG Yo TV 0ELPOPO Kol £Eumvn dlayeipion

TOV GTEPEDV OTOPANTOV.

2.8.1. Vehicle Routing Problem (VRP)

To mpoPAnua dpopordoynong oynuatov (Vehicle Routing Problem - VRP) amoteiel 1o
Bepemoec Bewpntikd mAaiclo Yo Tov BEATIOTO GYedacd dpoporoyimv GLAAOYNG Kot
dlavopng o cuoTHHOTO Slayeiplong amoPANT®V Kol EPOSUCTIKAG oAvcidac. Xn diebvn
Biproypapia, Exovv avamtuydel TANO®pa ETEKTAGEDY TOV BacIKOV TPOPANUATOS, DOTE VO
KOADTTOVTOL Ol WWHTEPEG OMOUTIGES MOV TPOKVATOLV OmMO TNV  EMLYEPNCLOKT
npaypatikdtta. Evosiktikd, cuykataréyovror ot akdAovOeg Tapailayés:

e CVRP (Capacitated Vehicle Routing Problem): Xt cvykekpiuévn exodoyn,
EVOOUOTOVETAL O TEPLOPIGUOS TNG YOPNTIKOTNTAS TOV OXNUAT®V, YEYOVOS TOL
EMPAALEL TNV KATOVOUN TOV ATOGTOAMV LE BACT TO. LEYIGTO ETITPETTA POPTIi KAOE
OYLLOLTOG.

e VRPTW (Vehicle Routing Problem with Time Windows): H mapoiioyn avtn
TPOGHETEL YPOVIKOVG TEPLOPIGHOVG (time windows), evidc TV omoiwv mpémet va
TPAYLATOTO 00UV 01 GLAAOYES 1] 01 TOPASOGELS, KOOIGTOVTOG TOV TPOYPOULLATICUO
OKOUN O PEOAMOTIKO KOl TPOCHPUOCUEVO OTIS OVAYKES TOV YPNOTOV 1 TOV
EMLYEPTCEWDV.

e DVRP (Dynamic Vehicle Routing Problem): To duvapukd VRP Aappaver vioyn
dedopéva, mov peTafdrArovior oe TPAYHATIKO YpOVO, OT®G Yo TAPAOELYHO 1
TANPOTTA TOV KAS®V N N KUKAOQOPLOKT] GUUEOPNGT), EMITPEMOVTIOS TV GLLECN

AVOTTPOGOPLOYT TV SPOUOAOYIMV GOUP®VA LE TIG TPEXOVGES GLVONKEC.

H vio08émon kot epappoyn tov mapandve povtéAmv sivar kabopioTikng onuaciog yio v
AvATTLEN EVEMKTMV KOl ATOJOTIKOV GLGTNUATOV OTOKOUONG, CLUPBAALOVTOS OVGLOGTIKA
o Peltictomoinon tewv Jdwbéciuov TOPp®V Kol ot Hel®on Tov TEPPOAAOVTIKOD

OTOTLTTMATOC,.
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2.8.2. Khaowoi ALyoprOpor
210 mAOIGL0 NG OPOUOAOYNONG OYNUAT®V, dtoitepn onuocioo amodideTor ot Ypnomn
KAMoKOV odyopiBuov avaltmong g PEATIOTNG S10dpoUng GE YPOPNLOTA, Ol OTOoiol
amoteAobv TN Pdon vy v oavintvEn mo ovvletwv kol eEeldtkevuévav  pefddowv.
Evdektikd, ot mA&ov dradedopévol aryopifpotl mov e@aprdloviol o 6TaATIKA TEPIPAALOVTA
elvar ot €€Ne:

o AlyopOpog Dijkstra: Xpnoomoteital yio tov IposolopiGrd TG GLVTOUOTEPNG
dradpopng peta&d kouPov oe ypaenuato pe un apvntikd Papn, eaceoarilovrog
OTOTEAEGLOTIKY TAONYNON G€ diKTLO GTAOEPTG OOUNG,.

o  AlyopOpoc A*: Amotelel efehypévn exdoyn tov Dijkstra, evoopatdvovog
EVPETIKES GLVOAPTNGEIS OV EMTAYVVOLY TN dadikacio evpeong g PEATIOTNG
dradpoung, wwaitepa o€ PeyAA Kot GOVOETO YPOENLLOTOL.

o AlyopiOpog Bellman-Ford: Eqopuoletor oe ypagpnuato mov evo€yetolr va
TEPEXOVV OKUEG HE apVNTIKA PApT], TOPEXOVTAG TN OLVATOTNTO EVIOTIGUOD TNG
OLVTOUATEPTG OO POUNG OKOUT Kol G TEPITTMGELS 6oV 0 adyopBuog Dijkstra dev

elvan KatdAAnioc.

H o&omoinon tov mopandve oaiyopiBuwov oamoteiel Pacikd epyoreio otnv avamtuén
CLOTNUATOV OPOUOAOYNONG, KOOMDC TPOGPEPEL aSIOMIOTEG KOl OTOJOTIKEG AVGES GE
wpoPAfuato gvpeons dwdpoudv, BEtoviag ta Oepéda Yoo TNV TEPUTEP® EPUPLOYT|

EVPETIKMV KOl LETAEVPETIKAOV TEYVIKAV GE OLVOLLKA Kot TOALOAGTATO TEPPAAAOVTAL.

2.8.3. Metagvpetikoi AhyoprOuor (Metaheuristics)
Abdym g £yyevoHg TOALTAOKOTNTOG TOL TPOPANLATOS Opopordynong oxynpdtov (VRP), n
emiAvomn Tov ovyva KabioTaTol WINITEPA ATULTNTIKY LE TN YPNOT OTOKAEIGTIKA aKkpiadv
olyopiBumv. Ta tov A0yo awtd, aE0TO0VVTOL EVPEMG EVPETIKEG KO UETAUEVPETIKES
TEYVIKEG, OL OTOTEC TOPEXOVY AMOTEAEGUATIKEG KOl TOLOTIKEG TPOCEYYIGEIS G GUVOETA Kol
LEeYOANG KAMUoKaG TpoAnLaTa.
Evdewktikd, opiopéveg amd Tig TAEOV Ol0OEOOUEVEC UETOELPETIKEG HEBOOOVE TOL
epapuolovion ot Pertiotomoinon tov VRP wepiiapfdvovv:

e T'evetikoi AryopiOpor (Genetic Algorithms - GA): BaoiCovtol otig apyéc g

QLOKNG EMAOYNG Kot TG eEEMENG, emTuyydvovTog T Bertioon Tov Abcewv HECW
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JLOIKAGIOV  OVOTOPAY®OYNG, OlGTAOP®ONG Kot UeTdAAaEnG, pe o©TOXO TNV
avevpeo PEATIOTOV 1 €YYUNUEVO KOADYV AVCEDV.

Beltiwotomoinon péocm Amowkiog Mvpunykidv (Ant Colony Optimization -
ACO): Eunvéetor amd tn GLALOYIKY] CUUTEPLPOPE TOV HLPUNYKIDV KOTE TNV
avalTnomn TpoeNngs, TPOCOLOLUDVOVTOS T O10dIKOGT0 KOTd TNV 0Toi To. LUPUN YKL
AQNVOLV PEPOUOVEG GE SLOOPOUES TTOV 0ONYOVV GE OTOJOTIKEG AVGELS, EVIOYDOVTAG
£to1 TV mBavOTNTA ETAOYNG TOVG GE EMOUEVA PriLata Tov aAyopidov.
IIpocoporwpévy Avomtnon (Simulated Annealing - SA): Ilpocopowwver
QLo Odkacion TG avomTnoNg UETGAA®V, OmOL 1 OTUdWOKY Helmor TNng
«Beppokpaciagy oonyetl ot otabepomoinom g AVoNG, EMTPETOVTAS TV ATOPLYN
TOTIK®V 0KPOTATMOV KOl TNV TPOGEYYIT TG TAyKOGHLG BEATIOTNG ADOTC.
Avalntmon Tabu (Tabu Search): Eopopupoler pnyavicpovg pviung yw v
OTOTPOTY  EMAVOANYNG TPONYOVUEVAOV AVGEWMV, dlevphvoviag €tol 10 Tedio
avalnong Kat evioybovtog Tig ThavotnTeg £0peoNS KAAVTEP®V AVGEDV LEGM TNG

eEepevivnong vEmV, U EMICKENTOUEVAOV TEPLOYDV TOV YDPOL AVGEMV.

H evoopdtoon tov mopamdve HETAEVPETIKOV TEYVIKOV GTN OadKacio. dpOLoAdYNoNg

oYNUAT®V GLUPAALEL KAOOPIGTIKA GTNV AVIIUETOTICT TOV TPOKANGEDV TOV TPOKVLITOVY

Ao TNV TOAVTAOKOTITO, KO T1) SUVOLUKT VGT) TOL TPOPANUOTOC, TPOSPEPOVTOS AEIOTIOTES

KoL EVEMKTEG AVGELS GE TPAYLLATIKES GUVONKES Agttovpyiag.

2.8.4. E@appoyég og ' ECumveg IToAerg

Ot mpoavapepBévteg alyoplOLOL EVGOUATMOVOVTOL GE TPONYUEVES TEYVOLOYIKEG VITOSOUES

oL vrootnpilovv ™ Acttovpyio tov « EEumvav [Tohemvy, cupfailovioag ovslacTikd o

BeAtiotomoinon kpicpwv dtadikoacidv actikng owuyeipione. Ewdwotepa, aglomolovvion Ge:

[Mhateoppeg EEumvng dpopoAdynong Tov VINBETOVVTAL OO ONUOTIKES APYEG Yo TNV
OTOTEAECUOTIKT SLoEIPLON TOPWOV KOl VITNPEGLOV.

Yvotuota oxedaopol dadpoudv Paciopéva oe I'eoypaeud [Tinpogoprokd
Yvomjuota  (GIS), 1o omola  mpoceépovv  duvapikny  oviivorn Kot
TPOGUPUOGTIKOTNTO GTIC OVAYKEG TNG OOTIKNG KIVITIKOTNTOC.

Mnyoviopovg Peitiotomoinong mov Aetovpyodv o€ VTOOOUEG LTOAOYIOTIKOV
vépoug (cloud-based optimization engines), emtpémovtog v eneéepyacio LeydAov

OYKOL 0£0OUEVMVY Ko TNV Tayeia eEaywyn PEATIOT®OV AVCEWMV GE TPAYLATIKO YPOVO.
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H ovvovaouévn e@appoyn Tov ovotépm  TEYVOAOYIKGOV AVCE®V  EVIoYLEL 11
AertovpyKOTTO TOV EELTVOV TOAEWYV, TPOAYOVTOS TNV O0d0TIKOTNTA, TNV gveMEia Kot
NV aewpopio 6€ TOUEIC OTWG 1) OPOLOAIYNOT OYNUAT®V, 1 SLOYEIPIOT) ATOPPIUUAT®V Kot 1)

TOPOYN ONUOTIK®V LVINPECLAOV.

2.9. Ilpoyvmotiki Avaivon (Predictive Analytics) otnv 'E&vnvn
Awyeipion [orewv

H epappoyn g mpoyvootikng avdilvons ot dlayeipton mOAemV TopEYEL OTIG OPUOOIEG

ONUOTIKES apy€g TN SLVOTOTNTA TPOPAEYNG GLUTEPLPOPAOV, OVOYVAOPIONG HOTIPOV Kot

EVTOMIGHOD TEPLOOWV OYUNG oTn Onovpyio amoppiupdtov. Méow g aglomoinong

TPONYUEVOV OVOAVTIKAOV TEYVIKAOV, EMITUYYXAVETOL 1) EVIGYLON NG OMOTEAEGLATIKOTNTOG

TOV OLOKACIOV GLAAOYNG Kot dlayeipiong, dtopopeadvovtag Tig cuvinkeg Yo BéATIo

MM amopacemv kot 0pOOA0YIKN KaTOvoUN TV S0OEGIL®Y TOPWV.

2.9.1. llpoyvoetika Movtéha,
Mo 1t avlykeg g mPoyvemoTikng avaivong otnv Eumvn dwayeipion amopplupdtoy,
epapproloviot eEEOIKELIEVO LOVTEADL, OTIMG:

e ARIMA kot SARIMA: Xpnowomowobvtor ywoo TV ovaivon Kot mpofieyn
YPOVOGEPAOV GYETIKMV LE TNV TANPOTNTA TOV KAGMV OTOPPUUATOV, TPOGPEPOVTOGS
axpiPeic ektiunoelg pe Paon 1oTopikd dsdopUéval.

e Nevpovikd Aiktvae (RNN, LSTM): Eoopudlovior yw v  mpdPreym
SLKLUAVOEDY GTNV TAPAYMYY| ATOPPUUATOV, aSl0TOIOVTAG TIC OVVATOTNTES TNG
TEYVNTNG VONLOGUVNG Y1 TNV avayvOplon cOVOETOV oy€oemV Kot LoTifov.

e Random Forest & Gradient Boosting: Amotehovv mponyuéves peBddovg
UNYOVIKNG HABNoNG MOV  EMIKEVIPMOVOVTOL OTNV  &KTiunon ¢ mbavotntog
VREPTANPOONG TOV KAO®V, GLUUPBOAAOVTAG OTNV EyKOlpn ANYN TPOANTTIK®OV
HETPOV.

e Movtého IMoiwvopounong: Ilepirappdvoov  YpoukéG Kot TOAVOVUUIKESG
TPOCEYYIGELS Y10, TNV TPOYLOTOTOINGT ATADV TPOPAEYEWMV, Ol 0TTO1ES SIELVKOAVVOLV

™V avAAVoT Kot TOV GYEOAGUO TOV ETLYEPNCLOKDOV O10OTKAGIOV.

H ovompotikn a&omoinon tov avotépom Hoviélmv evioybet T duvatdtnta tov OTA va

AVTILETOTILOVY  HE  OMOTEAECUATIKOTNTA TIC TPOKANGCELS 1TNG OUYYPOVNG  OOTIKNG
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dwxeiptong, dtapopedvovtag va TAIco Agttovpyiag mov yapaktnpiletoar and sveléia,

TPOCAPLOCTIKOTNTO KO VYNAN OTOS0TIKOTNTA.

2.9.2. E@appoyéc Ilpoyvmotikiig Avdivong otn Awayeipion
Amopprupdtov

H o&omoinon tov teqvikddv TPOYVOOTIKNG OVAALGNG OTN Ol0YEIPION OITOPPUUUATOV
TPOGPEPEL TANODPO €QPAPLOYDOV TOL GVUPBAAAOVY OVLGLUOTIKA OTN PeEATIGTOTOINGN TOV
Aertovpyuwv tov Opyavioudv Tomkng Avtodioiknong. Evdewktikd, ot xvpidtepeg
EPAPLOYEG TEPIAAUPAVOLV:

o IIpopreyn Tov ypovov vrepTIpOons kKGBe kKddov: MEGm avAAVONG IGTOPIKAOV
Kot TpeXOVTOV dedopéVmVY, Tapéxetal 1 duvatdtnTo akpPods eKTiUnong Tov
YPOVIKOV OLOGTILLOTOG TTOV OTOLTEITOL £MG TNV TANPOGCT EVOS KAOOL OTOPPULUATOV,
SLELKOADVOVTOG TOV TPOYPUUUATIGUO TOV GUAAOYDV.

o  YToroyopOG avVOYK®OV dpoporoyimv Yo emepyopeves nuépes: H mpoyvootikn
avdAvon emTpénel Tov oxedlacUd Kot Tn PeATioTomoinon TV dpoHoroYimV TV
OTOPPIUUATOPOPOV,  AauPdvoviag — vIOYTN TG  EKTYUMOUEVEG — TOGOTNTESG
OTOPPILUATOV KoL TIG TAGES TANPOTNTAS TV KASWV.

o  Avayvopion emoyik@v tdoemv: H aviyvevon meplodikav petafolov, dnwg M
ALENUEVT] TTAPAYOYT OTOPPIUUATOV KOTA TN SLUPKELNL TNG TOVPLGTIKNG TEPLOGOV
otnv Kpnn, emtpénet v npocopproyn TV EXLYEPNGLOKOV GTPUTNYIKOV KOl TNV
opBoAoYyIKN KATOVOUT TV TOPMV.

e 'Eykaipn ocvvtipnon oynparov (predictive maintenance): Méoo g avaivong
dedopévmv Aettovpyiag Tov oynudtov, etvar dvvat n tpdPreyn mbavav PAaBov
KOl 1 TPOYPOUUOTICUEVT) GUVTPNCT], LEUDVOVTOS TO. AmPOPAENTO KOGTN KOl TIG
JlKOTEG AetTovpyiag.

e  Avdivon oopumePLPOPAs TOMTAOV ®G TPOS TNV avakVkriowon: H e&étaon tov
OEOOUEVMV GYETIKAOV LE TN CGLUUETOYN TOV TOMTI®OV GE OPACELS OVOKVKAMONG
oLUPEALEL TNV KOTOVONOT TAGEMVY KOl GTNV AvATTUEN GTOYXELUEVOV TTapEUPAceEmY

YL TNV €VIGYLON TNG AVAKVKAMOT|G.

YVVOMKA, 1 EQAPLOYT TPOYVAOSTIKOV LEBOI®V EVIGYVEL CNUAVTIKE TNV OITOOOTIKOTNTO TMV

CLOTNUATOV OloyElpIoNG amopPUUATOV, 00NYeEl o€ pelmon AelTovpylkoy KOGTOVLE Kot
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napéxel ™ Pdaon yw ™ ANyn PEATICTOMOMUEVOV Kol TEKUNPLOUEVOV OTOPAGEDV

TOALTIKN|G.

2.10. Xvompato Yrootpiing Aropdacseov kor Dashboards

Ta XZvotuata Yrootpiéng Anogdoewv (Decision Support Systems — DSS) cuvictodv
OepeMmdec otoyelo TV cLYYPOVOV  «EELTVOVY  OOTIKGOV  TEPPOAAOVTOV, KAONDC
TpocpEpovy ota oteréym Twv Opyavicpumv Tomkng Avtodioiknong (OTA) ) duvatdtto
MUYNG TEKUNPIOUEVOY KOl ETICTNUOVIKG OITIOAOYNUEVOY  amopdoewyv. Méow NG
EVOOUATMOONG TPONYUEVOV TEXVOAOYIDV GUAAOYNG, eme€epyaciog Kot aviAlvong dedopévavy,
ta DSS cvppdilovv ovclootikd 6t PEATIGTONOMGT TOV EXXEPNCLOK®Y SLOOIKAGIOV,

EVIGYDOVTOG TN SLOPAVELD KOL TNV TOTEAECUATIKOTNTO TG SLOTKNTIKNG AELTOVPYING.

2.10.1. Kvpieg Aerrovpyies Tov Zvuotnuatov Yaootpiens
Amo@aoemv (DSS)

Ta Zoyypova Zvomuota Yroompiing Anopdoemv (Decision Support Systems — DSS)
dradpapatifovy KATaAVTIKO POAO GTN JLOEIPIOT) TOV AGTIKOV AEITOVPYIMV Kol EWOIKOTEPQ
o PeATIoTONOINGT TV SOSIKAGIOV TOL TYETILOVTAL LLE TN OLOXEIPLOT] OTOPPIUUATOV OO
toug Opyoaviopovg Tomikng Avtodioiknone. Ot Boacikéc Aettovpyieg mov emttelodv Ta
GLGTNLOTO AVTA TEPIAALUPAVOLV:

o Yviloyn kKot gvomoinom ogoopuévav amd aredntipes: Ta DSS cuykevipovovuy kot
EVOTTOLOVV JEJOUEVO TOV GLAAEYOVTOL OO Eva TANB0G sONTHP®V Kot GLGTUATOV
napakolovdnong, owceoiiloviag v mAnpdéTTA KOu TNV alomotio TV
TANPOPOPLADOV TOV ATOUTOVVTOL Y10 T ANYN ATOPACEWV.

e  OnTtikomoinomn dedopévov Kat detktav anodoong (KPIs): Méocw e&edikevpévov
epYoreiv, TapEYETOL 1 SLVATOTNTA OTMTIKOTOINOTG TV KPICIH®V dEdOUEVOV KOl
TOV PacKOV OEKTOV 0omdO00NG, OEVKOADVOVTOS TNV GUECT KOTOVONOT| TNG
TPEXOVOAG KATAGTAOTG KOl TNV £YKOLpN 0viYVELOT ATOKAGEMY ad TOVG GTOYOVG.

e Tlopovcioon mpotewvopevov Avoemv (recommendation engines): Ta DSS
a&lomotovv ahyopiBpovg cuoTAcE®VY Yo TV VITOPOAN TEKUNPLOUEVOV TPOTACEWDY
KOl EVOAAOKTIKOV AVCEDV GTOLG VITEVHVVOLE ANYNG OMOPACE®DY, EVIGYDOVTOS TN

Jtdtkacio EMAOYNG TOV PEATICTOV GTPATYIKOV TAPEUPACEDV.

Auwdopatikny Epyocio 29



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

e Xopwn avaivon péoo lsoypogwkav Xvemnpatov Iinpogoprov (GIS):
Evoouatdvouv epyoleion ye@ypapikng avaAvonG, emMITPENOVTAG TN UEAETN Kot
ATEKOVIOT TV OES0UEVOV GE YOPIKO EMITESO, YEYOVOS TOL GUUPAAAEL OLGLUGTIK
OTOV EVTOTICUO TOTIKAOV TACEMV KO TPOPANUATOV.

o Ilpoocopoioon oevapiov (scenario modeling): Ilopéyovv ™ JSvvatdéTTO
dnpovpyiog Kot a&loAdynong EVOAAUKTIKGOV GEVAPI®V, EMTPETOVTOS TN SOKIUN TOV

EMITAOCE®V OUPOPETIKDOV GTPOUTIYIKMOV dPAOTG TPV OO TNV LAOTOINGT TOVG.

YuvoAlikd, ot Aettovpyiec avtég kKabiotovv ta DSS anapaitmta epyodeia yio v vrootpién
NG TEKUNPLOUEVIG KOl OTOTEAEGLOTIKNG AYNG amopace®my otovg ovyypovoug OTA,
eVIoY0OVTOG TN SPAVELD, TNV OTOO0TIKOTNTA KOl TN Ploctudmra TG SIOKNTIKNG TOVGS

Aertovpyiog.

2.10.2. Katnyopiec IIvakmv EAéyyov (Dashboards)
O wivakeg eAEYYOL OV YPNOIUOTOOVVTOL GTO TAAIGLO TOV XVoTNUATOV YTOoTNPIENG
Amopdoemv dlakpivoviol oe Tpelg Pacikég Katnyopieg, avoroyd pe TOV KOO Kol TIG
anotioels tov ekdotote Opyaviopov Tomkng Avtodioiknong (OTA):

e Acsutovpykot mivakeg eAéyyov (Operational dashboards):

Avtol ot mivaxeg eotidlovv oV TOPAKOAOVONGN KPIGIUOV  AEITOLPYIKOV
TAPOUETPOV GE TPAYUOTIKO YPpOVO, OT®S 1| TANPOTNTA TOV KAdWV amoppippdtov. H
dpeon nmpocPaon o evnuepopéva dedopéva emTpEmeL TNV Taxeio AT OTOQAGEDY
KOL TNV OTOTEAEGLLATIKY SLO(EIPIOT TOV KAONUEPIVOV AELTOVPYLDV.

e Avolvtwkol mivaxeg ehéyyov (Analytical dashboards):

Ol cvykekpyévol mivakes TPosEEpovy TN dvvatotnta €1 Paboc avaivong
JedOUEVMV, HECH TNG CLYKPLTIKNG AEI0AOYNONG, TNG ATEWKOVIOTG BEPLKDV YaPTOV
(heatmaps) kot g mapakorovdnong Pacikdv deiktdv anddoong (KPIs). Me tov
TPOTO AVTO EVICYVETAL 1] OLEPEVVNOT TPOTVTTOV Kol TACEWV TOL GLUPBAAAOVY GTN
BeATIOTOTOINGN TOV EMYEPNCLAKOV SLOOIKOGUDV.

e Xtpartnyikoi mivakeg eAéyyov (Strategic dashboards):

Ot otpamywol mivakeg vroompifovv Tov HAKPOTPOOECHO OYXEOIOGHO Kot TN
otpotnyKnl Aym amoedoewv otovg Opyavicpovg Tomikng Avtodioiknong.

[Tapéyovv GLYKEVTPOTIKY €KOVO TNG GLVOMKNG ATOO06NS, OELKOAVVOVTOS TNV
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aloAdYNoN TOV OTOTEAEGUATOV KOl TN SLUHOPP®OT PLOCIUOV TOMTIKOV Kol

napeUPacewv.

2.10.3. Epyoicia

210 TA0ic10 TG VAOTOINONC ZuoTrdtev Yoot piEng Atopdcemv, a&lonoteitol TANOmpa
oVYYPOVOV EPYUAEIDV OVAALGTG KOl OTTTIKOTOIN GG 0E00UEVMV, Ta. 0TTOT0 GUUPBAAAOVY BTNV
OTTOTEAEGUOTIKT TOPAKOA0VONON Kot JlaElpIoT] TV EMYEPNOIUKDV TOPUUETPOV GTOVG
Opyaviopotg Tomkng Avtodioiknong. Evdewktikd, 1o Power BI (Microsoft) mpoceépet
TPONYUEVEG OLVOTOTNTEG OVAALONG KOl OLVOMIKNG TOPOLGINONG OEOOUEVOV  UECH
SdpacTiKOV  avagopmv. Avtictotya, to Grafana efedikevetar omv  omekdvion
ypovooelpdv (time-series dashboards), emitpénoviag ™ ovvdeon pe Paocelg dedopévav
omwg InfluxDB 1 Prometheus yio v mapakorovdnon dedopévov ce Tpayuatikd ypovo.
To Tableau amotelel €va axoun oyvpd epyadeio emyyeipnooxng eveviog (Business
Intelligence), mpocpépoviag mponyuéveg peBddovLg avdAvong Kol  OTTIKOTOINOMG.
[Mopdiinia, avarticcovtal e£0TOUIKEVIEVOL dladtkTvakol TTivakeg eEAEYyov (Custom Web
Dashboards) pe ypnon texvoroyumv 6nwc React, Node.js, Python/Flask kot Leaflet/GIS, ot
omoiot dvvavVTOL VoL TPOGOPUOGTOVV OTIS Wiaitepeg avdykeg KGO Opyavicpov. Idwaitepn
avagopd a&iler ota Esri ArcGIS Dashboards, mov e&edkedovior omn ¥opToypaeikn
OTEIKOVIOT] OEOUEVAV, EVIGYVOVTOG T YEOXWPIKT] OVAALGT KOl ANYN OTOPACEWDV.

Xy wpdén, ot 0ot LIBETOVY GUYVA Evay cuVIVACUO epYorei®VY, dOTmG TTivaKeg ELEYYOL
Power BI 1) Grafana e cuvdvaoud pe yewypapukoig xdpteg GIS, mpokeipévou va emitvyovv

OAOKANPOUEVT] KOl TOAVETITEST EMOTTEIN TOV KPIGIU®OV AEITOLPYIDV TOVG,.

2.11. Avaokonnon Xovaeav Epgovnrikov ko Epropikov Epyov

2.11.1. Epgovnrika Epya (Evponaika & Awedviy)
Y10 mloico ™G mapovoog UEAETNG, 1OWHTEPO EVOLNPEPOV TOPOVGIALOVY OPIGUEVA
EPELVNTIKA €pyo. OV LAOTOMONKAV Ge gvpOTAiKd Kol O1EBVEC eminedo kol to omoia
oLVEBOANY OVGLOGTIKA GTNV OVATTUEN KALVOTOU®MV TPOGEYYIGEMV GTN OAXEIPLOTN ACTIKAOV
OTTOPPILUATOV KOl TNV EQAPUOYT TEYVOLOYIDV EEVTVOV TOLEWV.

e SmartSantander (Evponaikn Evoon):
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[Mpdkertar yio €vo amd To PEYOADTEPO, TAOTIKA £PY0 OVATTLENG Kol OOKIUNG
teyvoroy1dv Atadiktoov tov [paypdtwov (IoT), oto omoio avartoydnke exkteTopuévo
OikTLO MGONTAP®V Yo TN GLAAOYN OEGOUEVOV GE TOUEIC 0TS O 0O0PMTIGUAC, N
dlayeipion oTabpeLONC KOl TOL ACTIKA OTOPPILLULATAL.

Waste4Think (Horizon 2020):

To ocvykekpiévo €pyo mpomOnce TV VIOBETNON TPUKTIKOV KUKAIKNG OKOVOUIG
péca amd v a&lomoinon YNEeoK®V TEYVOLOYIDV KOl TNV EVEPYT] GUUUETOYN TOV
TOAMTAOV G€ SLOOIKOGIES OLOYEIPIONG ATOPPIUULATOV.

R4R — Regions for Recycling:

210(0G TOL £PYOVL OMOTEAEGE 1 OVAALGN KOU GLYKPITIKN 0E0AOYNOTN TOV
CLGTNUATOV OVOKOKAMONG G€ SEKO EVPOTUTKEG TEPLPEPELES, LLE GTOYO TNV avadelén
BEATIOTOV TPAKTIKOV Kot TN PEATIOON TOV GYETIKAV EMOOCEWMV.

LIFE-IP CEI-Greece (EALGO):

To épyo avTd EMKEVIPOVETAL GTNV E£QOPLOYN OPYDOV KLKAMKNG OWKOovouias o€
eninedo oMuwv, divovtag Wwitepn Eupaocn ot Pértiom dayeipion amofAnTov,

HEG® OAOKANPOUEVOV GTPATNYIKAOV Kol KOVOTOL®V TopeUPAcEV.

2.11.2. Epmopikég AVoels Aloyeipions AGTIKOV ATOPPLURATOV B

"E&unveg Teyvoroyieg

210 mloiclo G oVYYpovng Oloyelplong OOTIKOV amopplupdTomv, 1 debvng ayopd

TPOGPEPEL L0 GELPA OO EUTOPIKEG AVGELS TOV 0100100V TEYVOLOYIEG aYUNG LE GTOYO TN

BeAltiotomoinon TV OOIKAGIOV GULAAOYNG, TapakoAlovONoNG Kol Olayeiplong Tov

arofAnTov. Ot ev Ady® ADGELG EVOOUATOVOLY TEYVOLOYIEG OTMC oeONTPES AdIKTOOL

tov [paypdrov (IoT), cuoTirota TPOYVOGTIKNG OVOAVOTG, CUUTIECTES ATOPPLUUATOV LE

NAloKN

evépyewn, kabmg Ko mAOTEOpuES Olayeipiong otdéAov kot kKAdwv. AxolovOel

GUVOTTIKN TTAPOVGINoT PACIKOV EUTOPIKMOV AVGEWMV, OTMG AVTEG SOUOPPDOVOVTOL GTOV

TOPOKATO TIVOKOL:

Etawpeia / Avon Texvoloyia XapoKTNPLOTLIKA
Enevo loT aloBntrpeg & MPOYVWOTLKN EKTIUNON
TIPOYVWOTLKI avaAuaon TTANPOTNTOC KASWV Kall
Sduvaptkn §popoAoynaon
OXNUATWY GUAAOYNC
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Bigbelly JUUTILEOTEG OTMOPPLUUATWY  AUTOUOTN CUUTiEDN
LE nALaKn eVEPYEL OTOPPLUHUATWY KOl
napakoAouBnon péow loT
SmartBin Yrniepnxntikol aloOntripeg JuAAoyn 6ebouévwy oe
cloud kat BeAtiotomnoinon
Spopoloyiwv cuAAoyng
Evreka Alaxeiplon otolou & Eviaia mAatdopua
napakoAouOnon kadwv napakoAolBnong yla
oxnpoatTa Kat Kadoug
QTOPPLUUATWY

BH Technologies (FTaAAia) Padloouyvikol aloBntpeg  MapakoAolOnon

TIANPOTNTOG OE TPAYLOTLKO
XPOVO KOl QUTOUATEG
€160MOLN0ELG

Nivakag 1 2.11.2 Nivakog ETALPELWV APOXNG EUNOPLIKWVY AUcswV o€ loT mAatdpopueg

Ot mapomdve AOcelg suuPailovy onuovTiKd 6T PEATIOON TNG OTOTEAEGLATIKOTNTOS Ko

™G PLOCIUOTNTOC TOV GUGTNUATOV SLOYEIPIONC ATOPPIUUATOV, TPOGPEPOVTAS EPYOAETD Y10

™V avtopatomoinon Sadikocidv, TV &50KovOounon TOp®V Kol TNV gVIioyLon g

SPAVELNG 0TI AITOLPYin TV SNUOTIKADV VITNPECIDV.

2.11.3. Xvuykprtikn Amotipnon Y@rotapevov AVce®yv

[No v o&oddynon TOvV LEICTAUEVOV TEXVOAOYIKOV AVCE®V oTn  olayeipion

amoppupdTov, viodetOnkay ta akdAovda Kprtplo GVYKPIoNG:

Koo10g gykatdotoong kot Asttovpyiog

A&omotia ccOnmpav

YroompiEn aiyopiBuwv dpoporodoynong oynuatwv (Vehicle Routing Problem -
VRP) kot TpoyvooTiK®V HOVTIEA®DY

AwoOvdeon pe epyoareia Ye@ypapik®v TAnpogoplok®v cvotnudtov (GIS) wot
emyepnuatikng eveviog (BI)

Enextacipomto kot cvoppatdotro pe npdcsbeteg vanpecieg Eumvng moOANg (Smart
City)

AvvaTOTTO ATOGTOANG EW0OTOMGE®MY GE TPAYLATIKO Ypovo (real-time alerts)

EvkoMa ypnong amd to mpocwmikd twv Opyoviopmv Tomkng Avtodioiknong

(OTA)
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Yuvolikd, ot diebveig TAaTEOpUES TAPEXOVY MPUEG Kol dOKIHOOUEVEG ADGELG, Ol OTOlEg
KOADTTOUV o€ peYdAo Pabud TIC GUYXPOVEG OMOITNGEL TOV CLGTNUATOV dloyelpLong
amopppupdtov. [Hap’ 6o avtd, 10 avénuévo KOGTOC VAOTOINGNG Kol GLVTHPNONG, KABMG
Kol M avaykn e£eldkevpévng TEXVIKNG VTOGTNPIENG, GLYVA GLVIGTOUV CUOVTIKA EUTOSLN
Y. TV V1004TNoN TOVg Amd UIKPOVS Kot Hesaiovg eAANVIKODS OOV, Onwg o ANpog
Taliov. Qg ek TovTOL, KaBicTaton avaykaio 1 diepedvnorn AVGEMV TOL VO, AVTATOKPivoVTaL
oTIG Wlaitepeg avdykeg Kot ovvatodtteg TV ovykekpipuévov OTA, ducpoariloviog
TaLTOYPOVA TN PLOGIUOTNTO KOL TV OTOTEAEGUATIKOTITO TOV TOPEUPACEMY GTOV TOUEN

NG OOTIKNG S0y EIPLONG ATOPPIUUATOV.

2.12. Xopnepaopato Keparaiov

To Bewpntikd mraiclo wov avantdydnke 610 TAPOV KePAAAO avadetkviel 6t ot « EEumvec
[1oAe1g» amoteAoVV T0 TAEOV GUYYPOVO LOVTELD OGTIKNG avATTLENS, Bacilopevo 6t xpnon
teyvoloyiov onwg 1o loT, ta Big Data, ta GIS kot 1o cloud computing. H Swaygipion
ATOPPIUUATOV AVOSEIKVOETOL OG £VOG OO TOLS MO CTUAVTIKOVG TOUEIG EQUPUOYNG TOV
TEYVOLOYIKDV OVTOV AVCEMV, KAODS GLVIEETAL GTEVA LE TNV TTEPPaALOVTIKY Plociudtna,
™ dnuoocta vyeia, TV TotdTNTO {MNG KOl TN AEITOVPYIKY| OMOTEAEGLATIKOTITO TMOV ONLULOV.
H EM\Gda Ppioketor oe otdoo petafaong, pe onuaviikovg Opyaviopovg Tomikng
Avtodioiknong va viofetodv EEumveg Aaelg, Tapd Tig vPloTaueves TpokAnoels. H mapodoa
ePELVNTIKY TPocéyylon, pe emikevipo tov Anpo Taliov, cvuPdirer oty €1g Padog
Katavomon g v e€elifel dadkaciag kot otnv avalnmmon PEATIOTOV TPAKTIKAOV Yol TV

TEPAUTEP® PEATIGTOTOINGCT TNG GLALOYNG Kol SOXEIPIONG TOV AGTIKMOV OTTOPPILUATOV.
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3. Case Study — Afpog Mareprliov pe €opa to I'alr g
Hepropéperog Kpntng

3.1. Ileprypaen Afjpov — ALoKNTIKA Kot X@poTadika

O Anquoc Moarefiliov €xer ovvolkn éxtaom 291,907 1. yAw., yopobeteitor duTIKG TOV
[ToAeodopikod Xvykpothuatog HpakAieiov kot cuvopedel oto avatoAlkd pe to Anpo
Hpaxieiov, ota votiodutikd pe 10 Anpo Aveysiov, ota votia pe toug Anpovg Hpakieiov
kot ['dptuva Kot ot duTikd pe 10 Afpo Mviorotdpov evad ota Bopeta, Ppéxetar amd o
Kpntwo Iérayoc. Atoikntikd vdyeton oto Noud Hpakieiov. Zoppmva pe v omoypoen|
mg EAZTAT. tov 2021, o mpoaypatikdg mAnbucuds tov Anpov avépyetor ce 25.734
Kkatoikovg avEnpévog katd 870 katoikovg and v anoypaer) g EA.XTAT tov 2011.

Ewkova 1 3.1 TonoBeoia tov Afpouv MalAeBiliov otn Kprjth

O Anqpog Marefiliov etvan dnpog g [Heprpépetag Kpng pe €6pa to I'alt, dnpiovpynbnke
v 01.01.2011, pe to N.3852/4.6.2010 (®EK 87A/7-6-2010) “Néa ApyiteKToviKY| NG
Avtodoiknong kou g Amokevipouévne Awoiknong — Ipdypoppo Karikpdng”.
Yvotdinke emopévag pe to Ipdypappo KaAipdtng Kot tpoékuye amd 1 cLUVEVOGT TV

npobimdapyovimv dpov I'aliov, Kpovsodva kot Tviicov.

3.2. Baowkd XopokTnproTikd Tov Afpov

To I'al1 ywpobeteiton o€ andotacm 7 yAu and to HpdxAero. H evpdtepn mepioyn tov I'aliov
oLVIOTE ONUAVTIKO KLKAOEOPLakd KOUBo Ttov Bopetov Odikov A&ova e Kpnng (BOAK),
KkaBdg cvvdéel Toug Nopovg Hpakdeiov ko PeBopvov odrhd kot ta foOpeta mapdita pe tnv

evooympa kot Tov Notio Odwkd A&ova Tov vNelov.
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INUoVTIKO XopakTnploTikd tov Anpov Maiefiliov eivarl 0Tt amoteAel meployn dwaitePNg
evepyelokng onuaciog kobmg oto Anupotikd Awapépicpa g Podidg Ppioketon
EYKATEGTNUEVO TO €PYOOTAGIO TapOy®YNG NAeKTpKoD pevpatoc g AEH. Meydlo pépog
TOV EVEPYELONKDOV OVAYKOV OAOKANPOV TOV VG100 €ELANPETOVVIOL OO TO GUYKEKPIUEVO
€PYOCTAC1O, TO OMOI0 TOVTOYPOVA OTOTEAEL CNUOVTIKY PLOUNYAVIKY €YKOTAGTAGN GTNV

nepoyn oA kot o€ 0AGKAN PO TO0 Nopo.

H ocvykévipoon onuaviik®v Brounyavikdv aAid Kot Bloteyvikav povadmy, kabmg Kot n
€VIOVI] TOVPLOTIKY] OVATTLEN TTOV GLYKEVIPMVETOL GTO TOPAKTIO TUNAUO TNG TEPLOYNG,
Ka010Td onuavtikd o poro tov Anpov Maiefiliov 6T YeVIKOTEPT OIKOVOUIKT] AVATTUEN
tov Nopov Hpaxieiov. EmmpdcOeta, AOyw tov vE@V TAGE®V GTNV TOLPIGTIKN Ayopd Kot
TN GTPOYPY| TOV TOVPLGTAV TO, TEAELTAIO XPOVIQ GE OTIS EVOALAKTIKEG LOPPES TOVPIGLUOV -
TEPAV TOL AL Kot TG BdAacoas- Tapatnpeitar aHENGN TG PONG TV EMCKENTAOV KoL TOV

dravuktepevoemv 6to Ao Marefiliov, 0nmg dAhmote cupPaivel e OAn T YOpaL.

To owocvoTnue TOL AAUVPOL TOTANOD £YEL €MioNG WOliTEPN oNUAGio Yo TNV TEPLOYN.
"Evag amd toug dvo onpovtikdtepovg vypotdmovg tov Hpakdeiov eivar o vypodTomog tov
Alpvpov, o omoiog poli e T0 apdyyt AmoTeEAOVV GNUAVTIKY ToTofesia Yoo OAOKANPT TNV
Kpnm. H eproyn amotelel onpavtikd morAo EAENG EMCKENTMOV KO KTTVEVLOVOY TPAGIVO
KO OVOOVYTG Y10l TOVG EMGKENTES AAAG KO TOLG KATOTKOUG T®V YEITOVIKAOV ANpwv. Meydin
onpacio £yxel kon to Adoog g Képng omov avadacobnke and tov mponv Aquo Tvricov

Le 6KOTO VO AMOTELEGEL TVEDLOVA TTPAGTVOD.

O 000 meproyéc Natura, Kpovowvag — Bpouodvepo Tong (kmotkd GR4310009) kot Ton Opog
(kwdwkd GR 4330005) or omoieg yapaxtnpiloviar amd TOIKIAOHOPPIX TOTI®V LYNMANG
BlomotkiAdTNTOC, GTAVIEG PLTIKEG OOTAAGELS, TV TOPOVGIO EVONUKAOV E10MV TovIds Kot
yAopidag g Kpnng ko g EALGSaG, ondvia kKot amethovpeva €1om, givar diaitepng

OTOVOOATNTOG YOl TV TEPLOYN.

Avvatd eviomo otoryeion ovvietodv mTOATIoTIKOL TOpol Odmwg m.x. To Movoeio Tov
Aopivikov ®gotokdmoviov, 1 Moviy Zapfabiavav, to Mvnueio Kepatior Aapdotag, 1
Movn tov Ayiov Ilavtelenuova, o apyaloloyikds yOPOG GTO AKPMTIPL Xovdd TG Ayiag
[Tehayiag, To povaotipt g Havayiag ota Opackid, o apyaoAoykos y®poc TvAicov, 1

Anpotwkn [Tivaxodnkn, n apyaioroyikn cvAroyn Maiefiliov, n ékbeon tov I'. KAwvakm oto
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Mépaboc, To LECAIOVIKE TOTNTAPLOL K.0l. Ol OTTOI0l GLYKEVTPMVOVTOL GTO 0Pl TOL AoV
oALG Ko oy eupltepn omd avtdv meployn. H vmoapén 6AwvV avtdv TV TOMTIGTIKGOV
nopwv,  ovuPdier  otnv  evioyvon ¢ avamtuéng  tov  Anuov. [1

https://malevizi.gov.gr/malevizi-map/]

3.3. Anpotikéc Evotnteg Afjpov Madepiliov

O Anpoc Moieiliov amoteheitar amd T1g akOAOVOES ONUOTIKEG EVOTNTES KO ONILOTIKA
dwpepiopoTo:

Anpotwkn Evomta INaliov

. A.A. T'aliov

. AA. Ayhdoog

. A.A. Koreoiov

. A.A. Poduag

. A.A. ©6dele
Anpotiki Evotta Kpovcova
. A.A. Kpovomvog

. A.A. Kopoamv

. A.A. Aovtpaxiov

. A.A. Zapyov
Anpotikr) Evéomra Toico0
. A.A. Toleod

. A.A. Andovoympiov
. A.A. Actvpokiov

. A.A. Toviov Moiepiliov
. A.A. Aopdotag

. A.A. Kopopiov

. A.A. Kopopidrtov

. A.A. Kepapovtsiov
. A.A. MapaBov

. A.A. Movrg

3.4. Owovokn Katdotaon Afpov
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Meletmvtag ™ d1ebv, tomkn| Tov dMpov Maefiliov Biloypagia kabdg kot ta Sidpopa
Evpomnaikd tpoypdupota mov t€0nkay o€ 1Y) e T0 GOUP®VO TV ANUdpymv OTov TPEmeL
o1 Aqjapyot voL £XouV EE0CPAAIGEL 0L GTILOVTIKT LEIDOT T®V OTOPPLUUAT®V KOl GOLP®VO
kol pe ) perétn «Tomikov Xyédiov Amokevipouévne Aoyeipiong Xtepedv AmopfAntwv
Anqpov Marefiliovy, tov 2016 kot petd and emkovovior pHe POpEN TOV TUNWOTOG TNG
Ynnpeoiag KabBaptotntog tov Aqpov Marefiliov mopakdtom mopabitm TV OKOVOUIKY
KOTAGTAOT] TOL OOV GUUP®MVO, UE TOV TPOLTOAOYICUO ToL 2024 OOV aVEPYETOL Y10 TO
Anqpo Modepiliov oto Hyoc Twv 50 € ekatoppvpiov OTOL TapatnPRONKE po aEnon Tov
8 € exatoppvpiov and 1o otkovopkod £€tog 2023. H owkovopikn mopeia tov dnpov Ppioketon
oe otabepn mopeia pe mAedvacpa 1.285 € ekartoppvpiov yuo to 2024. Eniong, vanpe kot
po Tpdoeatn ¥pNUatoddTon Tov dnpov vyoug 1,2 € ekatoppwpiov and 1o YIIEZ yia
avaVEDGT] TOV GTOAOV QTTOPPILLATOPOPMV.

H owovopukn avaivon yio v pappoyn tov cvotiuatog Smart Waste Management wov
0élovpe va viomomoovpe otov Anpo Marefiliov deiyvel eEopeTiky £PKTOTNTO LI
Agiktn Anodoonc Enévovong R.O.1. 187% og 5 ypovia kan payback period poiig 16 pnveg.
To épyo mpoopépet etfoieg eEokovounoetg 156.000 €-198.000 € Evavtt apykng emévdvong
285.000 €.

3.5. Ygworapevn Yrnpeoio KaBaprotnrog

Opyovotkny Aopf: H AdBvvon KabBopidmrog & Avaxvkiwong amoteAeiton omd
AmOKEVIPpOUEVO, Ypageio oe kdbe onpotikny evotnto. To mpocomkd g Ymnpeciog
kaBapromtog omaptileron amd 15 odnyods oamoppyupatoedpov kot 35 epydTeg

kaBoplotTog , Kabmg Kol T0 AOIKNTIKO TPOGOTIKO TNG LINPEGING.

X16hog Oynpéatmv: Tov Oxtdfpro Tov 2024, OAOKANPOTIKY] KATAGTPOPY| VIEGTN O GTOAOG
ATOPPLUATOPOP®V TOV Afjov MaAefiliov petd and mupkayld mov EEomace GTO YMOPO TOV
apa&ooTasion, TPOKAAMVTAS EKTAKTN OvVAYKT 011 dtoyeipion armoppiupdrov. H kotdotaon
OLTT) EVEPYOTOINGCE KOO GUUTTAPAGTACTS OO AAAOVLG OMLLOVS TNG TTEPLOYNG Y10 TV TTAPOYN
omuatov. H Oquid amd v kotastpoen tov otolov aviABe ce 2 exoatoppvplo €.
[Ipdopata evioyddnke pe 3 véa oyfuata (2 dopveopikd amoppippatopopa). Eniong,
VILAPYEL TPOYPUUUATIOUOG OYOPEG S EMUTAEOV ATOPPIUUATOPOPOV - [6Top1Kd: Katastporn
otoAov omd mopkayd (Cnua 2 exatoppvpiov). H Aettovpyia g vanpeciog kabaptotntog

glvan pe vtepmplokn epyacio.
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3.6. Avaivon Y@ietapevov Kootovg
3.6.1. Extipnon Etiiowov Kéoctovg
Baoiopévn oe cuykpitikd otoyeio omd mopdpotovg dnpovg g Kpnmg:
Koéaotog [Ipoocmmikot (e1Mo1a):
15 odnyoi x 28.000€ = 420.000 €
35 epydrec x 24.000€ = 840.000 €
Arorntikd Tpocsmmikod (5 dtopa) x 32.000€ = €160.000
Ynrepopieg ko emdopara: 180.000 €
2VVETMG TO ZVVOMKO KOGTOS TPOosTKoV aveépyetar otig 1.600.000 €
Koéotoc Kavoipov kol Zovrpnong:
Kovowa (extipnon 120.000L/étog x 1.45€): 174.000 €
Xvvtpnon oxnuatov: 85.000 €
AvtodhokTikd ko emokevés: 65.000 €
YuvoMKko k0oTog Aertovpyiag: 324.000 €

Ao Kootn: - Awyeipion amoppipupdtov (EXAAK): 280.000€ - Efomhopdg won
avorootpa: €45.000 - Acpdarotpa kot Aourd: 35.000€ - Zvvolkd Aowrd kéotn: 360.000€

XYNOAIKO ETHZIO KOXTOZX: 2.284.000 €

Koéotog avé Kdartowko

2.284.000€ + 25.734 kdrowkor = 88.8 € ava kdTowko eTnoimg

To k6oTog elvarl evtdg TV avouevOpEVOV opimv Yo dNHovg mapdpoov peyébovg otnv
Kpn.

3.7. Lyeownopoc Smart Waste System yia o dnjpo Marepiliov

3.7.1. Extipnon ApiOpov Kadwv

Kotavopn kdomv ava meproyn:
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Aotwkég Ieproyég (I'alt, Appovddapa, Ayio IMehayio): Xtig ITukvodounpéveg meproyég
tonofeteital KAdog amoppupdtov tepinov évog (1) kddog avd 150-200m — Extipunon wov

LoV £0MGaV Y10 TO TOGOL KAGO1 LITAPYOVV GE aVTES TIG TeployEg etvon 180 kdoor 1100L.

Hpwotikég Meproyés (TOMGOG, peydha yoptd): e autég TIc mEPLoyES £xel dratnpnOel o
péon mokvotnTo tomobétnong kddwv amoppiupdteov tepinov vag (1) kddog avéd 300-400m,
£TO1 1 EKTIUNOMN OV HOL £3MGAV Yo TO TOGOL KAOOL VILAPYOVV GE AVTES TIG MLLOOTIKES

neployég etvon 85 kaoor 1100L.

Aypotikég Ileproyéc (Likpoi owiopol): Xtovg pukpovg otkiopoHs tov dnpov Maiefiliov
VILAPYEL oL YOUNAN TuKVOTTA ToToBETNoN G KAd®V TTepimov évag (1) kadog avd 500-800m

He ektipnon mepimov otovg 45 kadovg 1100L.

Tovprotikéc Zdveg (moparieg, kevipikoi dpopol): Znv tovplotikny {@vn tov 0oL
Moefiliov vrdpyet por VYNAR GLYVOTNTA TOTOHETNONS KAd®V OOV avTIGTOLKEl TEPIMOV

évag (1) kéoog ava 100-150m pe extipdpevn torofétnon 65 kddotr 1100L.

XYNOAIKOX APIOMOX KAAQN: 375 kaoor

3.8. Teyvikég [poduaypapéc LvoTpatog

Ot teyvikég TPOSYPOPEG TOV GLUGTNUATOS TOVL  EVOEIKTIKA 6Oa  pmopécovpe  va
viomomocovpe 6to oMo Marefiliov givar va toroBetnBovv SmartBin Zvokevéc: 375 6cot
elvar o1 kddotl amoppupdteov pe e eEomiiopd achnmpov. H LoORaWAN Yzwodopn:
IMa v kdivyn 6Aov Tov dMpov Ba ypelactodue 8 gateways. 'Eva kevipikd gateway 6to
Anpapyeio T'aliov Ba vrapyet oto dmuapyeio Taliov kol ta veoéAouwta  dgvtepgvovia
gateways ce otpotnyikd onueio. M Cloud Platform o6mov 6o viomomocovpe o
oAokANpouévn mAatedpuo pe web dashboard kot mobile epappoyés. Ko téhog Oa vidpyet

KOl [0 EVEOUATMO1 KOl GUVOEST] LE VTLEPYOVTO GUGTILLOTO TOV O1LLOV.

3.9. Aentopepng Avarvon Koostovg Enévovong

3.9.1. Kéotog Hardware

SmartBin Zvokevég: To K6610¢ TV GuoKELAOV cVUE®VA Ba givarl 375 cvokevég X 175€
(néoog 6pog) = 65.625€ . H Eykatdotaom kot mopopteTporoinon vroloyiletol va KooTicet:

€18.750 . Zuvend¢ to LuvoAkoé k0otog TV SmartBin 0o avélOe ota: €84.375
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LoRaWAN Yrodopn: Apov £xovpe vtoAdoyicel 0Tt Ba ypelactovpe 8 gateways To KOGTOG
0o xopaviet ota 8 gateways x €1.200 = €9.600 . H Eykatdotaon Kot mopapeTtporoinon:
€8.000 xon 0 kevipikdg eEomMapdg diktvov: €12.000 Xvvorko k66Tog dikTvov: €29.600

Apa 1o Xovoiké Hardware 0o kopavOei ota €113.975

3.9.2. Kootog Software
Avantoén E@appoyav: - Av n mhatpoppo d00el oe eEmtepikd cuvepydtn vAomoinong 1o
k6ot0¢ Oa eivan mepimov ManageBins Web Platform: €55.000 — Av vroloyicovpe 01t icmg
VoL YPEOCTEL [0 EPOPLOYN VIO KIVNTEC GUOKEVEG TOTE TO KOGTOG EVOEIKTIKA UTOPEl va
vroloyotel SmartGarbageTruck Android App: €30.000 kot vroroyiCovtag to Backend
APIs ko integrations: €40.000 t6te T0 XvVOMKO KOGTOS avATTUVENS TNG EQUPUROYNS

avépyetal ota €125.000

Customization (mpocappoyn) yw to oMuo Moarefiliov: o va pmopécel va
TPOCAPUOCTEL OTIS AVAYKES TOV SOV LITOAOYiIfove éva EVOEIKTIKO KOGTOG oT1c: €15.000
KOl VO, EVOOUOTOOEL [LE VTTAPYOVTO GLGTHILATO TOV UITOPEL VoL EYEL 0 OMPOG LIToAoYileTal GE:
€12.000 k1 av vroloyicovpe KoL TOVG EAEYYOVS KOL TNV TAOTIKY AVATTLUEN TNG EPAPLOYNS
umopet va kooticel: €8.000 . Eropévmg, 10 Zuvoiko K66T0g TPocapproyns vroroyiletol

ota: €35.000
Téhog To Zvvolko kK66TOS avanTLENS TOV Software avépyetar ota €160.000

3.9.3. Kdéotog Yromoinong
To k6o710g Yromoinong tov Project Management vroroyilovpe yra 1o o1 po 0t 0a givar
: €8.000 . H ekmaidevon tov mpocwmikod vroroyiletor 41t Ba oTotyicel 6To oMo TEPimov
(Training TPOCGMOTIKOV): €6.000

Documentation: €4.000 Contingency (5%): €11.000

YvvoMK6 k0oT0g vAoToinoeng: €29.000

3.9.4. Tvvolkn Apywki) Erévovon

SOUPOVOE e TOVG TPONYOVUEVOLS LITOAOYIoUOVS TO KO0TOG emévovong o Hardware
avépyetor ota: €113.975 kot to KO6TOG EMEVOVONG 6T0 Aoyiopikd Epappoyng avépyetot
Software ota : €160.000 kot T€L0g T0 KO0TOG TG YA0TOING1G VIToloyicaps 6TL avEpyETOL

ota: €29.000 . Apa TO GOVOAO NG apylkng emévovong eivar  €302.975 ko ToO
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OTPOYYVALOTOLOVE VLG TNV OLKOVOUIKT] AVAADGT TNG EPIKTOTNTOS GE GLVOMKO KOGTOG

apykng emévovong ota. €305.000.

3.10. Emjowo Kéotn Asttovpyiog

dvokd Oa Tpémel va VTOAOYIGOVUE KO TOL TG0 KOGTN AELITOLPYIOG TG AVATTUENG OVTIG
™G EPAPUOYNG.
3.10.1. Cloud ko TnAemkowvovieg

Cloud Hosting: €12.000/étog LoRaWAN Network: €8.000/¢t0¢
Data Storage ka1 Analytics: €6.000/éto¢ Xvvolko k6otog cloud: €26.000/¢tog

3.10.2. Zovtpnon kot Support

Hardware Maintenance: €15.000/étoc Software Updates: €8.000/étoc Technical
Support: €12.000/étog Zovolko k6otog cuvripnong: €35.000/étog

AVTIKOTOLOTAOELG
Mrnatapies (5% emnoimg): €3.200/étoc AweOntipes (2% emnoimg): €2.600/étog

YUVOMKO KO0TOG avTIKOTAOTAGE®V: €5.800/£T0G
YYNOAIKO ETHZIO KOXTOX AEITOYPI'TAX: €66,800

3.10.3. Avadivon Eowkovounoemv
3.10.3.1. Meiwon Kéotovg Kaveipmyv

Beltiotomoinon Awwdpopdv: - Meiwon adsiwv dadpopmv katd 35% - EEouwovounon
Kkavoipwv: 42.000L x €1.45 = €60.900/¢tog

Ipoypappatiopévn Xvrihoyn: - Meloon éktaktov dtadpopdv katd 60% - EEotkovopunon
kavoipov: 18.000L x €1.45 =€26.100/étog
Yvvolkn egowkovopnon kavoipowv: €87,000/¢tog

3.10.3.2. Meiwon Kéotovg Ilpocomikov

Bektwotomoinen Epyotompdv: - Meioon vrepopiodv kotd 40%: €72.000/étoc -

Am0d0TIKOTEPOG TPOYPAUHATIoNOG: €25.000/€T0¢

Yvvomkn g€owkovopnon tpocmaikov: €97.000/étog

3.10.3.3. Meimwon Kdéotovg Zovripnong
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Hpoinatik) Tvvmipnon Ompartov: - Meioon Profov katd 25%: €21.250/¢tog -
AvEnon dudpxetag Cong oynubrtov: €15.000/étog

Yvvolkn e€owkovopunon covripnonge: €36.250/étog

3.10.3.4. Aowég ECowcovopnoeis

Mzeioon Hapoanévov lloltdv: - Arydtepo drowntikd kdotog: €8.000/£10¢
Bektimon Avakvkioong: - AvEnon 060wV amd avakvkiaoa: €12.000/¢étog

Yvvohkég howrég e€okovopunoets: €20.000/£tog

3.11. Xvvolkn Owkovopkn Avaivon

3.11.1. Emoweg ECowkovounoeig

Kavowa: €87.000 [Ipoommko: €97.000
Yovmipnon: €36.250 Aownd: €20.000 XYNOAO: €240.250/¢tog

3.11.2. KaBapéc EEowkovopnocerg

Emioweg eowkovopnoers: € 240.250 Meiov etiowo kéotog Agrtovpyiag: €66.800
KAGAPEX ETHXIEX EEOIKONOMHZXEIX: €173.450

3.11.3. ROI Avaivon
Apyuc enévovon: €305.000 ETiyoieg kaBapég eEowkovopnoers: €173.450
Payback Period: €305.000 ~ €173.450 = 1.76 £tn (21 pveg)

5-Year ROI: - Xuvolikég e€owcovounoelg S etmv: €173.450 x 5 =€867.250 - Meiov apyikn
emévovon: 867.250 € - €305.000 = 562.250€ - ROI = 184%

NPV (8% discount rate, S £tn): 387.420€
3.12. Avaivon EvaisOnociog

3.12.1. Zvvinpntiko Xevapro (-20% Eowkovounoceis)

Emioweg kaBapéc e€okovopnoseis: 138.760€ Payback Period: 2.2 £t (26 unveg) 5-Year
ROI: 127%

3.12.2. Awo1000E0 Xevapro (+20% eEoikovopnceig)
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Emioweg kaBapéc e€owcovopnoeis: 208.140€ Payback Period: 1.47 émm (18 pnveg)
5-Year ROI: 241%

3.13. Avédivon Kiwvoovov

Teyvikoi Kivovvor: Xaunioli (teyvoroyia amodederypévn) Owovopkoi Kivovvor: Métpiot

(e&aptnom and Tpég kavoipmv) Agrtovpykoi Kivovvor: Xaunioti (amin viofétnon)

3.14. Xpnpotodotnon kot Yromoinon

3.14.1. IInyéc Xpnuotodotnong
Idwor ITopor Afjpov: 150.000€ (49%) - AwaBéopa and tiedvaouo 2024

Evponaika Kovoviwa: 100.000€ (33%) - EXITA 2021-2027 Smart Cities - Horizon Europe
TPOYPALLLOTO

EO@vikn Xpnpatodotnon: 55.000€ (18%) - YIIEX npoypdupota yneroroinong - [pdowvo
Tapeio

3.15. IIpotewvopevo Xpovoordypappa,

®aon 1 (3 mvec): EEacpdion ypnuatoddtnong kot dayovicpoi ®den 2 (6 piveg):
Avémtoén kou pilot testing (50 kéoor) ®éaon 3 (4 pivec): [TAnpnc avdntvén (325 emmiéov
Kadot) ®aon 4 (2 pfveg): Training kot go-live

YuvoMKn dwapkewa: 15 pnveg

3.16. Opéin Yo tov Afjpo Mairepriliov

3.16.1. Owovopika O@éin

Apeoa: - E€owovounon 173.450€ emoing - Melwon Asttovpyikadv kootav katd 7.6% -

BeAtioon cash flow

MoxponpéOeopa: - Xvvoiikn eEowovounon 867.250€ oe 5 ypovia - Avénon o&iog

OMNUOTIKNG TEPLOVGTNG - AVVATOTNTO EMEKTOCNC GE AAAOVG TOUELS

3.16.2. Ilgprfarrovrikd O@éin
Msioon Exmopnov: - 35% Ayotepeg dwdpopés = -42 tovor CO2/étoc - Beltioon

To10TNTOG OEPQL
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Beltioon Avakvkioong: - [TopakoiodOnon tOnev aropplupdtoy - AVENCT TOGOCTMOV

avakvkioong Kotd 15-20%

3.16.3. Kowovikd O@péin
Behtioon Howotntog Zomng: - Kabapdtepeg meproyés - Meiwon oopdv Kot Topacitey -

KoAvtepn €1KOva TOLVPIGTIKAOV TEPLOYDV

Teyvoroyun| pmtomopia: - [Tpdtog dNpog otV meployn pe smart waste - [lpocéikvon

EMEVOVGEMV KOl TOVPIGHOV

3.17. Zvoykprtikn Avaivon

3.17.1. Zvykpron pe Ahrovg ANpovg
ANpog PeBopvov (mapdpolog péyebog): - Kootog dwayeipiong: 3.137.643€ (2024) -
Koéotog/xbrowo: 95.2€ (vynrotepo and MarePilt)
ANpog Hpaxieiov (peyordtepog): - YAomotel o smart waste projects - Amodedetypéva,

o@éAN 25-30% e&owcovounon

3.17.2. Avrayovietika [TAcovektipato
l'eoypagika: - Zvumnayng mepoyn = kaAdtepn kdAvyn LoRaWAN - Mwtd aoctikd-

aypoTikd TePPAALOV = 100VIKO test case

Owovopkd: - Yymg owkovopukn katdotaon - Atubéoipo Kovovia amd TAeOVocHLOL
Teyvoroywkd: - Yndpyovosao ynotoxn vrodoun - Eunelpo texvikd mpocomikd

Yvotdoelg kol Eropevo Brjpota

3.18. Apeoeg Evépyereg
1. "Eykpion amwdé Anpotiké Xvppovire: I[lapovciaon business case
Aitnon Xpnpatodotnons: YnoPoin oe EXITA wot dAha mpoypappoto

Pilot Program: Zexivnua pe 50 xadovg oto I'dlt

v

Awyoviepdg Ipopndevt@dv: Enthoyn texvoloyikadv etaipmv

3.19. Moaxkporp60eopo Opapa Tov Afjpov Marefiliov
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To paxponpddeopo dpapa Tov oMpov givar va avavemBei oe £Evavn woin (Smart City)
YPNOLOTOIDVTAG Kol ENEKTEIVOVTAG TO €pyo Tov Ba Eekvnoetl pe T €EVTVN OTOKOWLION
ATOPPIUUATOV KAVOVTOG Xpron VEwV epapuoydv I1oT onwg eivar o é&vmvog poTIoNOg oE
onitio Kot TOAELS, To £EuTvo Parking, ot yapte aotikov Bopvfov, n puduon Kukriopopiog,

ot £€&umvot SpoOpoL, Kot ot EELTTVEG YNOLOKES VIINPEGIES TOALTMV.
Movtéla emkowvoviog IoT (Internet of Things)

e Device-to-Device (Xvokevi] o€ 6V6KEV): dueon emKowvoviag UETAED OVO
ocvokev®v cuvibog pécm Bluetooth, Wifi, ZigBee, émov o pvOuodg petadoong
dedopévmv Oev amorteitar va etvoar vynAdg. Iy, epappoyn oe kiedapiéc,

Aopumtpeg, smartwatch k.o

¢ Device-to-Cloud (Xvokev o€ Internet cloud): emkowovia cuokevn pe Interet
Cloud yio evnuepm®oelg GLOKEVNG, Olayeipion ™S N HETOPOPE dedopévev omd

oLoKELN o€ EQapproyn 1 Pdon dedopévov oto Internet.

e Device-to-Gateway (Xvokevnl 6¢ AOAN): emKOw®Vioh GCLOKELNG HECH TOANG
(ovokevn] | AOYIGHIKO) OV OmOKAOIGTA TNV EMKOWV®VIK TNG GUOKEVNG UE TO

Internet Cloud. Xpnowonotgitor cuvnOmg Yo ETITAEOV AGOAAELX.

e Device-to-Data Sharing (Xvokev og gpappoyn Cloud): emkovovia cuoKELTG
oe epapuoyn cloud pe duvatdTa Kowvomoinong oedouévev and aentipeg g

GLGKEVTG.

3.20. Xopumepdopora
To épyo Smart Waste Management yio tov Anpo MaAefiliov mapovoialer eEapeTikn

OLKOVOIKY] EPIKTOTITA LIE:

* ROI 184% o¢ 5 ypdvia

*  Payback period 21 piveg

+  Emoieg e€owkovopnoeis 173.450 €
*  Xopunio picko viomoinong
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H otafep1] otkovopikn KaTGoTAG TOL SN0V, 1| VTAPYOVGO. TELVOLOYIKT VTOGOUT, KOl
N TOVPLETIKY] OvVATTVEN SNUIOLPYOVV AVIKEG GUVONKES Yo EmTLYNUEVT] LAOTOINGN.
Apeon tpo®@Onon tov £pyov e Eppaoct oto pilot program yia validation TV 0lKOVOUIK®V
TPOPAEYE®V KOl GTN GTOOL0KT ETEKTOCT Y10 LEYIGTOTOINOT TV 0peA®dV. To £pyo Oyt uoévo
Oa Peltidoel ™V amodoTikdTNTA TG LANPESiog KabaptoTnTag, ALY Ba Tomobetnoet Tov

Anpo MoAefiliov oty Tpmtomopio TG TeXVOLOYIKNG Kavotopiog otnv Kpnt.
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4. Avaivon AToLTI|GEMV KOl XYe0i00o1 LVOTHHOTOS

4.1. lleprypaen Tov Xvotipatog Kot Tov Epmiekopévov

To mpotevdpevo cUOTNUA OPOPE TNV OVATTTVEN UoG EEVTTVIG TAATPOPROS dLayEIpLOoNS

amoppupdtov ywo tov Aquo [aliov, pe otdxo 1t Peitictomoinon g SladiKaciog

OTTOKOUIONG, TN HEIWMON TOL AELTOVPYIKOV KOGTOVG Kot TN PeAtioon g mepParllovTiKng

anddoons. To cvomua aglomotet teyvoroyie IoT, avaivong dedopévmv kol VTOGTAPIENS

OTOPAGEMV.

Epmiekopevor Popeic (Stakeholders)

Anpog I'aliov (Awiknon):
YrehBvvog Yo Tov oTpaTNyYIKO GYESAGIO, TNV TOALTIKY] ATOPPILUAT®V Kot TN ANy

OTOPAGEMV.

Yrnarinior KaBapromrog:
XpNOTEG TOV GLGTHUOTOS Yo TOPAKOAOVONGN dpOoLOAOYiMY, E00TOCE®V Kot

EMYEPNGLOKNG TANPOPOPTONG.

Awayeiprotég XVoTNNOTOGS (Administrators):

YnrevBvvor yuo ) puOion, T GUVINPNCN Kot TV ACOAAELN TNG TAATPOPLLOG.

IoAitec:

"‘Eppecol ypnoteg mov enm@eA0OVTOL Ad TNV KOADTEPT TOLOTNTO VINPESUDY KOl

EVOEYOUEVOS OAANAETOPOVV HEG® EPAPULOYNG (OVAPOPES, ELOOTOGELS).

4.2. Avaivon ATait)cE®v

H avéivon aroutioewv amotelel Kpioo 616010 MOTE TO CUGTNUO VO, AVTOTOKPIVETOL OTIG

TPAYUOTIKEG AVAYKES TOL ONLLOV.

4.2.1.

AgLToVpYIKES ATONTIGELS

[MopakoAiovOnon minpodT oS KASWV 08 TPAYHOTIKO YPOVO
AvTtopaTn ATOGTOAN EW00TOMGEMY VIEPTANPOOTG
Awyeipion 6TOAOL OTOPPUHATOPOP®Y

Avvopkdg oyedloGLOG Kot 0VATPOGAPLOYT dPOLOAOYimY
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Kotaypagn 16Toptkdv 0£00UEVOV OTOKOMONG

o Ilpofoin dektdv amddoonc (KPIs)

e Alayeipion xpnotdv Kot poA®V

e AvaQopéc KoL GTATIOTIKA oToyEin

e Ymootnpi&n avapop®mv amd TOAITEG (TPOUPETIKA)

4.2.2. Mn Aertovpyikég ATaLTioElg

e Améooon: ATOKPIoT GLOTHUATOG < 2 deVTEPOLETTOL

e Enmextacipotnra: Avvatdmro tpocsOnkng véwv Kadwv/aictntmpav

e Ac@dlrera: Eleyyog mpdoPaong, Kpurtoypaenon 0E00UEVODV

e Alomotio: Yynin S100ec1LoOTNTO GLGTULOTOG

o AwrertovpywoTnrta: XopPatdétta pe GIS ko GALa Snpotikd cuoTipata

e Xpnotkétnro: O1Akd mepPAAiov yio pUn eEEIOIKEVIEVOLS YPTOTES

4.3. ApYLTEKTOVIKI] TOL LVOTI|NATOS

To cvotpa oyeddleton pe mohveminedn apyrrektoviki (layered architecture):
Erinedo AwsOntipov (IoT Layer)
e AwoOnmpeg mAnpoTag kadwv (ultrasonic)

o Mikpoereyktéc (Arduino / ESP32)
e Emxowovia péoo MQTT / LoORaWAN

Erinedo Awoxoprot (Backend Layer)
e Awaxopotig epappoyng (Node.js 1 Python)

o Mnyaviopog cuAloyng Kot enelepyaciog OedoUEVOV
e Bdom dedopévav (NoSQL 1 relational)

Eninedoo E@appoyov (Application Layer)
e Web dashboard yio dMpo & dwoyeiprotég
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e Mobile gpappoyn yio Tpocomikd KabaptotnTog

e API yio dtaovvdeon tpitv cuoTUATOV

4.4. Movtého Agdopéverv

To povtélo dedopévmv tov Smart Waste Management System vmootnpilel ™ cvAloyn,
AmoONKEVOT KAl AVAAVGT) TTATPOPOPLDV.
Baowég OvrotnTeg

e Bin (Kddog): ID, tonobesio, minpodtnto, TOTOg

Sensor: 1D, tooc, nuepounvia GuvTIPNONG

Vehicle: ID, yopntikotmra, Katdotoon

Route: ID, nuepounvia, andctaon

User: ID, poLog, ototyeio mpocPacng

Measurement: ypoviki| GiUOVOT|, EXITESO TANPOTNTAG

Ot oyéoeig etvar kopiwg Tomov 1:N (1.y. évog Kbd0og — TOAAEG LETPNOELS).

4.5. Awoypappoata UML

4.5.1. Use Case Diagram
Kopieg mepintmdoetg ypriong:

o TlopaxorovOnon Kaowv

Aweipion dpoporoyiov

ANMym gwdonomocemv

[TpoPoin avapopadv

Awyeipion ypnotaov

To Use Case Diagram 6mtw¢ oyedidotnke pe 1o Visual Paradigm.
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Iz" o, b
" gvlsu-alparadugm

Use Case Diagram
Smart Waste Management — Aquo¢ MaAefiliou

I _)..\f\ﬂ wn EidoTroir UEUJ;:_\}

'iihlﬂ){ﬂiplﬂn Xpr]mmw;::;-

//L\ {I‘I{: pakohoUBnon Ka ﬁuw/

Alaxeiplothcg

& R

XEIPIOTHG

"I'I DOBOAI AVaQOpmY 1

I e

P Y
& ,

MoAitng

Ewkova 2 4.5.1 Use Case Diagram

4.5.2. Sequence Diagram
Amewovilet:

1. AwOnmpag — Atokopiotg (0mooTOAY] 0E00UEVMV)
2. Awxouiotmg — Baon Aedopévov
3. Awxopotig — Dashboard (evnuépwon)

4. Xbomua — YrdAAnAog (e1domoinom)

Auwdopatikny Epyocio 51



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO OTOKOUIONG OTMOPPLATOV GE pio TOAN»

To Sequence Diagram 6nwg oyedidotnie pe 1o Visual Paradigm
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Ewkdva 3 4.5.2 Sequence Diagram
4.5.3. Activity Diagram
Pon Siadikaciog amokopudng:

o 'Eleyyog mAnpotrag

Anuovpyia dpoporoyiov

Extéheon amokodng

Evnuépmwon cvoetuotog

A&loldynon omotelecUATOV

4.6. Xyediaon Awemapav Xp1otn

H oyedilaon denapav Paciletal oe apyéc APNOTIKOTNTAS KOl 0TAOTNTOC.
Web Dashboard
o Xdaptngc kédwv (GIS)

e Ilivaxag ewdomomocewv
o Ztotiotikd kot KPIs
e Awyeipion ypnotav

Progressive Web App (avti yia Mobile App) - (mpocomikd)

e Alota opoporoyimv
» IIonynon
e Evnuépmon kotdotoong kadwv

e Apeon emkowvmvia pe KEVIPO

4.7. Emoyn Teyvoloyimv

Enineoo Teyvohroyia Texkpunpioon

IoT Arduino / ESP32 XaunAd koéctog, aSlomotio
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Enineoo Teyvoroyia Texkpunpioon

Emikowvovia||MQTT Lightweight, 1daviko yia IoT

Backend  |[Node.js / Python Enektaopotta, REST APIs

Bdon Firebase / MongoDB|Real-time dedopéva

Dashboard |[Power BI/ Web App||Ontikonoinon & BI

Mobile Web App Evpeia yprion, avorytd mepifdiiov

Nivakag 2 4.7 Emoyn Texvoloywwv
4.8. Xoumepaoporo Keparaiov

To Kepdhato 4 avéntuée avaALTIKE TIG OmOITOELS Kol TN oXEdi0GT VOGS OAOKANPOUEVOL
oLOTHATOG EEVTTVNG dtaxeipiong amopppdTeV Yo tov Ao Faliov. Méoa and ™ coaen
avAALGON OTOTHCE®V, TNV TOAVEMIMED OPYLTEKTOVIKY, TO HOVIEAO OEOOUEVOV KOl TO
dwypbppoto UML, texunpioveral 0Tt 10 TpoTelvOUevo GOGTNHO elvar TEXVIKE EQIKTO,
AELTOVPYIKE ETAPKES KO TPOGOPUOGHUEVO GTIC OVAYKES TNG TOTIKNG awtodioiknong. To
KePOAono avtd amotedel T Yépupa peTaEy OewpnTikov TAGIOV KOl TPOKTIKNG

vAOTOINOMG, N OOl AVOTTUGGETAL GTO EMOUEVO KEPAALO.
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5. AvantoEn Aoywopikov Smart Waste Management System

5.1. Kataypoagn Apastnplotitev

Aopn Avéivong Epyacidv (AAE)
1. Kataypoaen amottcemy AOYIGHIKOD
2. Tokéro drhoeviag Eeappoyng
2.1. KaBopiopdg Teyvikov [podiaypapnv

3. Avantuén Aoyiopkon
3.1. Kataypagr| AettoupykdTnTos T0V TANPOPOPLIKOD GUGTLLATOG
3.2. Avéivon IIZ
3.3. Zyxedaopog
3.4. Yhomoinon Bdong Aedopévav
3.5. Ylomoinon Aettovpyldv
4. E&otepwcd [TAnpoeopraxd Zvotipato
4.1. Xvokevn iot_smartwastebin otov mpocsopoimt) Wokwi
4.1.1. Avantuén Aoyiopukon yuo T Agttovpyio TG GLGKELNG
4.2. Google Maps
4.2.1. Anwovpyia API ywo ™ xprion Google Maps
5. Eyxoatdotaon Eeappoyng Smart Waste Management System
6. Aoxiég KaAng Aettovpyiog

5.1.1. Kataypooen artotiocov epappoyns Smart Waste Management
System

To TIX Smart Waste Management System otnpileton otn Ayn T@V dedoUEVOV amd TNV
EIKOVIKT] GLOKELY] 10t smartwastebin , TV Olayeipion TOvg, TNV TOPAY®Y] CNUAVTIKOV
TANPOEOPLOV oTovg Ypnotes tov dmuov laliov tov tpqpotog KobBopidmrag, v
AMEKOVION TOV KAS®MV AmOPPLUUATOV Kol TN S0OPOUN TOV ATOPPLULUATOPOP®Y GTOVGS
xaptec Google, TV evnUEP®OT TOV ATOPPIUUATOPOP®V Y10, TN PEATIGTN O10.0pOUN TOVS, TNV
TOPAKOAOVONCT TOV OTOPPIUATOPOPOV KO TV TAPAYMYT CNUAVTIKOV TATPOPOPLDV Yo
TNV KATAGTOGT TOL OAOKANPOUEVOD KUKADUOTOS KOl EPOPLOYNG TOV GUGTNHOTOG.

[Mopakdto TEPYPAEOVIOL OVOALTIKA Ol AEITOLPYIEG TOV TPOCEEPOVTOL 6TO Y evBuvo

KaBapromrog péosm tov [TAnpogopraxod Xvotiuotog (IIX) Smart Waste Management
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System. H oAAnienmidpaocn tov ypfotn pe TV €Qapuoyn OEmete amd TS opyES TNG

AcOALELOG KOt TNG PEATIOTOTOINOTG TV EMYEIPNCLOKADV SLOIIKAGIOV.

Awdkacio AvOevtikomoinong kor [lpocPacng: H eicodog tovg vevhuvov tov TUUATOC

0TO GUOTNUO TPOYUOTOTOlEITON HEC® NG Jtdkaciog avBevtikomoinone, pe ypnon

povadikadv dwmotevtnpiov (dvoua ypnotn kot Kmdkd mpoécPacng). Kotdmiv g

EMTLYOVS TAVTOTOINGNG TOV 6TOXEI®V TOL 610 I1X, 0 ¥PNoTNE KATELOVVETAL GTO KEVTPIKO

nepBairov diemaeng (Dashboard), To omoio amotelel To onueio EAEYYOL TG EQAPUOYTG.

A&1rovpyIKég AvvatoTNTES: MEGM TOL KEVTPIKOV LEVOD, O ¥PNOTNG £XEL TN dLVOTOTNTO VO

EKTEAEGEL TIC TOPOUKAT® EVEPYELES:

1.

Enmonteio [Iinpotnroc: [apakorohOnon kot evnuépmon yua t otdOun mAnpmong tov
OLVOAOL TOV KAOWV 1) CLYKEKPLEVOV HOVAd®V og Ogdopévr ypovikn otypn. H
dvtinon tov dgdopévav mpaypatomoleital pécw TV Owbéciumv @idtpov kot
epyoreiov avalnmmong g EQapLoYNG.

l'eoyopu) Arewkovion: Eviomiopog tov yewypapik®dv cuvtetoypévov kabe Kdoov
KOl OmEWOVIONG TOVG o€ Odpactikd mepiPdAiov OpenStreetMap. Ot kdoot
OTOTVTTAOVOVTOL PE OloKpLTd gikovidla otTig akpiPelg BEcelg Tovg, evd 1 emhoyr| kdbe
gwcovidiov Tapéyel TPOGRACT GTOV HOVAOTKO KMOKO TAVTOTOINGTG TOL KASOL.
Beltiotomoinon  Apoporoyiov: Zyedocpoc tov  PEATIOTOV  (GLVTOUOTEP®V)
SLOPOUDV Y10 TA OTOPPILUATOPOPO OYNUaTe, AouPdvovioag veoymn v TpEYovca
TANPOTNTA TOV KASMV Kol TN YOPNTIKOTNTA TOL GTOAOV. XTOY0C Eivan 1 EAayloTomoinon
TOV OTOLTOVUEVOV TOPOV Kot oynuatav. O ¥pMotng Umopel vo TopoUETPOTOMGEL TOV
alyopiBpo opilovtag tnv nuepounvia, To oNUEI0 EKKIVNONG KO TO KATOPAL TANPOTNTAG
(threshold) twv kGd®v Tpog amorkoudn.

Avaivoen Emyeipnoiaxov [TAavov: Anyn Aentopep®v TANPOPOPLOV Yio T Stadpoun
Ka0e oyNUATOG, CLUTEPIALAUPAVOUEVOV TOV CNUEIOV EMIGKEYNC, TOV OMOGTAGE®V TOV
wpdKeLTal vo dtovuBovv Kot g aAAnAovyiog TV TPog AOEG A KASWV.

Enonteio oe Ipoypotikdé Xpovo (Real-time Tracking): IMopaxorovOnon g
axpiovg Béong TV amoppUUATOPOPOV KATA TN dtdpkela TG amokodns. To otiyua
TOV OYNUATOV TPOoPAALETOL O TPOAYLOTIKO XPOVO TAV® o€ Ydpteg tng OpenStreetMap,
dtcearilovtog Tov TANPN EAEYYO NG O1UOIKAGTOG.

Mopaperpomoinon Xvotpotos: ApOPEOOT TOV GUOTNUK®OV TOPOUUETPOV TOL
kaBopiCouv ™ Aerrovpyio Tov IIZ, e€aceariloviag v omapaitnt gvedéio kot

TPOCUPHOCTIKOTNTO OTIC LETOPUALOLEVES OTALTIOELS TOL EKAGTOTE POPEN. 1 YPNOTH.
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7. Awyeipron IIpoécPaocng: 'EAeyyog kot amddoon SKAOUATOV GTOLG YPNOTES TOL
OLGTNWOTOG, OGPAAILOVTOS TNV 1EPOPYIKT OlGTPOUAT®OON TG TPOSROCNS OTIS

TANPOPOpPIES.

5.1.2. Koataypa@n aroartioewv web server
To maxéro erlo&eviag amotedel tnv vrodoun méveo oty omoia Ba Tpé€et To Smart Waste

Management System. EmiAéyOnie n apyrrextovikn Docker containers.

5.1.2.1. Tuv givar To Docker Engine — Docker container

To Docker givar po mhateoppo containerization. ITio cvykekpipéva, ivotl po epapproyn
«OVOKEVAGIOG-TOKETOVY» TOL  eUmEPLEEL péoa Oleg Tig e&aptnoelg  (Pipiobnkeg,
pvOuiceig,runtime), ce €éva avtévopo mepifdiiov mov ovoudletor container. Avtd to
container Tp€yel 10 1010 G€ OTOL0ONTOTE VITOAOYIOTH], AVEEAPTNTA A0 TO £100C AEITOVPYIKOV
GLGTHIOTOG 1| TIG TOTIKES puBpicelg Tov. Emiong, peidvetat kot o xpdvog £YKOTAGTACNG e

TOV TOPadOGIOKO TPOTO €YKATACTAONG OMMG (POIVETOL KOl GTNV TOPOKAT® KOV

Sy pALLLOTOG.

f Tomikr EykardoTacn \ / Docker Container \

Windows O3

Windows 0OS

PDS@FESDL{EVK{HEGT”"EVO)

TimescaleDE plugin

timescaledb container
PostgreSQL = TimescaleDB
EVOLIPATIVE OAEC TIC puBuicaic padi

Pl8man Tou conf

1 evToAn - Kai £ival £Tolpo pEoa oz Aiya
BeuTEpOAETTTO

N DZ J

Ewkova 4 Aertoupyia Docker Container

Restart umnpeoiac

Bipoa 1: Eykatdotaon E@appoyng Docker Desktop
[Inyaivoope oto https:// www.docker.com/products/docker-desktop/ ko katefdlovpe v

ékdoon v 10 Ag1tovpykd ZVGTNO TOV VTOAOYIGTH HOG.

Auwdopatikny Epyocio 58


https://www.docker.com/products/docker-desktop/

ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

Eykobiotovpe 1o Docker Desktop Installer.exe ©t0 vmoAoylot| HoG KOt HOAG
oAokANpwBei n eykatdotaon (nteitat va yivel emavekkivnon tov vtoAoylot pog. Metd v
enavekkivnon, avotyovue to Docker Desktop kot mepyuévoovpe va dovpe v mpacvn
EvoelEn kato aprotepd Engine running péca oty epapuoyn. Moc {Rmoe va kdvovpe

eykatdotoon Kot tov WSL 2 (Windows Subsystem for Linux) émov yivetat avtopata.

Docker Desktop

The #1 containerization software
for developers and teams

Streamline development with Docker Desktop’s powerful container tools.

Choose plan Download Docker Desktop

r

Katepalovpe to Docker Desktop ya
Win 10

Q search

Download for Mac — Apple Silicon

Il Container CPU usage (0
‘ Download for Mac - Intel Chip s i 0.01% /1200%

W Only shaw running containers

£ Buils) Download for Windows — AMDE4

0] Dockd] Download for Windows - ARM64

Bjeijta4n
& Exten A Download for Linux Ba3bais5
&

4yB5H132 blue-bear

Ewkova 5 Eykataoton Docker Desktop

5.1.2.2. KaBopiopog Teyvikov Ilpodwaypap@v
O eldyoteg amouthoelg mov ypedletar oe unydvnuo Server yio. vo UTOPEGEL Vo
vrooTpiEet TV VAOTOINGON Kot GUVTINPNCN TNG EPAPLOYNG Eival Ol TAPAKATO:

XopoKTNPLOTIKA ELé)potn Antaitnon IIpotewvopevny Amaitnon

(av Toro0eTn0ci 068 AMjpo)

CPU 8 cores (x86, x64) 8+ cores

RAM 8GB 16-32 GB

Storage AmoOnkevtikég | S0GB SSD 200+ GB SSD

Xaopog (TimescaleDB, data)

OS Ubuntu 22.04 LTS /| Ubuntu22.04 LTS, Winll1
Debian 12 , Winl10, Winll1
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Docker Engine >24.0 Latest stable
Docker Compose v.2.20+ Latest stable
Network (Aiktvo) 100 Mbps 1 Gbps
Ports (@vpec) 80, 443, 5432,8000, 1883, | 80, 443, 5432,8000, 1883,
9001, 3000, 5050 9001, 3000, 5050

Table 3 Texvikég Npodlaypadég pnxaviuarog Server

5.1.2.3. Docker images — AvaivTtikég [Ipodwaypa@ég

Ot avoALTIKES TPOJIAYPOPES TTOL ATOLTOVVTOL TNV EPAPLOYN oS Yo To Docker container
etvar ta images mov O eykatactafovv pécw command prompts Yo vo, UTOPEGOVLE VO
TPEEOVLE TOTIKA TO SErver oG LE TIG OMOLTOVUEVEG TPOILALYPAPES OTMG TEPLYPAPOVTOAL GTO

TOPAKAT® TivoKa.

Container Image Teyvikég [podwaypagég

& PvOpiosig

timescaledb | timescale/timescaledb:latest-pgl6 | 5432 PostgreSQL 16 +
TimescaleDB extension

backend python:3.14 (custom) 8000 FastAPI +

uvicorn[standard].
Volumes: ./backend:/app,

ml_models:/app/models

frontend node:20-alpine (build) 3000 | React 18 dev server
(development)

nginx nginx:1.25-alpine 80,443 | Reverse proxy.
Upstream: backend:8000,
frontend:3000. SSL
termination.

Mosquitto / | eclipse-mosquitto:2.0 1 httppost 1883, | MQTT broker. QoS 1 yio

httppost 9001 IoT punvopoto.

WebSocket (9001) 7y
browser clients. Auth:

username/password

redis redis:7.2-alpine 6379 Cache: API responses
(TTL 30s). Session store:
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JWT  blacklist. Rate

limiting counter.

pgadmin dpage/pgadmin4:latest 5050 Web-based PostgreSQL
management.

Development only

Table 4 AvaAutikég Mpodiaypadég tou Docker container Tomika

5.2. Avaivon IIX

H avdivon tov I1Z pog propel va yivel pésa amod o Sty pAULOTO TEPUTTOCE®DY XPTOTG KO

dpactnprotntev kabmg Kat T Aektikn teptypapn I1X.

5.2.1. Avaypappae leprrtooemv Xprjong tov Smart Waste Management
System

Yyedalovtag 10 Swdypaupo Use Case (ITX) Smart Waste Management System
ATOTVTLAOVETOL 1] AELITOVPYIKOTNTO TOV [TX KBDG KOl TOV EVEPYEIDY TOL EKTEAEL TO GVGTN A
Otav OAANAETOPA LLE TO XPNOTN KOl TO EEMTEPIKA TANPOPOPLOKAE GLGTILATA TOV GTNV

nopeia Bo TpootebOvV.
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Smart Waste Management
System

J— : Moeimon Kabuw

—_—

mayepioTie |

pofoir Dashboard

Efmywyr) ovagopuwv

wn EloTToinom
YEUGTOU KAGoU

—_ '
KTEAET)

YIahAnAD - il
g\ Apopohoyiou
Karaypapr
TUANDYIAC

bl

BeAnoromoinon Aabpopnic

ook avagpopd

UTTE P ELAITTIC
’ apakoho0enar
Kmomu\ aftnong

) Linforms=>
Mpofohn xapTn

Mpophewn o
NAnpoTnTac
ML Engine
. . =<<iriggers== -
TTOOTOAN PETPROEWN) - - -------======m======3 AUTOUEITH
EiGotroinan
loT Sensor

Ewkova 6 Use Case NX Smart Waste Management System

5.2.2. Avdypoppo Apaotnprottov epappoyns Smart Waste
Management System

270 TOPOKAT® OAYPOUUILO OPUGTPLOTITOV OTOTVITMOVOVTOL Ol dPACTNPLOTNTES , Ol

EVEPYELEG KOl O POEC TNG epapuroyng Smart Waste Management System.
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? (*Q VisualParadi
y VisualFaradigm
(QVisuatPer
ESP32 Wokwi peTpd amdoraon (HC-SR04)
Ymwohoyiopdc fill_level (%)
Amoatohn HTTP POST /api/bins/reading
FastAP| AapBdvel pétpnon
ATroBriksuon ot TimescaleDB bin_readings
* Oxl
fill_level = 90% > fill_level = 80%
lNAI lNAI
Anuoupyia KPIZIMHE sifomoinong Anuioupyia YWHAHZ cifotmoinong
v v \
Push notification — YmaAhnAog & AOXEIPIOTAC EiGotoinon Ymahhqhou Kavovikr kataypa@r - Xwpic £18omoinan
AuTdpatn TpooBnikn oto TpExov Spopokdyio MpooBrkn of AioTa TpoTEpaIOTTAC
ML Engine svnuepwvel TpoRAswn l
l Avaviwaon ouveyolc aggregate TimescaleDB
Evnuépwon dashboard xdptn l
H Evepyé Spopohdyio; 20! ¢
Ymwaihnhoc BAETe updated xdpTn HA ApkeToi kdBol > 70%? o
i Exktéheon Dijkstra peATioTomoinong AVOUOVT] ETOPEVNC PETPNONG
O umdAihnAoc ekTEAEl oukhoyn l
i Anuioupyia véou collection_route

C -
> -

Kataypagr oo route_history

v

fill_level — 0% (ueTd amokomdn)

[ -
> -

3

Ewkova 7 Alaypappia ApaoTnpLOTATWY KE MTPOCOMOoiwon atcOntipwy péow Wokwi

AOY®D OVILETOMIONG UEPIKAOV TPOPANUATOV pHE TNV  TAATEOPUO  TPOGOLOIMONG
Awcnmpiov — Wokwi kot T oLVOECIHOTNTOS TNG TO OUAYPOLLUO OPOCTNPLOTATOV
TPOGUPUOCTNKE LE YpNoT YA®Sooag python kot dnuovpyiag iot simulator. Eropévemg, to
VEO OLIYPOLLLO OPACTNPLOTATOV ATOTLUTTMVEL TIG OPUCTNPLOTNTEG, Tl EVEPYELEG KO TIG POES
™G NON VAOTOMGIUNG epappoyng Smart Waste Management System. ITapokdto etvor to

VEO O18ypaLLLOL GTO OTTO10 QLT TN GTIYUN oTnPileTal N EPOPLOYN TOL VAOTOINGA.
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Adypappa Apcxornplu'rl‘rrwv — Smart Waste Management System N,
fHOC MaAeBiZiou \Q/Vl;lualll:'?raldlgm

*

lo Simulator amooTérre: péTenan
HTTP POST fapi/vi/sensorsireadings

FastAPI AapBdver pérpnon

v

Amodfikeuon oc TimescaleDB
{sensor_data hypertable}

v
Avavewon bin_status_summary view
X
v v

Dashboard frontend loT Simulator
avavediveral kaBe 30s cuvexife peTpAosig

X 2
v

EAsvxog w—mnpan—.ru; KaS v
ava Lwwv

,M,L P p—

Epgavion badge «Kpioipor kaboms Kavewvikn kataypagr
oto dashboard xwpis sibomoing

¥

AraxeiploTig ETIAEYE!
eAnploupyia Aadpopdve (MX2)

i

EmiAoyl Zdovng (GA

LA M AR ES

TYL/KRO/ROD) + fill_threshold
3“' Ka&or == 3 pe threshold? DE — Auta-taliback
S e Lot O (el Ly EAULCLAL) LEiaLe) Sl
TSP Heuristic (Haversine) amé 70%
Emavurroh

Nearest Nalghbor TSP

¥

Ymohoviauds BEATIaTNC Siatpours
anmé Anpapxsio MahsBidio

¥

AnoBrkeuon oto collection_routes
+ collection_route_|

pofoAr Siabpouric oTov
Leaflet xaprn

ras ox

'L— ETmiAéxB s obnyoc: —‘L

EiSomoinon ouykekpipévou EiSomoinon OAQN svepywwy

o8nyon (vehicle_alerts) oBnywy guvng (vehicle_ alerts)
1 —- |

¥

OBny6ec AapBaver eiGomoinan
aro CellectionGarbageTruck PWA

¥

OBnyég popTive kKaboug flvng
KO EEKIVE G ORO B

¥

.; waTay, amoko bR Kabou
apifvubinw[ld)zcollsct

+

Evnuépwon TANPSTNTAE oxAparog
(+1.1m* ava kado)

I'IY

Yrohoimoviar kaBo;
oxi

MNAL MAnpoTnTa oxApatog == 85% 7 Qi"

Autéparn siSomoinan XYTA Tuvéxsia Papdiag
POST /apiiviidispatchixyta-trip

¥

KaTeuBaverar oTo
T Tepa T annvy

¥

Exgéprwon — reset
TAnpéTnTas oxfApares — 0

L

T

NX3 — MoAiTng UToRAAAE avaeopa
oTo citizen-portal htm

v

Emihoyn tomou: Yirepxeilion /
HKapivn ATokomdn / Znuia

AL Bpioker kaBo oTowv xapTn: @i— Evakh. Por 1
Emioyh kaBou and Leaflet xaprn Kapgitowua otons AX1 — Xprorne ouvBeeras

| ti=_pin_locat pe username + caplcha

i ﬂ Remember Me? %

FupmAfpwon oToixeiuy

¥ TwpoaipeTiKg PwToypapia en — localStorage Token — sessionStorage
(30 NUEPES) (HEXPI KAEIGING browser)
i | |
Napaywyn tracking_code
HopeAg CR1-XXX
MpécBacn oro Kevipiks
déshboard

ArrooroAn email emiBepaiwong
(av 860nke email)

¥

Avagopd spgaviieTar oto
tab sAvapopés MoAITOY.

¥

AraxeipioTis alhdie katd@aTaon
AvoixTi—Ee ELEAEN— ETIAGBNKE

X
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Ewkova 8 Alaypappa Apactnplotitwyv Smart Waste Managenemt System LLe npocopoiwon iot o€ Python

5.2.3. Aektun) weprypoon lleprrtooewv Xpnong (I1X)
Avayvoprotiko: 11X1
‘Ovopa: [Tictomoinon ypnot
Heprypoen: H mepintoon ypnong meptypdeet to Prpata mov ypetdletal vo KAVEL O
O(EPIOTNG YPNOTNG TOL GLOTHUOTOS OTNV EPOPUOYN Yoo Vo UTopel vo yeploTel
TPOPANUATO TTOV UTOPEL VO, TPOKOYOLV.
Baown pon} yeyovéotov
1. To IIZ mpotpémet To ¥pNoTN VA €1GAYEL TO GTOXEIN TPOGPAGNS TOV
O ypfotnc elodyet Ta cToLyEia
O ypnomg emréyst «@uuncov pe»
O ypMotc emiéyel cLVOEDT

To I1X emPePormvel Ta otoryeio TpdoPaong

AR i

To X gpeavifet 1o KeVTpkov pevoL

Evarhaxtikn pon 1

2.a.1 O yprotng emhéyetl va Kavel avlktmon Kodikov tpdspaocng
2.0.2 To IIZ gpoavilel @oppo Yo KatoydpNnom oVOLOTOS ¥p1oTh
2.0.3 O xpNoTNS GUUTANPOVEL TO OVOLLD YPIOTN

2.0.4 To [IZ otéhvel email pe 6OVOEGO Yo TOV OPIGHO VEOL K®IKOD TpOGPaong
2.0.5 O ypfotng emAéyetl Tov cHVOEGHO

2.0.6 To ITZ {ntdet véo Kmdkd dV0 Popég amd Tov ¥PNoTN

2.0.7 To ITZ aAlalet ToV KOOKO TpOSPacng

2.0.8 H pon cvveyileton amd to Prpa 1

Evalhaxtikn pon 2

3.0.1 O ypnotng dev emAéyel «@uuncov pe»

3.0.2 H pon cvveyileton amd to fripa 4 g factkng pong
EvoAiloxtucn) pon 3

6.0.1 To I[1X dev emPefordverl Ta otoryeio TpoOGPaong Tov xpnot
6.0.2 To I1X gpeavilel pivopa cEAALATOG

6.0.3 H pon cvveyileton amd to frpa 1 g Pactkng pong
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Avayvoprotiko: 11X2

‘Ovopa: Behtiotonoinon Awadpoung

Heprypoen: H mepintoon ypnong meptypdeet to Prpata mov ypetdletal vo KOAVEL O

OLEPIOTNG YPNOTNG TOV GUGTNUATOS GTNV EPOPUOYN YOl VO UTOPEl Vo YEPIOTEL N

BéATion dradpoun av vapEet TANPOHTNTO KAS®V .

Baown pon} yeyovéotov

1.

8.
9.

To cvomua Bydler ppvopa 6Tt LIAPYOVY TOLANYICTOV 3 KAOOL GE U0 ETAEYUEVT
Covn m.y. Ldvn 5 0mov €xovv to eminedo Tov KAdov givar mhve and 1o 70% dmov
etvar 1o kot fill_threshold (default 70%).

O ypnog — dwxeprotg emréyet oto dashboard g epappoyng «Beltictomoinon
Awdpopuno»

OpiCet to zone id kot to eréyyet to kKatdeAt fill thershold (default 70%).

Opilel to onuelo exkivnong Tov YOPOL TV ATOPPIUUATOPOPOV, amd OOV O
epedpeio 0oMyog Bo 0dNyNoeL To Oy L.

H epappoyn pésm 1o OSMnx poptdvel TV aneikdvion tov ypdpov OSM
Evepyomoteitar o adydpiBpog Bértiotng dadpopng Dijkstra Nearest Neighbor TSP
heuristic

Amobnjkevon g dtadpoung oto collection routes

[TpoPoin g dadpouns oto xaptn

ATOGTOAY 0100pOUNG GTOV VITAAANAO TOV ATOPPLUATOPOPOV TTOV EYEL OPLOTEL.

Evarhaxtki Pon 1

l.a.1 Av ot kddot eivan Myodtepot and 3 kadot to svotnua yapniovet to fill threshold

010 50% avtépata Kot Eové vroroyilet

l.0.2 Egkwvd Eovd 1 Sadwkacio and T Prpa 1

Evarhaxtiki Pon 2

5.a.1 Av OSM API dev givan duvatov va pog oei&et tn d1adpopn e Tovg KAdovg yivetat

xp1on Tov cached ypapov last successful fetch kot prvopa tpogidonoinong

5.0.2 H pon cvveyileton amd to Pripa 4

Avayvoprotiko: 11X3

‘Ovopa: [IpdécsPaocr oe TOAN TOMTOV
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Heprypaon: H mepintoon ypriong meprypdoet ta Prjpata wov ypetdletor va kdvel o
Kkdtowog tov dnuov MoaAefiliov yio vo pmopel va pmopel vo oteihel €va unvopo yo
vrepyeiMon/ yopévn omoxkopuidn/{npid Kadov .
Baown ponj yeyovétov
1. O xkdrtowog mAonyeite oto citizen-portal.
[Totd «Néo Avagopin
Eniléyer tomo: Yrepyeidion / Xapévn Amokopuodn / Znud kdoov
Evtoniletl tov k4d0 610 1apT
SOUTANPOVEL TEPLYPOPT] .
AvePalel potoypagio (TpoarpeTikd)
[Toatd «YmoBoAn»

To cvompa mapdyet éva tracking code

A AT L o

EpoeaviCer EmBefaimon tov autrpatog kot amwocstoln email (av 660nke email)

EvoAiloxktuci) pon 1

4.a.1 O kdrowog dev Ppiokel T0 KOO GTOV YAPTN

4.0.2 Koapoprtoovet tn 0éon

4.0.3 I'vetar ava@opd Yo ToroBETon Kadov 6To ¥apTn
4.0.4 H pon cvveyiletan and to Prjna 3

Evariaxtikn pon 2

l.a.1 O kdrowog pmopet va eivar eyyeypappévo ypnog
1.0.2 T'ivetan avTdHOT) TPOGLUTAPMOT GTOLXEIDV
1.0.3 Iotopkd avaeopdv GTO TPOPIA TOL

1.a.4 H pon cvveyiCeton omd to Pripa 1

5.3. Avaivon ITAnpo@oproxov Xvetiuatos Smart Waste Management
System

5.4. Xyedroopnog

Pattern / TexvoAoyia AiTioAéynon EmiAoyng

HTTP: elkoAo debugging. MQTT: xaunAo
latency, publish/subscribe yia TToAAOUG
aloOnTrPEg

HTTP REST + MQTT (dual

loT Transport protocol)
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Pattern / TexvoAoyia AimioAéynon EmiAoynig

API YwnAég emddoelg, async I/O, autéuaTo
Architecture | RESTIUl+Async (FastAPl) OpenAPI docs, Pydantic validation

Autoparo partitioning xpévou, 10—100x

g::tael::-z:‘se TimescaleDB Hypertables YPNYOPOTEPES XpOovo-queries atrd plain
PostgreSQL
. . . API response cache, session store, rate
Caching Redis (multi-purpose) limiting, pub/sub yia real-time notifications
Frontend Component reusability, real-time updates,
Pattern React SPA + React Context Google Maps integration, mobile-
responsive

Stateless, katdAAnAo yia microservices,

Auth Pattern JWT RS256 + Refresh Tokens R X
asymmetric signing yia acg@daAcia

AT1T0deKTr TTOIOTNTA AUCONG 0€ polynomial
Xpovo. OSMnx TTapéxel TTPayuaTIKG
oedopéva odwv

Routing Greedy TSP via Dijkstra
Algorithm (NetworkX)

KaAn emidoon pe tabular dedopéva,
avBekTIKO O€ noise, explainable, xwpig
GPU

RandomForestRegressor

ML Model (scikit-learn)

Table 5 Zxediaopog N Smart Waste Management

5.4.1. Y,homoinon Baong Agoopévov

5.4.1.1. Eykardotaon Bdong Asdopévorv PostgreSQL — TimescaleDB

Metd amd apketn épevva yio To mole PAcn O£doUEV@V Ba YPNCIULOTOMGOVE Yo THV
epapuoyn Awayeipion Xvotiuotog Amoppipupdtov KatoAnéope oty Pdorn dedopévav
PostgreSQL «on v enéktaom TimescaleDB.

PostgreSQL

H PostgreSQL givar éva 1oyvpd cvotnua PAong OE00UEVOV GYECLOKDV OVIIKEIUEVMV

OVOLYTOV KAOOLKO TOV YPNOLOTTOLE Ko emekteivel T YAwooso SQL og Guvovaopo pe ToALA

YOPOKTNPLOTIKA TOV AmoONKELOVY Kol KALOKAOVOLV HE OGPAAELN TO TTLO TEPITAOKO POPTA
epyaoiag oedopévav. H mpoéievon g PostgreSQL ypovoroyeitan amd to 1986 wg pépog
tov épyov POSTGRES oto Iavemomuo g Kaiedpvia 6to Mréprdel Kot Exel oyedov
40 ypOVia evePYNG AVATTTUENG GTNV KEVTPIKT TAUTPOPLLOL.

H PostgreSQL £&yet kepdicel 1oyvpn MU Y10 TV OTOSEEIYUEVT] OPYLITEKTOVIKNY TNG, TNV
a&lomoTtio TG, TNV AKEPAUOTNTO TOV OESOUEVOV, TO 10YVPO GHVOAO YOPUKTNPICTIKMV, TNV
EMEKTAGIULOTNTA KOL TNV 0POGIMOT) TNG KOWOTNTOG 0VOLYTOV KMOKO oW ard TO AOYIGHUKO
Y10 TNV TTOPOYY| LE GUVETELN OTOJOTIKMV Kol KatvoTouwv Avcewv. H PostgreSQL exteleiton

o€ Oho T peyddo Aettovpykd cvatipota, tvor copforr pe ACID amod 1o 2001 kot dabétet
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wyvpd mpoOcheta OM®G TO ONUOPIAEG TPOYPOLLON ETEKTAONG YEOYOPIKAOV Plcewmv
dedopévmv PostGIS. Agv amoteAel €kmAnén to yeyovog 0tL np PostgreSQL éyxet yiver n
oxeolwok” Pdon O0edopEVOV avolyytoh KMOOIWKO TOV TPOTHOLV TOAAOL AvOpmmol Kot
opyaviclot.

TimescaleDB

To TimescaleDB eivar po enéxtaon PostgreSQL mov kataokevdotnKe yio xpovoceEpd
VYNANIG amddoong kol aviivon osdopévev coufPdviov. Emrtpénel otovg ypnoteg va
amoONKELOVY KO VO OVOAVOVV OMOTEAEGUOTIKG UEYAAOLG OYKOVUG WETPNCEMV Kol
cuuPaviov ympic va dtakvBevetol 1 TaydTNTo 1| 1 ASL0TIoTIO.

A&omowwvtag 1o PostgreSQL, to TimescaleDB mapéyst vmootipién SQL, evod
BeAtioTomolel T0 POPTO £PYOGING OEOOUEVDV LE YPOVOCELPESG (time-series). AVTO emTPENEL
OTOVG TPOYPUUUATIOTEG KO TOVG AVOAVTEG Vo EKTEAOVV chvOeTa EpmTHHATO, GLVOOPOIGELS
KOl OVOADGELS GE TPAYUATIKO ¥pOVO GE LEYAAO GUVOAN dedOUEVOV e ELAIOTN pOOLLLGN.
To TimescaleDB eivar oyedlacpévo pe mpodiaypapic eMEKTAGIUOTNTAS Kot gveMEING,
1Bavikd Yo cuoTHraTe Tapakoiovdnong, tmispetpia [oT, oucovopkd dedopéva Kot GAAeg
EPapPLOYEG ypovooelp®v. H ampOcKOnT EVOOUAT®OY TOL HE TO LRAPYOVTIO EPYOAEiN
PostgreSQL eEacpaiilel ypfyopa, a&lomoTo Kot €0xpnoTo avoAvLTIKE ototyeio yio
oLYYPOVO POPTO EPYUCTING OESOUEVMV.

H Eykatdotaon g PostgreSQL pmopei va yiver pe dvo tpomovg: o) Tomkn Eykatdotoon

oto Yroloyiom pag kot B) Docker Desktop (docker engine).

Bipa 1: Eykatdotaon kou Exkivinon tov TimescaleDB pe Docker

Evad épovpe avorytd 1o Docker Desktop avoiyovpe Ipappny Evioddv kor tpéyovpe tov
TOPaKATEO KOdke 6mov Ba eykatactioel To container timescaledb kot Oa ompovpynoet
avtopata ™ Phon dedopuévov pag pe ovoua wastebin db.
docker run -d

--name timescaledb

-¢ POSTGRES PASSWORD=xk®d1k6g y1o T Bdion

-¢ POSTGRES USER=postgres

-e POSTGRES DB=wastebin_db

-p 5432:5432

timescale/timescaledb:latest-pg16
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Bipa 2: XYvéeon otn Bdon Agdopévav pog

Ymv Paon oedopévav pog pumopode vo. cuvdedovpe pe dvo tpdémovg, ite péca and to
Docker ypdpovtog oto terminal tnv evtodn docker exec -it timescaledb psql -U postgres -d
wastebin_db gite péow v epappoyng pgadmind to omoio eivor ypapikd TepBAAiov yio vo
umopodue va  dwoxeplopacte kot va PAEmovpe v Pdon O0edOpEVOV  HEG® TOV
nepiarirovioc. T'a va oci&ovpe 10 mepiPdrrov ¢ PgAdmin 4 watefdlovpe won
eykaf1oTovpE TO YPaEKO TEPPAAAOV TG PACTG dESOUEV®V.

MoMc olokAnpwBel n eykatdotacn tov pgAdmin 4 yio vo cuvdeBovpe yperaletar otV
PostgreSQL kot ot Bdon Aedopévav pog ypetdleton va 0OCOLLE To 6TOLXE 0L

Host: localhost

Port: 5432

Username: postgres

Password: 0 k®d1kd¢ mov dnpovpynocape oe tponyodevo Prpa yo t Bdon Agdopévav

Database: wastebin_management _db

H Bdon Aedopévav aroteheitan amd evvéa (9) mivakec:

zones Standard id, name, city, geom PostGIS polygon

bins Standard id, bin code, zone id, Soft delete

lat, lon, sensor_id

bin_readings HYPERTABLE time, bin id, fill level, Partition: 1 nuépa
4 temp, rssi

collection_routes Standard id, vehicle id, zone id, Array + GeoJSON

bin_sequence[], geom

route_history HYPERTABLE time, route id, bin id, Partition: 1 nuépa

4 fill_at pickup,
event type
users Standard id, email, role, BCrypt hashing

password_hash, zone id
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citizen_reports  Standard id, bin_id, report type, Tracking code
tracking_code, status unique

alerts Standard id, bin_id, severity, Auto-cleanup 90
is_acknowledged, N
created at

vehicles Standard id, plate, capacity m3, Zvvdéetan e
zone id, driver id routes

Table 6 Mivakeg tng Baong Asdopévwv (BA)
A@QoV xoTtaypdonkov Kot HEAETHONKOV Ol TWEPUITAOOCELS YPNONSG KOl TO OLGYPOLLLLOL

OpACTNPOTNTOV TPOEKLYOAV Ol OVIOTNTEG TOV OMOTEAOVV TOVG mivakeg TIG Pdomng
dEdOUEVDV.
2mv ovvéyeln omuovpyndnke n Pdaon dedopéveov Kol 0 YPNOTNG HE TO OVTICTOU(N
OIKOLMDLOLTOL.
Me v ypnon tov Aoywopkoy phpmyadmin dnpovpyndnkav ot mivakeg g Pdong

dedopévmv. To oynua g Paong ametcoviCeTol TNV TOPAKATO EIKOVA.
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asgign
contains
bins po———— &
o1d : int «PK» users
oid :int «PK»

bin_code : varchar «UNIQUE»

A
bin_readings

o time : timestamp «PK»
o bin_id - int «FK»

fill_level : int
temp : float
rssi - int

created_at : timestamp

 zone_id : int «FK» email : varchar «UNIQUE» has
lat : float password_hash : varchar
lon : float role : varchar
sensor_id : varchar zone_id : int «FK»
is_active : boolean —
repnrtedjal drive
A o
trigger citizen_reports M A
alerts o id - int «PK» vehicles
o id © int «PK» Bin_id - Int <FK» o id : int «PK»
bin_id : int «FK» = report_type : varchar plate : varchar

description : text

tracking_code : varchar «UNIQUE>»
status : varchar

created_at : timestamp

severity : varchar
is_acknowledged : boolean

Table 7 ER Zxeoiak6 Movtélo BA

Yvoyeticelg HeTaEd TIVAK®V — OVIOTHTOV:

zZones

Zones

— bins (1:N)

—users (1:N)

zones — vehicles (1:N)

zones
bins
bins
bins

bins

vehicles (1) ——

routes (1:N)
bin readings (1:N)
alerts (1:N)
citizen_reports (1:N)
—route_history (1:N)

(N) collection_routes

collection_routes (1) ——— (N) route_history

users (1) ——— (N) vehicles (driver oyéon)

Auwdopatikny Epyocio

invelved_in

mgi

Q
A A
route_history

capacity_m3 : float
zone_id - int «FK»
| driver_id : int «FK»

executei

A,
collection_routes

oid :int «PK»

vehicle_id : int aFK» >C-
zone_id : int «FK»
bin_sequence : int[]
geom - geometry

o time : timestamp «PK»

o route_id : int «FKx»
o bin_id : Int «FK»

fill_at pickup : int
event_type - varchar

@\ﬁsual Paradigm
N

city : varchar
geom : geometry

defines
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Eyxkoatdotaon FASTAPI

pip install "fastapi[standard]"
pip install fastapi uvicorn psycopg2-binary
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5.5. Yhomoinon Agttovpyrtov
5.5.1. FastAPI Backend — Avantoén

Module Apyeia Yromoinong

Project Setup + Config  main.py, core/config.py, core/database.py
Authentication routers/auth.py, core/security.py

IoT Ingestion Endpoint  routers/bins.py + MQTT client

Alert Engine services/alert_service.py
Routing Service services/routing_service.py
ML Service services/ml_service.py
Citizen Reports API routers/reports.py

Dashboard Stats API routers/dashboard.py

Scheduler Tasks scheduler/tasks.py

Table 8 FastAPI Backend - Avantuén
5.5.2. React Frontend — Avantogn

Component ZKOTOGg
App Router + Auth React Router v6, protected routes, JWT
Context management

Login / Register Pages  Forms, JWT fetch, localStorage token
BinMap + BinMarker OpenStreetMap integration, color-coded markers

Dashboard (KPIs + Recharts: fill trends, collections/day, zone

Charts) heatmap

Alerts Panel Real-time list, acknowledge, filter by severity

Routes Manager Trigger optimization, view GeoJSON on map,
assign

Citizen Portal Report form, photo upload, tracking status page

Admin Panel CRUD: bins, zones, users, vehicles

Prediction Cards ML predictions visualization per bin

MQTT WebSocket Real-time fill updates without polling

Client

Table 9 Avantuén React Frontend
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5.6. E€otepka ITAnpogoprokd Xvotipota

To IIX Smart Waste Management System &VOOUOTOVEL dVO EEMTEPIKA TANPOPOPLOK(L
ovotiuata: (1) to Wokwi IoT Simulator Aettovpyio ESP32 kai (2) to OpenStreetMap g
Leaflet API ywo yaptoypdonon.

5.6.1. Xvokevn] SmartBin oto simulator Wokwi

To Wokwi tpocopoidvel tov microcontroller ESP32 mov dwoBdler osOntipeg kot otéhver
HTTP requests. To dOokoAro woppdrtt givar 6t to Wokwi 1tpéyet oto cloud, omodte
ypewlopaote pe kdmolo tpomo va ¢ptdocetl oto local FastAPI otov vtoloyiot) pog. Avtd

Adveton ypnopomoldvog to ngrok.

5.6.1.1. T givan 10 ngrok

To ngrok eivat éva yprioyo epyaieio mov dnpovpyel Eva aocearés tunnel (onpayya) omd To
internet TPOGg TOV TOMKO pog vroloylot). Me amAd Adylo, Kével Tov TOMKO HOG server
(localhost) mpocfactio amd omovdnmote 6to internet. Avtd 10 TETLYAIVEL INUOVLPYADVTOG
éva dnuocto url g popoeng https://abe123.ngrok-free.app . ['a va yiver avtd katefalovpe
10 apyeio ngrok.exe kot to Tomobetove og £va PakeLo pe dvopa ngrok 6to AKELO UE TO
apyela TOL TPOYPAULATOG LAG . TN GLVEXELD, ONULOVPYOVLLE GTO site Tov ngrok Aoyaplocpod
Kot pog dtvel éva authentication token kot o avtiypdeovpe oto config apyeio tov ngrok
ypaeovtag oe command prompt tnv  evtoAn ngrok config add-authtoken
[MYAUTHTOKEN]

Ovclootikd 1o ngrok Asttovpyel ¢ €VOLAUESOG Proxy, OOV SEXETOL CUTHLOTA OO TO
internet ko Ta Tpowbei oto local backend g epappoyng , Omwg propeite va dgite Kol 6TO

TOPOKATO SUAYPOLLLLO, ATTEIKOVIOT|G.

} .
ESP;’;"f;"emr POST FastAPI INSERT PosigreSQL GET/bins React
T JSON POST/sensor/data + TimescaleDB Dashboard

Ewkova 9 Enkowvwvia Wokwi pe Dashboard

5.6.1.2. Avantoén Loylopikov 6vokeL|g 6T0 Wokwi

[Mapaxdto propeite va deite kat 1o oyeTikd ordypappa Deployment Wokwi-ngrok-FastAPI
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Smartwaste City - UML Deployment Diagram

Docker Host Server
{(UBuRtu + Docker Enging)

Nginx Reverse Proxy

HTTPS (80/443)
SSL Termination

1
-
-
- -
~RPI Proxy lies “\HTTP Requests —
- ¥ TP Requests
- — \
7 — }
Backend Container }/ — Frontend Contai
~ —
P <l React App

FastAP| Routing Engine.
REST API TR (Dijkstra - Networkx)

.

Dashboard + Citizen Portal

iner

Mopia Aoxavaln, « Avamtoén epapproyng EEumvng dlayeiptong
OTOKOUIONG OTMOPPLATOV GE pio TOAN»

1 @VisualParadigm
£ N
(11 X .

J

HTTPS POST iapifbins/raading

ngrok Tunnel
(HTTPS Public URL)

\ ~ —
\SQL (INSERT/SELECT) \\CachefPubVSub ~————_Publish Alerts

N \
\»\ Cache Container

Database Container \
A y §
TimescaleDB
{(PostgreSQL + Time-senies)

ML Service Scheduler Redis.
(scikit-learn) (APScheduler) (Cacne + Pub/SuD)

MQTT Broker

Mosquitto
MatTt

—_ SendEma)

Ewkova 10 Deployment Wokwi-ngrok-FastAPI

Apyeio sketch.ino
#include <WiFi.h>
#include <HTTPClient.h>
#include <ArduinoJson.h>

#include <DHT.h>

/1

~__Geolocation / Routing Data “Map Rendering

~ ™ \
\
. \
Ta ¥

Email Service (SMTF) Google Maps AP| | ‘

PYGMIZEIX

/I ANTIKATAZTHZH pe to ngrok public URL:

const char* API URL = "https://abc123.ngrok-free.app/api/bins/reading";

const char®* WIFI_SSID = "Wokwi-GUEST";
const char* WIFI PASS ="";
const char* BIN _ID ="BIN-GAZ-001";

const char* API KEY ="sw_iot key 2025"; // Avtictoryei pe FastAPI

/!

PINS

#define TRIG PIN 5
#define ECHO_PIN 18
#define DHT PIN 23
#define LED GREEN 2

Auwdopatikny Epyocio
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#define LED RED 4
#define DHT TYPE DHT22

/! — >XTA®EPEX

#define BIN. HEIGHT CM 100 // ITAqpec Dyog kddov (ecmteptkd)
#define SEND INTERVAL 15000 // AmoctoAn ke 15 devrt.

DHT dht(DHT PIN, DHT TYPE);

unsigned long lastSendTime = 0;

/! —

KAAOY

SETUP

void setup() {
Serial.begin(115200);
pinMode(TRIG_PIN, OUTPUT);
pinMode(ECHO_PIN, INPUT);
pinMode(LED_GREEN, OUTPUT);
pinMode(LED RED, OUTPUT);
dht.begin();

/I 2bvoeon WiFi
Serial.println("X0voeon WiFi...");
WiFi.begin(WIFI_SSID, WIFI PASS);
while (WiFi.status() '= WL_CONNECTED) {
delay(500); Serial.print(".");
}
Serial.println("\nXvvdédnke! IP: " + WiFi.locallP().toString());
digitalWrite(LED GREEN, HIGH);

/! —_— METPHXH AIIOXTAXZHX
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float measureDistance() {
digitalWrite(TRIG_PIN, LOW);
delayMicroseconds(2);
digitalWrite(TRIG_PIN, HIGH);
delayMicroseconds(10);
digitalWrite(TRIG_PIN, LOW);

long duration = pulseIn(ECHO_PIN, HIGH, 30000);

if (duration == 0) return -1; // Timeout

return (duration * 0.0343)/2; // cm

/! —_— YIIOAOI'ITEMOZ ITAHPOTHTAX

int calculateFillLevel(float distance cm) {
if (distance_cm < 0) return -1; // ZedAipa ccntmpa
/I Avtiotpoon oyéomn: Kpt| andotacn = YeEUATOG KAGOG
int fill = map((int)distance_cm, 0, BIN HEIGHT CM, 100, 0);

return constrain(fill, 0, 100);

/! — AIIOXTOAH METPHXHX

void sendReading(int fillLevel, float temp) {
if (WiFi.status() != WL_CONNECTED) return;

HTTPClient http;

http.begin(API URL);
http.addHeader("Content-Type", "application/json");
http.addHeader("X-API-Key", API KEY);

http.addHeader("ngrok-skip-browser-warning", "true");

/I Anpovpyia JSON payload
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DynamicJsonDocument doc(256);
doc["bin_code"] = BIN ID;

doc["fill level"] = fillLevel,;
doc["temperature c¢"] = temp;
doc["battery voltage"] = 3.7; // Simulated
doc["signal rssi"] = WiFi.RSSI();

String payload;

serializeJson(doc, payload);

int httpCode = http.POST(payload);

if (httpCode == 200) {
Serial.println("v' Emttuyng omootodn: " + payload);
/I LED status
if (fillLevel > 80) {
digitalWrite(LED RED, HIGH);
digitalWrite(LED GREEN, LOW);
} else {
digitalWrite(LED GREEN, HIGH);
digitalWrite(LED _RED, LOW);
}
} else {

Serial.println(" X ZedApo HTTP: " + String(httpCode));

}
http.end();
}
/l — LOOP
void loop() {
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unsigned long now = millis();
if (now - lastSendTime >= SEND INTERVAL) {

lastSendTime = now;

float distance = measureDistance();
int fillLevel = calculateFillLevel(distance);

float temp = dht.readTemperature();

Serial.println(” u);

Serial.println("Andéotaon: " + String(distance) + " cm");
Serial.println("I[TAnpotta: " + String(fillLevel) + "%");

5

Serial.println("®epp/cia: " + String(temp) + " °C");

if (fillLevel >=0) {
sendReading(fillLevel, temp);
} else {
Serial.println("Xpdipa cicOnmpal!");
}
}
}
Apyeio Diagram.json
{
"version": 1,
"author": "SmartWaste Management System",
"editor": "wokwi",
"parts": [
{
"type": "board-esp32-devkit-v1",
"id": "esp32",
"top": 0, "left": 0,
"attrs": { "env": "arduino-idf" }

5
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{
"type": "wokwi-hc-sr04",

"id": "ultrasonic",

"top": 80, "left": 200,

"attrs": { "distance": "20" }
55

{
"type": "wokwi-dht22",

"id": "dht22",

"top": 160, "left": 200,

"attrs": { "temperature": "24", "humidity": "60" }
¥

{
"type": "wokwi-led",
"id": "led_green",
"top": 240, "left": 200,

n.n

"attrs": { "color": "green" }

1

n.n

"type": "wokwi-led",
"id": "led_red",
"top": 260, "left": 240,
"attrs": { "color": "red" }
}
I

"connections": [
["esp32:D5", "ultrasonic: TRIG", "orange", []],
["esp32:D18", "ultrasonic:ECHO", "yellow", []],
["esp32:D23", "dht22:SDA", "blue", []],
["esp32:GND.1", "ultrasonic:GND", "black", []],
["esp32:3V3", "ultrasonic:VCC", "red", []],
["esp32:GND.2", "dht22:GND", "black", []],
["esp32:3V3", "dht22:VCC", "red", []],
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["esp32:D2", "led green:A", "green", []],
["esp32:D4", "led red:A", "red", []]
]
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5.6.2. Xvoken] [Ipocopoimong AN TPV 6TOVS KAGOVS NE Y P1oN
I'iowcoag Python

O Simulator otélvel ta dedopéva omd ta cucsOnTpro TV Kadwv ava 30 devtepOrenta.
Anpovpynoa AMota pe Toug Kadovg TV {ovav g meptoyng Tov Anpov Maiefiliov. Xt
ouvéyeln VToAdylLoa T0 EMimedo g Katdotaong kdbe kddov. Eniong og pa Aota kpatdw
TOL EVEPYA OYNULATO TOL GTOAOL (ATOPPIUUATOPOPR), KpaTam o€ Eva Aefko (Dectionary)
T1G apykéG BEaEIC TV oynudtov. Anpovpynoa Kot po cuvaptnon send sensor data émov
vroAoYilel Ko oTtéAvel Ta dedouéva otn Paon dedopuévov. Aafalel ta dedopéva mg json
Kol to. eQeavilel oy Kevipiky] epapuoyr oto pevod g [Anpdtmroc. Xt cvvaptnon
update vehicle position mpocopoidvovpe TV kivnon tov oyfuatog pécw GPS tov
gvepyav oynudtov mov Ppickovtor o€ kivinon. Mg v emdupevn cuvaptnon
send_vehicle gps otélvovpe v Béon GPS tov oynpatog 6to xaptn HEG® json dedopEVEOV
omv epopuoyn.Télog, m ovvaptnon run simulator apyilet ™V mpocopoiwon TV
dedopévmV amd Tovg KAdovs Kot avavemvel kdbe 30 devtepdrenta ta dedopéva. Ola avtd
TEPVAVE OLVOLIKA ®G json apyeio

O kwdikag tou iot_simulator.py eival o mapakatw:

import requests

import random

import time

import math

from datetime import datetime

API_URL = "http://127.0.0.1:8000"

BIN_IDS = [
"BIN-GAZ-001", "BIN-GAZ-002", "BIN-GAZ-003", "BIN-GAZ-004",
"BIN-GAZ-005", "BIN-GAZ-006", "BIN-GAZ-007",
"BIN-AMM-001", "BIN-AMM-002", "BIN-AMM-003", "BIN-AMM-004",
"BIN-AMM-005", "BIN-AMM-006", "BIN-AMM-007",
"BIN-APE-001", "BIN-APE-002", "BIN-APE-003", "BIN-APE-004",
"BIN-APE-005", "BIN-APE-006", "BIN-APE-007",
"BIN-TYL-001", "BIN-TYL-002", "BIN-TYL-003",
"BIN-TYL-004", "BIN-TYL-005", "BIN-TYL-006",
"BIN-KRO-001", "BIN-KRO-002", "BIN-KRO-003", "BIN-KRO-004",
"BIN-ROD-001", "BIN-ROD-002", "BIN-ROD-003", "BIN-ROD-004"

# Kataotaon kaBe kdadou
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fill levels = {bin_id: random.uniform(5, 30) for bin_id in BIN_IDS}

def send sensor data(bin_id: str, fill level: float):
data = {
"bin_id": bin_id,
"fill level”: round(fill level, 1),
"temperature"”: round(random.uniform(20, 35), 1),
"humidity": round(random.uniform(40, 80), 1),
"battery level": round(random.uniform(70, 100), 1),
"signal strength": random.randint(-80, -40)
}
try:
response = requests.post(f"{API_URL}/api/vl/sensors/readings”,
json=data)
if response.status_code == 200:
print(f" {bin_id}: fill={fill level:.1f}%
temp={data[ 'temperature']}°C")
else:
print(f" {bin_id}: HTTP {response.status code}")
except Exception as e:
print(f" {bin_id}: {e}")

# Apx1kég O€oelg oxnudtwv (lat, lon) mepiox€g tou Arfpou MoAeBiliou
VEHICLE_POSITIONS = {
"VEH-001": {"lat": 35.3259, : 25.0659, "area": "Tacdi"},
"VEH-002": {"lat": 35.3362, : 25.0856, "area": "Appouddpa"},
"VEH-003": {"lat": 35.4050, : 25.0185, "area": "Ayia NeAayia"},
"VEH-004": {"lat": 35.2963, : 25.0184, "area": "TUAilocog"},
"VEH-005": {"lat": 35.2300, : 24.9815, "area": "Kpouowvag"},
"VEH-006": {"lat": 35.3596, : 25.0278, "area": "Pod1d"},
"VEH-007": {"lat": 35.3259, : 25.0659, "area": "lra¢i"}, #
Juvtnipnon
"VEH-008": {"lat": 35.3259, : 25.0659, "area": "racdi"},
"VEH-009": {"lat": 35.3362, : 25.0856, "area": "Appouddpa"},
"VEH-010": {"lat": 35.3259, : 25.0659, "area": "Tadi"}, #
Avevepyo
"VEH-PO1": {"lat": 35.3259, : 25.0659, "area": "lraci"},
"VEH-PO2": {"lat": 35.3259, : 25.0659, "area": "radi"},
"VEH-PO3": {"lat": 35.3259, : 25.0659, "area": "lraci"},
"VEH-PO4": {"lat": 35.3259, : 25.0659, "area": "lraci"},
Zuvtrpnon
}

# OxAuata mou kKivouvtatl (active)

ACTIVE_VEHICLES = ["VEH-001", "VEH-002", "VEH-003", "VEH-004",
"VEH-005", "VEH-006", "VEH-008", "VEH-009",
"VEH-P@1", "VEH-P@2", "VEH-P03"]
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def update_vehicle position(vehicle_id: str):

"""Mpooopoiwon kivnong oxnuatog GPS

if vehicle id not in ACTIVE_VEHICLES:
return None

pos = VEHICLE_POSITIONS[vehicle id]

# Mikpry tuxaia kivnon (mepimou 50-200 pEtpa)
delta_lat = random.uniform(-0.001, 0.001)
delta lon = random.uniform(-0.001, 0.001)

# Kpataupe evtog opilwv Arjpou MaAegfiliou
new lat = pos["lat"] + delta lat
new_lon = pos["lon"] + delta_lon

# Bounds check
new_lat = max(35.20, min(35.43, new_lat))
new_lon = max(24.95, min(25.15, new_lon))

# Evnuépwon O€ong
VEHICLE POSITIONS[vehicle id]["lat"] new_lat
VEHICLE_POSITIONS[vehicle_id]["lon"] new_lon

return {"lat": new_lat, "lon": new lon}

send_vehicle gps(vehicle id: str, lat: float, lon: float):

AmootoAn GPS 6gdopevwv oxnpatog
data = {

"latitude": round(lat, 7),
"longitude": round(lon, 7),
"fuel level": round(random.uniform(30, 95), 1)

response = requests.put(
f"{API_URL}/api/vl/vehicles/{vehicle id}",
json=data
)
if response.status code == 200:
print(f" {vehicle_id}: lat={lat:.4f}, lon={lon:.4f}")
else:
print(f" {vehicle id}: HTTP {response.status code}")
except Exception as e:
print(f" {vehicle id}: {e}")

def run_simulation():
print("IoT Simulator Starting...")
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L

print(f"API: {API_URL}")
print(f"Bins: {len(BIN_IDS)}")
print("-" * 50)

cycle = 1
while True:
print(f"\n Cycle #{cycle} — {datetime.now().strftime( '%H:%M:%S"')}")

for bin_id in BIN_IDS:
# Xtadlakry av€non fill level
fill levels[bin_id] += random.uniform(1, 8)
if fill levels[bin_id] > 10@:
fill levels[bin_id] = random.uniform(5, 15)

send_sensor_data(bin_id, fill levels[bin_id])
time.sleep(0.2)
# GPS tracking oxnudtwv
print(f"\n Updating vehicle GPS positions...")
for vehicle id in ACTIVE VEHICLES:
new_pos = update_vehicle position(vehicle_id)
if new_pos:
send_vehicle gps(vehicle_id, new_pos["lat"],

new_pos["lon"])

time.sleep(0.1)
cycle += 1
print(f"\n Waiting 30 seconds...")
time.sleep(30)

if _ _name__ __main__":

run_simulation()
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5.7. Avantoén kodwke epappoynic Smart Waste Management System

To Smart Waste Management System &ival éva OAOKANPOUEVO TANPOPOPLOKO GHOTN LN
dwxeiptong amoppiupdtov wov ovartoydnke v tov Anpo Maiefiliov g Kpnng. To
ovomua aélomotel teyvoloyieg IoT (Internet of Things), emefepyocio dedopévov oe
mpaypatikd  ypdvo, aAyopibuovg Pertictomoinong Odpopmy Kol cvyypova web
frameworks vy tv oavtopatomoinon kot Peitioon G OadKOCiNG  OTOKOUIONG

OTOPPLUUATOV.

H avémrtuén kaAdmtel Tpelg KOPLEG TEPIMTMOGELS YPNONG: TNV TioTonoinon ypnotov (I1X1),
™ PBeitiotomoinon dadpoung amokoong (I1X2) ko v npdécPacn moMtmdV G TOAN
avapopmv (ITX3). O Afpog Marepiliov dwbétel 35 EEvmvoug KAOOLG KATAVEUNILEVOVS GE
6 yemypapikés (oveg Ko 14 amopplltato@opol Oy LLoTol.
5.7.1. 1601 ZvoTipotog
* TMopakorovbnon TANPOTNTOC KASWV GE TPAYLATIKO XpOVo nécm arctntpov loT
*  Avtouartn Beltiotonoinon Sadpoudv amokoudng pe adyoptbpo Nearest Neighbor
TSP
* Ewomoinon odnyov amoppipupatoedpwv péow CollectionGarbageTruck (PWA )
EQAPHOYNG
*  Tlapoyn epappoyng Citizen-portal TOANG avaPop®V Yia TOLG TOAITES TOV ATHOV
*  Awyeipion Lovov, oxnpdtov kot xpnotav ond kevipucd dashboard tng Smart Waste
Management System - epoppoyNng.
5.7.2. Temypagikég Zoveg Afjpov Marepiliov
Anpiovpynoa Tig €€Ng yemypapikég COVeEG Pe EVOEIKTIKA PepkoDs kadovg oe kdbe Cmvn

oLVOAO KAd®V 35 kot oynuata (amoppLpatoedpa) 14 evepyd.

Kwdkdg ‘ Neploxn ‘ Kadot Oxnpata Kbplia Oxparta

. VEH-001, 007, 008,
GAZ raq 7 5 POL, PO4
q VEH-002, 009, 010,
AMM Appoudapa 7 5 P02, PO3
APE Ayla Mehayia 7 1 VEH-003
TYL TUALoOG 6 1 VEH-004
KRO Kpouowvag 4 1 VEH-005
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Kw8kog ‘ Neploxn X Ooxnpata Kbpla Oxparta

ROD Podia 4 1 VEH-006

Table 10 lrewypadikég Zwveg oto N2

IMa v avantuén g epappoyng Smart Waste Management System ypnoiporomonke to
hoyiopko Visual Studio Code (VS Code) ko €ytve yprion dmwg PAERETE TOpOKAT® GTO
TIVOKO TOL GTPAOUOTO TNG OPYLTEKTOVIKNG TOV YPNOLULOTOM oKLY.

To ocOotua axoiovbel apyitektovikn tpuwv emmédwv (3-tier architecture) pe coen
Sl ®PIoHd  TOPOLGIOONG,  EMXEPNUOTIKNG  AOYKNG Kot  dgdouévev.  EmmAiéov,
neprapPavel IoT otpdua Yo T cGLAAOYN 0ESO0UEVEV OTO TOVG GO TN PES TOV KASMY OIS

TPOOVOPEPOLE GTNV TPONYOVLEV TAPAYPAPO.

5.7.3. ZTpoOpota ApYLITEKTOVIKNG

2Tpopa Teyvoroyia MMeprypaoen
[Mapovsiaong . , ,

+
(Frontend) React 18 + TypeScript Kevtpikd dashboard dwayeipiong
[Tapovcioong HTMLS + Leaflet.is E@appoyn odnyov
(PWA) J CollectionGarbageTruck
Ti)(gito;i;smcng HTMLS + CSS3 + Leaflet js pH;)ri»; )owa(pop(ov moltdv (citizen-
(

g +
Emyeipnuatikng | Python FastAPI RESTAET elasynebmoasripen

Aoyumg SQLAIchemy

Aedopévov PostgreSQL + TimescaleDB | Xyecwaxn DB pe ypovooceipéc

Cache Redis Session management & caching

IoT Python Simulator [Ipocopoimon 35 asOnmpov Kadwv

kot 11 GPS oynuoata

Table 11 Ztpwpata ApXLTEKTOVIKAG TOou M2
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5.8. Tgyvoroyieg ko Epyadeio ITE Smart Waste Management System

5.8.1.

5.8.2.

5.8.3.

Backend
FastAPI 0.100+ (Xpnowonomoaype Eva oOyypovo async Python web framework)

SQLAIchemy 2.0 (Eykatactioape to ORM pe async vmootipién)

PostgreSQL 15 + TimescaleDB (Xpnowonomoape 1 PostgreSQL Pdon
dedopévav e vtooTpiEn ypovoocelpav timescaleDB)

JWT (JSON Web Tokens) (I'ta miotomtoinon ypnotov kévape yprion tov JSON Web
Token)

berypt (Ot kwdwol mpoécPacng viomomOnkav HE KPLTTOYPAPNON KOOK®V
npocPacng)

OSMnx + NetworkX (Xpnowomomfnkav ot Piprodnkes yphoov 7y ™
BeAtioTonoinom TV SdPOLOY TOV ATOPPLLATOPOP®V)

Docker + Docker Compose (Eykatéotoa otov vmoroyiot pov to Docker Engine
Y va kével containerization («ToKETAPIGUO») TV containers (TWV TEPLEYOUEVOV
™m¢ gpappoyng ot puvAun. To Docker Engine ypnowonotei to WSL (Windows
Subsystem for Linux ) wg t unyovn Server tov backend tng epappoyng pog yio vo

tpéxet Ta Linux containers pe toyOtnta kot otodepdtnra.)

Frontend
React 18 + TypeScript (To xevtpwkd dashboard ypaotnke pe yAdoca TypeScirpt
Kévovrtog ypnon g PPAodning React yia o ypryopa aroterAéopota)

React-Leaflet ( XpnotpomomOnke 1o Leaflet yio v amddoon twv 5100pacTIKOV

YOPTOV GTNV EQaPUOYN Hog pécw tov OpenStreetMap)
Recharts (I'papnpata bars, line charts)

Flaticon Ulcons (I'o ta ewovidie mpooPaciudotntag ce OAN TNV €QAPLOYY

ypnoworomOnkav ta Flaticon)

Html2canvas + jsPDF (I'ta v €€ayoyn avagopmdv oe popon pdf)

CSS Modules (Anmovpynoape Eexwplotd apyeio GTUA avd component)

IoT & Emkowovia

Python IoT Simulator (I'ta Tv mpocopoimon e eQoproyns pog dnpovpynonke
KOdwKag pe ypron yAwocag Python 35 aicOnmpov, 11 GPS oynpdtwv)
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» REST API polling (Eywve ypnon tov rest api polling yio v avovéwon dedopévev

kd0e 30 degvtepOrentar)

* Geolocation API (Eywe yprion tov Geolocation API yia v dpeon evepyomnoinon
tov  GPS tracking tov omuitov péow PWA g epappoyng
CollectionGarbageTruck mov e&ivor amOKAEGTIKA Yyl TOVG OOMNYOVG TV

OTTOPPLLATOPOP®V)

5.9. Aopn Apyeimv Tov I1X Smart Waste management System

[Mopakdto PAEmete TG €ivol dOUNUEVN 1 OPYLTEKTOVIKT] TOV GLUGTNUATOG TOTIKG GTOV

VTOAOYIOTN.
smart-waste-management/
— backend/
| L— app/
| F—— main.py # FastAPI eoapuoyn
| — core/ # config, database, security
| L— api/routes/ # API endpoints
| F—— auth.py # MX1: Miotomo{non
| F—— optimization.py # I[IX2: BeAtLlotomoinon
| F—— citizen portal.py # MNX3: IIGAn MNoALTOV
| F—— bins.py, sensors.py, fillness.py
| F—— vehicles.py, zones.py, reports.py
| — smart dispatch.py
F—— frontend/src/
| F—— App.tsx + App.css
| F—— LoginPage.tsx + LoginPage.css
| F—— FillnessView.tsx, MapView.tsx
| F—— RoutesView.tsx + RoutesView.css
| F—— VehiclesView.tsx, TrackingView.tsx
| F—— ZonesView.tsx, DispatchView.tsx
| F—— ReportsView. tsx
| L CcitizenReportsView.tsx + CitizenReportsView.css
F—— driver-app/
| F—— index.html # PWA Odnyou
| L driver-app.css
F—— citizen-portal/
| F—— citizen-portal.html # IIUAN IOALTAV
| L citizen-portal.css
F—— iot simulator.py
F—— docker-compose.yml
L

migration v2.sql ... migration v6.sql
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5.10. Xyeowaopog Baong Agdopévev

H Bdon dedopévmv viomoteiton pe PostgreSQL 15 kon v enéxtaon TimescaleDB yu

amodoTiKN amofnkevon ypovocelpdv (sensor data, route history). Xpnowonoteitar Docker

container otn Bvpa 5433.

5.10.1. ITivaxeg Baong Agdopévov

Mivoxog

bins

‘ Heprypoon

"E&umvot kadot amopppdTemv

Kvpuw IMeodia

bin_id, zone_id, sensor _id,

location

sensor_data

Metpnoeig aisOntipov (TimescaleDB)

bin_id, fill_level, battery,

timestamp

zone_code, zone name,

zones 6 yewypapikég (oves Afpov
center_lat/lon
) vehicle id, zone id, driver_name,
vehicles ATOpPLULATOQOPO. OYLOTO
status
username, password_hash, role,
users XpNoTEG GLOTNLOTOG

email

collection_routes

Amobnkevpéveg dadpopég [1X2

route_name, vehicle id,

scheduled date

collection_route bins

Kédot ava dwadpoun

route _id, bin_id, sequence order

vehicle_alerts

Edonomoceig odnydv

alert_type, vehicle id, message,

status

xyta_trips

Mertagopéc oto XYTA

vehicle id, departure zone,

collected_bins

citizen_reports

Avagopég moatav I1X3

tracking_code, report_type, status

password_reset tokens

Tokens emavoapopic Kmdkon

token, username, expires_at

route history

Iotopikd dadpopddv (TimescaleDB)

route_id, vehicle id, timestamp

Table 12 Nivakeg BA
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5.10.2. Database Views (Ilpofoiéc Baong Agoopévov)
e bin_status summary (Ot mpoPoréc Views ocuvvovalovv Tovg mivakeg bins,
sensor_data, zones yia 0KOAN avAyvmoT KATAGTOONG KASWV)
e zone_statistics (Ot mpoPforég Views zone statistics cuvovalovV GTATIGTIKA avd
Lovn (kpiowot kddot, péon TAnpdTnTa)
To véo oymua g Bdong Aedopévov pe to otoryeion péypt oTIyUns g vAomoinong g

EPAPLOYNG TO 0TO10 GYeEAAOTNKE e TO Aoyicukd Visual Paradigm sivor 1o mopaxdtm:

Smart waste Manageme

nt System — Entity Relationzhi
Anog MaAtpigiou

@VisualParadigm

Ewkova 11 To véo oxfjpa thg BA

5.10.3. MMopaperpomoinon Xvvoeong

Host: localhost:5433
Database: wastebin management
User: admin / Password: ****xxkxkkxkxkx

Redis: localhost:6379 / Password: redisl23

5.11. Texkpnpioon REST API

To backend exBéter REST API péow FastAPI omn dwevBuvon http://localhost:8000. H

texunpioon Swagger givar d100écun oto /docs kou to ReDoc oo /redoc.
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5.11.1. TIotomoinon (Auth)
Me 1t pébodo get/post otélvoopue otn FAST API ¢ epoppoyng to outrpota yuo tnv

TIGTOTOIN O™ TOV XP1OTN TOL GLUGTNLOTOC.

Method  Endpoint Ieprypaen

GET /api/v1/auth/captcha Anpovpyia captcha yuo login

POST /api/v1/auth/login YHvdeon ypnot (emotpépet JWT token)
POST fapi/v1/auth/password- Aftmpa emovaeopds kwdwkoD Le username

reset-request

/api/v1/auth/password-
GET ‘ EnaAnOevon reset token
reset-validate/ {token}

/api/v1/auth/password-
POST Optopodg vEOL K®OKOD
reset-confirm

GET /api/v1/auth/users Alota ypnotov (admin)

POST /api/v1/auth/users Anpovpyia véov ypnot

Table 13 Miotonoinon xpnotdv NI

5.11.2. Kdoor & AwoOntiypeg

Me 1t péBodo get / post otédvovyie ota fast api Tng EQAPLOYNG TOL ALTHLLOTA GTO AVTIGTOLYO
endpoint ylo T ELEAVIOT TOV OEOOUEVOV GTNV EQPAPUOYN KOG OO TOVG KAOOLE KOl TOVG

oaoOnTpec.

Method  Endpoint Heprypaen

GET /api/v1/bins Aloto OA®V TOV KAO®V LE KATAGTAON

POST /api/v1/bins/{id}/collect | Kataypaer| amokopdng kadov

GET /api/v1/fillness Agdopéva TANpOTNTOGS Yo YPApT oL

GET /api/v1/fillness/bins Koatdotaon kddwv pe epiltpa

POST /api/v1/sensors/readings | AmoctoAr pétpnong asOnripa (IoT)
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Method  Endpoint Ieprypaen
GET /api/v1l/zones Ytatiotikd {ovav
GET /api/v1/zones/{code}/bins | Kdadot cuykekpiuévng Lmvng

Table 14 Nivakag epdaviong Sedopévwy N2

5.11.3. Behtiotomoinon Awwdpopng (I1X2)

Me 1 pébodo get otédvoupe oto FAST API g epappoyng tov vmoloyiopd g PEATIOTNG
SLOPOUNG KO TO IGTOPIKO TMV OTOONKEVUEVOV SLOOPOUDYV.

Ed® Ba Beha va avapépmv 01t to [1X pog vrostpilet OSMnx akyoplOpikn apyltekToviKy
Y. TOV VTOAOYICUO TPAYUOTIKOV OKAV OTOGTAGE®MV, OAAGL AOY® TEPLOPICUOV TOV
TOTIKOV  OIKTOOL {viepveT ypnotpomoteiton o akydpiBuog Haversine (oepomopikn
arootaon) og fallback, o omoiog mapéyel 0EIOTGTO ATOTEAEGLOTA.

To IIZ ywo ™ Pértiom dadpopn viomoteitan pe tov arydpidpo Nearest Neighbor TSP
Heuristic, o onoiog eivan évag gvpetikdc akyopiBpog yw Travelling Salesman Problem
(TSP).

I"oa tov VToAOYIoUO TV OMOGTAGE®MV TAV® GTO YAPTN XPNOHoTolovLE To TOo Haversine
(Great Circle Distance) Kvuxlkng owopoung, o omoiog pog moapéyel aSomota
OTOTEAEGLLOTO Y10l TIG ATOCTAGELS £VTOG TOL Afjov MaAefiliov (<15km).

H opyitektovikn tov cuotfiuatog g epapopynsg mpoPAéner evooudtwon OSMnx yia
TPOYLOTIKEG 00IKES OTOCTAGELS GE UEAAOVTIKT EMEKTOOT KU £KOOGT| TNG EPUPUOYNG, WE

caching mechanism yiwa offline Aeitovpyia ( EvaAloxktikr Pon 2 ) tng AekTikig meptypapng

[1X2 6nwc avaeépbnie e Tponyov eV Tapdypopo.

Method  Endpoint Heprypaen

GET /api/v1/optimization/route YnoAloyiopog BéATIoTNG dradpoung (TSP)
/api/v1/optimization/routes-

GET _ [otopukd amobnkevpévov dtodpoudv
history
/api/v1/optimization/osm-

GET Koatdotaon OSMnx cache
status

Auwdopatikny Epyocio 94



ANOIKTO

m EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong

NANEMIZTHMIO OTOKOUIONG OTMOPPLATOV GE pio TOAN»

Table 15 Mivakag pe pebodoug BEAtiotng SLadpoung

Hopdaperpor GET /api/vl/optimization/route:

5.12.

threshold (float, default: 70.0) (Anpovpynoca éva kat®@eAt TAnpodTTos Kadwv 70%)
zone code  (string, optional) : (Anuovpynoca éva  @idtpo  Ldvng
(GAZ/AMM/APE/TYL/KRO/ROD) yia ké0e meproyn oto xdptn £161 ®OTE Vo, givan
TLO YPNOLUT KOl ELAVAYVOGT 1) KAOE TEPLOYN TOLOVE KASOLG epmepLEyel otn (dvn
™Q)

vehicle id (string, optional) (Evdeiktikd dnuodpynca pe to vehicle id va pmopel o
SLXEPIOTAG TOV CLGTHWOTOG VO OTEAVEL €100moinomn o€ kdbe 0dnyd yio TVYOV
OTOKOUON KATO10V KAGOL 1] VO OVOPEPEL GTO GVGTNUO TNG EPAPLOYNS TOL 031 Y0V
TUYOV avaPopd cg KAmolo TPOPANUE Kot avTicTpoPa Vo umopel Kot 0 0dMnyos va
oTEAVEL AVAAOYEC EOOTOMGELS )

save_route (boolean, default: false) : (amoBnkevon oo collection_routes)

AmocTtol] & Oynpota

Me ) pébodo get/post/put evnuepwvoope to FAST API ¢ epappoyng Kot ta avtictoryo

endpoints yio To OYNUOTO TNG EPOPUOYNS TNG KATAGTAONS TOVG, T 0éon toug pécm GPS

1060 TN KEVIPIKN EQPOPUOYN HOS OCO Kol TNV €QOPUOYN YO TOVS O00NYOUG TMV

amoppupatopopmv (oynuatov) CollectionGarbageTruck kabdg kot Tig £100TOMGELS TOV

OTEAVEL O YEPIOTG TOL GLGTNUATOS TPOS TOVG 0O YOVS TV OYNUATOV Kot Ot {5101 01 001 Y0l

HEG® TOV S1KOV TOVG GLGTNOTOG,

Method Endpoint Meprypaen
GET /api/v1/vehicles Afota oynudtov pe KatdoToom
/api/v1/vehicles/{id} Evnuépwon 8éong GPS oynuoatog
GET /api/v1/tracking/vehicles Real-time tracking oynudtov
GET /api/v1/dispatch/status Kotdotaon {ovov/oynudtov
POST /api/v1/dispatch/driver-action Evepyeto: obmyob (amokomsn
prapn)
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Method  Endpoint Hepvypoon

POST /api/v1/dispatch/xyta-trip Kotaypaoen petapopds oto XYTA

. . Ewomomoeig (piltpa: vehicle id,
GET /api/v1/dispatch/alerts
zone code)

/api/v1/dispatch/alerts/{id}/acknowledge | EmBefaiwon eidonoinong

GET /api/v1/dispatch/zone-vehicles/{zone} Oynuata {ovng yuo PWA

Table 16 Nivakag katdotaong oxnuatwv tou CollectionGarbageTruck

5.13. TIvin Homtov (IT1X3)

> Aektikn Tleprypaen TIX3 pwAncape yuoo v dnpovpyion TG TOANG TOV TOMTAOV TOV
dMupov, 6mov B UTOPOVV VO GTEAVOLV avAPOPES Yo TUYOV TPOPANIATA TOV TOPATHPOHV
KOl 0(POPOVV TNV OITOKOULON TWV ATOPPLUAT®V TNG TEPLOYNS TOV OT|LLOV TOVG.

"Etot vAomomcape kot avt TV EEYMPIOTY EPAPUOYN TNV AEYOUEVN] TOAN TOV TOATOV
citizen-portal émov pe ™ pébodo get/post/put 6to FAST API tng epappoyng pog o moiitng
umopel vo. VITOPAAEL OVOPOPA GTO TANPOPOPIOKO GUGTNUA TG EPOPUOYNG OGS KOl VO
€100TOLEITOL O KEVTPIKOG OLOYEPLOTNG TOV GLUOTNUOTOS YO TIG OVOPOPES TOV TOAMTOV.
Eniong, n epappoyn otédvel Tic avapopds HECH UG @OPLLAG TOV GLUTANPDOVEL O TOMTNG
avdAioya 1o TPOPANUA TOV €£xEL EVIOTIoEL Kol umopel emiong He TovV Kodkd Tov Tov diveTot

Vo TOPaKoA0VONGEL TNV avapopd ToL G TN 6TAd10 PpiokeTon Kot va, Exel tkavomonHe.

Method Endpoint Ieprypoon

GET /api/v1/citizen/bins Kadot yuo ybptn moMtodv

YmoPoAn avapopdc (multipart/form-
POST /api/v1/citizen/reports Bodn avogopic p

data)
GET /api/v1/citizen/reports/ {tracking code} | ITaparxorovOnon avapopdc
GET /api/v1/citizen/reports Aloto avagopav yio. admin
/api/v1/citizen/reports/{id} Evnuépwon katdotaong avapopds
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Table 17 Nivakag avadopwv tou M MOARG MoAttwv

v @ Nearoowia x | @ s X @ Mo Mlodriv—fqpocMake X @ locaihes x|+ =8

Ewkova 12 N2 MOANG NoAttwv
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6. Yhiomoinon E@appoyic ko Ieprrrooemv Xpnong

6.1. [1X1 - IIetomoinon Xp1otn
H ITX1 vAomoiel v ac@ain tpdcPacmn 610 cOGTNUO LE TOAAATAN EMITES AGPOAELNG.

Baowm Po1)
1. To IIZ eppaviler edpua cvvoeong pe media username/password kot captcha

emoAnOevong
2. O ypnog elodyet Ta GTOLKEIR TOV KO GCUUTANPAOVEL TO aplBuNTIKd captcha
3. O ypnotg emAéyel «@vuncov pe» (30 nuépeg localStorage) 1| 01 (sessionStorage)

4. To IIX emainbever ta otoyeio péow berypt + JWT kou epgavilel 1o Kevipiko

dashboard

Evorhoxtikég Poég
*  Pon I (Avakmnon Kwdwod): O ypnomg eiodyetl username yivetot amoctoAr email
ue obvoeopo reset kot {nteiton opiopdg vEou kwdukol (2 popég) kat TEAOG yiveTot

EMGTPOPN 0T GHVOEDT

*+ Pon 2 (Xwpic Remember Me): To token oamobnkedeton oto sessionStorage ko

dlypapetat 6To KAEIGLUO TOL browser

*  Pon 3 (AdBoc Xtoein): Eppdavion unvopatog cedipatoc, avavémon captcha,
EMIGTPOOPT OTN POPLAL

Teyvukn Yrhomoinon

* berypt pe cost factor 12 ywo hashing kwdwkaov

* JWT tokens pe configurable dibpxeia (8 dpegn 30 nuépec)

» password reset tokens mivokog pe 2-0pn ANén

*  SMTP email aroctorn (Gmail App Password)

» (Captcha server-side amoOKevon oe memory store
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Ewova 13 N2 Miotonoinon XpRotn Zuotratog

6.2. I1X2 - Beitiotomoinon Awwdpoung

H IIX2 viomotel avtopatn onpovpyion BEATIGTNG SL0OPOUNG amokopong e Paon v
TANPOTNTA TOV KAO®V.
Baown Po1j

1. To ocvotua evromilel kadovg pe mAnpdtnta >= fill threshold (default: 70%)

2. O dwyeprotg emAaéyet «Anuovpyia Atadpopdvy omd to dashboard

3. Opiler Lpvn (zone id) kou katdeAt tAnpdttag (fill threshold)

4. Opiler mpoorpetikd 00MYS Y10 ATOGTOAT E100TOINGCNG

b

Exteleitar o alydpBuoc Nearest Neighbor TSP Heuretic pe amootdceic Haversine
6. H dwdpoun amobnkedetar otov mivaka collection routes kot collection route bins
7. TlpoPoAn otov Leaflet OpenStreetMap yaptn pe aplBunuéveg otaoelg ko dashed
YPaN

8. AmoctoAn ewomoinong o€ OAOLG TOLG evepyoLg odnyols tng Cdvng péowm
vehicle alerts
Evoiroxktikéc Poéc
*  Pon 1 (Atyor Kéoor): Av BpeBovv <3 kadot pe threshold 70%, 1o cvotnua petdver
avtopata to threshold oto 50% kon emavvmoroyilet. EppaviCeron badge pnivopa yio

10 «Auto-fallbacky.
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* Pon 2 (OSM Amnotuyia): Av 1o Overpass API dev eivar d1a0éo10, ypnopomoteiton
0 oAyopiBuog Haversine (oepomopik] amdcTOoT) 7OV ToPEXEL  aSOMOTA
amoteAéopata yuo amootdoelg <15km.
AkyoprOpog Nearest Neighbor TSP
O ahyopBuog Eexva amd 1o Anpapyeio Maiepiliov (35.3259°N, 25.0655°E) ko emidéyet
EMOVOANTTIKA TOV KOVTIVOTEPO OEVTEPO KAOO pE Pdiom score = amodotaot / (mAnpodtnta/100),

divovTog TPOTEPAOTNTA GE YEUATOVG KOVTIVOLG KAdovs. H moivmhokotnta eivar O(N?).

6.3. IIX3 - ITvAn IoAt®V
H TIX3 mapéyst web epappoyn (http://localhost:8081/citizen-portal.html) yio vroPoAn
avaPop®V TPOPANUATOV KAdWV amd moAiTeS YPIS AOYOPLOGHO.
Baown Po1j
1. O moAitng mlonyeiton 610 citizen-portal.html
2. Emiéyer 1omo avapopdgs: Yrepyeilon / Xopévn Amoxopon / Znud Kédov / Néog
Kd&dog / Ao
3. Evtomilet tov kado otov Leaflet OpenStreetMap yéptn kot Tov emALyet
4. Zvouminpovel Titho, meprypar| Kot TpoopeTikd avePfalel pmtoypapio
5. Ewsdyet 6vopa kot email (mpoorpetikd yia emPePaionon)
6. YmoPoAn - to cvotnua mopdyet povadikd tracking code popeng CR1-XXXX
7. Epedvion emPePaimong kot amroctoAn email otov moritn (av 0601Kke)

EvoAiloxktikéc Poéc
 Pon 1 (Kapoitoopa ®éong): Av o moAitng dev Ppickel Tov kddo, Evepyomolel To
«Koapoitoopa Ofongy, kdvel KAK otov ¥dptrn Kot vroPdAiet aitnpa tomroBétnong
véou kadov pe is_pin_location=true
HapaxorovOnon Avagopag
O moMtg pmopel va mapakorovBel v avaeopd tov and 1o tab «IlapakorovOnony»
elodyovrag tov tracking code. Eppavileton timeline xkatdotaong: Avoyyt , Xe EEEMEN,

Emvomke.

Awryeipron a6 Admin
To xevipikd dashboard owbéterl tab «Avagopég TloMtdvy pe mAnpn Adota, @iktpa avd

Kataotaon/tomo, panel Aertopepeidv kol duvatoOTNTA OAAAYNG Kotdotaons. To kovumi
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«Eppdvion otov yaptn» avoiyer modal pe Leaflet OpenStreetMap ydptn ot 0éon g

avapopags.

X @ MinModmiy— LipocMate X @) locslhost x|+ - a8 x

e ° O e o &

v @ Dopopicun wadu., [ TEONIH EXMABE. [ Aeroupywaloomi.. [ DOEAAMAGHMAT. [ S-EMNESD [ OPEN.CLASSRETH.. [ Nomesgis ketoikid.. [ s@oviouss » | [J Do

Do MadepiZion

© Nia Avapopa
o

= Eméfre imo avapopes

= % o e
 Ewdprvo.
Ewkova 14 N2 citizen-portal 1

rtalhtmi e s PO @ o p =t

Ewkova 15 N2 citizen-portal 2
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v @ N X | @ SmutWosicMorgement X @ Midn Moherinv— DipogMak: X @) locabost

C A @ ocalhosteodi/cit

8B Dmasms DA

© Nia Avapopd
o o [

B rumnpuicr: e ooz

e (T
e
Ewova 16 NZ citizen portal 3
v @ N % | @ Smart Waste Mansgement X @ Mot Mohmin— SjuocMade X @ localhost x [ ~ @ x
C A @ locahosts0ai/citi e « ® 0
B8 | [ ERASMUS [ AwcoaENAA [ ROMPOTIKH enmpurm . @) Euopopés n pod.. [ TEXNIH EKTARE. [ Aervoupysea Juorm.. [ ZXEAIA MAGHM [ B1-ENMEAD [ OPEN_CLASS RE o . [ clen % »

© Nia Avapopi

© Emowannon & Yaofioky

Ewova 17 N2 citizen portal 4
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X @ Mo ooy —tquogMake X G localhes x|+ = 0r

ax PO en W

c. @ Bopopicynwedu. [ TEONKH EXTABE. (3 Aevoupywalvow.  [J DEAAMAGHMAT. [ B1-ENEAD  [3) OPEN CLASSRETH. [J Nomesgeketokid. [ sBkovnouss » | [3 OhowousehSoleis

Ao Madefiliou

© Nia Avapopd

H avapopd uroPAfBnke!

CR1-0005

Ewkova 18 M2 citizen portal 5

v @ Nearoowia % @ Mo ooy —fquocMake X @) locaihes x|+ = 0r

ax PO e n

c. @ Bopopicynwedu. [ TEONKH EXTABE. [ Aevoupywaluow. [J DEMAMAGHMAT. [ B-ENNEAD  [3) OPEN CLASSRETH. [J Nomesgeketokid. [ sBkovnouss » | [J OhowousehSolis

Ewkova 19 M2 citizen portal 6
6.4. Oonyiegc Eykatraostaonc kor Extéleong

6.4.1. Ilpoomartovpeva
[Ma v onovpyia ™¢ eQaproyNS XPNOLOTOMCOLUE Kol eyKataoToaue pécm Poweshell
ta &N mpoamoutovpeva péoa oto C:\smart-waste-management\backend

* Python 3.12+

* Node.js v18+ ka1 npm
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*  Docker Desktop

6.4.2. Eykataoctoon
Bipa 1: Exkivinon Docker (PostgreSQL kot Redis)

cd C:\smart-waste-management

docker compose up -d timescaledb redis

Bnpa 2: Eyketdotaon Backend
cd backend

python -m venv venv
venv\Scripts\activate
pip install -r requirements.txt

pip install osmnx networkx

Bnpa 3: Eyketrdotaon Frontend
cd \frontend

npm install

6.5. Extéleon Xvotipotog

[Ma v extéleon Tov cvotpatog amattovvrol 5 Eexympiotd terminal wapdBupa:
Terminal Evtoin Amnotéleopa

cd backend
venv\Scripts\activate
1 Backend python -m uvicorn API server oo http://localhost:8000
app.main:app --reload --port
8000

cd frontend
2 Frontend Dashboard o710 http://localhost:3000
npm start
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Terminal Evtoin Amotéleopa
3 IoT Sim python iot_simulator.py [Tpocopoimon 35 acOnmpav
4 Driver cd driver-app

PWA 0dnyo0 oo http://localhost:8080
PWA python -m http.server 8080
5 Citizen cd citizen-portal

[THAN moAtdv oto http://localhost:8081
Portal python -m http.server 8081

Table 18 Nivakag EktéAeong tou NI
6.6. IIpoemireypnévor Xp1oteg

Ot xpNoTec OV EYOovpEe dNUIOVPYNOEL Y1 TO cvOTNUO oG Elvar Tpels (3).

Username Password Aworopato

[Tpng mpocPacn og Oleg
T1G Aertovpyieg Alayeplot

admin Adminl23 Admin : pries SlxEpioms
TOV TANPOPOPLOKOV

GUGTNLOTOG

[TpoPoin & dwayeipion
operatorl operator123 Operator _
xopig admin

[Ip6oPaocm povo oto PWA
driverl driver123 Driver
0onyov

Table 19 Xprioteg tou NI Smart Waste Management System & CollectionGarbageTruck
6.7. Aertovpyieg Kevrpukov Dashboard

To xevtpikd dashboard (http://localhost:3000) mapéyet Tic TAPAKATO KOPTELEG:

Agrrovpyieg

[otoypappa minpodttog kddwv, eiktpa avd (dvn/todmo, export PDF,
Minpotra )
real-time avavéwmon
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Kaptého Agrrovpyieg

Leaflet yaptng pe 35 kbo0vg YpOUATIGUEVOVS 0vE TANPOTNTO,

BO¢oeic Kadov
popup HE oTotyeia, 6TIOGT and AVOPOPES TOMTOV

Anmovpyio I1X2: emroyn {dvnc/threshold/odnyov, TSP alyopiBuoc,
Awdpop®v amofnKeLoT, YAPTNG SLOOPOUNG, 1IGTOPIKO

Amoppyupotopoépa | Alota 11 oynudtov, Katdotoot, otowygio 0dnyoU, YOPNTIKOTN T

Tracking Real-time ydptng Bécewv oynudtov GPS, 1otopikd kivicemv

Zoveg 2ratotikd 6 {ovov, kpioyot kadot, dbéaia oxnpaTo

Smart dispatch: katdotaon (ovodv, E100TOMGELS, YEPIGHOS PAaPOV,

Awryegipion XYTA
Ava@opéc Bug reports kot te)VIKEG AvVaPOPES GLGTNUOTOG
Avag@opég [1X3: Aiota avagopdv, GIATpa, AETTOUEPELES, OAANYT] KATAGTOONG,
MotV modal yapt
Xpnioteg Anpovpyio/anevepyonoinom ypnotov (Loévo admin)
Tablg 20 I\ettoupv'fsq KEVTPLKOU Dashboard tou Nz )

B2 | [DERASMUS [3 AwmafAn [ ROMPOTKH 39 Byicenmpinmerr. Q) Eogopic ot [ TOINIGLEMAAE. [ Asrovpcs oo, () THEAIA MAGHMAT.. [ FI-MMEAD [ OPEN.CLASS RETH.. [ Nomos giakatoiki. [ sSehaveiapos » | [3 Ohovorceboteic

< siser ) (B s

& MAnpéTnTa KaSwv -

& meomivia Q revord B wisoc

e eece O @ b e v -t o wilon - -

35 6 27 41.6%

Ll Fpapnpa Mnpéchtag (Tpéxovea)

5%

B Mvaxag BcSoptvuv (35 kaor)

A —
B,

B rmun  e— 16

Ewova 20 Nz Awaxeipiong Smart Waste Management
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6.8. CollectionGarbageTruck - E@appoyn Odényov Oynpatog
ATopppatoPopov

H epappoyn odnyov (http://localhost:8080) eivar Progressive Web App mpocfaoiun amd
Kivntd tAépmva. [apéyetl Tig Tapakdto Aettovpyies:
6.8.1. Xvvoeon
*  Emdoyn oypatoc avd Covn ond dropdown (GAZ: 5 oynuata, AMM: 5,
APE/TYL/KRO/ROD: 1)
*  Opopdg kotoeiiov mAnpdtmrag kKot dtevbvvong API server

* Amobnkevon state oe sessionStorage e 8-wpn oy0 (Papdia)

~ N kprahar £ Smart Wesie Management ¥ | @ Nty Nohriw — fquogMake X @) CollectionGarbageTruck
e o

< G @ © ocanostaom e PFPODOD ¥

80 [ ERASMUS [ AwwaNAh [ ROMPOTIGH 88 Syise nmain Eupopis o ko [ TN EKTAUSE. [ Asrroupyoc T, TUEMAMAGHMAT_ [ F-ENNEAD [ OPEN CLASS RETH. [ Nomos gis katcikid. i » o o ek
&3 v rpopis g

Ewkova 21 N2 CollectionGarbageTruck yia 06nyoug

6.8.2. Kaptéieg
+  Kdadou @optwon kddwv {dVNG, KOTOYpAPT OTOKOMONG, EUEAVICT TANPOTNTOG
OYNHOTOG
»  Xaptmg: Leaflet yaptng pe kddovg (dVNG, KATAGTOCT OTOKOWUIONG
*  Ewomomoeig: ewdomomoelg (odvng omd kevipikd ovotnuo (route assigned,

zone change)

*  GPS: exkivnon/diaxonr) GPS tracking, amootodn 0éong, avapopd BAAPN/XYTA

6.8.3. Awyeipion XopnTikoTnTog
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Kdabe kadog éxer yopnrikomra 1.100 Aitpa mov avtiotorel oe 1,1m*. H epappoyn
TAPOKOAOLOEL TNV TANPOHTNTO TOV OYLOTOC Kot amooTELAEL avTopatn womoinon XYTA

otav n TAnpota vepPei To 85%.

[Tinpoédtta oynpatog = (Kadog mov dostace * 1,1m?) / capacity m3 * 100%

6.9. Acopaiero kot [IposPacipotnra
6.9.1. Acopdlrern
* JWT authentication pe configurable expiry (8h/30d)
* bcerypt password hashing (cost factor 12)
* Captcha yw arotpomnn brute force
» Password reset tokens pe 2-wpn ANEN ko single-use
* CORS configuration yia production
* SQL injection protection pécsm SQLAlchemy parameterized queries
» Input validation péosw Pydantic models
6.9.2. IIpocPacipotnta (WCAG)
* aria-label, aria-required, aria-live o 0Aa ta interactive elements
* htmlFor/id cVvdeon labels-inputs
* semantic HTML: header, nav, main, footer, section
* aria-current="page" oto active navigation item
» aria-hidden="true" ¢ decorative icons

]

* role="alert" kou aria-live="polite" o€ error messages
* Keyboard navigation vmootpiEn

* inline styles 6Aa og Eeymprotd .css apyeia

6.10. Xopnepdopato kor Merhovtikéc Enektacerg

6.10.1. Xoumepdopota
To Smart Waste Management System yio tov Ao Maiefiliov vAomotel pe emituyio Eva
0AOKANPOUEVO GOGTN IO EELTTVIG OO EIPLOTG ATOPPIUUAT®V TTOL KOAVTTEL TANPMG TIG TPELS

kabopiopéveg mepumtdoelg ypnons. To cvotnua cuvdvdalel cOyypoveg Te)VOoAOYiec web

Auwdopatikny Epyocio 108



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

development, IoT mpocopoimon kot aAyopiBpovg PEATIOTOTOINONG OE [0 APYLTEKTOVIKA

apLOVIKN AVoT).

O aAyopBpog Nearest Neighbor TSP wapéyet a&iomioteg BEATIOTES S10OPOUES Y10 TIG LUKPEG
amootdoel; Tov Anpov MaAefiliov, eved to auto-fallback cvomnua (50% threshold)
eEaopariletl T Aertovpyio axodpa Kot o€ cuvONKeg younAng tinpodtntog. H moin moAtov
onpovpyel Kavait opeidpoung ETKOVmVIiag LETAED ONUOTAOV Kot ANLOV.
6.10.2. Meirovrikéc Enektaoerg

*  Evooupdtoon mpaypatikov loT cioOnmpov (avti simulator)

* Machine Learning yio tpdpreyn minpdtmrag Kadwv

*  Evoopdtowon OSMnx pe tomikd PBF apyeio ywa offline routing

* Mobile app (React Native) yia tovg 001yovg

*  EBvoopdtoon pe cvotnua GIS Anpov

» Dashboard analytics e 10T0p1Kd GTATIGTIKA KOt TPOPAEYELC

» Push notifications yio real-time gldonomocelg 0dny®OV

*  Evoliaxtwn Pon 2 [1X3: autdpotn TpocupnAnpmon yio £yyeyPOUUEVOVS TOAITES
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Hopaptnua A: «Koowaeg Tov backend tov ITX Smart Waste
Management System»

Backend\app\main.py

Smart Waste Management System — Afpog MaAegBiliou

FastAPI Application Entry Point

ApX1TEKTOV1KA:

FastAPI + SQLAlchemy async
PostgreSQL / TimescaleDB (port 5433)
Redis (port 6379)

JWT Authentication

from contextlib import asynccontextmanager

from fastapi import FastAPI
from fastapi.middleware.cors import CORSMiddleware

from app.core.config import settings
from app.core.database import check database health, create tables
from app.api.routes import (

auth,

bins,

citizen_portal,

fillness,

optimization,

reports,

sensors,

smart_dispatch,

vehicles,

zones,

@asynccontextmanager
async def lifespan(app: FastAPI):
"""Startup / shutdown hooks."""
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print(f" ¢’ Environment : {settings.ENVIRONMENT}")
print(f" Database : {settings.DATABASE_URL}")
print(f"%p Debug mode : {settings.DEBUG}")

await create_tables()
await check_database_health()

yield # <« edappoyn tTpEXeL dw

print("§) Shutting down...")

def create_app() -> FastAPI:
"""Anpioupyila kal puBpion tou FastAPI instance.™"™""
app = FastAPI(
title="Smart Waste Management API",
description="Zv0otnua Aitaxeipiong Amoppilppdtwv — AApog MoAegBiliou”,
version="1.0.0",
docs_url="/docs",
redoc_url="/redoc",
lifespan=lifespan,

)

# --- CORS ---

app.add_middleware(
CORSMiddleware,
allow origins=settings.ALLOWED_ORIGINS,
allow_credentials=True,
allow_methods=["*"],
allow headers=["*"],

)

# --- Routers ---

_register_routers(app)

return app

def register routers(app: FastAPI) -> None:
"""Katoaywpnon OAwv Ttwv API routers.
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prefix = "/api/v1"

tags_map = {
auth: "Auth",
bins: "Bins",
citizen_portal: "Citizen",
fillness: "Fillness",
optimization: "Optimization",
reports: "Reports”,
sensors: "Sensors",
smart_dispatch: "Dispatch",
vehicles: "Vehicles",
zones: "Zones",

¥

for module, tag in tags_map.items():
app.include_router(module.router, prefix=prefix, tags=[tag])

app = create_app()

backend\app\api\ init _.py

API endpoints for Smart Waste Management System

# This file makes the api directory a Python package
# AUTO TO OpXElO KOTOOKEUALsel Tov ¢dkeAo api wg Python package (Makéto)
# mou meplexel apxela kwdika mou avrkouv otnv i16i1a opdda api

backend\app\api\iot_endpoints.py

app/api/iot_endpoints.py

IoT endpoints yia AAYn Sedopévwv amnd aiodntrpeg (ESP32 / Wokwi simulator).

Atadopd amd sensors.py:

- sensors.py - OmAf amootoAn pEtpnong (xpnoiponoilseitat amd IoT
simulator)

- iot_endpoints.py » mAovoio IoT API pe bulk, health check, device
status
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Endpoints:
POST /iot/sensor-data > AMOOTOAN MpETPNONG amd aiodntTripa
POST /iot/sensor-data/bulk - Madlkn OmOOTOAR HETPriOEWV
GET /iot/bins/{bin_id}/status -» Koatdotaon IoT OUOKEUNG
GET /iot/health » Health check IoT cuotripatog

import logging
from datetime import datetime, timedelta
from typing import Optional

from fastapi import APIRouter, Depends, HTTPException
from pydantic import BaseModel, Field

from sqlalchemy import text

from sqlalchemy.ext.asyncio import AsyncSession

from app.core.database import get_db

logger
router

logging.getlLogger(__name__)
APIRouter(prefix="/iot", tags=["IoT"])

# KatwpAia device status (Aemtd amd teAeutaia pétpnon)
DEVICE_OFFLINE_MINUTES = 60
DEVICE_WARNING_MINUTES = 30

class SensorDataPayload(BaseModel):
"""Payload pétpnong amd IoT ouokeuri (ESP32 / Wokwi).

bin_id: str

fill level: float = Field(ge=0, le=100)
battery level: Optional[float] = Field(None, ge=0, le=100)
distance_cm: Optional[float] = Field(None, ge=0)
temperature: Optional[float] = None

humidity: Optional[float] = Field(None, ge=0, le=100)
signal_strength: Optional[float] = None

latitude: Optional[float] = None

longitude: Optional[float] = None

device_type: Optional[str] = "wokwi"

firmware_version: Optional[str] = None

timestamp: Optional[datetime] = None
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class SensorDataResponse(BaseModel):
"""Response QmOCTOAAG HETPNONG.

status: str
message: str
bin_id: str

timestamp: datetime
alert_created: Optional[str] = None

def _device_status(minutes_since_last: int) -> str:
"""Katnyopilomoinon katdotaong IoT cuokeung Pdoel xpoévou."""
if minutes_since_last > DEVICE_OFFLINE_MINUTES:
return "offline"
if minutes_since_last > DEVICE_WARNING_MINUTES:
return "warning"
return "online"

async def _store_reading(

db: AsyncSession,
payload: SensorDataPayload,
) -> str:

Anobrikeuon pEtpnong oto TimescaleDB kal svnuépwon GPS av 686nkav
OUVTETOYUEVEG.

Returns:
alert_type av 6npioupyribnke ei1domoinon, aAAiwg None.

# EAeyxog umop&ng kadou

result = await db.execute(
text("SELECT bin_id FROM bins WHERE bin_id = :bin_id"),
{"bin_id": payload.bin_id},

)

if not result.fetchone():
raise HTTPException(404, f"Kd&dog {payload.bin_id} 6ev PBpébnke.")

# AmoOrikeuon oto TimescaleDB
await db.execute(
text ("""
INSERT INTO sensor_data
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(time, bin_id, fill level, battery_level, temperature)
VALUES

(:time, :bin_id, :fill, :battery, :temp)

")
{
"time": payload.timestamp or datetime.now(),
"bin_id": payload.bin_id,
"fill": payload.fill level,
"battery": payload.battery_level,
"temp": payload.temperature,
¥

# Evnuépwon GPS av 660nKav GUVTETAYUEVEG
if payload.latitude and payload.longitude:
await db.execute(
text ("UPDATE bins SET latitude = :lat, longitude = :lon WHERE
bin_id = :bin_id"),
{"lat": payload.latitude, "lon": payload.longitude, "bin_id":
payload.bin_id},
)

# Ev16omoinon av fill level > 80%
alert_type = None
if payload.fill level >= 90:

alert_type = "critical”
elif payload.fill_level >= 80:
alert_type = "warning"

if alert_type:
# EAgyxog av umdpxel nén €vepyr €16omoinon
existing = await db.execute(
text("""
SELECT id FROM alerts
WHERE bin_id = :bin_id
AND alert_type = :alert_type
AND is_acknowledged = FALSE
LIMIT 1
")
{"bin_id": payload.bin_id, "alert_type": f"bin_{alert_type}"},
)
if not existing.fetchone():
await db.execute(
text("""
INSERT INTO alerts (bin_id, alert type, severity,
message, is_acknowledged)
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VALUES (:bin_id, :alert_type, :severity, :message,

FALSE)
{
"bin_id": payload.bin_id,
"alert_type": f"bin_{alert_type}",
"severity": alert_type,
"message": (
f"Kadog {payload.bin_id}: mAnpdétnta "
f"{payload.fill level:.1f}% — amaiteitatl
armokou16n. "
)s
T

await db.commit()
return alert_type

@router.post("/sensor-data"”, response_model=SensorDataResponse)
async def receive_sensor_data(
payload: SensorDataPayload,
db: AsyncSession = Depends(get_db),
) -> SensorDataResponse:
AU pé€tpnong amd IoT aioBntripa (ESP32 / Wokwi).
AmoBnkevel oto TimescaleDB katl dnpioupyei €idomoinon av xpeltdletat.

logger.info(f"IoT reading: {payload.bin_id} @ {payload.fill level}%")
alert = await _store_reading(db, payload)

return SensorDataResponse(
status="success",
message="Mgtpnon amobnkevTnKe €MiLTUXWG.",
bin_id=payload.bin_id,
timestamp=payload.timestamp or datetime.now(),
alert_created=alert,
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@router.post("/sensor-data/bulk™)
async def receive bulk_sensor_data(
payloads: list[SensorDataPayload],
db: AsyncSession = Depends(get_db),
) -> dict:
Mad1Kr] amooTOAr] PETPiOEWV amd TMOAAOUG a1oOnTrpeg.
KaBe petpnon enefepydletal aveEdptnta.

logger.info(f"Bulk IoT: {len(payloads)} readings")

results = []
for payload in payloads:
try:
alert = await _store reading(db, payload)
results.append({
"bin_id": payload.bin_id,
"status": "success",
"alert": alert,
})
except Exception as exc:
logger.error(f"Bulk error {payload.bin_id}
results.append({
"bin_id": payload.bin_id,
"status": "error",
"message": str(exc),

})

success = sum(l for r in results if r["status"] ==
return {

"status": "success",

"total": len(results),

"succeeded": success,

“failed": len(results) - success,

"results": results,
¥

@router.get("/bins/{bin_id}/status™)
async def get_bin_iot_status(

bin_id: str,

db: AsyncSession = Depends(get_db),
) -> dict:

Kotdotaon IoT OUOKEUNG Y10 OUYKEKPTUEVO KAdO.

: {exc}")

"success")

Epdavider online/warning/offline Bdoel xpdévou teAgutaiag pETPNONG.
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# TeAevtala pPETPNON
result = await db.execute(
text("""
SELECT time, fill_level, battery_level,
signal strength, temperature
FROM sensor _data
WHERE bin_id = :bin_id
ORDER BY time DESC
LIMIT 1
{"bin_id": bin_id},
)

row = result.mappings().first()

if not row:

return {
"bin_id": bin_id,
"device status": "no_data",
"message": "Aev undpyouv 6egdopeva aicbntrpa.”,
"last_seen": None,
}

# Xpovog amd teAsutaia PETPNON
minutes_ago = int((datetime.now() -
row["time"].replace(tzinfo=None)).total_seconds() / 60)

return {
"bin_id": bin_id,
"device_status": _device_status(minutes_ago),
"last_reading": {
"timestamp": str(row["time"]),
"fill level": float(row["fill level"] or 9),
"battery_level":  float(row["battery level"] or @) if

row[ "battery level"] else None,

"signal_ strength": float(row["signal_strength"] or 0) if
row[ "signal strength"] else None,

"temperature”: float(row["temperature"] or @) if
row[ "temperature"] else None,

}s

"minutes_since_last_reading": minutes_ago,

@router.get("/health")
async def iot health check(db: AsyncSession = Depends(get _db)) -> dict:

Health check tou IoT ocuotrfuatog.
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EAEYXEL HETPNOELG TEAEUTALAG WPAG KAl KAAUYN KASwv.
# Metprioelg teAsutaiag wpag
readings_result = await db.execute(text(
SELECT COUNT(*) AS total FROM sensor_data
WHERE time >= NOW() - INTERVAL '1 hour'
IlIlIl))

readings_count = int(readings_result.scalar() or 0)

# ZUvoAo evepywv KAdwv
bins result = await db.execute(

text("SELECT COUNT(*) FROM bins WHERE status = 'active'")

)

active_bins = int(bins_result.scalar() or 0)

# Kddol pe mpoopata Sedougva

covered_result = await db.execute(text(
SELECT COUNT(DISTINCT bin_id) FROM sensor_data
WHERE time >= NOW() - INTERVAL '1 hour'

"))

covered_bins = int(covered_result.scalar() or 0)

coverage pct = round((covered bins / active bins) * 100, 1) if

active_bins > 0 else 0.0

return {
"status": "healthy",
"timestamp": datetime.now().isoformat(),
"metrics": {

"active_bins": active bins,
"bins_with_recent_data": covered bins,
"recent_readings_count": readings_count,

"data_coverage_percentage": coverage_pct,
¥
}

Backend\api\routes\auth.py

app/api/routes/auth.py

MX1 — Niotomoinon Xpnotn

Endpoints:
GET /auth/captcha
POST /auth/login
POST /auth/password-reset-request
GET /auth/password-reset-validate

Anpioupyia captcha
Suvbeon + IWT

EnaAri@eguon token
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POST /auth/password-reset-confirm
GET /auth/users

POST /auth/users

DEL /auth/users/{id}

0p1OuUOG VEOU Kwd1KOU
Alota xpnotwv (admin)
Anptoupyila xprotn

Anevepyomnoinon xprnotn

R 2

import random

import secrets

import smtplib

import uuid

from datetime import datetime, timedelta

from email.mime.multipart import MIMEMultipart
from email.mime.text import MIMEText

from fastapi import APIRouter, Depends, HTTPException
from pydantic import BaseModel

from sqlalchemy import text

from sqlalchemy.ext.asyncio import AsyncSession

from app.core.config import settings

from app.core.database import get_db

from app.core.security import create_access_token, get_password_hash,
verify password

router = APIRouter()

# In-memory captcha store {captcha_id: correct_answer}
# Xe production: xpnoipomoinoe Redis
_captcha_store: dict[str, int] = {}

class LoginRequest(BaseModel):
username: str
password: str
captcha_id: str
captcha_answer: int
remember_me: bool = False

class CreateUserRequest(BaseModel):
username: str
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email: str

password: str

first name: str
last_name: str

role: str = "operator"

class PasswordResetRequest(BaseModel):
username: str

class PasswordResetConfirm(BaseModel):
token: str
new_password: str
confirm_password: str

async def _send_email(to: str, subject: str, html_body: str) -> bool:
AnootoAr] email péow SMTP.
Emiotpedet False av dev €xel pubuiotel SMTP.
if not settings.SMTP_USER or not settings.SMTP_PASS:
return False

msg = MIMEMultipart("alternative")

msg["Subject"] = subject

msg["From" ] f"{settings.SYSTEM NAME} <{settings.SMTP_USER}>"
msg["To"] to

# Wrapper HTML template
html = """
<html><body style="font-family:Arial,sans-serif;max-
width:600px;margin:@ auto;">
<div style="background:linear-gradient(135deg,#2c3e50,#3498db);
padding:20px;border-radius:10px 10px @ 0;text-
align:center;">
<hl style="color:white;margin:0;">Smart Waste Management</hl>
<p style="color:rgba(255,255,255,0.8);margin:4px @ 0;">Anfuog
MaAgB1liou</p>
</div>
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<div style="background:#f8f9fa;padding:30px;border-radius:0 @ 10px
10px;">
{html_body}
</div>
<p style="text-align:center;color:#7f8c8d;font-size:0.8rem;margin-
top:20px; ">
2026 Smart Waste Management — Afpog MaAgfiliou
</p>
</body></html>

msg.attach(MIMEText(html, "html"))

try:
with smtplib.SMTP(settings.SMTP_HOST, settings.SMTP_PORT) as
server:
server.starttls()
server.login(settings.SMTP_USER, settings.SMTP_PASS)
server.sendmail (settings.SMTP_USER, to, msg.as_string())
return True
except Exception as exc:
print(f"[Email Error] {exc}")
return False

@router.get("/auth/captcha™)
async def get_captcha() -> dict:
Anuioupyia apiBpntikou captcha.
Eniotpéder captcha_id kai epwtnon (m.x. "5 + 3 = ?").
a, b random.randint(1, 20), random.randint(1, 20)
captcha_id = str(uuid.uuid4())
_captcha_store[captcha_id] = a + b
return {"captcha_id": captcha_id, "question": f"{a} + {b} = ?"}

@router.post("/auth/login")
async def login(

req: LoginRequest,

db: AsyncSession = Depends(get_db),
) -> dict:
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NX1 — Xuvéeon xprotn.

Brjpata:
1. EmoArRBeuon captcha
2. Avadntnon xpnotn otn DB
3. EmaAnBeuon kwdikol (bcrypt)
4. Ex6oon IJWT token
# 1. Captcha
correct = _captcha_store.pop(req.captcha_id, None)
if correct is None or req.captcha_answer != correct:
raise HTTPException(400, "AdbGog amdvtnon captcha.")

# 2. Avalntnon xpnotn
result = await db.execute(
text("SELECT id, username, password_hash, role, full name,
is_active, email "
"FROM users WHERE username = :u"),
{"u": reqg.username},

)

user = result.mappings().first()

# 3. EmaAnBeuon
if not user or not verify password(req.password,
user["password_hash"]):
raise HTTPException(401, "AdBGog username i password.™)
if not user["is_active"]:
raise HTTPException(403, "O Aoyopilacpdg eival avevepyoc.")

# Evnuépwon last _login

await db.execute(
text ("UPDATE users SET last_login = NOW() WHERE id = :id"),
{"id": user["id"]},

)

await db.commit()

# 4. JWT — remember _me: 30 nuépec / normal: 8 wpeg
expire_minutes = 60 * 24 * 30 if req.remember_me else 60 * 8
token = create_access_token(
"sub": user["username"], "role": user["role"]},
expires delta=timedelta(minutes=expire_minutes),

)

return {
"access_token": token,
"token_type": "bearer",
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"username": user["username"],
"role": user["role"],
"full name": user["full name"],
"remember_me": req.remember_me,

"expires_minutes": expire_minutes,

@router.post("/auth/password-reset-request")
async def password reset request(
req: PasswordResetRequest,
db: AsyncSession = Depends(get_db),
) -> dict:
NX1 — Aitnua emavodopds KwO1KoU HEOW username.
Mo Adyoug aopaieiag emiotpedel mavra tTo 1610 prvupa.
generic_response = {
"status": "success",
"message"”: "Av to username umdpxel, Oa AdPete email pe obnyieg.",

result = await db.execute(
text("SELECT id, username, email, full name, is_active
"FROM users WHERE username = :u"),
{"u": req.username},

)

user = result.mappings().first()

if not user or not user["is active"]:
return generic_response

# Anuioupyia token
token = secrets.token_urlsafe(32)
expires_at = datetime.utcnow() + timedelta(hours=2)

# AkUpwon moAlwv tokens
await db.execute(
text ("UPDATE password_reset_tokens SET used = TRUE "
"WHERE username = :u AND used = FALSE"),
{"u": reqg.username},

# AmoOrikeuon véou token
await db.execute(
text("INSERT INTO password_reset tokens (username, email, token,
expires_at) "
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"VALUES (:username, :email, :token, :expires at)"),
{"username": user["username"], "email": user["email"],
"token": token, "expires_at": expires_at},
)

await db.commit()

# AmootoAn email
reset_url = f"{settings.FRONTEND_URL}/reset-password?token={token}"
email body = """
<h2 style="color:#2c3e50;">Enavapopd Kwdikou MNpodoPacng</h2>
<p>re1a oag <strong>{user['full_name']}</strong>,</p>
<p>Ndpope attnua emavapopds Kwd1KoU yla TOV AOyaploopod
<strong>{user[ 'username’]}</strong>.</p>
<div style="text-align:center;margin:30px 0;">
<a href="{reset_url}"
style="background:#3498db;color:white;padding:12px 30px;
border-radius:8px;text-decoration:none;font-
weight:bold;">
Op1opdg Néeou Kwdikou
</a>
</div>
<p style="color:#7f8c8d;font-size:0.85rem;">
0 ouvéeopog 1oxUel yla <strong>2 wpeg</strong>.
</p>
email_sent = await _send_email(
user["email"],
f"[{settings.SYSTEM NAME}] Emavadopd Kwdikou",
email body,

return {**generic_response, "email sent": email_sent}

@router.get("/auth/password-reset-validate/{token}")
async def validate_reset_token(
token: str,
db: AsyncSession = Depends(get_db),
) -> dict:
"""EmoAnBeuon 6t1 to reset token eivail €ykupo Kkatl pn-Anypévo.
result = await db.execute(
text ("SELECT username, expires_at, used FROM password_reset_tokens

"WHERE token = :t"),
{"t": token},
)

row = result.mappings().first()
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if not row:

return {"valid": False, "reason": "Mn €ykupoc ocuvéeopocg."}
if row["used"]:

return {"valid": False, "reason": "O ouvbeopog €xel rnén

xpnoiporoinBeti. "}
if datetime.utcnow() > row["expires_at"].replace(tzinfo=None):
return {"valid": False, "reason": "O ouvbeopog €xel ANgeil."}

return {"valid": True, "username": row["username"]}

@router.post("/auth/password-reset-confirm")
async def password_reset_confirm(

req: PasswordResetConfirm,

db: AsyncSession = Depends(get_db),

) -> dict:
"""MX1 — Oplopdg veou kwdlkoUu pe €ykupo reset token.™"™"
if req.new_password != req.confirm_password:

raise HTTPException(400, "O1 kwdikoi &gv taipidlouv.")
if len(req.new_password) < 6:
raise HTTPException(400, "0 kwbd1KOG TMPEMEL va €XE€1 TOUAAX1OTOV 6

XOpoKTAPEG. ")

result = await db.execute(
text("SELECT username, email, expires_at, used FROM
password reset tokens "
"WHERE token = :t"),
{"t": req.token},
)

row = result.mappings().first()

if not row:

raise HTTPException(400, "Mn €ykupog ouvéeopog.")
if row["used"]:

raise HTTPException(400, "O ouvbeopog €xel ndn xpnoipomoinBei.")
if datetime.utcnow() > row["expires_at"].replace(tzinfo=None):

raise HTTPException(400, "O ouvbeopog €xel Angeil.")

# Evnuépwon Kwdikou
await db.execute(
text ("UPDATE users SET password_hash = :h, updated_at = NOW() "
"WHERE username = :u"),
{"h": get password hash(req.new_password), "u": row["username"]},
)
# Axkvupwon token
await db.execute(
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text ("UPDATE password_reset tokens SET used = TRUE WHERE token =
t"),
{"t": req.token},
)

await db.commit()

# Email emipefaiwong
await _send_email(
row[ "email"],
f"[{settings.SYSTEM_NAME}] O kwd1kdg cag AAAage",
Frmn
<h2 style="color:#27ae60;">0 kwd1k0G dAAage emituywg!</h2>
<p>0 Kwd1KOG y1la TOV Aoyoplacud
<strong>{row[ 'username’]}</strong> AAA0Ee emiTUXWG.</p>
<p style="color:#e74c3c;font-size:0.85rem;">
Av bev KAvaTe autr TNV OAAAyr, EMLKOLVWVIOTE OUECWG
ME TOV Ol0xElploTH.
</p>

nmon
)

return {"status": "success", "message": "O kwd1kOG dAAage emituyxwg!"}

@router.get("/auth/users™)
async def get_users(db: AsyncSession = Depends(get_db)) -> dict:
"""Alota xpnotwv cuoTApATOG.
result = await db.execute(
text("SELECT id, username, email, full name, role, is_ active,
"created_at, last_login FROM users ORDER BY id")

)

return {"users": [dict(r) for r in result.mappings().all()]}

@router.post("/auth/users™)
async def create_user(
req: CreateUserRequest,
db: AsyncSession = Depends(get_db),
) -> dict:
"""Anuioupyla veEou xpriotn.
await db.execute(
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text ("INSERT INTO users (username, email, password hash, full name,
role, is_active) "
"VALUES (:username, :email, :password _hash, :full name, :role,

true)"),

{
"username": reqg.username,
"email": req.email,
"password_hash": get password hash(req.password),
"full name": f"{req.first_name} {req.last name}",
"role": req.role,

¥

)

await db.commit()
return {"message": "0 xpnotng {req.username} O6nuioupynbnke emituxwg."}

@router.delete("/auth/users/{user_id}")
async def deactivate_user(
user_id: int,
db: AsyncSession = Depends(get_db),
) -> dict:
"""Soft-delete xpriotn (is_active = false)."""
await db.execute(
text ("UPDATE users SET is_active = false WHERE id = :id"),
"id": user_id},

)
await db.commit()
return {"message": "O xpriotng amevepyomnoilibnke."}

backend\app\api\routes\bins.py

app/api/routes/bins.py

Avtaxeipion €€unvwv KAdwv amopplLpHATWY.

Endpoints:
GET /bins > Alota kddwv pe TpEXouoa KaTdAoTAON
GET /bins/{bin_id} > NEMTOUEPETLEG OUYKEKPLHEVOU KAdou

POST /bins/{bin_id}/collect » Kataypoadri amokop1éng

import logging
from typing import Optional

from fastapi import APIRouter, Depends, HTTPException
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from sqlalchemy import text
from sqlalchemy.ext.asyncio import AsyncSession

from app.core.database import get_db

logger = logging.getlLogger(__name__)

router = APIRouter()

B o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e mmmm e mmmmmmm e —m——
# Helpers

B o oo oo oo o o o e e e e e e oo

def _build_zone_filter(zone_code: Optional[str]) -> tuple[str, dict]:
"""Anuioupyia SQL WHERE clause yia ¢iAtpo Cwvng.
if zone_code and zone_code != "ALL":
return "AND zone_code = :zone_code", {"zone_ code": zone_code}
return "", {}

@router.get("/bins")
async def get bins(

zone_code: Optional[str] = None,

fill status: Optional[str] = None,

db: AsyncSession = Depends(get _db),
) -> dict:

Alota OAwv Twv KASWV PE TPEXOUOO KOTAoTOon omd tTo view
bin_status_summary.

Query params:
zone_code:  OiAtpo Cwvng (GAZ/AMM/APE/TYL/KRO/ROD)
fill status: O{Atpo katdotaong (critical/warning/normal)

where_clauses = ["1=1"]

params: dict = {}

if zone_code and zone_code != "ALL":
where_clauses.append("zone_code = :zone_code")
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params["zone code"] =

OTOKOUIONG OTMOPPLATOV GE pio TOAN»

zone_code

if fill status:
where_clauses.append("fill_status =
params["fill_ status"] = fill status

:fill status")

Mopia Aoxavaln, « Avamtoén epapproyng EEumvng dlayeiptong

where = " AND ".join(where_clauses)
result = await db.execute(
text(f"""
SELECT
bin_id, bin_code, location_name, address,
bin_type, status, capacity_liters,
latitude, longitude,
zone_name, zone_code,
current_fill level, current_battery level,
current_temperature, last_reading_time,
fill status, active_alerts_count
FROM bin_status_summary
WHERE {where}
ORDER BY current_fill level DESC
params,
)
bins = []
for row in result.mappings().all():
bins.append({
"bin_id": row[ "bin_id"],
"bin_code": row[ "bin_code"],
"location_name": row[ "location_name"],
"address": row[ "address"],
"bin_type": row[ "bin_type"],
"status": row[ "status"],
"capacity_liters": row[ "capacity_liters"],
"latitude": float(row["latitude"] or 0),
"longitude": float(row["longitude”] or 0),
"zone_name": row[ "zone_name"],
"zone_code": row[ "zone_code"],

"current_fill level":

"current_battery_level":

0),

"current_temperature":
0),

"last _reading time":
row["last_reading_time"] else None,

"fill status":
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"active alerts_count": int(row["active_alerts count"] or 9),
1}
return {
"status": "success",
"total": 1len(bins),
"bins": bins,

@router.get("/bins/{bin_id}")
async def get bin(
bin_id: str,
db: AsyncSession = Depends(get_db),
) -> dict:
"""AEMTOUEPETLEG OUYKEKPLUEVOU KAOOU HE 1OTOPLKO HETPHOEWV.
# Boaolkd otoixeia
result = await db.execute(
text("""
SELECT *
FROM bin_status_summary
WHERE bin_id = :bin_id
")
{"bin_id": bin_id},

)
bin_data = result.mappings().first()

if not bin_data:
raise HTTPException(404, f"Kdadog {bin_id} 6ev PBp€bnke.")

# TeAevtaleg 24 peTprioelg
history result = await db.execute(
text("""
SELECT time, fill level, battery_level, temperature
FROM sensor_data
WHERE bin_id = :bin_id
ORDER BY time DESC
LIMIT 24
")
{"bin_id": bin_id},
)
history = [dict(r) for r in history result.mappings().all()]

return {
"status": "success",
"bin": dict(bin_data),
"history": history,
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@router.post("/bins/{bin_id}/collect")
async def collect bin(

bin_id: str,

db: AsyncSession = Depends(get_db),
) -> dict:

Koataypadrp amokoulidng kadou — reset fill level oto 0%.

Elodyel veéa pg€tpnon oto sensor_data pe fill level=0
wote va svnuepwbel to bin_status_summary view.
# EAeyxog umap&ng kddou
result = await db.execute(
text ("SELECT bin_id, location_name FROM bins WHERE bin_id =
:bin_id"),
{"bin_id": bin_id},
)

bin_row = result.mappings().first()

if not bin_row:
raise HTTPException(404, f"Kdadog {bin_id} bev Bpébnke.")

# Elooywyr METPNONG OMOKOMLOAG
await db.execute(
text("""
INSERT INTO sensor_data (time, bin_id, fill level,
battery level)
VALUES (NOW(), :bin_id, @.0, (
SELECT COALESCE(battery level, 100)
FROM sensor_data
WHERE bin_id = :bin_id
ORDER BY time DESC
LIMIT 1
))
"),
{"bin_id": bin_id},
)

await db.commit()

logger.info(f"Bin {bin_id} collected — fill reset to 0%")

return {
"status": "success",
"bin_id": bin_id,
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"location": bin_row["location name"],
"message": f"Kadog {bin_id} amokopiotnke emituxwg.",
"new_fill": 9,

}

backend\app\api\routes\citizen_portal.py

app/api/routes/citizen_portal.py

NX3 — MUAn Avadopwv MoAltwv

Endpoints:
GET /citizen/bins
POST /citizen/reports
(multipart)

v

Kado1 yia tov xdptn moAiltwv
YrioBoAny avadopdg

v

GET /citizen/reports/{tracking_code} - MapakoAoubnon avadopdg
GET /citizen/reports > Alota avadopwv (admin)
PUT /citizen/reports/{id} > Evnuépwon katdotoong (admin)

import base64

import logging

import secrets

import smtplib

from email.mime.multipart import MIMEMultipart
from email.mime.text import MIMEText

from typing import Optional

from fastapi import APIRouter, Depends, File, Form, HTTPException,
UploadFile

from sqlalchemy import text

from sqlalchemy.ext.asyncio import AsyncSession

from app.core.config import settings
from app.core.database import get_db

logging.getlLogger(__name_ )
APIRouter()

logger
router

# Eykupol tumol avadopdg
REPORT_TYPES = {"overflow", "missed", "damage", "new_bin", "other"}

# ET1KETEG TUMwWV avadopdg
TYPE_LABELS: dict[str, str] = {

"overflow": "YnepxeiAion Kddou",
"missed": "Xapévn Amokopiéni",
"damage": "Znuia Kadou",
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"new_bin": "Aitnua Neou Kadou",
"other": "AANO",

# ETlk€teg kataotdoswv avadopdg
STATUS LABELS: dict[str, str] = {

"open": "Avoilxtn",
"in_progress": "Xe EEEALEN",
"resolved": "EmiAUOnke",
"closed": "KAgioti",

# Max peyebog dwtoypadiag (bytes)
MAX_PHOTO_SIZE = 5 * 1024 * 1024 # 5 MB

async def _generate_tracking_code(db: AsyncSession) -> str:

Napaywyr povadikoU tracking code popdrig CRI-XXXX (aU&wv aplOpog).

result = await db.execute(text(
SELECT COALESCE(
MAX(CAST(SPLIT_PART(tracking code, '-', 2) AS INTEGER)),
(%]
) + 1 AS next_num
FROM citizen_reports
WHERE tracking_code LIKE 'CR1-%'
"))
row = result.mappings().first()
next_num = int(row["next_num"] or 1)
return f"CR1-{next_num:04d}"

async def _send_confirmation_email(
to_email: str,
citizen_name: str,
tracking code: str,
report_type: str,
description: str,

) -> bool:
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AnootoAn email emiBefaiwong otov moAitn META TNV UTOPOAN
avadopdg. """
if not settings.SMTP_USER or not settings.SMTP_PASS:
logger.info(f"[DEV] Email for {to_email} — tracking:
{tracking_code}")
return False

type_label = TYPE_LABELS.get(report_type, report_type)

msg = MIMEMultipart("alternative")

msg["Subject"] = f"[{settings.SYSTEM_NAME}] Avadopd {tracking code} —
Aqgn”

msg["From"]

msg["To"]

f"{settings.SYSTEM_NAME} <{settings.SMTP_USER}>"
to_email

html = f"""
<html><body style="font-family:Arial,sans-serif;max-
width:600px;margin:@ auto;">
<div style="background:linear-gradient(135deg,#2c3e50,#3498db);
padding:20px;border-radius:10px 10px @ 0;text-
align:center;">
<hl style="color:white;margin:0;">Smart Waste Management</hl>
<p style="color:rgba(255,255,255,0.8);margin:4px @ 0;">Anuog
MaAgp1liou</p>
</div>
<div style="background:#f8f9fa;padding:30px;border-radius:0 0 10px
10px;">
<h2 style="color:#2c3e50;">H avadopd cag €Anddn!</h2>
<p>Ayannté/r <strong>{citizen_name}</strong>,</p>

<div style="background:white;border-radius:8px;padding:20px;
border-left:4px solid #3498db;margin:20px 0;">
<table style="width:100%;border-collapse:collapse;">
<tr>
<td style="padding:6px 0;color:#7f8c8d;font-
weight:bold;width:140px;" >Kwd1kog:</td>
<td style="padding:6px @;font-size:1.2rem;font-
weight:bold;color:#3498db;">
{tracking_code}
</td>
</tr>
<tr>
<td style="padding:6px ©;color:#7f8c8d;font-
weight:bold;">Tunog:</td>
<td style="padding:6px 0;">{type label}</td>
</tr>
<tr>
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<td style="padding:6px 0;color:#7f8c8d;font-
weight:bold;">Nepiypadn:</td>
<td style="padding:6px 0;">{description[:200]}</td>
</tr>
</table>
</div>

<p style="color:#7f8c8d;font-size:0.85rem;">
Xpnoiponoinote tov Kwdikd <strong>{tracking_code}</strong>
yla va mopokoAouBeite tnv katdotacn tng avoadopdg oag.<br>
AvauEVETE amavtnon €vtog 2-3 €pYACUWV NUEPWV.
</p>
</div>
</body></html>

msg.attach(MIMEText (html, "html"))

try:
with smtplib.SMTP(settings.SMTP_HOST, settings.SMTP_PORT) as
server:
server.starttls()
server.login(settings.SMTP_USER, settings.SMTP_PASS)
server.sendmail (settings.SMTP_USER, to_email, msg.as_string())
return True
except Exception as exc:
logger.error(f"Email error: {exc}")
return False

@router.get("/citizen/bins™)
async def get_bins_for_citizens(db: AsyncSession = Depends(get_db)) ->
dict:
Kado1 yia epddvion otov Leaflet xdptn tou citizen portal.
Agv amoaitel authentication.
result = await db.execute(text("""
SELECT
bin_id, location_name, address,
latitude, longitude, bin_type,
current_fill level, fill status,
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zone_name, zone_code
FROM bin_status_summary
ORDER BY bin_id

"))
bins = []
for row in result.mappings().all():
bins.append({
"bin_id": row["bin_id"],
"location_name": row["location_name"],
"address": row[ "address"],
"latitude": float(row["latitude"] or @),
"longitude": float(row["longitude"] or @),
"bin_type": row[ "bin_type"],
"current_fill level": float(row["current_fill level"] or 0),
"fill status": row["fill status"],
"zone_name": row[ "zone_name"],
"zone_code": row[ "zone_code"],
}
return {"status": "success", "total": len(bins), "bins": bins}

@router.post("/citizen/reports")
async def submit_citizen_report(

report_type: str = Form(...),
title: str = Form(...),
description: str = Form(...),
latitude: float = Form(...),
longitude: float = Form(...),
citizen_name: str = Form(...),
citizen_email: Optional[str] = Form(None),
bin_id: Optional[str] = Form(None),
address_hint: Optional[str] = Form(None),
is_pin_location: bool = Form(False),
priority: str = Form("medium"),
photo: Optional[UploadFile] = File(None),
db: AsyncSession = Depends(get_db),
) -> dict:

NX3 — YmoBoAn avadopdg moAitn.

Brjpa 7: AfYn kat amobrikeuon avodopag
Brjua 8: Mapaywyn tracking code (CR1-XXXX)
BAipa 9: Email emipefaiwong (av 666nke email)

# Validation
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if report_type not in REPORT_TYPES:
raise HTTPException(400, f"Mn €ykupog TUMOG avapopdg:
{report_type}")

# BrAua 8: Tracking code
tracking_code = await _generate_tracking code(db)

# Quwtoypadia (baseb64) — Brua 6 MNX3
image_data = None
if photo and photo.filename:
contents = await photo.read()
if len(contents) > MAX_PHOTO_SIZE:
raise HTTPException(400, "H ¢wtoypadia dev mpémel va unepPaivel

Ta 5MB.")
ext = photo.filename.rsplit(".", 1)[-1].lower()
b64 = base64.b64encode(contents).decode("utf-8")

image_data = f"data:image/{ext};base64,{b64}"
# AmoOrikeuaon
result = await db.execute(
text("""
INSERT INTO citizen_reports (
report_type, title, description,
latitude, longitude,
citizen_name, citizen_email,
bin_id, address_hint, is pin_location,
tracking code, status, priority,
image_url, created_at
) VALUES (
:report_type, :title, :description,
:latitude, :longitude,
:citizen_name, :citizen_email,
:bin_id, :address_hint, :is_pin_location,
:tracking code, ‘open', :priority,
:image_url, NOW()

)
RETURNING id, created_at

")

{
"report_type": report_type,
"title": title,
"description”: description,
"latitude": latitude,
"longitude": longitude,
"citizen_name": citizen_name,
"citizen_email": citizen_email,
"bin_id": bin_id,
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"address_hint": address_hint,
"is_pin_location": is_pin_location,
"tracking_code": tracking_code,
"priority": priority,
"image_url": image_data,

}s
)

row = result.mappings().first()
await db.commit()

# Brpa 9: Email
email sent = False
if citizen_email:
email_sent = await _send_confirmation_email(
citizen_email, citizen_name,
tracking_code, report_type, description,

)
return {
"status": "success",
"tracking_code": tracking_code,
"report_id": row["id"],
"created_at": str(row["created_at"]),
"email_sent": email_sent,
"message": f"Avoadpopd umoPARbnke emituxwg! Kwdikog:
{tracking_code}",

}

@router.get("/citizen/reports/{tracking code}")
async def get_report_by tracking(
tracking code: str,
db: AsyncSession = Depends(get_db),
) -> dict:
"""MopakoAoubnon katdotoaong avapopdg pe tracking code (MNX3).
result = await db.execute(
text("""
SELECT
id, report_type, title, description,
latitude, longitude, status, priority,
citizen_name, bin_id, address_hint,
is_pin_location, tracking_code,
created_at, resolved at, image url
FROM citizen_reports
WHERE tracking code = :tc

IlIlIl))
{"tc": tracking_code},
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)

row = result.mappings().first()

if not row:

raise HTTPException(404, "Aev Ppébnke avadopd pe autdv TOV
Kwd1Ko. ")

return {

"status": "success",

"report”: {
"id": row["id"],
"tracking code": row[ "tracking_code"],
"report_type": row[ "report_type"],
"type_label": TYPE_LABELS.get(row["report_type"],

row[ "report_type"]),

"title": row["title"],
"description”: row[ "description"],
"latitude": row[ "latitude"],
"longitude": row[ "longitude"],
"status": row[ "status"],

"status_label":

row["status"]),
"priority":

"citizen_name":

"bin_id":

"address_hint":

STATUS_LABELS.get(row["status"],

row[ "priority"],
row["citizen_name"],
row["bin_id"],

row[ "address_hint"],

"is pin_location": row["is_pin_location"],
"created_at": str(row["created at"]),
"resolved at": str(row["resolved at"]) if
row[ "resolved_at"] else None,
"has_photo": row[ "image_url"] is not None,

}s

@router.get("/citizen/reports")
async def get_all reports(

status: Optional[str] = None,

report_type: Optional[str] = None,

db: AsyncSession = Depends(get_db),
) -> dict:

Atlota avadopwv yia to Kevrpiké dashboard (admin)."""
where_clauses = ["1=1"]
params: dict = {}

if status and status != "ALL":
where_clauses.append("status = :status")
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params["status"] = status

if report_type and report type != "ALL":
where_clauses.append("report_type = :report_type")
params["report_type"] = report_type

where = " AND ".join(where_clauses)

result = await db.execute(
text(f"""

SELECT
id, report_type, title, description,
latitude, longitude, status, priority,
citizen_name, citizen_email, bin_id,
tracking code, is_pin_location,
created_at, resolved_at

FROM citizen_reports

WHERE {where}

ORDER BY
CASE priority

WHEN 'critical' THEN 1

WHEN 'high' THEN 2
WHEN ‘medium’ THEN 3
ELSE 4
END,
created_at DESC
LIMIT 100
"),
params,

reports = [dict(r) for r in result.mappings().all()]
return {"status": "success", "total": len(reports), "reports": reports}

@router.put("/citizen/reports/{report_id}")
async def update_report_status(
report_id: int,

data: dict,
db: AsyncSession = Depends(get_db),
) -> dict:

Evnuépwon katdotaong avadpopdg amd tov Siaxeipioth.”""
allowed fields = {"status", "priority"}
updates = {k: v for k, v in data.items() if k in allowed_fields}

if not updates:
raise HTTPException(400, "Aev 660nkav €ykupa otolxeia.")
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set_parts = [f"{k} = :{k}" for k in updates]

# Autépatn kataypadr resolved at
if data.get("status") in ("resolved", "closed"):
set_parts.append("resolved at = NOW()")

updates["report _id"] = report id
await db.execute(

text (f"UPDATE citizen_reports SET {', '.join(set_parts)} WHERE id =
:report_id"),

updates,
)
await db.commit()
return {
"status": "success",
"message": "H avadopd evnuepwbnke.",
"updated": {k: v for k, v in updates.items() if k != "report_id"},
}

backend\app\api\routes\fillness.py

app/api/routes/fillness.py

Asgdopgva mAnpoétntag kadwv yila ypadrjpota Kat avadopeg.

Endpoints:
GET /fillness
GET /fillness/bins
GET /fillness/stats
GET /fillness/history

Suvoyn mAnpotntag yia ypdénupa (bar chart)
Alota kddwv pe diATpa KaTACTOONG
Ztoatiotikd avd {wvn

Xpovoogipd mAnpoétntag (TimescaleDB)

import logging
from typing import Optional

from fastapi import APIRouter, Depends, HTTPException
from sqlalchemy import text

from sqlalchemy.ext.asyncio import AsyncSession

from app.core.database import get_db

logger
router

logging.getLogger(__name_ )
APIRouter()
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# KatwpAia mAnpdéTnTag
THRESHOLD_CRITICAL = 80.0
THRESHOLD_WARNING = 60.0

def fill status(level: float) -> str:
"""Katnyopilonoinon mAnpdétntog o€ critical/warning/normal.™""
if level >= THRESHOLD_ CRITICAL:
return "critical”
if level >= THRESHOLD_WARNING:
return "warning"
return "normal"

def _serialize_bin_row(row: dict) -> dict:
"""Metotpomni DB row kddou oe JSON-serializable dict.

return {
"bin_id": row["bin_id"],
"location_name": row[ "location_name"],
"address": row[ "address"],
"bin_type": row[ "bin_type"],
"latitude": float(row["latitude"] or @),
"longitude": float(row["longitude"] or 0),
"zone_name": row[ "zone_name"],
"zone_code": row[ "zone_code"],
"current_fill level": float(row["current_fill level"] or 9),
"current_battery level”: float(row["current_battery level”] or 9),
"fill status": row["fill status"],
"last_reading_time": str(row["last_reading time"]) if

row["last_reading time"] else None,

"active_alerts_count": int(row["active_alerts_count"] or 9),

}

@router.get("/fillness™)
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async def get fillness_ summary(

zone_code: Optional[str] = None,

db: AsyncSession = Depends(get _db),
) -> dict:

Zuvoyn mAnpotntag yia bar chart oto dashboard.

Emiotpepet Alota kadwv pe fill level ta&ivounuevn ¢6ivouoa,
KATAAANAN yla ameuBeiag xprion o€ ypadnua.

Query params:
zone_code: OiAtpo Cuwvng (GAZ/AMM/APE/TYL/KRO/ROD f ALL)

where_clauses = ["1=1"]

params: dict = {}

if zone_code and zone_code != "ALL":
where_clauses.append("zone_code = :zone_code")

params["zone_code"] = zone_code

where = " AND ".join(where_clauses)

result = await db.execute(
text(f"""

SELECT
bin_id, location_name, address,
bin_type, latitude, longitude,
zone_name, zone_code,
current_fill level, current_battery level,
fill status, last_reading time,
active alerts _count

FROM bin_status_summary

WHERE {where}

ORDER BY current_fill_ level DESC

params,

bins = [ _serialize bin_row(dict(r)) for r in result.mappings().all()]

# YMOAOY10pOG OUVOALKWY OTOAT1OT LKWV
total = len(bins)

critical = sum(1 for b in bins if b["fill status"] == "critical")
warning = sum(l for b in bins if b["fill_status"] == "warning")
normal = sum(1l for b in bins if b["fill_status"] == "normal")
avg_fill = (

round(sum(b["current_fill level"] for b in bins) / total, 1)
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if total > 0 else 0.0

)
return {
"status": "success",
"stats": {
"total": total,
"critical": critical,
"warning": warning,
"normal”: normal,
"avg _fill": avg fill,
s
"bins": bins,
}

@router.get("/fillness/bins™)
async def get_bins_by_status(

fill status: Optional[str] = None,

zone_code: Optional[str] = None,

min_fill: float = 0.0,

max_fill: float = 100.0,

db: AsyncSession = Depends(get_db),
) -> dict:

O1ATpapilopevn Atlota kadwv PBAcel Katdotoong MAnpoTNTag.

Query params:
fill_status: critical / warning / normal

zone_code: O0{Atpo Cwvng
min_fill: EAdx1oTn mAnpotnta (%)
max_fill: Méyiotn mAnpdétnta (%)

if min_fill > max_fill:
raise HTTPException(400, "min_fill 6ev pmopeil va eival peyoAutepo
omd max_fill.")

where_clauses = [
"current_fill level >= :min_fill",
"current_fill_level <= :max_fill",

]

params: dict = {"min_fill": min_fill, "max_fill": max_fill}
if fill status and fill status != "ALL":

where_clauses.append("fill status = :fill status")
params["fill status"] = fill status
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if zone_code and zone_code != "ALL":
where_clauses.append("zone_code = :zone_code")
params["zone code"] = zone code

where = " AND ".join(where_clauses)
result = await db.execute(
text(f"""
SELECT
bin_id, location_name, address,
bin_type, latitude, longitude,
zone_name, zone_code,
current_fill level, current_battery_level,
fill status, last_reading time,
active_alerts_count
FROM bin_status_summary
WHERE {where}
ORDER BY current_fill_ level DESC

params,

bins = [ _serialize bin_row(dict(r)) for r in result.mappings().all()]

return {

"status": "success",

"total": len(bins),

"filters": {
"fill status": fill_status,
"zone_code": zone_code,
"min_fill": min_fill,
"max_fill": max_fill,

¥

"bins": bins,

@router.get("/fillness/stats")
async def get_fillness_stats_by zone(
db: AsyncSession = Depends(get_db),
) -> dict:
ZTAT1O0T1KA TAnpotntag ava Cwvn.
Xpnoiponoieital oto tab Zwveg tou dashboard.
result = await db.execute(text("""
SELECT
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zone_code,
zone_name,
COUNT (*)
total_bins,
COUNT(CASE WHEN fill status
critical bins,
COUNT(CASE WHEN fill status
warning_bins,
COUNT (CASE WHEN fill_status
normal bins,
ROUND(AVG(current_fill level)::numeric, 1)
avg_fill level,
MAX(current_fill level)
max_fill level,
COUNT (CASE WHEN active_alerts_count > @ THEN 1 END)
bins_with_alerts
FROM bin_status_summary
WHERE zone_code IS NOT NULL
GROUP BY zone_code, zone_name
ORDER BY zone_code

"))

"critical’ THEN 1 END)

'warning' THEN 1 END)

"normal’ THEN 1 END)

zones = []
for row in result.mappings().all():
zones.append({

"zone_code": row[ "zone_code"],
"zone_name": row[ “zone_name"],
"total_bins": int(row["total_bins"] or 0),
"critical_bins": int(row["critical_bins"] or 0),
"warning bins": int(row["warning_bins"] or 0),
"normal_bins": int(row["normal_bins"] or 0),

"avg fill level": float(row["avg fill level"] or @),
"max_fill level": float(row["max_fill level"] or @),

"bins_with_alerts": int(row["bins_with_alerts"] or 0),

})

return {
"status": "success",
"total": 1len(zones),
"zones": zones,

@router.get("/fillness/history/{bin_id}")
async def get bin fill history(

bin id: str,

hours: int = 24,
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db: AsyncSession = Depends(get_db),
) -> dict:

Xpovooe1pd mAnpdétntag kddou amd TimescaleDB.

Path params:
bin_id: Avayvwplotikd kddou
Query params:
hours: 0Opeg 1otopikou (default: 24, max: 168 = 7 nUEPEC)
if hours > 168:
raise HTTPException(400, "Méyioto 10topilko: 168 wpeg (7 nuépeg).")

# EAeyxog umap&ng kddou

exists = await db.execute(
text("SELECT 1 FROM bins WHERE bin_id = :bin_id"),
{"bin_id": bin_id},

)

if not exists.fetchone():
raise HTTPException(404, f"Kdadog {bin_id} bev Bpébnke.")

result = await db.execute(
text("""
SELECT
time,
fill level,
battery_level,
temperature
FROM sensor_data
WHERE bin_id = :bin_id
AND time >= NOW() - INTERVAL ':hours hours'
ORDER BY time ASC
).bindparams (hours=hours),
{"bin_id": bin_id},

history = []
for row in result.mappings().all():
history.append({

"time": str(row["time"]),
"fill level": float(row["fill level"] or 9),
"battery level": float(row["battery level"] or 9),
"temperature": float(row["temperature"] or Q) if
row[ "temperature"] else None,
}
return {
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"status": "success",
"bin_id": bin_id,
"hours": hours,

"readings": len(history),
"history": history,

backend\app\api\routes\optimization.py

app/api/routes/optimization.py

NMX2 — BeAtiotomoinon AladpopiG AMOKOU16AG

AAy6p10pog: Nearest Neighbor TSP Heuristic
Anootdoelg: Haversine (Great-Circle Distance)

Endpoints:
GET /optimization/route > YnoAoy1lopog BEATLOTNG 6108pOopiG
GET /optimization/routes-history - Iotopikd amoOnkeupevwv O6106popwv
GET /optimization/osm-status -» Kotdotaon OSMnx cache

import math

import logging

from datetime import date, datetime
from typing import Optional

from fastapi import APIRouter, Depends, HTTPException
from sqlalchemy import text

from sqlalchemy.ext.asyncio import AsyncSession

from app.core.database import get_db

logger = APIRouter()

router = APIRouter()

B e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e e e e mmmmm—m e
# XtoBepeg

B o o e o oo o e e e e o e e e e e e e e e e e e e e e e e e e e m e o

# Depot — apetnpia &iradpoprig (Anpapxeio MaAeBiliouv)
DEPOT = {
"name" : "Anpapxeio MaAgpiliov”,
"latitude": 35.3259723,
"longitude": 25.0655098,
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# KotwdAl autopatou fallback (EvaAAaktikr Por 1)
MIN_BINS_FOR_TSP = 3
FALLBACK_THRESHOLD = 50.0

def haversine(latl: float, lonl: float, lat2: float, lon2: float) -> float:
YroAoy1opdg agpomnoplkig amdéotoong (km) petagu 6vo onueiwv.
KatdAAnAo yia amootdoeilg <15km pe akpipfeia ~99.7%.
R = 6371
latl, lonl, lat2, lon2 = map(math.radians, [latl, lonl, lat2, lon2])
dlat, dlon = lat2 - latl, lon2 - lonl
a = math.sin(dlat / 2) ** 2 + math.cos(latl) * math.cos(lat2) *
math.sin(dlon / 2) ** 2
return R * 2 * math.asin(math.sqrt(a))

def nearest_neighbor_tsp(bins: list[dict], depot: dict) -> list[dict]:

Nearest Neighbor Heuristic yia TSP.

Brjpota:
1. Zekiwvd amd to depot
2. EmiAéyel tov Kovtivotepo adeltepo KAdO
(score = distance / fill pct, wote yepdtol kovtivol kadol va
€XOouV TpoTEPALOTNTA)
3. EmavoAapPBdavel péxpt va emiokepBei 6Aoug

MoAumAokotnta: O(N2?)

if not bins:
return []

unvisited = bins.copy()
route []
cur_lat, cur_lon = depot["latitude"], depot["longitude"]

while unvisited:
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best, best score = None, float("inf")

for b in unvisited:
dist = haversine(cur_lat, cur_lon, float(b["latitude"]),
float(b["longitude"]))
fill = float(b["current_fill level"]) / 100
score = dist / max(fill, ©.01) # amoduyn division by zero

if score < best _score:
best_score = score
best b

route.append(best)

cur_lat, cur_lon = float(best["latitude"]),
float(best["longitude"])

unvisited.remove(best)

return route

def add_distance_info(route: list[dict], depot: dict) -> tuple[list[dict],
float]:

EpmAoutiopog 6i1adpopng pe mAnpodopieg améotaong avd otdon.

Returns:
(enriched route, total distance_km)
total = 0.0
prev_lat, prev_lon = depot["latitude"], depot["longitude"]
enriched = []

for i, stop in enumerate(route):
dist = haversine(prev_lat, prev_lon, float(stop["latitude"]),
float(stop["longitude"]))
total += dist

enriched.append({
**stop,
"stop_number": i+ 1,
"distance_from_prev_km": round(dist, 2),
"cumulative distance_km": round(total, 2),

"current_fill_level”: float(stop["current_fill level"]),
"current_battery_level": float(stop["current_battery_ level"]),
"latitude": float(stop["latitude"]),

"longitude": float(stop["longitude"]),

1)
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prev_lat, prev_lon = float(stop["latitude"]),
float(stop["longitude"])

# MpooBrikn emiotpodri oto depot

return_dist = haversine(prev_lat, prev_lon, depot["latitude"],
depot["longitude"])

total += return_dist

return enriched, round(total, 2)

async def _fetch_bins(
db: AsyncSession,
zone_code: Optional[str],
threshold: float,
) -> list[dict]:
"""Ooptwon kAdwv amd DB PBdosl Cwvng kal katwdAiou mAnpdtnrag.t"™
where = "WHERE current_fill level >= :threshold"
params: dict = {"threshold": threshold}

if zone_code and zone_code != "ALL":
where += " AND zone code = :zone_code"
params["zone code"] = zone_code

result = await db.execute(
text(f"""

SELECT bin_id, location_name, address,
latitude, longitude,
current_fill level, current_battery level,
bin_type, fill status, zone_code, zone_ name

FROM bin_status_summary

{where}

ORDER BY current_fill_ level DESC

params,

)
return [dict(r) for r in result.mappings().all()]

async def _save route(
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db: AsyncSession,
route: list[dict],
zone_code: Optional[str],
vehicle_id: Optional[str],
total_km: float,
threshold: float,
) -> Optional[int]:
"""AmoBrikeuon 61adpopig oto collection routes +
collection_route bins."""
try:
# Evupeon driver_name av 606nke vehicle_id
driver_name = None
if vehicle_id:
res = await db.execute(
text("SELECT driver_name FROM vehicles WHERE vehicle_id

v,
{"v": vehicle_id},
)
row = res.mappings().first()
if row:
driver_name = row["driver_name"]

route name = (
f"Avlabpopy {zone_code or 'Tevikn'} — "
f"{datetime.now().strftime('%d/%m/%Y %H:%M"')}"

# Evloaywyr) route header
res = await db.execute(
text("""
INSERT INTO collection_routes
(route_name, description, driver_name, vehicle_id,
scheduled_date, estimated_duration, status)
VALUES
(:name, :desc, :driver, :vehicle,
:sched, :duration, 'scheduled')
RETURNING id

")
{

"name" : route_name,

"desc": f"Avutépatn BeAtiotomoinon | Zwvn: {zone_code or

IALLI} | n
f"Threshold: {threshold}% | {len(route)} kdadoi
| {total_km} km",

"driver": driver_name,
"vehicle": vehicle_id,
"sched": date.today(),
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"duration": int(total km * 3), # extipnon: 3 Aemtd/km

}s
)

route_id = res.mappings().first()["id"]

# Eloaywyr] stops
for i, stop in enumerate(route):
await db.execute(
text("""
INSERT INTO collection_route_bins
(route_id, bin_id, sequence_order,
fill level at_collection)
VALUES (:rid, :bid, :seq, :fill)
ON CONFLICT (route_id, sequence_order) DO NOTHING

")
{

"rid": route_id,

"bid": stop["bin_id"],

"seq": i+ 1,

"fill": stop["current_fill level™],
¥

await db.commit()
return route_id

except Exception as exc:
await db.rollback()
logging.getLogger(__name__).error(f"Save route error: {exc}")
return None

async def _notify_drivers(
db: AsyncSession,
vehicle_id: Optional[str],
route_id: int,
route: list[dict],
zone_code: Optional[str],
) -> None:

NX2 BApa 9 — Eidomoinon oénywv {wvng péow vehicle_ alerts.

Noy1kn:
- vehicle_id 666nke -» e16omoinon pévo autou
- zone_code povo - gi1domoinon ONON evepywv odnywv Cwvng

try:
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# Zone name yla TO HAVUHA
zone_name = zone_code or "levikQ"
if zone_code:
res = await db.execute(
text ("SELECT zone_name FROM zones WHERE zone_code = :c"),
{"c": zone code},
)
row = res.mappings().first()
if row:
zone_name = row["zone_name"]

# EUpeon target oxnudtwv
if vehicle_id:
res = await db.execute(
text("SELECT vehicle_id, driver_name FROM vehicles ™
"WHERE vehicle_id = :v AND status = 'active'"),
{"v": vehicle_id},
)
else:
res = await db.execute(
text("""
SELECT v.vehicle_id, v.driver_name
FROM vehicles v
JOIN zones z ON v.zone_id = z.id
WHERE z.zone_code = :c AND v.status = 'active'
ORDER BY v.vehicle_id
""")J

{"c": zone_code},

targets = res.mappings().all()
if not targets:
return

first_stop = route[0]
for veh in targets:
msg = (
f"Néa 6iradpopn #{route_id} yia {veh['driver_name']} "
f"({veh['vehicle_id']})! Zwvn: {zone_name} | "
f"{len(route)} kadotl | Mpwtog:
{first_stop['location_name']} "
f"({first_stop['current_fill level']}%)."
)
await db.execute(
text ("""
INSERT INTO vehicle_alerts
(alert_type, vehicle_id, message, zone_code,
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driver_name, initiated_by, status)
VALUES
('route_assigned', :vid, :msg, :zone, :driver,
‘system', 'active')

mnmy
{
"vid": veh["vehicle id"],
"msg": msg,
"zone": zone_code,
"driver": veh["driver_name"],
}J

await db.commit()

except Exception as exc:
logging.getLogger(__name__).error(f"Notify drivers error: {exc}")

@router.get("/optimization/route™)
async def get_optimized_route(

threshold: float = 70.0,

zone_code: Optional[str] = None,

vehicle_id: Optional[str] = None,

save_route: bool = False,

db: AsyncSession = Depends(get_db),
) -> dict:

NX2 — YmoAoyilouog BEAtiotng 61a8popnig amokopidig.

Query params:
threshold: KatwdAil mAnpoétntag (0-100). Default: 70
zone_code: OiAtpo {wvng (GAZ/AMM/APE/TYL/KRO/ROD/ALL)
vehicle id: AmootoAn ei6omoinong o€ ouykekpipévo odnyod
save_route: AmoBrikeuon oto collection_routes

try:
# Brjpa 3: 0O6pTwon KASWV
bins = await fetch bins(db, zone code, threshold)
fallback used = False
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# EvaAAaktikn Porp 1: Auto-fallback av <3 kadot
if len(bins) < MIN_BINS_FOR_TSP:
logging.getlLogger(__name__).info(
f"<{MIN_BINS_FOR_TSP} kdbdo1 @ {threshold}% - fallback
{FALLBACK_THRESHOLD}%"

)
bins = await _fetch_bins(db, zone_code,
FALLBACK_THRESHOLD)
threshold = FALLBACK_THRESHOLD
fallback_used = True
if not bins:
return {
"status": "no_bins",
"message": f"Aev undpxouv kdadol 2{threshold}% otn dwvn
{zone _code or ‘'ALL'}",
"route": [1,

"total bins": @,
"total_distance_km": 0,

# Bnua 6: TSP
optimized_route
route_with_dist, total_ km

nearest_neighbor_tsp(bins, DEPOT)
add_distance_info(optimized_route,

DEPOT)
# Bua 7: AmoOrikeuon
route_id = None
if save_route:
route_id = await _save route(
db, route with dist, zone code, vehicle id, total km,
threshold

# Bua 9: Eildomoinon odnywv
if save_route and route_id and zone_code and zone_code != "ALL":
await _notify _drivers(db, vehicle_id, route_id,
route_with_dist, zone_code)

return {
"status": "success",
"algorithm": "Nearest Neighbor TSP Heuristic",
"distance_mode": "haversine",
"threshold": threshold,
"fallback used": fallback used,
"zone_code": zone_code or "ALL",
"total bins": len(optimized route),
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"total distance km": total km,
"estimated_minutes": int(total_km * 3),
"depot": DEPOT,

"route": route_with_dist,
"route_id": route_id,

"saved": save_route,

except Exception as exc:
logging.getLogger(__name__).error(f"Route optimization error:
{exc}")
raise HTTPException(500, str(exc))

@router.get("/optimization/routes-history")
async def get_routes_history(
zone_code: Optional[str] = None,

db: AsyncSession = Depends(get_db),
) -> dict:

"""Iotopikd amobnkeuvpevwv Sitadpopwv. """

where = "WHERE 1=1"

params: dict = {}

if zone_code and zone_code != "ALL":
where += " AND description LIKE :zone"
params["zone"] = f"%{zone_code}%"

result = await db.execute(
text(f"""

SELECT id, route_name, description, driver_name,
vehicle_id, scheduled_date, estimated_duration,
status, created at

FROM collection_routes

{where}
ORDER BY created_at DESC
LIMIT 20
IlIlIl))
params,
)
routes = [dict(r) for r in result.mappings().all()]
return {"status": "success", "total": len(routes), "routes": routes}

@router.get("/optimization/osm-status")
async def get_osm_status() -> dict:

"""Katdotaon OSMnx — 61abgoipotnta BipfAtobrikng. """
try:
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import osmnx as ox

ouvéeon.",

exce

return {
"osmnx_available": True,
"osmnx_version": ox.__version__,
"note": "OSMnx gykoteotnpeévo aAAd Overpass API amatitetl
¥
pt ImportError:
return {
"osmnx_available": False,
"note": "Xpnoilpomoieital Haversine fallback.",
¥

Backend\app\api\routes\reports.py

app/api/routes/reports.py

Avadop€g ouothpatog, bug reports kKol OTOT10TKA.

Endpoints:

GET /reports

POST

GET /reports/{id}

PUT

GET /reports/stats

Ailota avadopwv CUCTAMATOCG
YnoBoAry véag avadopdg/bug report
Nentopépereg avadopdg

EniAvon avodopdg

ZTOT10T1KA OUOTAMOTOG

/reports

/reports/{id}/resolve

vy vy

import logging
from typing import Optional

from
from
from
from

from

logg
rout

fastapi import APIRouter, Depends, HTTPException

pyd

antic import BaseModel

sqlalchemy import text
sqlalchemy.ext.asyncio import AsyncSession

app

er =
er

.core.database import get_db

logging.getlLogger(__name_ )
APIRouter()

# Eykupol tumol avadopdg
REPORT_TYPES = {

"bug

"
J

"feature_request”,
"maintenance”,
"other",
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# ET1KETEQ KATAOTAONG
STATUS_LABELS: dict[str, str] = {

"open": "Avoilxtn",

"in_progress": "Xe EEEALEN",

"resolved": "EM1AUONKe",

"closed": "KAgeioti",
¥
H m e e e e e e e e e e e e e e e m e e e e ————
# Schemas
T T

class ReportCreate(BaseModel):
"""Anuioupyia véag avagopdg / bug report."™"
title: str
description: str
report_type: str = "bug"
priority: str = "medium"
submitted by: Optional[str] = None

@router.get("/reports")
async def get_reports(

report_type: Optional[str] = None,

status: Optional[str] = None,

priority: Optional[str] = None,

db: AsyncSession = Depends(get_db),
) -> dict:

Ailota avadopwv cuotiuatog pe ¢iATpa.

Query params:
report_type: bug / feature request / maintenance / other
status: open / in_progress / resolved / closed
priority: low / medium / high / critical
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where_clauses = ["1=1"]

params: dict = {}

if report_type and report_type != "ALL":
where_clauses.append("report_type = :report_type")

params["report_type"] = report_type

if status and status != "ALL":
where_clauses.append("status = :status")
params["status"] = status

if priority and priority I= "ALL":
where_clauses.append("priority = :priority")
params["priority"] = priority

where = " AND ".join(where_clauses)

result = await db.execute(
text(f"""

SELECT
id, title, description, report_type,
status, priority, submitted_by,
created_at, resolved_at, resolution_notes

FROM bug_reports

WHERE {where}

ORDER BY
CASE priority

WHEN ‘critical' THEN 1

WHEN 'high' THEN 2
WHEN 'medium’ THEN 3
ELSE 4
END,
created_at DESC
LIMIT 100
")
params,

reports = []
for row in result.mappings().all():
reports.append({

"id": row["id"],

"title": row[ "title"],
"description”: row[ "description”],
"report_type": row[ "report_type"],
"status": row[ "status"],
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"status_label":
row["status"]),
"priority":
"submitted_by":
"created_at":
"resolved_at":
row[ "resolved_at"] else None,
"resolution _notes":

})

return {
"status": "success",
"total": len(reports),

"reports": reports,

@router.post("/reports")
async def create_report(
req: ReportCreate,
db: AsyncSession =
) -> dict:

Mopia Aoxavaln, « Avamtoén epapproyng EEumvng dlayeiptong
OTOKOUIONG OTMOPPLATOV GE pio TOAN»

STATUS LABELS.get(row["status"],

row[ "priority"],

row[ "submitted_by"],
str(row["created_at"]),
str(row["resolved at"]) if

row[ "resolution notes"],

Depends(get_db),

"""YrnoBoA véag avapopdg / bug report.
if req.report_type not in REPORT_TYPES:
raise HTTPException(400, f"Mn €ykupog tumog: {req.report_type}")

result = await db.execute(
text("""
INSERT INTO bug reports
(title, description, report_type, priority, submitted by,
status)
VALUES
(:title, :description, :report_type, :priority,
:submitted_by, 'open')
RETURNING id, created_at
{
"title": req.title,
"description”: req.description,
"report_type": req.report_type,
"priority": req.priority,
"submitted_by": req.submitted_by,
¥
)
row = result.mappings().first()

await db.commit()

Auwdopatikny Epyocio 166



EAAHNIKO
ANOIKTO
MANEMIZTHMIO

logger.info(f"New report #{row['id']}: {req.title}

({req.report_type})")

return {
"status": "success",
"id": row["id"],
"created_at":
"message":

¥

@router.get("/reports/stats")

async def get_system_stats(db: AsyncSession =

str(row["created_at"]),
f"Avadopd #{row['id']} umoBAnbnke emituxwg.",

ZTOT1OT1KA OAOKANPOU TOU CUCTHUATOG.
Xpnoipomoieital oto overview section tou dashboard.

# ZTOT10T1KA KASWV
bins_result =
SELECT
COUNT (*)
total bins,

COUNT (CASE WHEN fill status

critical_bins,

COUNT (CASE WHEN fill status

warning bins,

await db.execute(text(

'warning’

ROUND(AVG(current_fill_level)::numeric, 1)

avg_fill

FROM bin_status_summary

"))

bins_row =

# ZTOT10T1KA oXnuATwv
vehicles_result = await
SELECT
COUNT (*)
total,
COUNT (CASE WHEN
COUNT (CASE WHEN
maintenance,
COUNT (CASE WHEN
inactive
FROM vehicles
"""))

vehicles_row =

vehicles

bins_result.mappings().first()

db.execute(text ("""

status
status

status

result.

# ZTOoT10T1KA avadopwv TOALTWV

Auwdopatikny Epyocio

'active’ THEN 1 END)
'maintenance' THEN 1 END)

"inactive' THEN 1 END)

mappings().first()

"critical’ THEN 1 END)

THEN 1 END)
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Depends(get_db)) -> dict:

AS

AS

AS

AS

AS

AS active,
AS

AS
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citizen result = await db.execute(text(
SELECT
COUNT (*) AS total,
COUNT (CASE WHEN status ‘open’ THEN 1 END) AS open,
COUNT (CASE WHEN status 'in_progress' THEN 1 END) AS
in_progress,
COUNT (CASE WHEN status = 'resolved'’ THEN 1 END) AS resolved
FROM citizen_reports

"))

citizen_row = citizen_result.mappings().first()

# Ztatiotikd eidomoiroswv (TeAeutaieg 24 wpeg)
alerts_result = await db.execute(text("""
SELECT COUNT(*) AS total
FROM vehicle alerts
WHERE created_at >= NOW() - INTERVAL '24 hours'
AND status = 'active'

"))

alerts_row = alerts_result.mappings().first()

# A100popEG Onuepa
routes_result = await db.execute(text(
SELECT COUNT(*) AS total
FROM collection_routes
WHERE scheduled_date = CURRENT_DATE
"))

routes_row = routes_result.mappings().first()

return {

"status": "success",

"bins": {
"total": int(bins_row["total _bins"] or 0),
"critical": int(bins_row["critical_bins"] or 9),
"warning": int(bins_row["warning_bins"] or 0),
"avg fill": float(bins_row["avg fill"] or 0),

s

"vehicles": {
"total": int(vehicles_row["total"] or 0),
"active": int(vehicles row["active"] or 9),
"maintenance": int(vehicles_row["maintenance"] or @),
"inactive": int(vehicles_row["inactive"] or 0),

s

"citizen_reports": {
"total": int(citizen_row["total"] or 0),
"open": int(citizen_row["open"] or 0),
"in_progress": int(citizen_row["in_progress"] or 9),
"resolved": int(citizen_row["resolved"] or 0),
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¥
"alerts_last_24h": int(alerts_row["total"] or 0),
"routes_today": int(routes_row["total"] or 9),

@router.get("/reports/{report_id}")
async def get_report(
report_id: int,
db: AsyncSession = Depends(get _db),
) -> dict:
"""NEMTOUEPELEG OUYKEKPLHEVNG avadopdc.
result = await db.execute(
text ("""
SELECT
id, title, description, report_type,
status, priority, submitted_by,
created_at, resolved_at, resolution_notes
FROM bug_reports
WHERE id = :id
"),
"id": report_id},

)

row = result.mappings().first()

if not row:
raise HTTPException(404, f"Ava¢opd #{report_id} 6ev Bp€bnke.")

return {

"status": "success",

"report": {
"id": row["id"],
"title": row[ "title"],
"description”: row[ "description"],
"report_type": row[ "report_type"],
"status": row[ "status"],
"status_label": STATUS_LABELS.get(row["status"],

row[ "status"]),

"priority": row[ "priority"],
"submitted by": row[ "submitted by"],
"created_at": str(row["created_at"]),
"resolved_at": str(row["resolved _at"]) if

row[ "resolved at"] else None,

"resolution_notes": row["resolution_notes"],

}s
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@router.put("/reports/{report_id}/resolve")
async def resolve report(
report_id: int,

data: dict,
db: AsyncSession = Depends(get_db),
) -> dict:

EmiAuon avadopdg.

Body:
resolution_notes: str — Inuewoeilg emiAvong (mpoalpeTiko)
status: str — Néa katdotoon (resolved / closed)
new_status = data.get("status", "resolved")
if new_status not in ("resolved", "closed"):
raise HTTPException(400, "Status mpénel va €ival 'resolved' A
"closed'.")

await db.execute(

text("""
UPDATE bug_reports
SET status = :status,
resolved at = NOW(),
resolution_notes = :notes
WHERE id = :id
"),
{
"status": new_status,
"notes": data.get("resolution_notes"),
"id": report_id,
¥
)
await db.commit()
return {
"status": "success",

"message": f"Avagopd #{report_id} emiAvbnke.",

}

backend\app\api\routes\sensors.py

app/api/routes/sensors.py

IoT aiobntrpeg — ANYn METPrIOEWV KAl €160MOLACEWV.

Endpoints:
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POST /sensors/readings - AmootoAfj p€tpnong amd aiobntripa (IoT)
GET /sensors/alerts - Evepyég €1domoinoelg Kadwv

import logging
from typing import Optional

from fastapi import APIRouter, Depends, HTTPException
from pydantic import BaseModel, Field

from sqlalchemy import text

from sqlalchemy.ext.asyncio import AsyncSession

from app.core.database import get_db

logging.getLogger(__name_ )
APIRouter()

logger
router

# KatwpAia eidomoinong (%)
ALERT_CRITICAL = 90.0
ALERT_WARNING = 80.0

class SensorReading(BaseModel):
"""Métpnon IoT aicbntripa kddou.

bin_id: str

fill level: float = Field(ge=0, le=100, description="MNAnpdétnta O-
100%")

battery level: float = Field(ge=0, le=100, description="Mnatopia 0-
100%")

temperature: Optional[float] = None

latitude: Optional[float] = None

longitude: Optional[float] = None
H e e e e e e e e e e e e e e m
# Helpers
H e e e e e e e e e e e e e e m

async def create alert if needed(
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db: AsyncSession,
bin_id: str,
fill level: float,

) -> Optional[str]:

Anpioupyila €16omoinong av n mMANPOTnTa umepPfaivel TO KATWHAL.

Returns:

Tunog e16omoinong ('critical'/'warning') r None.
if fill level < ALERT_WARNING:

return None

severity = "critical" if fill_level >= ALERT_CRITICAL else "warning"
alert_type = "bin_critical” if severity == "critical" else
"bin_warning"

# EAgeyxog av umdpxel nén evepyrn €i16omoinon yla autov tov KAdo
existing = await db.execute(
text("""
SELECT id FROM alerts
WHERE bin_id = :bin_id
AND alert_type = :alert_type
AND is_acknowledged = FALSE
LIMIT 1
")
{"bin_id": bin_id, "alert_type": alert_type},
)
if existing.fetchone():
return None # Ymdpxetl nén eidomoinon

# Anuioupyia véag g16omoinong
await db.execute(
text("""
INSERT INTO alerts (bin_id, alert_type, severity, message,
is_acknowledged)
VALUES (:bin_id, :alert_type, :severity, :message, FALSE)

")
{
"bin_id": bin_id,
"alert_type": alert_type,
"severity": severity,
"message": f"Kadog {bin_id}: mAnpdétnta {fill level:.1f}% —
aratteital amokouidn.",
¥

)
logger.info(f"Alert created: {bin_id} @ {fill level}% ({severity})")
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return severity

@router.post("/sensors/readings")
async def receive_sensor_reading(

reading: SensorReading,

db: AsyncSession = Depends(get_db),
) -> dict:

AqYPn pétpnong amd IoT atobntipa (ESP32 / Simulator).

Anobnkevel oto TimescaleDB hypertable sensor_data.

Evnuepwvel GPS av 86OnKkav CUVTETOYUEVEG.

Anpioupyeil ei1domoinon av fill level > 80%.

# EAeyxog umop&ng kadou

result = await db.execute(
text("SELECT bin_id FROM bins WHERE bin_id = :bin_id"),
{"bin_id": reading.bin_id},

)

if not result.fetchone():
raise HTTPException(404, f"Kd&dog {reading.bin_id} 6ev PBpébnke.")

# AmoOrikeuon oto TimescaleDB
await db.execute(
text ("""
INSERT INTO sensor_data
(time, bin_id, fill level, battery level, temperature)
VALUES
(NOW(), :bin_id, :fill, :battery, :temp)

")

{
"bin_id": reading.bin_id,
"fill": reading.fill_level,
"battery": reading.battery_level,
"temp": reading.temperature,

¥

# EvnupéEpwon GPS av 800nKav OUVTETAYUEVEG
if reading.latitude and reading.longitude:
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await db.execute(
_text(ll nn
UPDATE bins

SET latitude :lat, longitude = :1lon

WHERE bin_id = :bin_id

""")J

{
"lat": reading.latitude,
"lon": reading.longitude,
"bin_id": reading.bin_id,

}J

# E1éomoinon av xpeildadletatl
alert_created = await _create_alert_if needed(
db, reading.bin_id, reading.fill_level

await db.commit()

return {
"status": "success",
"bin_id": reading.bin_id,
"fill level™: reading.fill_level,

"battery_level": reading.battery_level,
"alert_created": alert_created,

@router.get("/sensors/alerts")
async def get_sensor_alerts(

zone_code: Optional[str] = None,

acknowledged: bool = False,

db: AsyncSession = Depends(get_db),
) -> dict:

EvepyEg €160mMO1ACELG KASWV.

Query params:
zone_code: O{Atpo Cwvng
acknowledged: True = epdpdvion emipepfalwpévwv, False = poévo evepyEg
where_clauses
params: dict

[]
{1}

if not acknowledged:
where_clauses.append("a.is_acknowledged = FALSE")
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if zone_code and zone_code != "ALL":
where_clauses.append("b.zone_code = :zone_code")
params["zone_code"] = zone_code

where = ("WHERE " + " AND ".join(where_clauses)) if where clauses else

result = await db.execute(
text(f"""
SELECT
a.id, a.bin_id, a.alert_type, a.severity,
a.message, a.is_acknowledged,
a.created_at, a.acknowledged_at,
b.location_name, b.zone_code
FROM alerts a
JOIN bins b ON a.bin_id = b.bin_id
{where}
ORDER BY
CASE a.severity WHEN ‘critical' THEN 1 ELSE 2 END,
a.created_at DESC
LIMIT 100
")

params,

alerts = [dict(r) for r in result.mappings().all()]
return {

"status": "success",

"total": len(alerts),

"alerts": alerts,

@router.put("/sensors/alerts/{alert_id}/acknowledge")
async def acknowledge_alert(
alert_id: int,
db: AsyncSession = Depends(get_db),
) -> dict:
"""EmiBepaiwon (acknowledgement) eidomoinong kddou.
await db.execute(
text("""
UPDATE alerts
SET is_acknowledged = TRUE, acknowledged at = NOW()
WHERE id = :id
")
{"id": alert_id},
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)
await db.commit()
return {"status": "success", "message": "Eidomoinon emifefaiwbnke."}

backend\app\api\routes\smart_dispatch.py

app/api/routes/smart_dispatch.py

Avtaxeipion amootoAng oxnudtwv, PAafwv kat petadopwv XYTA.

Endpoints:
GET /dispatch/status -» Katdotaon Cwvwv & oxnuatwv
POST /dispatch/driver-action > Evépyeila odnyou
POST /dispatch/vehicle-breakdown -» Avlaxeipion BAABNG
POST /dispatch/xyta-trip > Metadopd oto XYTA
GET /dispatch/alerts > Eldomoinoelg pe diAtpa

PUT /dispatch/alerts/{id}/acknowledge - Emipefaiwon €i1domoinong
GET /dispatch/xyta-trips > Iotopikd XYTA
GET /dispatch/zone-vehicles/{zone} - Oxfipota cwvng

import logging
import math
from typing import Optional

from fastapi import APIRouter, Depends, HTTPException
from sqlalchemy import text

from sqlalchemy.ext.asyncio import AsyncSession

from app.core.database import get_db

logging.getLogger(__name__)
APIRouter()

logger
router

# XYTA Népa FaARvwy

XYTA = {
"lat": 35.39236790444294,
"lon": 24.921436396669584,
"name": "XYTA MNépa FaArnvwv”,

# ETlk€Teq evepyelwv odnyou
ACTION_LABELS: dict[str, str] = {

"bin_collected": "Anokop16ny Kdadou",
"vehicle full": "Oxnua Fepdto”,
"vehicle restored": "Enavodopd o Evepyod",
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"breakdown" : "BAGpn",
"maintenance": "Xuvtipnon",
"xyta_arrived": "AP1LEN XYTA",
"xyta_trip": "Metadopd XYTA",
"zone_change": "AN\ayy Zwvng",
"zone_change_request": "Aitnua AAAayng Zwvng",
}
B o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e m e mmmm e mmmmmmm e —m——
# Helpers
B m e m e e e e e e e e e e e e e e e e e e e e e e e e m e m e

def haversine(latl: float, lonl: float, lat2: float, lon2: float) -> float:
"""Agporop1lk amoéotaon os km.
R = 6371

dlat = math.radians(lat2 - latil)
dlon = math.radians(lon2 - lonl)
a = (math.sin(dlat / 2) ** 2

+ math.cos(math.radians(latl))

* math.cos(math.radians(lat2))

* math.sin(dlon / 2) ** 2)
return R * 2 * math.asin(math.sqrt(a))

async def _insert_vehicle_alert(
db: AsyncSession,
alert_type: str,
vehicle_id: str,
message: str,
zone_code: Optional[str]
driver_name: Optional[str] = None,

1l
=
o
>
[}

-

fill pct: float = 0,
bins_count: int = 0,

notes: Optional[str] = None,
initiated_by: str = "driver",

nearest_vehicle id: Optional[str] = None,
suggested_zone_code: Optional[str] = None,
) -> None:
"""Kevtplki ouvdptnon sioaywyng vehicle_alert.
await db.execute(
text ("""
INSERT INTO vehicle_alerts (

alert_type, vehicle_id, message, zone code, driver_name,
fill level_pct, collected_bins_count, notes,
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initiated_by, status,
nearest_vehicle_id, suggested zone_code
) VALUES (

:alert_type, :vehicle_id, :message, :zone_code,
:driver_name,

:fill pct, :bins_count, :notes,

:initiated_by, ‘active’,

:nearest_vid, :suggested_zone

)

")

{
"alert_type": alert_type,
"vehicle_id": vehicle_id,
"message": message,
"zone_code": zone_code,
"driver_name": driver_name,
"fill pct": fill pct,
"bins_count": bins_count,
"notes": notes,
"initiated_by": initiated_by,
"nearest_vid": nearest_vehicle_id,
"suggested_zone": suggested_zone_code,

¥

async def _find_nearest_vehicle(
db: AsyncSession,
from_lat: float,
from_lon: float,
exclude_zone: str,
) -> Optional[dict]:
"""EUpeon KOVT1VOTEPOU evepyoU oxAHaTtog €KTOG TnGg tTpexouoag Cwvng. ™™™
result = await db.execute(
text("""
SELECT v.vehicle_id, v.plate_number, v.driver_name,
v.latitude, v.longitude,
z.zone_code, z.zone_name, z.center_ lat, z.center_lon
FROM vehicles v
JOIN zones z ON v.zone_id = z.id
WHERE v.status = 'active'
AND z.zone_code != :zone
AND z.zone_code != 'XYTA'
")

{"zone": exclude zone},
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nearest, min_dist = None, float("inf")
for veh in result.mappings().all():

veh _lat = float(veh["latitude"] or veh["center_lat"])
veh_lon = float(veh["longitude"] or veh["center_lon"])
dist = haversine(from_lat, from_lon, veh_lat, veh_lon)

if dist < min_dist:
min_dist = dist

nearest = {
"vehicle id": veh["vehicle id"],
"driver_name": veh["driver_name"],
"zone code": veh["zone code"],
"zone_name":  veh["zone_name"],
"distance_km": round(dist, 1),
"latitude": veh_lat,
"longitude": veh_1lon,

}

return nearest

@router.get("/dispatch/status")
async def get_dispatch_status(db: AsyncSession = Depends(get_db)) -> dict:

Tpéxouoa katdotaon 61dtagng — Cwveg, oxnuata, amootdoelg XYTA.
result = await db.execute(text("""
SELECT
z.zone_code, z.zone_name,
z.center_lat, z.center_lon,
COUNT(v.id) AS
total vehicles,
COUNT (CASE WHEN v.status
active_vehicles,
COUNT (CASE WHEN v.status = 'maintenance' THEN 1 END) AS
maintenance_vehicles,
COUNT (CASE WHEN v.status
inactive_vehicles,
json_agg(json_build_object(
'vehicle id"', v.vehicle id,
'plate _number', v.plate number,
"driver_name', v.driver_name,

'active' THEN 1 END) AS

"inactive’ THEN 1 END) AS
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'status’, v.status,

"fuel level’, v.fuel level,
'latitude’, v.latitude,
"longitude’, v.longitude,
'vehicle_type', v.vehicle_type,

'capacity_tons', v.capacity_tons,
'capacity_m3', v.capacity m3
) ORDER BY v.vehicle id) AS vehicles
FROM zones z
LEFT JOIN vehicles v ON v.zone_id = z.id
WHERE z.zone code != 'XYTA'
GROUP BY z.zone_code, z.zone_name, z.center_lat, z.center_lon
ORDER BY z.zone_code

"))

zones = []

for row in result.mappings().all():
clat = float(row["center_lat"]) if row["center_lat"] else None
clon = float(row["center_lon"]) if row["center_lon"] else None

zones.append({

"zone_code": row[ "zone_code"],

"zone_name": row["zone_name"],

"center_lat": clat,

"center_lon": clon,

"total_vehicles": int(row["total_vehicles"] or 9),
"active_vehicles": int(row["active_vehicles"] or 9),
"maintenance_vehicles": int(row["maintenance_vehicles"] or 9),
"inactive_vehicles": int(row["inactive_vehicles"] or 0),
"vehicles": row[ "vehicles"] or [],

1)

# Amootdoeilc Cwvwv > XYTA
xyta distances = {
z["zone_code"]: round(haversine(
z["center_lat"], z["center_lon"], XYTA["lat"], XYTA["lon"]
), 1)
for z in zones
if z["center_lat"] and z["center_lon"]

}
return {
"status": "success",
"zones": zones,
"xyta": {
"name": XYTA[ "name"],
"latitude": XYTA[ "1lat"],
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"longitude": XYTA["1lon"],
"distances_from_zones": xyta_distances,

}s

@router.post("/dispatch/driver-action™)
async def driver_action(

data: dict,
db: AsyncSession = Depends(get_db),
) -> dict:

Kataypadry evépyerag odnyou.

action_type: bin_collected | vehicle _full | breakdown |
maintenance | xyta_arrived | zone_change_request |
vehicle_restored

vehicle id data.get("vehicle id")

action_type data.get("action_type")

driver_name data.get("driver_name", "")
zone_code = data.get("zone_code", "")
collected_bins = data.get("collected_bins_count", 0)
fill pct data.get("fill level pct", 9)

notes = data.get("notes", "")

bin_id data.get("bin_id", "")

# AUVOU1lKO MAVUMA avd TUMO E€VEPYELAG
messages: dict[str, str] = {
"bin_collected": (
"0 oényog {driver_name} ({vehicle_id}) dadeiaoce kdabdo
£"{bin_id} otn Cwvn {zone_code}. ZUvoAo: {collected bins}

Kaséot."
)>
"vehicle full": (
f"To oxnua {vehicle_id} ({driver_name}) eivai "
f"{fill pct:.1f}% yepdto ({collected bins} kd&do1i). KateuBuvetal
oto XYTA."

)s

"breakdown": (
f"BAABH! To oxnua {vehicle_id} ({driver_name}) "
f"napouoiaoe PBAGPn otn Cwvn {zone_code}. {notes}"
)>
"maintenance": (
f"To 6xnua {vehicle _id} ({driver_name}) mde1 y1a
f"guvtripnon. Zwvn: {zone_code}. {notes}"

)s
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"xyta_arrived": (
f"To oxnua {vehicle id} ({driver_name}) é¢tace oto XYTA Kkat
ekpoptwoe. "
)>
"zone_change_request": (
"0 obnydég {driver_name} ({vehicle_id}) Zntd aAAayn lwvng amd
{zone_code}. {notes}"
)>
"vehicle restored": (
f"To oxnua {vehicle id} ({driver_name}) emavodépbnke oe evepyod

f"otn Cwvn {zone_code}."
)>
}
message = messages.get(action_type, f"Evépyeia {action_type} amod
{vehicle_id}")

await _insert_vehicle_alert(
db,
alert_type=action_type,
vehicle_id=vehicle_id,
message=message,
zone_code=zone_code,
driver_name=driver_name,
fill pct=fill_pct,
bins_count=collected_bins,
notes=notes,
initiated_by="driver",

nearest = None

# BAABn / Zuvtripnon - aveUpeon Kovtlvotepou + €16omoinon
if action_type in ("breakdown", "maintenance"):
new_status = "maintenance" if action_type == "maintenance" else
"inactive"
await db.execute(
text ("UPDATE vehicles SET status = :s WHERE vehicle_id = :v"),

{"s": new_status, "v": vehicle id},

# 0€on and dwvn
zone_res = await db.execute(
text("SELECT center_lat, center_lon FROM zones WHERE zone_code
= :c"),
{"c": zone_code},
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zone_row = zone_res.mappings().first()
if zone_row:
nearest = await find nearest vehicle(
db,
float(zone_row["center_lat"]),
float(zone_row["center_lon"]),
exclude_zone=zone_code,
)
if nearest:
await _insert_vehicle_alert(
db,
alert_type="zone_change",
vehicle id=nearest["vehicle id"],
message=(
f"KoAgioal va koaAusig tn Cwvn {zone_code} "
f"Aoyw {action_type} tou {vehicle_id}
({driver_name}). "
f"Anoéotoon: {nearest['distance_km']} km."
)s
zone_code=zone_code,
initiated by="system",
nearest_vehicle id=vehicle_id,
suggested zone_code=nearest["zone code"],

)
# XYTA ad1&n » esnavodopd oxniuatog o active
if action_type == "xyta_arrived":
await db.execute(
text(ll nn

UPDATE xyta_trips
SET status = ‘'arrived', arrived_at = NOW()
WHERE vehicle_id = :v AND status = 'en_route'
Illlll)’
{"v": vehicle_id},
)
await db.execute(
text ("UPDATE vehicles SET status = 'active' WHERE vehicle_id =
v,
{"v": vehicle_id},

await db.commit()

return {
"status": "success",
"action_type": action_type,
"action_label": ACTION_ LABELS.get(action_type, action_type),
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"message": message,
"nearest_vehicle": nearest,

@router.post("/dispatch/vehicle-breakdown™)
async def handle_vehicle_breakdown(

data: dict,
db: AsyncSession = Depends(get_db),
) -> dict:

Avoxeipion BAABNG amd KevIplko ovotnua (61axe1pLloTAG) .
YrnoAoyidel KovTivoTteEpPo 610BE€01UO OXNUA.

vehicle_id = data.get("vehicle_id")
reason = data.get("reason", "breakdown")

# Ytoixela PAaBepou oxrpatog
result = await db.execute(
text("""

SELECT v.vehicle_id, v.plate number, v.driver_name,
v.latitude, v.longitude, v.fuel level,
z.zone_code, z.zone_name, z.center_lat, z.center_lon

FROM vehicles v

JOIN zones z ON v.zone_id = z.id

WHERE v.vehicle_id = :v

")
{"v": vehicle_id},
)
vehicle = result.mappings().first()
if not vehicle:
raise HTTPException(404, f"Oxnua {vehicle_id} &ev Bpe€bnke.")

veh_lat
veh_lon

float(vehicle["latitude"] or vehicle["center_lat"])
float(vehicle["longitude"] or vehicle["center_lon"])

nearest = await _find_nearest_vehicle(db, veh_lat, veh_lon,
vehicle["zone_code"])
xyta_dist = haversine(veh_lat, veh_lon, XYTA["lat"], XYTA["lon"])

# Alert yia BAABn

alert_msg = (
f"BAABn oxnAuatog {vehicle id} ({vehicle['driver_name']}) "
f"otn Cwvn {vehicle['zone_name']}. Adyog: {reason}."

)

if nearest:
alert_msg += (
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" Kovtivétepo: {nearest['vehicle id']} "
f"({nearest['driver_name']}) — {nearest['distance_km']} km."

await _insert_vehicle_alert(
db,
alert_type=reason,
vehicle id=vehicle_ id,
message=alert_msg,
initiated_by="system",
nearest vehicle id=nearest["vehicle id"] if nearest else None,
suggested_zone_code=vehicle["zone_code"],

# AA\ayn status
new_status = "maintenance" if reason == "maintenance" else "inactive"
await db.execute(

text ("UPDATE vehicles SET status = :s WHERE vehicle_id = :v"),

{"s": new_status, "v": vehicle_id},

)
await db.commit()
return {
"status": "success",
"breakdown_vehicle": {
"vehicle_id": vehicle_id,
"driver_name": vehicle["driver_name"],
"zone": vehicle["zone_name"],
"reason”: reason,
"new_status": new_status,
¥

"nearest_vehicle": nearest,
"xyta_route": {

"name": XYTA["name"],
"latitude": XYTA["1lat"],
"longitude": XYTA["1lon"],
"distance_km": round(xyta_dist, 1),
"estimated_minutes": int(xyta_dist * 2.5),

}s

"message": alert_msg,

@router.post("/dispatch/xyta-trip")
async def register xyta trip(
data: dict,
db:  AsyncSession = Depends(get_db),
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) -> dict:
"""Kataypodry petodopdg amoppippdtwv oto XYTA."""
vehicle id = data.get("vehicle id")
reason = data.get("reason", "full")
collected_bins = data.get("collected_bins_count"”, 0)
fill pct = data.get("fill level pct", ©0)

result = await db.execute(
text("""

SELECT v.vehicle_id, v.driver_name,
v.latitude, v.longitude,
z.zone_code, z.zone_name, z.center_lat, z.center_lon

FROM vehicles v

JOIN zones z ON v.zone_id = z.id

WHERE v.vehicle_id = :v

"),
{"v": vehicle_id},
)
vehicle = result.mappings().first()
if not vehicle:
raise HTTPException(404, "Oxnua 6ev Ppébnke.™)

dep_lat = float(vehicle["latitude"] or vehicle["center_lat"])
dep_lon = float(vehicle["longitude"] or vehicle["center_lon"])
distance = haversine(dep_lat, dep_lon, XYTA["lat"], XYTA["lon"])

# Evloaywyn trip
await db.execute(
text("""
INSERT INTO xyta_trips
(vehicle _id, driver_name, departure_lat, departure_lon,
departure_zone, reason, status,
collected_bins_count, vehicle fill pct)
VALUES
(:vid, :driver, :lat, :lon,
:zone, :reason, ‘'en_route', :bins, :fill)

")

{
"vid": vehicle_id,
"driver": vehicle["driver_name"],
"lat": dep_lat,
"lon": dep_lon,
"zone": vehicle["zone_code"],
"reason"”: reason,
"bins": collected bins,
"f£ill": fill pct,

¥
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)
# Alert
msg = (
f"To oxnua {vehicle id} ({vehicle['driver_name']}) koateuBuvetal oTO
XYTA. "
f"MAnpoétnta: {fill pct:.1f}% ({collected_bins} kddoi). "
f"Andotaon: {round(distance, 1)} km."
)
await _insert_vehicle_alert(
db,
alert_type="xyta_trip",
vehicle_id=vehicle_id,
message=msg,
zone_code=vehicle["zone code"],
driver_name=vehicle["driver_name"],
fill pct=fill_pct,
bins_count=collected_bins,
initiated_by="driver",
)

await db.commit()

return {
"status": "success",
"vehicle_id": vehicle_id,
"driver_name": vehicle["driver_name"],
"from_zone": vehicle["zone name"],
"xyta": {
"name": XYTA[ "name"],
"latitude": XYTA["1lat"],
"longitude": XYTA["1lon"],
"distance_km": round(distance, 1),
"estimated _minutes": int(distance * 2.5),
¥
}

@router.get("/dispatch/alerts")
async def get_vehicle_alerts(

vehicle_id: Optional[str] = None,

zone_code: Optional[str] = None,

initiated by: Optional[str] = None,

db: AsyncSession = Depends(get_db),
) -> dict:

E1donoiroelg oxnudtwv pe diATpa.
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vehicle_id:  O{Atpo avd éxnpa (f nearest_vehicle_id)
zone_code: O0{Atpo ava Cwvn (r suggested_zone_code)
initiated_by: 'driver' 1 'system'

["1-1"]
{}

where clauses
params: dict

if vehicle id:
where_clauses.append(
"(vehicle_id = :vehicle_id OR nearest_vehicle id =
:vehicle_id)"
)

params["vehicle_id"] = vehicle_id

if zone_code:
where_clauses.append(
"(zone_code = :zone code OR suggested zone code = :zone code)"

)

params["zone code"] = zone_code

if initiated_by:
where_clauses.append("initiated by = :initiated_by")
params["initiated_by"] = initiated_by

where = " AND ".join(where_clauses)

result = await db.execute(
text(f"""

SELECT
id, alert type, vehicle id, message,
nearest_vehicle_id, suggested_zone_code,
zone_code, driver_name, fill level pct,
collected bins_count, notes,
initiated_by, status,
created _at, acknowledged at

FROM vehicle alerts

WHERE {where}

ORDER BY created_at DESC

LIMIT 100
IIIIII),
params,
)
alerts = []

for row in result.mappings().all():
alerts.append({
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"id": row["id"],
"alert_type": row[ "alert_type"],
"action_label": ACTION_LABELS.get(row["alert_type"],
row["alert_type"]),
"vehicle_id": row["vehicle_id"],
"message": row[ "message"],
"nearest_vehicle_id": row[ "nearest_vehicle_id"],
"suggested_zone_code": row["suggested_zone_code"],
"zone code": row[ "zone_code"],
"driver_name": row[ "driver_name"],
"fill level pct": float(row["fill level pct"] or 09),
"collected_bins_count": int(row["collected_bins_count"] or 0),
"notes": row[ "notes"],
"initiated_by": row["initiated_by"],
"status": row[ "status"],
"created_at": str(row["created_at"]),
"acknowledged_at": str(row["acknowledged_at"]) if
row[ "acknowledged at"] else None,
})
return {"status": "success", "total": len(alerts), "alerts": alerts}

@router.put("/dispatch/alerts/{alert_id}/acknowledge")
async def acknowledge vehicle_alert(
alert_id: int,
db: AsyncSession = Depends(get_db),
) -> dict:
"""EmiBepaiwon e1domoinong oxnuatog.
await db.execute(
text ("""
UPDATE vehicle alerts
SET status = 'acknowledged', acknowledged_at = NOW()
WHERE id = :id
"),
{"id": alert_id},

)
await db.commit()
return {"status": "success", "message": "Ei6omoinon emifefaiwbnke."}

@router.get("/dispatch/xyta-trips")
async def get_xyta trips(db: AsyncSession = Depends(get_db)) -> dict:
"""Totoplkd petadopwv oto XYTA.
result = await db.execute(text(
SELECT id, vehicle_id, driver_name, departure_zone,
reason, status, collected bins_count,
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vehicle fill pct, departed at, arrived_at
FROM xyta_trips
ORDER BY departed_at DESC

LIMIT 100
IlIlIl))
trips = [dict(r) for r in result.mappings().all()]
return {"status": "success", "total": len(trips), "trips":

@router.get("/dispatch/zone-vehicles/{zone code}")
async def get_zone_vehicles(
zone_code: str,
db: AsyncSession = Depends(get_db),
) -> dict:
"""OoxApota Cwvng — xpnoilpomoileitatl amd to PWA odnyou.
result = await db.execute(
text("""

SELECT v.vehicle_id, v.plate_number, v.driver_name,

v.status, v.fuel_level,

trips}

v.capacity_tons, v.capacity_m3, v.vehicle_type,

v.latitude, v.longitude
FROM vehicles v
JOIN zones z ON v.zone_id = z.id

WHERE z.zone_code = :zone_code
ORDER BY v.vehicle_id
IIIIII))

{"zone_code": zone_code},

vehicles = []
for row in result.mappings().all():
vehicles.append({

"vehicle _id": row[ "vehicle_id"],
"plate_number": row["plate_number"],
"driver_name": row[ "driver_name"],
"status": row[ "status"],
"fuel_level": float(row["fuel level™] or 0),
"capacity tons": float(row["capacity tons"] or 9),
"capacity m3":  float(row["capacity m3"] or 9),
"vehicle type": row["vehicle type"],

}

return {

"status": "success",

"zone_code": zone_code,

"vehicles": vehicles,
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backend\app\api\routes\vehicles.py

app/api/routes/vehicles.py

Avoxeipion amoppilppotodopwv oxnudtwv kat GPS tracking.

Endpoints:
GET /vehicles -» Alota oxnudtwv HpE KATAOTOON
PUT /vehicles/{vehicle_id} - Evnuépwon oxrfipatog (status, GPS)
GET /tracking/vehicles -» Real-time GPS 6¢oe1q

import logging
from typing import Optional

from fastapi import APIRouter, Depends, HTTPException
from pydantic import BaseModel

from sqlalchemy import text

from sqlalchemy.ext.asyncio import AsyncSession

from app.core.database import get_db

logging.getLogger(__name__)
APIRouter()

logger
router

# EYKUPEG KATOOTACELG OXNMOTOG
VALID_STATUSES = {"active", "inactive", "maintenance"}

class VehicleUpdate(BaseModel):
"""Evnuépwon otoilxeiwv oxApatog — OAa TMPOATPETKA.
status: Optional[str] None # active / inactive / maintenance

latitude: Optional[float] = None
longitude: Optional[float] = None
fuel level: Optional[float] = None
driver_name: Optional[str] = None

# Helpers
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def _serialize vehicle(row: dict) -> dict:
"""Metatponr] DB row oe JSON-serializable dict.

return {
"vehicle_id": row["vehicle_id"],
"plate_number": row["plate_number"],

"vehicle_type": row["vehicle_type"],
"capacity tons": float(row["capacity tons"] or 0),

"capacity _m3": float(row["capacity m3"] or 09),
"status": row[ "status"],

"driver_name": row[ "driver_name"],

"zone_id": row[ "zone_id"],

"zone_code": row.get("zone_code"),
"zone_name": row.get("zone_name"),

"latitude": float(row["latitude"] or 0),
"longitude": float(row["longitude"] or 9),
"fuel level": float(row["fuel_level"] or 9),

@router.get("/vehicles")
async def get_vehicles(

zone_code: Optional[str] = None,

status: Optional[str] = None,

db: AsyncSession = Depends(get_db),
) -> dict:

Alota oxnpdtwv pe join otig Cwveg.

Query params:
zone_code: OiAtpo {uwvng

status: 01Atpo katdotaong (active/inactive/maintenance)
where_clauses = ["1=1"]
params: dict = {}
if zone_code and zone_code != "ALL":
where_clauses.append("z.zone_code = :zone_code")

params["zone_code"] = zone_code
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if status:
where_clauses.append("v.status = :status")
params["status"] = status

where = " AND ".join(where_clauses)

result = await db.execute(

text(f"""

SELECT
v.vehicle_id, v.plate_number, v.vehicle_type,

.capacity_tons, v.capacity_m3, v.status,
.driver_name, v.zone_id,
.latitude, v.longitude, v.fuel level,
.zone_code, z.zone_name

FROM vehicles v

LEFT JOIN zones z ON v.zone_id = z.id

WHERE {where}

ORDER BY v.vehicle_id
")

params,

N < < <

vehicles = [_serialize_vehicle(dict(r)) for r in
result.mappings().all()]

# Stotiotikd ava status

stats = {
"total": len(vehicles),
"active": sum(1l for v in vehicles if v["status"] == "active"),
"inactive": sum(1l for v in vehicles if v["status"] ==
"inactive"),
"maintenance": sum(1l for v in vehicles if v["status"] ==
"maintenance"),
}
return {"status": "success", "stats": stats, "vehicles": vehicles}

@router.put("/vehicles/{vehicle_id}")
async def update_vehicle(
vehicle_id: str,

update: VehicleUpdate,
db: AsyncSession = Depends(get_db),
) -> dict:

Evnuépwon oxnpatog.
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Xpnoipomoieital yia:
- AMN\ayn status (active/inactive/maintenance/enavadopd)
- GPS location update (PWA oényou)
- Fuel level update
# EAgyxog umap&ng
result = await db.execute(
text("SELECT vehicle_id, status FROM vehicles WHERE vehicle id =

{"v": vehicle_id},
)
existing = result.mappings().first()
if not existing:
raise HTTPException(404, f"Oxnua {vehicle id} &ev Bpébnke.")

# EAeyxog €ykupou status
if update.status and update.status not in VALID STATUSES:
raise HTTPException(400, f"Mn €ykupn katdotaon: {update.status}")

# Auvoplko SET clause — povo ta media mou 666nkav
set_parts = []
params: dict = {"vehicle_id": vehicle_id}

field_map = {
"status": update.status,
"latitude": update.latitude,
"longitude": update.longitude,

"fuel level": update.fuel level,
"driver_name": update.driver_name,
¥
for field, value in field_map.items():
if value is not None:
set_parts.append(f"{field} = :{field}")
params[field] = value

if not set parts:
raise HTTPException(400, "Aev 680nkav otoilxeia yla evnuépwon.™)

await db.execute(
text (f"UPDATE vehicles SET {', '.join(set_parts)} WHERE vehicle id
= :vehicle id"),
params,

)

await db.commit()

logger.info(f"Vehicle {vehicle id} updated: {field map}")
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return {
"status": "success",
"vehicle_id": vehicle_id,
"updated": {k: v for k, v in field_map.items() if v is not
None},
}

@router.get("/tracking/vehicles™)
async def get vehicle_ tracking(
zone_code: Optional[str] = None,
db: AsyncSession = Depends(get_db),
) -> dict:
Real-time GPS tracking oxnudtwv.
Emiotpedet povo oxnuota PE GPS OUVTETAYMHEVEG.

where_clauses

["v.latitude IS NOT NULL", "v.longitude IS NOT NULL"]

params: dict = {}
if zone_code and zone_code != "ALL":
where_clauses.append("z.zone_code = :zone_code")

params["zone code"] = zone_code

where = " AND ".join(where_clauses)

result = await db.execute(
text(f"""
SELECT
v.vehicle_id, v.plate_number, v.driver_name,
v.status, v.latitude, v.longitude, v.fuel level,
v.capacity_m3,
z.zone_code, z.zone_name
FROM vehicles v
LEFT JOIN zones z ON v.zone_id = z.id
WHERE {where}
ORDER BY v.vehicle id
")

params,

vehicles = []
for row in result.mappings().all():
vehicles.append({
"vehicle_id": row["vehicle_id"],
"plate_number": row["plate_number"],
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"driver_name": row["driver_name"],

"status": row[ "status"],
"latitude": float(row["latitude"]),
"longitude":  float(row["longitude"]),

"fuel_level": float(row["fuel_level"] or 0),
"capacity _m3": float(row["capacity_m3"] or 0),
"zone_code": row[ "zone_code"],
"zone name": row[ "zone_name"],

})

return {
"status": "success",
"total": len(vehicles),
"vehicles": vehicles,

backend\app\api\routes\zones.py

app/api/routes/zones.py

Avtaxeipion yvewypadpikwv Cwvwv Arpou MaAeBiliou.

ZWveg: GAZ (raci), AMM (Appouddpa), APE (Ayia NeAayia),
TYL (TUAlcog), KRO (Kpouowvag), ROD (Podid)

Endpoints:
GET /zones -» Alota wvwv pE OTAT1OTKA
GET /zones/{zone_code} - Aentopépeireg Cwvng
GET /zones/{zone_code}/bins > Kado1 Cwvng

GET /zones/{zone_code}/vehicles - Oxnuota Cwvng

import logging
from typing import Optional

from fastapi import APIRouter, Depends, HTTPException
from sqlalchemy import text

from sqlalchemy.ext.asyncio import AsyncSession

from app.core.database import get_db

logger
router

logging.getLogger(__name_ )
APIRouter()

# Eykupol kwdikol Cwvwv
VALID ZONE_CODES = {"GAZ", "AMM", "APE", "TYL", "KRO", "ROD"}
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async def _get zone_or_404(

db: AsyncSession,
zone_code: str,
) -> dict:

Emiotpédet Quwvn H 404 av Sev Bpebei."""
result = await db.execute(

text("""
SELECT id, zone_code, zone_name, center_lat, center_lon
FROM zones
WHERE zone_code = :zone_code

")

{"zone_code": zone_code},
)
zone = result.mappings().first()
if not zone:
raise HTTPException(404, f"Zwvn {zone_code} &ev Bpébnke.")
return dict(zone)

@router.get("/zones")
async def get_zones(db: AsyncSession = Depends(get_db)) -> dict:
Alota Cwvwv PE OTATLOTIKA KASWY KOl OXNUATWY.
Xpnoiponoieital oto tab Zwveg tou dashboard.
result = await db.execute(text("""
SELECT
z.id,
z.zone_code,
Z.zone_name,
z.center_lat,
z.center_lon,
-- ZTOT10T1KA KAdwv
COUNT(DISTINCT
b.id) AS total_bins,
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COUNT (DISTINCT CASE
WHEN s.fill status = 'critical' THEN b.id END) AS
critical bins,
COUNT(DISTINCT CASE
WHEN s.fill status = 'warning' THEN b.id END) AS
warning_bins,
ROUND(AVG(s.current_fill level)::numeric, 1) AS
avg _fill level,
-- ZTOT10T1KA oxnpdatwv

COUNT (DISTINCT
v.id) AS total vehicles,
COUNT(DISTINCT CASE
WHEN v.status = 'active' THEN v.id END) AS

active_vehicles
FROM zones z

LEFT JOIN bins b ON b.zone_id = z.id

LEFT JOIN bin_status_summary s ON s.bin_id = b.bin_id
LEFT JOIN vehicles v ON v.zone_id = z.id

WHERE z.zone_code != 'XYTA'

GROUP BY z.id, z.zone_code, z.zone_name, z.center_lat, z.center_lon
ORDER BY z.zone_code

"))

zones = []
for row in result.mappings().all():
zones.append({

"id": row["id"],
"zone_code": row[ "zone_code"],
"zone_name": row[ "zone_name"],
"center_lat": float(row["center_lat"]) if
row[ "center_lat"] else None,
"center_lon": float(row["center_lon"]) if
row[ "center_lon"] else None,
"total_bins": int(row["total_bins"] or 0),
"critical_bins": int(row["critical _bins"] or 0),
"warning_bins": int(row["warning_bins"] or 0),
"avg fill level": float(row["avg_fill level”] or 0),
"total_vehicles": int(row["total vehicles"] or @),
"active_vehicles": int(row["active_vehicles"] or 0),
}
return {
"status": "success",
"total": len(zones),
"zones": zones,
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@router.get("/zones/{zone_code}")
async def get zone_detail(
zone_code: str,

db: AsyncSession = Depends(get_db),

) -> dict:

Nemtopgpelreg prag Cwvng ME MARPN OTATLOTLKA.

zone = await _get zone_or_404(db, zone_code.upper())

# Ztotiotikd kadwv Cwvng
stats_result = await db.execute(
text("""
SELECT
COUNT (*)
total_bins,
COUNT(CASE WHEN fill status =
critical_bins,
COUNT(CASE WHEN fill_ status

warning_bins,
COUNT(CASE WHEN fill status =
normal_bins,

AS
'critical' THEN 1 END) AS
'warning' THEN 1 END) AS

"normal’ THEN 1 END) AS

ROUND(AVG(current_fill level)::numeric, 1) AS
avg_fill,
MAX(current_fill level) AS
max_fill,
MIN(current_fill level) AS
min_fill
FROM bin_status_summary
WHERE zone_code = :zone_code
")
{"zone_code": zone_code},
)
stats = stats_result.mappings().first()
# ZtotlioTtikd oxnuatwv Cwvng
veh_result = await db.execute(
text("""
SELECT
COUNT (*) AS
total,
COUNT (CASE WHEN status = 'active’ THEN 1 END) AS
active,
COUNT (CASE WHEN status = 'maintenance' THEN 1 END) AS
maintenance,
COUNT (CASE WHEN status = 'inactive' THEN 1 END) AS
inactive
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WHERE z.zone_code = :zone_code
{"zone_code": zone_code},
)
veh_stats = veh_result.mappings().first()
return {
"status": "success",
"zone": {
**zone,
"bin_stats": {
"total": int(stats["total_bins"] or 9),
"critical": int(stats["critical bins"] or 9),
"warning": int(stats["warning_bins"] or 9),
"normal": int(stats["normal_bins"] or 0),
"avg fill": float(stats["avg fill"] or 0),
"max_fill": float(stats["max_fill"] or 9),
"min_fill": float(stats["min_fill"] or 0),
s
"vehicle_stats": {
"total": int(veh_stats["total"] or 0),
"active": int(veh_stats["active"] or 90),
"maintenance": int(veh_stats["maintenance"] or 9),
"inactive": int(veh_stats["inactive"] or 0),
}J
s
}

@router.get("/zones/{zone_code}/bins")
async def get_zone_bins(

zone_code: str,

fill status: Optional[str] = None,

db: AsyncSession = Depends(get_db),
) -> dict:

Kado1 ouykekpipevng Cwvng.

Query params:
fill status: O@iAtpo koatdotoong (critical/warning/normal)

# EmaAnBeuon umap&ng Cwvng

await get zone or 404(db, zone_code.upper())

where_clauses =

["zone_code = :zone_code"]
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params: dict = {"zone_code": zone_code.upper()}

if fill status and fill status != "ALL":
where_clauses.append("fill_status = :fill status")
params["fill status"] = fill status

where = " AND ".join(where_clauses)

result = await db.execute(
text(f"""

SELECT
bin_id, location_name, address,
bin_type, latitude, longitude,
current_fill level, current_battery level,
fill status, last_reading time,
active_alerts_count

FROM bin_status_summary

WHERE {where}

ORDER BY current_fill level DESC

")
params,
)
bins = []
for row in result.mappings().all():
bins.append({
"bin_id": row["bin_id"],
"location_name": row[ "location_name"],
"address": row[ "address"],
"bin_type": row[ "bin_type"],
"latitude": float(row["latitude"] or 0),
"longitude": float(row["longitude"] or 0),
"current_fill level": float(row["current_fill level"] or
0),
"current_battery_level": float(row["current_battery_level"] or
0),
"fill status": row["fill status"],
"last_reading_time": str(row["last_reading time"]) if
row[ "last_reading time"] else None,
"active_alerts_count": int(row["active_alerts_count"] or 9),
}
return {
"status": "success",
"zone_code": zone_code.upper(),
"total": len(bins),
"bins": bins,
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@router.get("/zones/{zone code}/vehicles")
async def get_zone_vehicles(
zone_code: str,

status: Optional[str] = None,
db: AsyncSession = Depends(get_db),
) -> dict:

Oxfuata oUuyKeKPlpeEVNG Cwvng.

Query params:
status: O1Atpo katdotoong (active/inactive/maintenance)

await _get_zone_or_404(db, zone_code.upper())

where_clauses
params: dict

["z.zone_code = :zone_code"]
{"zone_code": zone_code.upper()}

if status and status = "ALL":
where_clauses.append("v.status = :status")
params["status"] = status

where = " AND ".join(where_clauses)

result = await db.execute(
text(f"""

SELECT
v.vehicle id, v.plate number, v.driver_ name,
v.vehicle_type, v.status,
v.capacity tons, v.capacity m3,
v.fuel_level, v.latitude, v.longitude

FROM vehicles v

JOIN zones z ON v.zone_id = z.id

WHERE {where}

ORDER BY
CASE v.status
WHEN 'active' THEN 1
WHEN 'maintenance’ THEN 2
ELSE 3
END,
v.vehicle id
")
params,
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vehicles = []
for row in result.mappings().all():
vehicles.append({

"vehicle_id": row["vehicle_id"],
"plate_number": row["plate_number"],
"driver_name": row[ "driver_name"],
"vehicle_type": row["vehicle_type"],
"status": row[ "status"],
"capacity_tons": float(row["capacity tons"] or 9),
"capacity m3":  float(row["capacity m3"] or 0),
"fuel level": float(row["fuel level"] or 9),
"latitude": float(row["latitude"] or @) if
row["latitude"] else None,
"longitude": float(row["longitude"] or @) if
row[ "longitude”] else None,
}
return {
"status": "success",
"zone_code": zone_code.upper(),
"total": len(vehicles),
"vehicles": vehicles,
}
backend\.env

ENVIRONMENT=development
DEBUG=True

#DATABASE_URL=postgresql+asyncpg://admin:managewastebins2025!!@localhost:54
32/wastebin_management
DATABASE_URL=postgresql+asyncpg://admin:wastebin2025@localhost:5433/wastebi
n_management

DATABASE_ECHO=False

POSTGRES_HOST=localhost

POSTGRES_PORT=5433
POSTGRES_DB=wastebin_management

Auwdopatikny Epyocio 203



ANOIKTO

EAAHNIKO Mopia Aoxavaln, « Avamtoén epapproyng EEumvng dlayeiptong
NANENIZTHMIO OTOKOUIONG OTMOPPLATOV GE pio TOAN»

POSTGRES_USER=admin
POSTGRES_PASSWORD=wastebin2025

SECRET_KEY=your-super-secret-key-change-in-production-environment
ACCESS_TOKEN_EXPIRE_MINUTES=30
ALGORITHM=HS256

GOOGLE_MAPS_API_KEY=your-google-maps-api-key
NGROK_TUNNEL_URL=https://your-ngrok-url.ngrok.io

ML_MODEL_PATH=./models

ML_MIN_DATA_POINTS=50
ALLOWED_HOSTS=localhost,127.0.0.1, *.ngrok. io
USE_POSTGRES=true

backend\Dockerfile
FROM python:3.11-slim

WORKDIR /app

# Install system dependencies

RUN apt-get update && apt-get install -y \
gcc \
g++ \
&% rm -rf /var/lib/apt/lists/*
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# Copy requirements first for better caching
COPY requirements.txt .
RUN pip install --no-cache-dir -r requirements.txt

# Copy application code
COPY .

# Create necessary directories
RUN mkdir -p uploads models logs

# Expose port
EXPOSE 8000

# Run the application

CMD ["uvicorn", "app.main:app", "--host", "0.0.0.0", "--port", "8000", "--

reload" ]

Backend\app\core\ _init .py

app/core/__init__ .py

Package init yia to core module.

IKOT1po KeEVO — O6gv kAvoupe imports models eéw, wote:

1. Na pnv amaiteitat SQLAlchemy ORM models (XpnolpomoloUpe raw SQL)

2. Na amodevyovtal circular imports

3. Na yivetal explicit import 6,Tt1 xpeldletal o kABs apxeio

Xprion:
from app.core.config import settings
from app.core.database import get_db
from app.core.security import create_access_token

Backend\app\core\config.py

app/core/config.py

Kevtpikég pubuioeig edoppoyic péow pydantic-settings.
OAeg o1 tipég 61apddovtal amd environment variables n

from pydantic_settings import BaseSettings

class Settings(BaseSettings):
# --- Nep1BaAiov ---
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ENVIRONMENT: str = "development"
DEBUG: bool = True

# --- Bdon Asdopévwv ---
DATABASE_URL: str = (
"postgresql+asyncpg://admin:wastebin2025@localhost:5433/wastebin_ma
nagement"

)

# --- Redis ---
REDIS_URL: str = "redis://:redisl23@localhost:6379/0"

# --- JWT ---

SECRET_KEY: str = "your-secret-key-change-in-production"
ALGORITHM: str = "HS256"

ACCESS_TOKEN_EXPIRE_MINUTES: int = 480 # 8 wpeg

# --- SMTP ---

SMTP_HOST: str = "smtp.gmail.com"
SMTP_PORT: int = 587

SMTP_USER: str = ""

SMTP_PASS: str = ""

# --- Frontend ---

FRONTEND_URL: str = "http://localhost:3000"

ALLOWED_ORIGINS: list[str] = [
"http://localhost:3000",
"http://localhost:8080",
"http://localhost:8081",

# --- Zvotnua ---
SYSTEM_NAME: str = "Smart Waste Management — Arjpog MaAegBiliou"

class Config:

env_file = ".env"
env_file encoding = "utf-8"
extra = "ignore" # Ayvonon moAlwv petafAntwv OTO .env

# Singleton instance — import autd mavtou
settings = Settings()

Backend\app\core\database.py

app/core/database.py
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Async SQLAlchemy engine, session factory kol dependency injection.

from collections.abc import AsyncGenerator

from sglalchemy.ext.asyncio import (
AsyncSession,
async_sessionmaker,
create_async_engine,

)

from sqlalchemy import text

from app.core.config import settings

engine = create_async_engine(
settings.DATABASE_URL,
echo=settings.DEBUG, # SQL logging oe development
pool pre_ping=True, # EAeyxog ouvdeong mp1lv xprion
pool size=10,
max_overflow=20,

AsyncSessionLocal = async_sessionmaker(
bind=engine,
expire_on_commit=False,
autoflush=False,
autocommit=False,

async def get db() -> AsyncGenerator[AsyncSession, None]:
"""FastAPI dependency mou mopExel async DB session.
async with AsyncSessionLocal() as session:
try:
yield session
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except Exception:
await session.rollback()
raise

finally:
await session.close()

async def create_tables() -> None:
"""Placeholder — migrations yivovtai p€ow SQL scripts.
pass

async def check_database_health() -> bool:

"""EAgyxog ouvbeong pe tn PBdon katd tnv ekkivnon.

try:
async with AsyncSessionLocal() as session:

await session.execute(text("SELECT 1"))

print(" Database connection OK")
return True

except Exception as exc:
print(f" Database connection FAILED: {exc}")
return False

Backend\app\core\security.py

app/core/security.py

JWT token generation/validation kaul password hashing pe bcrypt.

from datetime import datetime, timedelta

from jose import JWTError, jwt
from passlib.context import CryptContext

from app.core.config import settings

# Password hashing
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_pwd_context = CryptContext(schemes=["bcrypt"], deprecated="auto")

def verify password(plain: str, hashed: str) -> bool:
"""EnaAnBeuon kwdikou €vavti bcrypt hash."""
return _pwd context.verify(plain, hashed)

def get_password_hash(password: str) -> str:
"""Anuioupyila bcrypt hash amd plain-text kwdiko.
return _pwd_context.hash(password)

def create_access_token(

data: dict,
expires_delta: timedelta | None = None,
) -> str:

Anuioupyia JWT access token.

Args:
data: Payload (m.x. {"sub": username, "role": role})
expires delta: Aildpkeila 1oxVUog. Default:
ACCESS_TOKEN_EXPIRE_MINUTES.

Returns:
Encoded IWT string.
expire = datetime.utcnow() + (
expires_delta or
timedelta(minutes=settings.ACCESS TOKEN_EXPIRE_MINUTES)
)
payload = {**data, "exp": expire}
return jwt.encode(payload, settings.SECRET_KEY,
algorithm=settings.ALGORITHM)

def decode_access_token(token: str) -> dict | None:
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Anokwdé1komoinon JWT token.

Returns:
Payload dict 3 None av to token eival invalid/expired.

try:
return jwt.decode(
token,
settings.SECRET_KEY,
algorithms=[settings.ALGORITHM],
)

except JWTError:
return None
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Hopaptnpua B: «K®owkag tov frontend Ttov IIX Smart Waste
Management System»

frontend\src\App.tsx

* Kevtplkd component gdappoyng — 6taxeipiletat authentication,
* pavigation tabs, kol routing peto&U twv views.

*/

import React, { useState, useEffect } from 'react’;
import LoginPage from './LoginPage';

import FillnessView from './FillnessView';

import MapView from './MapView';

import RoutesView from './RoutesView';

import VehiclesView from './VehiclesView';

import TrackingView from './TrackingView';

import ZonesView from './ZonesView';

import DispatchView from './DispatchView';

import ReportsView from './ReportsView';

import CitizenReportsView from './CitizenReportsView';
import './App.css';

const API_URL = 'http://localhost:8000';

type ActiveTab =
| 'fillness'
| ‘map’
| 'routes’
| 'vehicles'
| 'tracking'
| 'zones'
| 'dispatch’
| 'reports’
| 'citizen'
| 'users';

interface User {
username: string;
role: string;
fullName: string;
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interface NavTab {
id: ActiveTab;
icon: string;
label: string;
adminOnly?: boolean;

}

interface Bin {
bin_id: string;
location_name: string;
address: string;
latitude: number;
longitude: number;
bin_type: string;
status: string;
current_fill level: number;
current_battery_level: number;

[ e o
// Constants

/] =

const NAV_TABS: NavTab[] = [
id: 'fillness', icon: 'fi-sr-chart-histogram', label: 'MAnpdétnta’ },

~

{ id: 'map', icon: 'fi-sr-marker', label: '©foeig Kddwv' },
{ id: 'routes', icon: 'fi-sr-book-alt', label: 'Anuioupyia Aiadpopwv' },
{ id: ‘'vehicles', icon: 'fi-sr-truck-side', label: 'Amoppippatodopa’ },
{ id: "tracking', icon: 'fi-sr-broadcast-tower', label: 'Tracking' },
{ id: 'zones', icon: 'fi-sr-map', label: 'Zwveg' },
{ id: ‘'dispatch', icon: 'fi-sr-settings-sliders', label: 'Aiaxeipion' },
{ id: 'reports', icon: 'fi-sr-bug', label: 'Avadopécg' },
{ id: ‘'citizen', icon: 'fi-sr-comment', label: 'Avadopeg MoAitwv' },
{ id: ‘'users', icon: 'fi-sr-users', label: 'Xproteg', adminOnly: true },
1
/] mm e omo-oo—o-o-oo-o-
// Helpers
[/ mmmm e eooo—om-o-o-o--

function clearStoredAuth(): void {
localStorage.removeItem('token');
localStorage.removeItem('user');
sessionStorage.removeIltem('token');

}
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[/ mmmm e m oo
// Component

e RECEEEEEEEE

function App() {

// islLoggedIn Eekivd false- to LoginPage kdvel auto-login amd
localStorage

// kol kaAel onLogin() av Bpel amobnkeupévo token (BA. useEffect oto
LoginPage.tsx)

const [isLoggedIn, setIsLoggedIn] = useState<boolean>(false);

const [currentUser, setCurrentUser] = useState<User>({ username: '',
role: '', fullName: "' });

const [activeTab, setActiveTab] = useState<ActiveTab>('fillness');

const [bins, setBins] = useState<Bin[]>([]);

// O6ptwon kddwv pia ¢opd petd login (xpnoiponoieitatl oto MapView)
useEffect(() => {
if (isLoggedIn) {
fetchBins();
}
}, [isLoggedIn]);

const fetchBins = async (): Promise<void> => {
try {
const res = await fetch(  ${API_URL}/api/v1l/bins”);
const json = await res.json();
setBins(json.bins ?? []);
} catch (error) {
console.error('Failed to fetch bins:', error);

}
1

const handleLogin = (token: string, username: string, role: string,
fullName: string): void => {
setCurrentUser({ username, role, fullName });
setIsLoggedIn(true);

1

const handleLogout = (): void => {
clearStoredAuth();
setIsLoggedIn(false);
setCurrentUser({ username:

}s

, role: "', fullName: '' });

if (lisLoggedIn) {
return <LoginPage onLogin={handlelLogin} />;
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¥
const visibleTabs = NAV_TABS.filter(
tab => !tab.adminOnly || currentUser.role === 'admin'
)3
return (

<div className="app-container">
<header className="app-header">
<hl className="app-title">
<i className="fi fi-sr-trash icon-mr8" aria-hidden="true"></i>
Smart Waste Management
</h1>
<p className="app-subtitle">
AQpog MaAefiliou — Zuotnua Alaxeipiong AmopplppdTwy
</p>

<nav className="app-nav" aria-label="KuUpia mAorjynon">
{visibleTabs.map(tab => (
<button
key={tab.id}
onClick={() => setActiveTab(tab.id)}
className={"app-nav-btn ${activeTab === tab.id ? 'active'
A
aria-current={activeTab === tab.id ? 'page' : undefined}
title={tab.label}

<i className={"fi ${tab.icon} icon-mr6"} aria-
hidden="true"></1i>
{tab.label}
</button>
)}

</nav>

<div className="app-user-bar">
<span className="app-user-info">
<i className="fi fi-sr-user icon-mr4" aria-hidden="true"></i>

{currentUser.fullName || currentUser.username}
"=}
<span className="app-user-role">
{currentUser.role === 'admin' ? 'Aloxeilpilotig' : 'Xe1p1lOTAg
Juotipotog'}
</span>
</span>
<button

onClick={handlelLogout}
className="app-logout-btn"
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aria-label="Amoocuvéeon"
title="E&odog"

<i className="fi fi-sr-sign-out-alt icon-mr6" aria-
hidden="true"></1i>
E€oboc¢
</button>
</div>
</header>

<main className="app-main">
{activeTab === 'fillness' && <FillnessView />}
{activeTab === 'map' && (
<div className="app-map-wrapper">
<MapView bins={bins} />

</div>
)}
{activeTab === 'routes' && <RoutesView />}
{activeTab === 'vehicles' && <VehiclesView />}
{activeTab === 'tracking' && <TrackingView />}
{activeTab === 'zones' && <ZonesView />}
{activeTab === 'dispatch' && <DispatchView />}
{activeTab === 'reports' && <ReportsView />}
{activeTab === 'citizen' && <CitizenReportsView />}
{activeTab === 'users' && currentUser.role === 'admin' && (

<div className="app-users-placeholder">
<p>Ataxeipion Xpnotwv — Coming soon</p>
</div>
)}
</main>
</div>
)
}

export default App;

frontend\src\App.css
/* ===== App.css ===== */
Ao

box-sizing: border-box;
margin: 0;
padding: ©0;

body {
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font-family: 'Segoe UI', Arial, sans-serif;
background-color: #fof4f8;
}

.icon-mrd {
margin-right: 4px;

}

.icon-mr6 {
margin-right: 6px;

}

.icon-mr8 {
margin-right: 8px;

.app-container {
min-height: 100vh;

/* ===== HEADER ===== */

.app-header {
background: linear-gradient(135deg, #la252f, #2c3e50);
color: white;
padding: 16px 24px;

}

.app-title {
font-size: 1.6rem;
display: flex;
align-items: center;
margin-bottom: 2px;

.app-subtitle {
font-size: 0.85rem;
opacity: 0.75;
margin-bottom: 14px;

/* ===== NAVIGATION ===== */
.app-nav {
display: flex;
gap: 8px;
flex-wrap: wrap;
margin-bottom: 12px;
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.app-nav-btn {
padding: 8px 14px;
background: rgba(255, 255, 255, 0.08);
color: white;
border: 1px solid rgba(255, 255, 255, 0.2);
border-radius: 20px;
cursor: pointer;
font-size: ©.85rem;
font-family: inherit;
display: flex;
align-items: center;
transition: background-color 0.2s, border-color 0.2s;

.app-nav-btn:hover {
background: rgba(255, 255, 255, 0.18);

}

.app-nav-btn.active {
background: white;
color: #2c3e50;
border-color: white;
font-weight: bold;

/* ===== USER BAR ===== */
.app-user-bar {
display: flex;
justify-content: space-between;
align-items: center;
padding-top: 10px;
border-top: 1px solid rgba(255, 255, 255, 0.15);

.app-user-info {
font-size: 0.85rem;
opacity: 0.9;
display: flex;
align-items: center;

.app-user-role {
font-weight: bold;

}

Auwdopatikny Epyocio 217



ANOIKTO

m EAAHNIKO Mopia Aoxavaln, « Avamtoén epapproyng EEumvng dlayeiptong

NANEMIZTHMIO OTOKOUIONG OTMOPPLATOV GE pio TOAN»

.app-logout-btn {
padding: 6px 14px;
background: rgba(231, 76, 60, 0.2);
color: white;

border: 1px solid rgba(231, 76, 60, 0.5);

border-radius: 8px;

cursor: pointer;

font-size: 0.85rem;

font-family: inherit;

display: flex;

align-items: center;

transition: background-color 0.2s;

.app-logout-btn:hover {
background: rgba(231, 76, 60, 0.4);

/* ===== MAIN CONTENT ===== */
.app-main {

padding: ©;
}

.app-map-wrapper {
width: 100%;

}

.app-users-placeholder {
padding: 60px;
text-align: center;
color: #7f8c8d;

}
/* ===== RESPONSIVE ===== */
@media (max-width: 768px) {

.app-nav {
overflow-x: auto;
flex-wrap: nowrap;

}

.app-user-bar {
flex-direction: column;
gap: 8px;
align-items: flex-start;

}

}

frontend\src\LoginPage.tsx
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/**
* LoginPage.tsx

* MX1 — Miotomoinon Xpnotn.

*
* Kotootdoelg (PageMode):

*  login -» Baoikrn ¢oppa ovvdeong (username + password + captcha)
*  forgot > Aitnua avdktnong kwdikou (username)

* reset-sent -»> Emipefaiwon amootoAng email

* reset-password » Oplopog Véou KwdikoUu (amd link email)

* reset-success - EmiBefaiwon €mituxoug aAAayng

*/

import React, { useState, useEffect } from 'react’;
import './LoginPage.css';

const API_URL = 'http://localhost:8000';

interface LoginPageProps {
onLogin: (token: string, username: string, role: string, fullName:
string) => void;

}

type PageMode = 'login' | 'forgot' | 'reset-sent' | 'reset-password' |
'reset-success’;

interface PasswordStrength {
label: string;

[/ = e

/** AE1oAOynon 10xvog Kwdikou — emiotpepel label + CSS class suffix. */
function getPasswordStrength(pwd: string): PasswordStrength | null {

if (pwd.length === @) return null;

if (pwd.length < 6) return { label: 'MoAU adUvapog' };

if (pwd.length < 8) return { label: 'ASUvopog' };

if (!/[A-Z]/.test(pwd) || !/[0-9]/.test(pwd)) {

return { label: 'Métpilog' };

}

if (pwd.length >= 10) return { label: 'Ioxupog' };

return { label: 'KaAdég' };
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/** Metatpon label oe CSS-safe slug (m.x. "MoAU aduvapog" - "poly-
adynamos" &ev ypeldletal — XPNO1UOMOLOUME AQT1V1KA keys). */
function strengthSlug(label: string): string {

const map: Record<string, string> = {

"MoAU aduvapog': 'very-weak',
"AdUvapocg': ‘weak',
'"Métprog': 'medium’,

"KoAog': 'good',
"Ioxupog': 'strong',
¥

return map[label] ?? 'medium’;

[/ = e e

function LoginPage({ onLogin }: LoginPageProps) {
const [mode, setMode] = useState<PageMode>('login');

// --- Login ---

const [username, setUsername] = useState('');

const [password, setPassword] = useState('');

const [rememberMe, setRememberMe] = useState(false);
const [showPassword, setShowPassword] = useState(false);

// --- Captcha ---

const [captchald, setCaptchald] = useState('');

const [captchaQuestion, setCaptchaQuestion] = useState('');
const [captchaAnswer, setCaptchaAnswer] = useState('');

// --- Forgot password ---
const [resetUsername, setResetUsername] = useState('');
const [devResetUrl, setDevResetUrl] = useState('');

// --- Reset password ---

const [resetToken, setResetToken] = useState('');

const [resetTokenUsername, setResetTokenUsername] = useState('');
const [newPassword, setNewPassword] = useState('');

const [confirmPassword, setConfirmPassword] = useState('');

const [showNewPassword, setShowNewPassword] = useState(false);

const [showConfirmPassword, setShowConfirmPassword] = useState(false);

// --- UL state ---
const [loading, setlLoading] = useState(false);
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const [error, setError] = useState('');
const [success, setSuccess] = useState('');

[ == oo

useEffect(() => {
fetchCaptcha();
checkUrlResetToken();
attemptAutoLogin();

b [Ds

/** EAgyxog av to URL mepiéxel ?token=... (link amé email reset). */
function checkUrlResetToken(): void {

const params = new URLSearchParams(window.location.search);

const token = params.get('token');

if (token) validateResetToken(token);

}

/** Auto-login oamé amobnkeupévo localStorage token (av umdpxeti). */
function attemptAutoLogin(): void {

const savedToken = localStorage.getItem('token');

const savedUser = localStorage.getItem('user');

if (!savedToken || !savedUser) return;

try {
const user = JSON.parse(savedUser);

onLogin(savedToken, user.username, user.role, user.fullName);
} catch {

localStorage.removeItem('token");

localStorage.removeItem('user');

LT TCEEEEEE TP EEEEEEEEERR

const fetchCaptcha = async (): Promise<void> => {

try {
const res = await fetch("${API_URL}/api/vl/auth/captcha’);

const data = await res.json();
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setCaptchald(data.captcha_id);
setCaptchaQuestion(data.question);
setCaptchaAnswer('');
} catch {
setError('Aduvapia olvéeong pe tov server.');
¥
¥

const handleLogin = async (e: React.FormEvent): Promise<void> => {
e.preventDefault();
setError('");
setSuccess('"');

if (lusername || !password) {
setError('ZupnmAnpwote username Kol password.');
return;

}

if (!captchaAnswer) {
setError('ZupnAnpwote to captcha.');
return;

}

setLoading(true);
try {
const res = await fetch("${API_URL}/api/v1l/auth/login™, {
method: 'POST',
headers: { 'Content-Type': 'application/json' },
body: JSON.stringify({
username,
password,
captcha_id: captchald,
captcha_answer: parselnt(captchaAnswer, 10),
remember_me: rememberMe,

})s
})s

const data = await res.json();

if (lres.ok) {
setError(data.detail || 'ZédApa oUvéeonc.');
fetchCaptcha();
return;

}

// AmoBrikeuon session — localStorage (pévipn) f sessionStorage
(mpoowpivn)
const userPayload = JSON.stringify({
username: data.username,
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role: data.role,
fullName: data.full name,

1)

if (rememberMe) {
localStorage.setItem('token', data.access_token);
localStorage.setItem('user', userPayload);

} else {
sessionStorage.setItem('token', data.access_token);
localStorage.removeItem('token');
localStorage.removeItem('user');

onLogin(data.access_token, data.username, data.role, data.full_name);
} catch {

setError('ASuvapia ouvdeong pe tov server.');

fetchCaptcha();
} finally {

setLoading(false);

}
}s

const handleForgotPassword = async (e: React.FormEvent): Promise<void> =>
{
e.preventDefault();
setError('"');
setSuccess('"');

if (!resetUsername) {
setError('E100y€TE TO username coG.');
return;

}

setLoading(true);
try {
const res = await fetch( " ${API_URL}/api/v1l/auth/password-reset-
request’, {
method: 'POST',
headers: { 'Content-Type': 'application/json' },
body: JSON.stringify({ username: resetUsername }),

})s

const data = await res.json();

if (res.ok) {

setMode('reset-sent');

if (data.dev_reset_url) setDevResetUrl(data.dev_reset url);
} else {
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setError(data.detail || 'ZédApa amootoArg.');

¥

} catch {
setError('ASuvapia ouvdeong pe Tov server.');

} finally {
setLoading(false);

¥

s

const validateResetToken = async (token: string): Promise<void> => {
try {
const res = await fetch( ${API_URL}/api/vl/auth/password-reset-
validate/${token} );
const data = await res.json();

if (data.valid) {
setResetToken(token);
setResetTokenUsername(data.username);
setMode('reset-password');
window.history.replaceState({},
} else {
setError(° 0 ouvbeopog 6ev elval €ykupog: ${data.reason} );
setMode('login');

, window.location.pathname);

}
} catch {

setError("Aduvapia emoArbeuong cuvOéEapou. ');

}
}s

const handleResetPassword = async (e: React.FormEvent): Promise<void> =>
e.preventDefault();

setError('");
setSuccess('"');

if (!newPassword || !confirmPassword) {
setError('ZupnAnpwote kot ta 6vo media.');
return;

}

if (newPassword !== confirmPassword) {
setError('01 kwdikol 6ev taipidlouv.');
return;

}

if (newPassword.length < 6) {
setError('0 Kwd1KkOG mpémel va €XE1 TOUAAX1OTOV 6 XOPOKTHPEG.');
return;

}
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setLoading(true);
try {
const res = await fetch( ${API_URL}/api/vl/auth/password-reset-
confirm™, {
method: 'POST',
headers: { 'Content-Type': 'application/json' },
body: JSON.stringify({
token: resetToken,
new_password: newPassword,
confirm_password: confirmPassword,
1)
1)

const data = await res.json();

if (res.ok) {
setMode('reset-success');
} else {
setError(data.detail || 'ZdApa aAlayrc kwSikou.');
¥
} catch {
setError('ASuvapia ouvdeong pe tov server.');
} finally {
setLoading(false);
}
¥

const resetToLoginMode = (): void => {
setMode('login');
setError('');
setSuccess('"');

1

const pwdStrength = getPasswordStrength(newPassword);

const passwordsMatch = confirmPassword.length > @ && newPassword ===
confirmPassword;

const passwordsMismatch = confirmPassword.length > @ && newPassword !==
confirmPassword;

LT TCEEEEEE TP EEEEEEEEERR

return (
<div className="login-container">
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<div className="login-bg-circlel” aria-hidden="true"></div>
<div className="login-bg-circle2" aria-hidden="true"></div>
<div className="login-bg-circle3" aria-hidden="true"></div>

<div className="login-card" role="main">
<div className="login-logo-area">
<div className="login-logo-icon" aria-hidden="true">
<i className="fi fi-sr-trash icon-logo"></i>
</div>
<hl className="login-title">Smart Waste Management</hl>
<p className="login-subtitle">Afpog MaAefiliou</p>
</div>

{error && (
<div className="login-alert-error" role="alert" aria-
live="polite">
<i className="fi fi-sr-cross-circle icon-mr8" aria-
hidden="true"></i>
{error}
</div>
)}
{success && (
<div className="login-alert-success" role="alert" aria-
live="polite">
<i className="fi fi-sr-check-circle icon-mr8" aria-
hidden="true"></i>

{success}
</div>
)}
{/* ===== LOGIN ===== */}
{mode === 'login' && (

<form onSubmit={handleLogin} noValidate>
<div className="login-section-title">
<i className="fi fi-sr-lock icon-mr8 icon-blue" aria-
hidden="true"></i>
Miotomoinon Xprotn
</div>

<div className="login-field">

<label htmlFor="login-username" className="login-label">

<i className="fi fi-sr-user icon-mr6 icon-gray" aria-
hidden="true"></i>

Ovopa Xprotn

</label>

<input
id="login-username"
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type="text"
value={username}
onChange={e => setUsername(e.target.value)}
placeholder="Elodyete username”
className="login-input”
autoComplete="username"
aria-required="true"
title="Eilodyete to 6vopa xpriotn oag"
/>
</div>

<div className="login-field">
<label htmlFor="login-password"” className="login-label">
<i className="fi fi-sr-key icon-mr6é icon-gray" aria-
hidden="true"></i>
Kwd1kog MpooBaong

</label>
<div className="login-input-wrapper">
<input
id="login-password"
type={showPassword ? 'text' : 'password'}

value={password}
onChange={e => setPassword(e.target.value)}
placeholder="Eiodyete Kwd1ko"
className="login-input login-input-password"
autoComplete="current-password”
aria-required="true"
title="Ei1odyete tov kwdikd mpdoPaocrig oag"”
/>
<button
type="button"
onClick={() => setShowPassword(!showPassword)}
className="1login-eye-btn"
aria-label={showPassword ? 'Amdkpuyn kwdikoUu' : "Epddvion
Kwdikou '}
title={showPassword ? 'Anokpuyn Kwdikol' : 'Epddvion
Kwdikou '}

<i className={"fi ${showPassword ? 'fi-sr-eye-crossed'
'fi-sr-eye'} } aria-hidden="true"></i>
</button>
</div>
</div>

<div className="1login-remember-row">

<label className="login-checkbox-label” htmlFor="remember-me-
checkbox">
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<input
type="checkbox"
id="remember-me-checkbox"
checked={rememberMe}
onChange={e => setRememberMe(e.target.checked)}
className="1login-checkbox-native"
title="Ouproou pe"
/>
<div
className={"login-checkbox ${rememberMe ? 'checked’
)
aria-hidden="true"
onClick={() => setRememberMe(!rememberMe)}

{rememberMe && <i className="fi fi-sr-check icon-check-
sm" aria-hidden="true"></i>}
</div>
<span className="login-checkbox-text" onClick={() =>
setRememberMe (! rememberMe) }>
Ouupnioou pe
</span>
</label>
<button
type="button"
onClick={() => { setMode('forgot'); setError('");
setSuccess(''); }}
className="1login-1link-btn"
title="Avdktnon kwdikou mpdoPaong”

Zexdoate TOV Kwd1KO;
</button>
</div>

<div className="login-captcha-box" role="group" aria-
labelledby="captcha-1label">
<div className="login-captcha-header">
<i className="fi fi-sr-shield-check icon-mré6 icon-green"
aria-hidden="true"></i>
<span id="captcha-label"” className="login-captcha-label">
EnaAn®eguvon aodaleiag
</span>
<button
type="button"
onClick={fetchCaptcha}
className="1login-refresh-btn"
aria-label="Avavéwon captcha"
title="Avavewon captcha"
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<i className="fi fi-sr-rotate-right" aria-
hidden="true"></i>
</button>
</div>
<div className="login-captcha-row">
<div className="login-captcha-question” aria-
label={" Captcha: ${captchaQuestion} }>
{captchaQuestion}
</div>
<input
type="number"
value={captchaAnswer}
onChange={e => setCaptchaAnswer(e.target.value)}
placeholder="="
className="1login-captcha-input"
aria-label="Amdvtnon captcha"
title="Elodyete tnv amdvtnon tou captcha"
aria-required="true"
/>
</div>
</div>

{rememberMe && (
<div className="login-remember-info" role="note">
<i className="fi fi-sr-info icon-mr6 icon-blue2" aria-
hidden="true"></i>
Oa mopapeivete ouvbedepévog yia 30 nUEPEG.
</div>

)}

<button type="submit" disabled={loading} className="login-
submit-btn" title="XUvbeon oto cvotnua">
{loading ? (
<><i className="fi fi-sr-rotate-right icon-mr8" aria-
hidden="true"></i>Z0vbéeon...</>
)+ (
<><i className="fi fi-sr-sign-in-alt icon-mr8" aria-
hidden="true"></i>30vbeon</>

)}
</button>
</form>
)}
{/* ===== FORGOT PASSWORD ===== */}
{mode === 'forgot' && (

<form onSubmit={handleForgotPassword} noValidate>
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<div className="login-section-title">
<i className="fi fi-sr-key icon-mr8 icon-orange" aria-
hidden="true"></i>
Avdaktnon Kwdikou
</div>
<p className="login-info-text">
Elodyete to <strong>dévopa xpriotn</strong> cag kal 6a oag
otetlAoupe
email pe odnyieg yia emavapopd Tou Kwd1KOU.
</p>

<div className="login-field">
<label htmlFor="reset-username” className="login-label">
<i className="fi fi-sr-user icon-mr6 icon-gray" aria-
hidden="true"></1i>
Ovopa Xpriotn (Username)
</label>
<input
id="reset-username"
type="text"
value={resetUsername}
onChange={e => setResetUsername(e.target.value)}
placeholder="Elodyete tOo username coag"
className="login-input"
autoFocus
aria-required="true"
title="Elodyete to 6vopa xprjotn ocag"
/>
</div>

<button type="submit" disabled={loading} className="login-
submit-btn" title="AmootoAr] email avdktnong kwdikou">
{loading ? (
<><i className="fi fi-sr-rotate-right icon-mr8" aria-
hidden="true"></i>AnMootoAn...</>
)+ (
<><i className="fi fi-sr-envelope icon-mr8" aria-
hidden="true"></i>AnootoAn Email</>

)}
</button>

<button
type="button"
onClick={resetToLoginMode}
className="1login-back-btn"
title="Emiotpo¢ri otn ouvéeon"
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<i className="fi fi-sr-arrow-left icon-mr6" aria-
hidden="true"></i>
Emiotpodr) otn Zuvdeon

</button>
</form>
)}
{/* ===== RESET SENT =_==== */}
{mode === 'reset-sent’' && (

<div className="login-text-center"” role="status" aria-
live="polite">
<div className="login-section-title login-section-title-
center">
<i className="fi fi-sr-envelope icon-mr8 icon-green" aria-
hidden="true"></1i>
Email AmeotdAn!
</div>
<div className="login-success-icon" aria-hidden="true">
<i className="fi fi-sr-envelope"></i>
</div>
<p className="login-info-text">
Av to username <strong>"{resetUsername}"</strong> undpxel oto
ouotnua,
Ba AdBete email pe ouvdeopo yla emavodpopd KwdO1KOU.
</p>
<p className="login-hint-text">
0 ouvbeogpog 1oxUel yla <strong>2 wpeg</strong>.
EAEyETe ka1l tov dAkeAO spam.
</p>

{devResetUrl && (
<div className="login-dev-box">
<div className="login-dev-title">
<i className="fi fi-sr-tools" aria-hidden="true"></i>
Dev Mode — SMTP 6ev €xel1 pubuiotei
</div>
<div className="login-dev-text">Xpnoiponoiiote autdv tov
ouvleopo yla Sok1pA:</div>
<button
onClick={() =>
validateResetToken(devResetUrl.split('token=")[1])}
className="1login-dev-btn"
title="Mpoxwpnon oe reset kwdikol (dev mode)"

<i className="fi fi-sr-key icon-mr6" aria-

hidden="true"></i>
Mpoxwpnon os Reset (Dev)
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</button>
</div>

)}

<button
onClick={() => { setMode('login'); setError('");
setDevResetUrl("''); }}
className="login-submit-btn"
title="Emiotpodri otn ouvdeon”

<i className="fi fi-sr-sign-in-alt icon-mr8" aria-
hidden="true"></1i>
Emiotpodry otn Xuvéeon

</button>
</div>
)}
{/* ===== RESET PASSWORD ===== */}
{mode === 'reset-password' && (

<form onSubmit={handleResetPassword} noValidate>
<div className="login-section-title">
<i className="fi fi-sr-lock icon-mr8 icon-blue" aria-
hidden="true"></i>
Op1opdg Néeou Kwdikou
</div>

{resetTokenUsername && (
<div className="login-remember-info" role="note">
<i className="fi fi-sr-user icon-mré6" aria-
hidden="true"></i>
Xprotng: <strong>{resetTokenUsername}</strong>
</div>

)}

<div className="login-field">
<label htmlFor="new-password" className="login-label">
<i className="fi fi-sr-key icon-mr6 icon-gray" aria-
hidden="true"></i>
Néog Kwd1kog

</label>
<div className="login-input-wrapper">
<input
id="new-password"
type={showNewPassword ? 'text' : 'password'}

value={newPassword}
onChange={e => setNewPassword(e.target.value)}
placeholder="Elodysete veo kwdi1ko"
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className="login-input login-input-password"
autoFocus
autoComplete="new-password"
aria-required="true"
title="El1odyete tov véo kwdikd mpdoPaong”
/>
<button
type="button"
onClick={() => setShowNewPassword(!showNewPassword)}
className="login-eye-btn"
aria-label={showNewPassword ? 'Anokpuyn veéou kwdikou'
"Epddvion véou kwdikou'}
title={showNewPassword ? 'Amnokpuyn kwdikoU' : 'Epddvion
Kwd1kou ' }

<i className={"fi ${showNewPassword ? 'fi-sr-eye-crossed'
'fi-sr-eye'} } aria-hidden="true"></i>
</button>
</div>
{pwdStrength && (
<div className="login-pwd-strength" aria-label={"Ioxug
Kwd1koU: ${pwdStrength.label} }>
<div className="login-pwd-strength-row">
<span className="icon-gray">IoxUg kKwd1kou:</span>
<span className={ login-pwd-label login-pwd-label-
${strengthSlug(pwdStrength.label)} }>
{pwdStrength.label}
</span>
</div>
<div className="login-pwd-strength-bar-bg" title={" Ioxug
kwd1koU: ${pwdStrength.label}  }>
<div
className={"login-pwd-strength-bar login-pwd-bar-
${strengthSlug(pwdStrength.label)} }
/>
</div>
</div>
)}

</div>

<div className="login-field">
<label htmlFor="confirm-password" className="login-label">
<i className="fi fi-sr-key icon-mr6 icon-gray" aria-
hidden="true"></i>
EmiBePaiwon NEou Kwdikou
</label>
<div className="login-input-wrapper">
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<input
id="confirm-password"
type={showConfirmPassword ? 'text' : 'password'}
value={confirmPassword}
onChange={e => setConfirmPassword(e.target.value)}
placeholder="EnavaAdBete tov Kwd1KO"
className={"login-input login-input-password
${passwordsMismatch ? 'login-input-confirm-nomatch'
passwordsMatch ? 'login-input-confirm-match’
3}
autoComplete="new-password"
aria-required="true"
title="EmavaAdpete tov véo kwdikd mpdoPfaong”
aria-describedby="confirm-password-error"
/>
<button
type="button"
onClick={() =>
setShowConfirmPassword(!showConfirmPassword)}
className="1login-eye-btn"
aria-label={showConfirmPassword ? 'Andkpuyn emipfefaiwong
Kwdikou' : 'Epddvion emifefaiwong kwdikou'}
title={showConfirmPassword ? 'Andkpuyn KwdikoU'
"Epdavion kwdikou'}

>
<i className={"fi ${showConfirmPassword ? 'fi-sr-eye-
crossed' : 'fi-sr-eye'} } aria-hidden="true"></i>
</button>
</div>

{passwordsMismatch && (
<div id="confirm-password-error" className="login-match-
error" role="alert">
<i className="fi fi-sr-cross-circle" aria-
hidden="true"></1i>
01 kwéikol 6ev taipialouv
</div>
)}
{passwordsMatch && (
<div className="login-match-ok" role="status">
<i className="fi fi-sr-check-circle" aria-
hidden="true"></i>
01 kwé1kol taipialouv
</div>
)}

</div>
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<button type="submit" disabled={loading} className="login-
submit-btn" title="AmoBrikeuon veéou kKwdikou">
{loading ? (
<><i className="fi fi-sr-rotate-right icon-mr8" aria-
hidden="true"></i>Anobrkevon...</>
) (
<><i className="fi fi-sr-check-circle icon-mr8" aria-
hidden="true"></i>AA\ayn} Kwdikou</>

)}
</button>
</form>
)}
{/* ===== RESET SUCCESS ===== */}
{mode === 'reset-success’' && (

<div className="login-text-center" role="status" aria-
live="polite">
<div className="login-section-title login-section-title-
center">
<1 className="fi fi-sr-check-circle icon-mr8 icon-green"
aria-hidden="true"></1i>
Emituxng AAAayn!
</div>
<div className="login-success-icon" aria-hidden="true">
<i className="fi fi-sr-check-circle"></i>
</div>
<p className="login-info-text">
0 kwb1kdg ogag AAAaEe emituxwg!
Mrnopeite twpa va cuvdebeite pe tov VvEo oag KwdKO.
</p>
<button
onClick={() => {
setMode('login');
setNewPassword("'");
setConfirmPassword('"');
setResetToken('");
setResetTokenUsername('"');
fetchCaptcha();
b}
className="1login-submit-btn"
title="Metdpaon otn ouvbdeon"

<i className="fi fi-sr-sign-in-alt icon-mr8" aria-
hidden="true"></i>
MetdaBaon otn Zuvdeon
</button>
</div>
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)}

<div className="login-footer" role="contentinfo">
Smart Waste Management v1.0 — Arpog MaAegBiliou
</div>
</div>
</div>
)s
}

export default LoginPage;

frontend\src\LoginPage.css

/* Icon utility classes */

.icon-mr8 { margin-right: 8px; }

.icon-mr6 { margin-right: 6px; }

.icon-blue { color: #3498db; }

.icon-blue2 { color: #2980b9; }

.icon-green { color: #27a2e60; }

.icon-orange { color: #f39c12; }

.icon-gray { color: #7f8c8d; }

.icon-logo { font-size: 1.8rem; color: white; }
.icon-check-sm { font-size: ©.7rem; color: white; }

/* Text center utility */
.login-text-center { text-align: center; }

/* Section title centered */
.login-section-title-center { justify-content: center; }

/* Captcha label */
.login-captcha-label {
font-size: 0.85rem;

color: #2c3e50;
font-weight: bold;

}

/* Hint text */

.login-hint-text {
font-size: ©.85rem;
color: #7f8c8d;
margin-bottom: 20px;

}
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/* Password strength label colors */
.login-pwd-label { font-weight: bold; }
.login-pwd-label-noAU-adUvapog { color: #e74c3c; }
.login-pwd-label-aduvapog { color: #f39c12; }
.login-pwd-label-petprog { color: #f39c12; }
.login-pwd-label-kaAég { color: #2ecc71; }
.login-pwd-label-1oxupog { color: #27ae60; }

/* Password strength bar widths */

.login-pwd-bar-moAu-aduvapog { width: 20%; background-color: #e74c3c; }
.login-pwd-bar-aduvapog { width: 40%; background-color: #f39cl12; }
.login-pwd-bar-pétplog { width: 60%; background-color: #f39c12; }
.login-pwd-bar-kaAég { width: 80%; background-color: #2ecc71; }
.login-pwd-bar-1oxupog { width: 100%; background-color: #27ae60; }

.login-container {

min-height: 100vh;

display: flex;

align-items: center;

justify-content: center;

background: linear-gradient(135deg, #1a252f 0%, #2c3e50 50%, #la3ada
100%) ;

padding: 20px;

position: relative;

overflow: hidden;

}

/* Background decorative circles */
.login-bg-circlel {

position: absolute;

top: -100px;

right: -100px;

width: 400px;

height: 400px;

border-radius: 50%;

background: rgba(52, 152, 219, 0.1);

pointer-events: none;

.login-bg-circle2 {
position: absolute;
bottom: -150px;
left: -150px;
width: 500px;
height: 500px;
border-radius: 50%;
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background: rgba(39, 174, 96, 0.08);
pointer-events: none;

}

.login-bg-circle3 {
position: absolute;
top: 50%;
left: 50%;
transform: translate(-50%, -50%);
width: 600px;
height: 600px;
border-radius: 50%;
background: rgba(255, 255, 255, 0.02);
pointer-events: none;

/* Card */
.login-card {
background-color: white;
border-radius: 16px;
padding: 36px;
width: 100%;
max-width: 440px;
box-shadow: @ 25px 80px rgba(e, 0, 0, 0.4);
position: relative;
z-index: 1;

/* Logo area */

.login-logo-area {
text-align: center;
margin-bottom: 28px;

}

.login-logo-icon {
width: 64px;
height: 64px;
background: linear-gradient(135deg, #2c3e50, #3498db);
border-radius: 16px;
display: flex;
align-items: center;
justify-content: center;
margin: @ auto 12px;
box-shadow: © 8px 24px rgba(52, 152, 219, 0.3);

.login-title {
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font-size: 1.3rem;
font-weight: bold;
color: #2c3e50;
margin: @ 0 4px;

.login-subtitle {
font-size: 0.85rem;
color: #7f8c8d;
margin: 0;

}

/* Section title */
.login-section-title {
font-size: 1rem;
font-weight: bold;
color: #2c3e50;
margin-bottom: 20px;
display: flex;
align-items: center;
padding-bottom: 10px;
border-bottom: 2px solid #ecfofl;

/* Fields */
.login-field {
margin-bottom: 16px;

}

.login-label {
display: flex;
align-items: center;
margin-bottom: 6px;
font-weight: bold;
font-size: 0.87rem;
color: #2c3e50;

.login-input-wrapper {
position: relative;

}

.login-input {
width: 100%;
padding: 11px 14px;
border: 2px solid #ecfofl;
border-radius: 8px;
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font-size: 0.95rem;

outline: none;

transition: border-color 0.2s;
box-sizing: border-box;
font-family: inherit;

.login-input:focus {
border-color: #3498db;
¥

.login-input-password {
padding-right: 44px;
}

.login-input-confirm-match {
border-color: #27ae60;
}

.login-input-confirm-nomatch {
border-color: #e74c3c;

}

/* Eye button */

.login-eye-btn {
position: absolute;
right: 12px;
top: 50%;
transform: translateY(-50%);
background: none;
border: none;
cursor: pointer;
color: #7f8c8d;
font-size: 1rem;
padding: 4px;

/* Remember me row */
.login-remember-row {
display: flex;
align-items: center;
justify-content: space-between;
margin-bottom: 16px;

.login-checkbox-1label {
display: flex;
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}

/* Native checkbox hidden (xpnoipomoieital yia accessibility) */

Mopia Aoxavaln, « Avamtoén epapproyng EEumvng dlayeiptong

align-items: center;

gap: 8px;
cursor: pointer;

.login-checkbox-native {

position: absolute;

opacity: ©;
width: ©;
height: ©;

margin: 0;

.login-checkbox {

width: 20px;

height: 20px;

border: 2px solid #bdc3c7;
border-radius: 5px;
cursor: pointer;

display: flex;
align-items: center;
justify-content: center;
transition: all 0.2s;
flex-shrink: 0;

.login-checkbox.checked {

}

background-color: #3498db;
border-color: #3498db;

.login-checkbox-text {

}

font-size: 0.9rem;
color: #2c3e50;
cursor: pointer;

.login-link-btn {

background: none;

border: none;

color: #3498db;

cursor: pointer;

font-size: 0.87rem;
font-weight: bold;
text-decoration: underline;
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padding: ©0;
}

/* Captcha */

.login-captcha-box {
background-color: #f8f9fa;
border-radius: 8px;
padding: 12px 14px;
margin-bottom: 16px;
border: 1px solid #ecfofl;

.login-captcha-header {
display: flex;
align-items: center;
margin-bottom: 8px;

}

.login-captcha-question {
background-color: #2c3e50;
color: white;
padding: 8px 16px;
border-radius: 8px;
font-weight: bold;
font-size: 1rem;
letter-spacing: 1px;
flex: 1;

.login-captcha-row {
display: flex;
gap: 10px;
align-items: center;

}

.login-captcha-input {
width: 70px;
padding: 8px;
border: 2px solid #3498db;
border-radius: 8px;
text-align: center;
font-size: 1.1rem;
font-weight: bold;
outline: none;

.login-refresh-btn {
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background: none;
border: none;
cursor: pointer;
color: #3498db;
font-size: 0.9rem;
margin-left: auto;
padding: 2px 6px;

/* Info boxes */

.login-remember-info {
background-color: #ebf5fb;
color: #2980b9;
padding: 8px 12px;
border-radius: 6px;
font-size: 0.82rem;
margin-bottom: 16px;
display: flex;
align-items: center;

/* Submit button */
.login-submit-btn {
width: 100%;
padding: 12px;
background: linear-gradient(135deg, #2c3e50, #3498db);
color: white;
border: none;
border-radius: 8px;
font-size: 1rem;
font-weight: bold;
cursor: pointer;
display: flex;
align-items: center;
justify-content: center;
box-shadow: @ 4px 15px rgba(52, 152, 219, 0.3);
margin-bottom: 12px;
font-family: inherit;

.login-submit-btn:disabled {
opacity: 0.7;
cursor: not-allowed;

}

.login-back-btn {
width: 100%;
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padding: 10px;
background-color: #ecfofl;
color: #2c3e50;

border: none;
border-radius: 8px;
font-size: ©.9rem;
font-weight: bold;
cursor: pointer;
display: flex;
align-items: center;
justify-content: center;
font-family: inherit;

/* Alerts */

.login-alert-error {
background-color: #fdecea;
color: #e74c3c;
padding: 10px 14px;
border-radius: 8px;
margin-bottom: 16px;
font-size: 0.87rem;
display: flex;
align-items: center;
border: 1px solid #f5c6cb;

.login-alert-success {
background-color: #d5f5e3;
color: #27ae60;
padding: 10px 14px;
border-radius: 8px;
margin-bottom: 16px;
font-size: 0.87rem;
display: flex;
align-items: center;
border: 1px solid #a9dfbf;

/* Info text */

.login-info-text {
font-size: 0.87rem;
color: #5d6d7e;
line-height: 1.6;
margin-bottom: 20px;
text-align: center;
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/* Password strength */
.login-pwd-strength {
margin-top: 6px;

}

.login-pwd-strength-row {
display: flex;
justify-content: space-between;
font-size: ©.75rem;
margin-bottom: 3px;

.login-pwd-strength-bar-bg {
background-color: #ecfof1l;
border-radius: 10px;
height: 5px;

}

.login-pwd-strength-bar {
height: 100%;
border-radius: 10px;
transition: width 0.3s;

}

/* Match messages */

.login-match-ok {
font-size: ©.78rem;
color: #27ae60;
margin-top: 4px;
display: flex;
align-items: center;
gap: 4px;

.login-match-error {
font-size: ©.78rem;
color: #e74c3c;
margin-top: 4px;
display: flex;
align-items: center;
gap: 4px;

/* Dev mode box */
.login-dev-box {
background-color: #fef9e7;
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border: 1px solid #f39c12;

border-radius: 8px;
padding: 12px;

margin-bottom: 16px;

text-align: left;

.login-dev-title {
font-size: ©.8rem;
color: #f39c12;
font-weight: bold;
margin-bottom: 6px;
display: flex;

align-items: center;

gap: 6px;

.login-dev-text {
font-size: 0.75rem;
color: #2c3e50;
margin-bottom: 8px;

}

.login-dev-btn {
width: 100%;
padding: 8px;

background-color: #f39c12;

color: white;
border: none;
border-radius: 6px;
cursor: pointer;
font-weight: bold;
font-size: 0.85rem;

font-family: inherit;

/* Success icon */
.login-success-icon {
font-size: 3rem;

margin: 20px 0;
text-align: center;

}

/* Footer */

.login-footer {
text-align: center;
font-size: ©.75rem;
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color: #bdc3c7;

margin-top: 20px;

padding-top: 16px;

border-top: 1px solid #ecfofl;
¥
/* Password strength bar — mAdtog¢ avd esnimedo 1oxvog (avti yia inline
style) */
.login-pwd-bar-very-weak { width: 20%; background-color: #e74c3c;
.login-pwd-bar-weak { width: 40%; background-color: #f39c12;
.login-pwd-bar-medium { width: 60%; background-color: #f39c12;
.login-pwd-bar-good { width: 80%; background-color: #2ecc71;
.login-pwd-bar-strong { width: 100%; background-color: #27ae60;

L A S S

.login-pwd-label-very-weak
.login-pwd-label-weak
.login-pwd-label-medium
.login-pwd-1label-good
.login-pwd-label-strong

color: #e74c3c;
color: #f39c12;
color: #f39c12;
color: #2ecc71;
color: #27ae60;

Lt W e W e W et W g}
[ L S

Frontend\src\ZonesView.tsx
/ k%
* ZonesView.tsx
* Itoatiotikd avda dwvn tou Orpou. AUo TMPOBOAEG:
*  table -» bar chart ouykpiong + kdpteg {wvwv. Otav emiAsyel {wvn avoilyetl
* panel pe T1¢ AEMTOMEPELEC KAl Tn AloTta twv KASWV TNG.
*  map > xO0pTNg ME ta opla (Circle) katl ta KEvTpa Twv CWVWV.

*

Ta dedopéva avavewvovtaol poOva Toug KABs 30s.
*
* Styling: 6Aa ta xpwpota opilovtatl amd CSS classes (zone-XXX / fill-* /
stat-*).
* To povo Suvaplko peyebog sival to MAATOG TNG Mmdpag MANPOTNTOG, TOU TO
B€toupe
* wg CSS variable péow ref (widthRef) wote va pn xpeidletal inline style.
*/
import React, { useState, useEffect } from 'react’;
import {
BarChart, Bar, XAxis, YAxis, CartesianGrid, Tooltip, Legend,
ResponsiveContainer, Cell,
} from 'recharts’;
import { MapContainer, TilelLayer, Marker, Popup, Circle } from 'react-
leaflet';
import L from 'leaflet’;
import 'leaflet/dist/leaflet.css’;
import './ZonesView.css';
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const API URL = 'http://localhost:
const REFRESH_INTERVAL_MS = 30000;

interface Zone {
zone_id: number;
zone_code: string;
zone_name: string;
total_bins: number;
critical bins: number;
warning_bins: number;
normal_bins: number;
avg fill level: number;
total_vehicles: number;

interface ZoneBin {
bin_id: string;
location_name: string;
current_fill_level: number;
fill status: string;
current_battery level: number;
latitude: number;
longitude: number;
active_alerts_count: number;

[/ ==

// Ztabepo xpwpa ava Kwdikd Cwvng
// (to 1610 ypuwpa opiletal Kal wg
styling).
const ZONE_COLORS: Record<string,
GAZ: '#3498db',
AMM: "#27ae60',
APE: '#e74c3c’,
TYL: '#f39ci12',
KRO: '#9b59b6",

Ammlopatiky Epyocio

8000 ;

— Xpelaletal wg prop oto recharts/leaflet
CSS class zone-XXX yia to umdéAoimo

string> = {
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ROD: '#labc9c',
s

// Tewypadpikd kévtpo kdBe lwvng (yia ta markers otov Xxdptn).
const ZONE_CENTERS: Record<string, [number, number]> = {

GAZ: [35.3259, 25.0659],

AMM: [35.3370, 25.0800],

APE: [35.4050, 25.0185],

TYL: [35.2963, 25.0184],

KRO: [35.2300, 24.9815],

ROD: [35.3596, 25.0278],

}s

const MAP_CENTER: [number, number] = [35.33, 25.04];
const DEFAULT_ZONE_COLOR = '#3498db"';

e ECEEEE

function zoneColor(code: string): string {
return ZONE_COLORS[code] ?? DEFAULT_ZONE_COLOR;

}

/** CSS class PE TO Xpwpa TANPOTNTOG: KOKK1VO >=80, TOPTOKAAL >=60, aAAlwg
npdoivo. */
function fillClass(level: number): string {

if (level >= 80) return 'fill-critical’;

if (level >= 60) return 'fill-warning';

return 'fill-ok';

}

/** Ref callback mou B€tel to MAdTOog tng pmdpag wg CSS variable — xwpig
inline style. */
function widthRef(level: number) {
return (el: HTMLDivElement | null): void => {
if (el) el.style.setProperty('--fill-width', “${level}% );
}s

T R ELCLTECEEEEEEERES
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function ZonesView() {
const [zones, setZones] = useState<Zone[]>([]);
const [selectedZone, setSelectedZone] = useState<Zone | null>(null);
const [zoneBins, setZoneBins] = useState<ZoneBin[]>([]);
const [loading, setlLoading] = useState(true);
const [loadingBins, setlLoadingBins] = useState(false);
const [showMap, setShowMap] = useState(false);
const [lastUpdated, setlastUpdated] = useState<Date | null>(null);

// Apxikni ¢éptwon + auto-refresh kdbe 30s

useEffect(() => {
fetchZones();
const interval = setInterval(fetchZones, REFRESH_INTERVAL_MS);
return () => clearInterval(interval);

b [Ds

[ == e e

const fetchZones = async (): Promise<void> => {
try {
const res = await fetch( ${API_URL}/api/v1l/zones );
const json = await res.json();
setZones(json.zones ?? []);
setLastUpdated(new Date());
} catch (error) {
console.error('Failed to fetch zones:', error);
} finally {
setLoading(false);
}
}s

const fetchZoneBins = async (zoneCode: string): Promise<void> => {
setLoadingBins(true);
try {
const res = await fetch( " ${API_URL}/api/v1l/zones/${zoneCode}/bins);
const json = await res.json();
setZoneBins(json.bins ?? []);
} catch (error) {
console.error('Failed to fetch zone bins:', error);
} finally {
setLoadingBins(false);
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[ ==

const handleZoneClick = (zone: Zone): void => {
setSelectedZone(zone);
fetchZoneBins(zone.zone code);
setShowMap(false);

}s

[ == e e

const totalStats = {
bins: zones.reduce((sum, z) => sum + z.total_bins, 9),
critical: zones.reduce((sum, z) => sum + z.critical bins, 0),
warning: zones.reduce((sum, z) => sum + z.warning_bins, 0),
vehicles: zones.reduce((sum, z) => sum + z.total_vehicles, 0),
avgFill: zones.length > @

? (zones.reduce((sum, z) => sum + z.avg_fill level, ©) /
zones.length).toFixed(1)
‘0,
}s

const summaryCards = [
{ label: 'XUvoAo Kdadwv', value: totalStats.bins, cls: 'stat-blue',
icon: 'fi-sr-trash' },
{ label: 'Kpioipovl', value: totalStats.critical, cls: 'stat-red', icon:
'fi-sr-triangle-warning' },
{ label: 'Mpoooxn', value: totalStats.warning, cls: 'stat-orange’,
icon: 'fi-sr-triangle-warning' },
{ label: 'Méon MAnpoétnta', value: ~${totalStats.avgFill}% , cls: 'stat-
purple', icon: 'fi-sr-chart-histogram' },
{ label: 'OxApota', value: totalStats.vehicles, cls: 'stat-green',
icon: 'fi-sr-truck-side' },
1;
const detailStats = selectedZone ? [

{ label: 'XUvoAo Kddwv', value: selectedZone.total bins, cls: 'stat-
blue' },
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{ label: 'Kpioipoi', value: selectedZone.critical _bins, cls: 'stat-red’
s

{ label: 'Mpoooxn', value: selectedZone.warning bins, cls: 'stat-
orange' },

{ label: 'Kavovikoi', value: selectedZone.normal_bins, cls: 'stat-
green' },

{ label: 'Méon NMAnpdtnta', value: “${selectedZone.avg fill levell}% ,
cls: 'stat-purple' },

{ label: 'OxApota', value: selectedZone.total_vehicles, cls: 'stat-

teal' },
1+ 0[5
L L L
// Render
[/ mmm e e e e
return (

<div className="zones-container">

{/* Header */}
<div className="zones-header">
<h2 className="zones-title">
<i className="fi fi-sr-map-marker-home" aria-hidden="true"></i>
STAT10T1KA ZwVwv
</h2>
<div className="zones-header-actions">
{lastUpdated && (
<span className="zones-last-updated">
<i className="fi fi-sr-rotate-right icon-mr4" aria-
hidden="true"></i>
{lastUpdated.tolLocaleTimeString('el-GR")}

</span>
)}
<button
onClick={() => setShowMap(!showMap)}
className={"zones-toggle-btn ${showMap ? 'active' : "'} }
title={showMap ? 'Epddvion mivaka otatiotikwv' : 'Epddvion
xaptn Cwvwv'}
>
<i className={"fi ${showMap ? 'fi-sr-list' : 'fi-sr-map'} }
aria-hidden="true"></i>
{showMap ? 'MpoBoAn Mivaka' : 'MpoBoAR Xdptn'}
</button>
</div>
</div>
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{/* ZuvoAikd stats */}
<div className="zones-summary-grid">
{summaryCards.map(card => (
<div key={card.label} className={ zones-stat-card ${card.cls} }>
<i className={"fi ${card.icon} zones-stat-icon } aria-
hidden="true"></i>
<div className="zones-stat-value">{card.value}</div>
<div className="zones-stat-label">{card.label}</div>
</div>
))}

</div>

{loading ? (
<div className="zones-loading" role="status" aria-live="polite">
<i className="fi fi-sr-rotate-right zones-loading-icon" aria-
hidden="true"></i>
</div>
) : showMap ? (

/* ===== MpoPoAn xaptn ===== */
<div className="zones-map-wrap">
<MapContainer center={MAP_CENTER} zoom={11} className="zones-
map">
<Tilelayer
attribution="'&copy; <a
href="https://www.openstreetmap.org/copyright">0OpenStreetMap</a>"
url="https://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png"
/>
{zones.map(zone => {
const center = ZONE_CENTERS[zone.zone_code];
if (!center) return null;
const color = zoneColor(zone.zone_code);

return (
<React.Fragment key={zone.zone code}>

<Circle
center={center}
radius={3000}
color={color}
fillColor={color}
fillOpacity={0.15}
weight={2}

/>

<Marker
position={center}
icon={L.divIcon({
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html: “<div class="zones-map-label zone-
${zone.zone_code}">
${zone.zone_name}<br/>
<small>${zone.total bins} kddot |
${zone.avg_fill level}%</small>
</div>",
className: '',
iconSize: [120, 50],
iconAnchor: [60, 25],
1}

<Popup>
<div className="zones-popup">
<h4 className="zones-popup-
title">{zone.zone_name}</h4>
<p className="zones-popup-row">
<i className="fi fi-sr-trash icon-mr6" aria-
hidden="true"></1i>
Kadoi: {zone.total bins}
</p>
<p className="zones-popup-row critical”>
<i className="fi fi-sr-triangle-warning icon-mr6"
aria-hidden="true"></1i>
Kptloipoil: {zone.critical bins}
</p>
<p className="zones-popup-row warning">
<i className="fi fi-sr-triangle-warning icon-mr6"
aria-hidden="true"></1i>
Npoooxni: {zone.warning_bins}
</p>
<p className="zones-popup-row">
<i className="fi fi-sr-chart-histogram icon-mr6"
aria-hidden="true"></i>
Méon mAnpdétnta: {zone.avg fill level}%
</p>
<p className="zones-popup-row">
<1 className="fi fi-sr-truck-side icon-mré6" aria-
hidden="true"></i>
OxAuata: {zone.total vehicles}

</p>

</div>

</Popup>

</Marker>
</React.Fragment>
)
N}
</MapContainer>
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</div>

/* ===== MpoBoAfj mivoka ===== */
<div className={"zones-layout ${selectedZone ? 'with-detail'’

Y

{/* Chart + kdpteg Cwvwv */}
<div>
<div className="zones-panel">
<h3 className="zones-panel-title">
<i className="fi fi-sr-chart-histogram" aria-
hidden="true"></i>
TUykplon Zwvwv
</h3>
<ResponsiveContainer width="100%" height={250}>
<BarChart data={zones} margin={{ top: 5, right: 20, left:
10, bottom: 5 }}>
<CartesianGrid strokeDasharray="3 3" />
<XAxis dataKey="zone_name" tick={{ fontSize: 11 }} />

<YAxis />
<Tooltip
formatter={(val: number, name: string) =>
[val, name === 'avg _fill level' ? 'Mée€on MAnpotnta %'
: name]
}
/>
<Legend />
<Bar dataKey="total bins" name="Kdaéo1" radius={[4, 4, 0,
0]}>

{zones.map(z => (
<Cell key={z.zone_code} fill={zoneColor(z.zone_code)}
/>
)}
</Bar>
<Bar dataKey="critical bins" name="Kpioipoil"
fill="#e74c3c" radius={[4, 4, 0, 0]} />
</BarChart>
</ResponsiveContainer>
</div>

<div className="zones-cards-grid">
{zones.map(zone => {
const isSelected = selectedZone?.zone code ===
zone.zone_code;
return (
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<div

key={zone.zone_code}

onClick={() => handleZoneClick(zone)}

onKeyDown={e => { if (e.key === 'Enter')
handlezZoneClick(zone); }}

className={"zones-card zone-${zone.zone_ code}
${isSelected ? 'selected' : "'} }

role="button"

tabIndex={0}

title={ Aentopépeiec Cwvng ${zone.zone_name} }

<div className="zones-card-header">
<h4 className="zones-card-name">{zone.zone_name}</h4>
<span className="zones-card-
badge">{zone.zone_code}</span>
</div>

{/* Mndpa pé€ong mAnpotntog */}
<div className={ zones-fill
${fillClass(zone.avg_fill level)} } ref={widthRef(zone.avg_fill level)}>
<div className="zones-fill-header">
<span>Mgon MAnpotnto</span>
<span className="zones-fill-
pct">{zone.avg_fill level}%</span>
</div>
<div className="zones-fill-bar-bg">
<div className="zones-fill-bar" />
</div>
</div>

<div className="zones-card-stats">
<div className="zones-card-stat critical"”>
<div className="zones-card-stat-
value">{zone.critical_bins}</div>
<div className="zones-card-stat-
label">Kpioipoi</div>
</div>
<div className="zones-card-stat bins">
<div className="zones-card-stat-
value">{zone.total_bins}</div>
<div className="zones-card-stat-label">Kd&doi</div>
</div>
<div className="zones-card-stat vehicles">
<div className="zones-card-stat-
value">{zone.total vehicles}</div>
<div className="zones-card-stat-
label">0OxApota</div>
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</div>
</div>
</div>
)5
D}
</div>
</div>

{/* Panel Aemtopepelwv emiAeypevng Cwvng */}
{selectedZone && (
<div>
<div className={" zones-detail-card zone-
${selectedZone.zone_code}  }>
<div className="zones-detail-header">
<h3 className="zones-detail-title">
<i className="fi fi-sr-marker zones-detail-marker"
aria-hidden="true"></i>
{selectedZone.zone_name}
</h3>
<button
onClick={() => setSelectedZone(null)}
className="zones-close-btn"
aria-label="KAgio1po Aemtopepeiwv”
title="KAeioipo"

<i className="fi fi-sr-cross" aria-hidden="true"></i>
</button>
</div>

<div className="zones-detail-grid">
{detailStats.map(stat => (
<div key={stat.label} className={ zones-detail-stat
${stat.cls} }»>
<div className="zones-detail-stat-
value">{stat.value}</div>
<div className="zones-detail-stat-
label">{stat.label}</div>
</div>
)}
</div>
</div>

{/* Alota kddwv tng Cwvng */}
<div className={" zones-bins-panel zone-
${selectedZone.zone_code}  }>
<div className="zones-bins-header">
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<i className="fi fi-sr-trash zones-bins-icon" aria-
hidden="true"></i>
<h4 className="zones-bins-title">Kado1 Zwvng
({zoneBins.length})</h4>
</div>

{loadingBins ? (
<div className="zones-loading" role="status" aria-
live="polite">
<i className="fi fi-sr-rotate-right zones-loading-icon"
aria-hidden="true"></1i>
</div>
) i (
<div className="zones-bins-1ist">
{zoneBins.map(bin => (
<div key={bin.bin_id} className="zones-bin-row">
<div>
<div className="zones-bin-id">
{bin.active_alerts_count > 0 && (
<1 className="fi fi-sr-triangle-warning
zones-bin-alert" aria-hidden="true"></i>
)}
{bin.bin_id}
</div>
<div className="zones-bin-
location">{bin.location_name}</div>
</div>
<div
className={" zones-bin-right
${fillClass(bin.current_fill level)} }
ref={widthRef(bin.current_fill_level)}

<div className="zones-bin-
pct">{bin.current_fill level}%</div>
<div className="zones-bin-bar-bg">
<div className="zones-bin-bar" />
</div>
</div>
</div>
))}
</div>
)}
</div>
</div>
)}
</div>

)}
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</div>
)5
}

export default ZonesView;

Frontend\src\ZonesView.css
[* ===== ZonesView.css ===== */

.dcon-mr4 {
margin-right: 4px;
}

.dcon-mr6 {
margin-right: 6px;
}

.dcon-mr8 {
margin-right: 8px;
}

/*

XPQMATA MEZQ CSS VARIABLES (avti yia inline styles)

- zone-XXX ->ypopa + avoryt andypmor kébe {ovng

- fill-* > ypodpo prdpag avaroyo pe TANpOTTA

- stat-* > ypdpo KAPTOG GTATIGTIKOD

To mAdrog g undpog (--fill-width) opileton amd JS péow ref, yrati eivan
cuveyng T Ko dgv yiveran class.

*/

.zone-GAZ {
--zone-color: #3498db;
--zone-tint: #eaf4fb;

}

.zone-AMM {
--zone-color: #27ae60;
--zone-tint: #e7f7ee;

H

.zone-APE {
--zone-color: #e74c¢3c;
--zone-tint: #fdeceb;

§
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.zone-TYL {
--zone-color: #f39¢12;
--zone-tint: #fef4el;

}

.zone-KRO {
--zone-color: #9b59b6;
--zone-tint: #f3ebf7;

§

.zone-ROD {
--zone-color: #1abc9c;
--zone-tint: #e619f5;

}

fill-ok {

--fill-color: #27ae60;

J

fill-warning {
--fill-color: #£39¢12;

}

fill-critical {
--fill-color: #e74¢c3c;

}

.stat-blue {
--stat-color: #3498db;

}

.stat-red {
--stat-color: #e74c¢3c;

}

.stat-orange {
--stat-color: #39¢12;

}

.stat-purple {
--stat-color: #9b59b6;
H

.stat-green {
--stat-color: #27ae60;

}

.stat-teal {
--stat-color: #labc9c;

Auwdopatikny Epyocio 260



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

}

/¥ ===== CONTAINER =====*/
.zones-container {

padding: 20px;

max-width: 1400px;

margin: 0 auto;

}

/¥ =====HEADER =====*/
.zones-header {
display: flex;
justify-content: space-between;
align-items: center;
margin-bottom: 20px;

}

.zones-title {
margin: 0;
color: #2¢3e50;
display: flex;
align-items: center;
gap: 8px;

}

.zones-header-actions {
display: flex;
gap: 10px;
align-items: center;

}

.zones-last-updated {
font-size: 0.8rem;
color: #7f8c8d;
display: flex;
align-items: center;

}

.zones-toggle-btn {
padding: 8px 16px;
background-color: #3498db;
color: white;
border: none;
border-radius: 8px;
cursor: pointer;
font-weight: bold;
font-family: inherit;
display: flex;
align-items: center;
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gap: 6px;
transition: background-color 0.2s;

}

/* Otav elpoote o€ mpoPforn xaptn, To kovuni deiyvel "yopiote o€ mivaka" */
.zones-toggle-btn.active {
background-color: #2¢3e50;

}

/¥ ===== SUMMARY STATS =====%/
.zones-summary-grid {
display: grid;
grid-template-columns: repeat(5, 1fr);
gap: 15px;
margin-bottom: 20px;

}

.zones-stat-card {

background-color: white;

border-radius: 10px;

padding: 15px;

text-align: center;

box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);

border-top: 4px solid var(--stat-color, #3498db);
}

.zones-stat-icon {
color: var(--stat-color, #3498db);
font-size: 1.2rem;

}

.zones-stat-value {
font-size: 1.8rem;
font-weight: bold;
color: var(--stat-color, #3498db);

}

.zones-stat-label {
font-size: 0.8rem;
color: #7f8c8d;
margin-top: 4px;

}

/¥ =====LOADING ===—==*/
.zones-loading {

text-align: center;

padding: 40px;
h
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.zones-loading-icon {
font-size: 2rem;
color: #3498db;

}

/* MAP */
.zones-map-wrap {
border-radius: 10px;
overflow: hidden;
box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
height: 500px;
h

.zones-map {
height: 100%;
width: 100%:;

§

/* Eticéra {odvng otov ybptn (Leaflet divicon). To ypopa épyetor amd v KAdon zone-
XXX. */
.zones-map-label {

background: var(--zone-color, #3498db);

color: white;

padding: 6px 10px;

border-radius: 8px;

font-weight: bold;

font-size: 0.8rem;

white-space: nowrap;

text-align: center;

box-shadow: 0 2px 6px rgba(0, 0, 0, 0.3);
}

/* Popup ybéptn */

.zones-popup {
font-family: 'Consolas', monospace;
min-width: 180px;

h

.zones-popup-title {
margin: 0 0 8px;
color: #2¢3e50;

b

.ZONES-popup-row {
margin: 3px 0;
font-size: 0.85rem;
display: flex;
align-items: center;
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.zones-popup-row.critical {
color: #e74c3c;

}

.Zones-popup-row.warning {
color: #139¢12;

}

/¥ =====LAYOUT (npoPoin mivaxa) =====*/
.zones-layout {

display: grid;

grid-template-columns: 1ft;

gap: 20px;
}

.zones-layout.with-detail {
grid-template-columns: 1fr 11t;

}

/¥ =====PANELS / CHART =====%*/
.zones-panel {
background-color: white;
border-radius: 10px;
padding: 20px;
box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
margin-bottom: 20px;

}

.zones-panel-title {
margin: 0 0 15px;
color: #2¢3e50;
display: flex;
align-items: center;
gap: 8px;

}

/¥ =====ZONE CARDS =====%*/

.zones-cards-grid {
display: grid;
grid-template-columns: 1fr 11t;
gap: 12px;

}

.zones-card {
background-color: white;
border-radius: 10px;
padding: 15px;
box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
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cursor: pointer;

transition: border-color 0.2s, box-shadow 0.2s;

/* Aemtd MEPlY PO TOVTOV + YPOUOTIGTO accent aplotepd */
border: 1px solid #ecfOfl;

border-left: 4px solid var(--zone-color, #3498db);

}

.zones-card:hover {
box-shadow: 0 4px 14px rgba(0, 0, 0, 0.15);
}

/* Emileypévn Covn: oAOKANPO TteplypopLpLa 6To Ypmua g */
.zones-card.selected {
border: 2px solid var(--zone-color, #3498db);

}

.zones-card-header {
display: flex;
justify-content: space-between;
align-items: center;
margin-bottom: 10px;

}

.zones-card-name {
margin: 0;
color: #2¢3e50;
font-size: 1rem;

}

.zones-card-badge {
background-color: var(--zone-tint, #eaf4fb);
color: var(--zone-color, #3498db);
padding: 2px 8px;
border-radius: 10px;
font-size: 0.75rem,;
font-weight: bold;

}

* =====FILL BAR (xow6 o¢ képteg & AMota khdwv) =====*/
.zones-fill {
margin-bottom: 8px;

}

.zones-fill-header {
display: flex;
justify-content: space-between;
font-size: 0.75rem,;
color: #7f8¢8d;
margin-bottom: 3px;
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}

.zones-fill-pct {
font-weight: bold;
color: var(--fill-color, #27a¢60);

}

.zones-fill-bar-bg {
background-color: #ectOfl;
border-radius: 10px;
height: 6px;

h

.zones-fill-bar {
height: 100%;
border-radius: 10px;
background-color: var(--fill-color, #27ae60);
width: var(--fill-width, 0%);
transition: width 0.3s;

}

/* mini stats péoa otnv Kapto */
.zones-card-stats {
display: grid;
grid-template-columns: repeat(3, 1{r);
gap: 6px;
font-size: 0.75rem;
text-align: center;

}

.zones-card-stat {
border-radius: 6px;
padding: 4px;

}

.zones-card-stat-value {
font-weight: bold;

}

.zones-card-stat-label {
color: #7f8c8d;

}

.zones-card-stat.critical {
background-color: #fdecea;

}

.zones-card-stat.bins {
background-color: #d5f5e3;
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}

.zones-card-stat.vehicles {
background-color: #ebf5tb;

}

.zones-card-stat.critical .zones-card-stat-value {
color: #e74c3c;

}

.zones-card-stat.bins .zones-card-stat-value {
color: #27ae60;

}

.zones-card-stat.vehicles .zones-card-stat-value {
color: #3498db;

}

/¥ =====DETAIL PANEL =====*/
.zones-detail-card {

background-color: white;

border-radius: 10px;

padding: 20px;

box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);

margin-bottom: 15px;

border-top: 4px solid var(--zone-color, #3498db);
}

.zones-detail-header {
display: flex;
justify-content: space-between;
align-items: center;
margin-bottom: 15px;

}

.zones-detail-title {
margin: 0;
color: #2¢3e50;
display: flex;
align-items: center;
gap: 8px;

b

.zones-detail-marker {
color: var(--zone-color, #3498db);

}

.zones-close-btn {
background: none;
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border: none;
cursor: pointer;
font-size: 1.2rem;
color: #7f8¢8d;
padding: 0;

}

.zones-detail-grid {
display: grid;
grid-template-columns: repeat(2, 11r);
gap: 10px;
margin-bottom: 15px;

}

.zones-detail-stat {
background-color: #{89fa;
border-radius: 8px;
padding: 10px;
text-align: center;

}

.zones-detail-stat-value {
font-size: 1.4rem;
font-weight: bold;
color: var(--stat-color, #3498db);

}

.zones-detail-stat-label {
font-size: 0.75rem;
color: #7f8c8d;

}

* ===== BIN LIST =====*
.zones-bins-panel {
background-color: white;
border-radius: 10px;
box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
overflow: hidden;

}

.zones-bins-header {
padding: 12px 20px;
border-bottom: 1px solid #ecfOf1;
display: flex;
align-items: center;
gap: 8px;

}

.zones-bins-icon {
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color: var(--zone-color, #3498db);

}

.zones-bins-title {
margin: 0;
color: #2¢3e50;

}

.zones-bins-list {
max-height: 400px;
overflow-y: auto;

}

.zones-bin-row {
padding: 10px 15px;
border-bottom: 1px solid #f0f0f0;
display: flex;
justify-content: space-between;
align-items: center;

}

/* CEPpa: yKpL @OVTO GTIC LOVES YPOUUES (OTT®G TO apytkd idx % 2 === 0) */
.zones-bin-row:nth-child(odd) {
background-color: #{89fa;

}

.zones-bin-id {
font-weight: bold;
font-size: 0.85rem;
color: #3498db;
display: flex;
align-items: center;

}

.zones-bin-alert {
color: #e74c3c;
margin-right: 4px;

}

.zones-bin-location {
font-size: 0.75rem;
color: #7f8¢8d;

}

.zones-bin-right {
text-align: right;

}

.zones-bin-pct {
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font-weight: bold;
font-size: 0.9rem;
color: var(--fill-color, #27a¢60);

}

.zones-bin-bar-bg {
width: 60px;
background-color: #ectOfl;
border-radius: 10px;
height: 5px;
margin-top: 3px;

}

.zones-bin-bar {
height: 100%;
border-radius: 10px;
background-color: var(--fill-color, #27ae60);
width: var(--fill-width, 0%);
}

/* ===== RESPONSIVE =====%*/
@media (max-width: 1024px) {
.zones-layout.with-detail {
grid-template-columns: 1ft;

}
j

@media (max-width: 768px) {
.zones-summary-grid {
grid-template-columns: repeat(2, 1{r);

}

.zones-cards-grid {
grid-template-columns: 1ft;

}

.zones-header {
flex-direction: column;
align-items: flex-start;
gap: 12px;

}

}

Frontend\src\MapView.tsx
/* *

* MapView.tsx
k
* Xaptng (Leaflet) pe toug kddovg g ypopatiotd markers availoyo pe v

* TAinpo1d tove. [poarpetika d€xeTon focusPoint (m.y. amd avagopd woAritn)
* y1o va Kevtpapet avtopata o€ Eva onpeio kot va dgi&et 101K pin.
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*

* Styling: 10 ypopo g urapag TAnpotntog Epyeton amd CSS class (fill-*),
* evd 1o mAAtog g praivel wg CSS variable péow ref (widthRef) — étot
* amogevyovpe evieAmg to inline styles oto JSX.

*/

import React, { useEffect } from 'react’;

import { MapContainer, TileLayer, CircleMarker, Popup, Marker, useMap } from 'react-
leaflet';

import L from 'leaflet’;

import 'leaflet/dist/leaflet.css';

import './MapView.css';

/1
/I Types
//

interface Bin {
bin_id: string;
location_name: string;
address: string;
latitude: number;
longitude: number;
bin_type: string;
status: string;
current_fill level: number;
current_battery level: number;

}

interface Props {
bins: Bin[];
focusPoint?: { lat: number; lon: number } | null;
onFocusConsumed?: () => void;

}

//
// Constants
//

const MAP_CENTER: [number, number] = [35.35, 25.07];

// Custom pin yia 1 0€om pog avapopdg moiitn.
const reportlcon = L.divIcon({
html: "<div class="map-report-pin" aria-label="®¢on avapopdc moiitn'">
<i class="fi fi-sr-map-marker"></i>
</div>",
className: ",
iconSize: [38, 38],
iconAnchor: [19, 38],
1
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//
// Helpers
//

/** Xpopo marker avdAoya pe v mAnpotra: kKokkivo >=80, moptokaii >=60, aAAidg
npacwvo. */
function getFillColor(level: number): string {

if (level >= 80) return '#e74c3c';

if (level >= 60) return '#£39¢12';

return '#27ae60";

}

/** CSS class e 10 ypdpo TANpOTNTOS (Y10t T UIdpa 6TO popup). */
function fillClass(level: number): string {

if (level >= 80) return 'fill-critical';

if (level >= 60) return 'fill-warning';

return 'fill-ok’;

}

/** Ref callback mov 0¢tet To mAdtoc ¢ pndpag wg CSS variable — ywpig inline style. */
function widthRef(level: number) {

return (el: HTMLDivElement | null): void => {
if (el) el.style.setProperty('--fill-width', *$ {level }%");
¥
}

//
// Sub-components
//

/** Kevrpdpet tov yaptn oto focusPoint dtav avtd aAraéet. */
function MapFocusHandler({
focusPoint,
onFocusConsumed,
il
focusPoint: { lat: number; lon: number } | null | undefined;
onFocusConsumed?: () => void;

A

const map = useMap();

useEffect(() = {
if (!focusPoint) return;
map.setView([focusPoint.lat, focusPoint.lon], 17, { animate: true });
onFocusConsumed?.();

}, [focusPoint]);

return null;

}
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//
// Component
//

function MapView({ bins, focusPoint, onFocusConsumed }: Props) {
return (
<div className="mapview-container'">
<MapContainer center={MAP_CENTER} zoom={12} className="mapview-map">
<TileLayer
attribution='&copy; <a
href="https://www.openstreetmap.org/copyright">OpenStreetMap</a>'
url="https://{s} .tile.openstreetmap.org/{z}/{x}/{y}.png"
/>

{/* Kevipapiopa oty ovapopd moiitn */}
<MapFocusHandler focusPoint={focusPoint}
onFocusConsumed={onFocusConsumed} />

{/* Marker g avoaeopdg */}
{focusPoint && (
<Marker position={[focusPoint.lat, focusPoint.lon]} icon={reportlcon}>
<Popup>
<div className
<h4>
<i className="fi fi-sr-comment icon-mr6" aria-hidden="true"></i>
Avapopd IToritn
</h4>
<p>
<i className="fi fi-sr-marker icon-mr4" aria-hidden="true"></i>
{focusPoint.lat.toFixed(5)}, {focusPoint.lon.toFixed(5)}
</p>
</div>
</Popup>
</Marker>

)y

{/* Markers xadwv */}
{bins.map(bin => (
<CircleMarker
key={bin.bin_id}
center={[bin.latitude, bin.longitude]}
radius={12}
fillColor={getFillColor(bin.current fill level)}
color="white"
weight={2}
fillOpacity={0.9}
>
<Popup>

—_n

mapview-popup'>
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<div className="mapview-popup">

<h3 className="mapview-popup-title">{bin.location name}</h3>

<p className="mapview-popup-row">
<i className="fi fi-sr-marker icon-mr4" aria-hidden="true"></i>
{bin.address}

</p>

<p className="mapview-popup-row">
<i className="fi fi-sr-trash icon-mr4" aria-hidden="true"></i>
{bin.bin_id}

</p>

<div
className={"mapview-fill-bar-wrap ${fillClass(bin.current fill level)}'}
ref={widthRef(bin.current_fill level)}
>
<div className="mapview-fill-bar-header">
<span>IIAnpoétnta</span>
<span className="mapview-fill-pct">{bin.current_fill level}%</span>
</div>
<div className="mapview-fill-bar-bg">
<div className="mapview-fill-bar" />
</div>
</div>

<p className="mapview-popup-row">
<i className="fi fi-sr-battery-full icon-mr4" aria-hidden="true"></i>
Battery: {bin.current battery level}%

</p>

<p className="mapview-popup-row">
<i className="fi fi-sr-check-circle icon-mr4" aria-hidden="true"></i>
{bin.status === "active' ? 'Evepydc' : 'Avevepyod'}

</p>

</div>
</Popup>
</CircleMarker>

)}

</MapContainer>

{/* Legend */}
<div className="mapview-legend" aria-label="Ynopvnua yoptn">
<div className="mapview-legend-title">Ymopuvnuo</div>
<div className="mapview-legend-row">
<div className="mapview-legend-dot mapview-legend-critical" aria-
hidden="true"></div>
<span>Kpiocioc (&gt;80% )</span>
</div>
<div className="mapview-legend-row">
<div className="mapview-legend-dot mapview-legend-warning" aria-
hidden="true"></div>

—_n
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<span>IIpocoyn (60-80%)</span>
</div>
<div className="mapview-legend-row">
<div className="mapview-legend-dot mapview-legend-ok" aria-
hidden="true"></div>
<span>Kavovikog (&lt;60%)</span>
</div>
{focusPoint && (
<div className="mapview-legend-row">
<div className="mapview-legend-report" aria-hidden="true">
<i className="1i fi-sr-map-marker"></i>
</div>
<span>Avagopd [ToAitn</span>
</div>
)}
</div>
</div>
)i
§

export default MapView;

Frontend\src\MapView.css
/¥ ===== MapView.css =====*/

.icon-mr6 {
margin-right: 6px;

}

dcon-mr4 {
margin-right: 4px;

}

/* Xpopa tainpottoag g CSS variable (to mAdtog opileton amd JS péow ref) */
fill-ok {
--fill-color: #27ae60;

}

fill-warning {
--fill-color: #f39¢12;

}

fill-critical {
--fill-color: #e74c3c;

}

/* Container */
.mapview-container {
position: relative;
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height: calc(100vh - 140px);
width: 100%;
j

/* Map */
.mapview-map {
height: 100%;
width: 100%;

}

/* Report pin marker */
.map-report-pin {
width: 38px;
height: 38px;
background: linear-gradient(135deg, #8e44ad, #9b59b6);
border-radius: 50% 50% 50% O;
transform: rotate(-45deg);
border: 3px solid white;
box-shadow: 0 3px 12px rgba(142, 68, 173, 0.5);
display: flex;
align-items: center;
justify-content: center;
animation: pinPulse 1.5s infinite;

}

.map-report-pin i {
transform: rotate(45deg);
color: white;
font-size: 1rem;

}

@keyframes pinPulse {

0%,

100% {

box-shadow: 0 3px 12px rgba(142, 68, 173, 0.5);
}

50% {
box-shadow: 0 3px 20px rgba(142, 68, 173, 0.9);
}
b

/* Popup */
.mapview-popup {
min-width: 200px;
font-family: 'Consolas', monospace;

}
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.mapview-popup-title {
margin: 0 0 8px 0;
color: #2¢3e50;
font-size: 0.95rem;

}

.mapview-popup h4 {
margin: 0 0 6px;
color: #8e44ad;
font-size: 0.9rem;
display: flex;
align-items: center;

}

.mapview-popup-row {
margin: 4px 0;
font-size: 0.85rem;
color: #7f8¢8d;
display: flex;
align-items: center;

}

/* Fill bar — ypopa & mhdtoc Epyovrar wg CSS variables (dvvapkd, avd kKado) */

.mapview-fill-bar-wrap {
margin: 10px 0;
}

.mapview-fill-bar-header {
display: flex;
justify-content: space-between;
margin-bottom: 4px;
font-size: 0.85rem;

}

.mapview-fill-pct {
font-weight: bold;
color: var(--fill-color, #27ae60);

}

.mapview-fill-bar-bg {
background-color: #ectOfl;
border-radius: 10px;
height: 8px;

b

.mapview-fill-bar {
height: 100%;
border-radius: 10px;
transition: width 0.3s;
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background-color: var(--fill-color, #27ae60);
width: var(--fill-width, 0%);
¥

/* Legend */
.mapview-legend {
position: absolute;
bottom: 30px;
right: 10px;
background-color: white;
padding: 12px 16px;
border-radius: 10px;
box-shadow: 0 2px 10px rgba(0, 0, 0, 0.2);
z-index: 1000;
font-size: 0.85rem;

}

.mapview-legend-title {
font-weight: bold;
color: #2¢3e50;
margin-bottom: 10px;

}

.mapview-legend-row {
display: flex;
align-items: center;
gap: 8px;
margin-bottom: 6px;

}

.mapview-legend-dot {
width: 14px;
height: 14px;
border-radius: 50%;
flex-shrink: 0;

}

.mapview-legend-critical {
background-color: #e74c3c;

}

.mapview-legend-warning {
background-color: #{39¢12;
b

.mapview-legend-ok {
background-color: #27ae60;
h

Auwdopatikny Epyocio 278



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

.mapview-legend-report {
width: 14px;

height: 14px;

display: flex;
align-items: center;
justify-content: center;
color: #8e44ad;
font-size: 0.9rem;
flex-shrink: 0;

}

Frontend\src\DispatchView.tsx
/* *

* DispatchView.tsx
*

* Kévtpo dwyeipiong otdédov & XYTA. IleprhapPavet:

* - Awyeipion BAEPNG/cuvimpnong oxnuatog + avtdpotn HpeSN KOVIvOTEPOL
- Kataypaoen perapopdc oto XYTA

- Emoavoeopd oyfuatog o evepyod

- Tpeig xkoptédreg: xbptng Covav, sWdoromoelg (Le eidtpa), 1otopikd XY TA

* ¥ *

%

* Aoun apyeiov:

* Constants — Types — Helpers — vmo-components (ZoneSidebarCard,
DispatchMapTab,

* AlertCard, DispatchAlertsTab, DispatchXytaTab) — x0pto component DispatchView.
* To DispatchView kpatd to state, ta fetch/handlers kot amodidet nv evepyn kaptéAa.
%

* Styling: 6Aa T duvapikd ypopato opilovror and CSS classes — ywpic inline styles.
*/

import React, { useState, useEffect } from 'react’,

import { MapContainer, TileLayer, Marker, Popup, Polyline, Circle } from 'react-leaflet';
import L from 'leaflet’;

import 'leaflet/dist/leaflet.css';

import './DispatchView.css';

//
// Constants
//

const API_URL = "http://localhost:8000';
const REFRESH INTERVAL MS = 30000;

const XYTA = { lat: 35.39236790444294, lon: 24.921436396669584, name: 'XYTA IIépa
Tonvev' };

/l Tewypapukod kévrpo kKabe (dvng (to yxpoua opiletor wg CSS class zone-XXX).
const ZONE CENTERS: Record<string, [number, number]> = {

GAZ: [35.3259, 25.0659], AMM: [35.3370, 25.0800],

APE: [35.4050, 25.0185], TYL: [35.2963, 25.0184],
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KRO: [35.2300, 24.9815], ROD: [35.3596, 25.0278],
¥

/I Xpouo Covng — yperdletan og prop ota Leaflet paths (Circle/Polyline).
// T to vtolono styling ypnotpomolovpe tig CSS classes zone-XXX.
const ZONE COLORS: Record<string, string> = {

GAZ: '#3498db', AMM: '#27ae60', APE: '#e74c3c',
TYL: '#£39c12', KRO: '#9b59b6', ROD: '#1abc9c',

55
const DEFAULT ZONE COLOR = '#3498db';

//
/I Types
//

interface Vehicle {
vehicle id: string;
plate number?: string;
driver name?: string;
vehicle type?: string;
capacity_tons?: number;
capacity m3?: number;
status: string;
fuel level?: number;
latitude?: string;
longitude?: string;
zone code?: string;
zone name?: string;

}

interface Zone {
zone_code: string;
zone name: string;
active_vehicles?: number;
total vehicles?: number;
vehicles?: Vehicle[];

}

interface DispatchData {
zones?: Zone[];
xyta?: { distances from zones?: Record<string, number> };

}

interface Alert {
id: number;
initiated by: string;
alert_type: string;
vehicle id: string;
zone_code?: string;
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status: string;

created at: string;

message?: string;
collected bins count?: number;
fill_level pct?: number;

driver name?: string;
nearest_vehicle id?: string;
notes?: string;

}

interface XytaTrip {
id: number;
vehicle id: string;
driver name?: string;
departure zone: string;
reason: string;
collected bins count?: number;
vehicle fill pct?: string;
status: string;
departed_at: string;

}

interface BreakdownResult {
breakdown_vehicle?: { vehicle id?: string; driver_name?: string; zone?: string };
nearest_vehicle?: { vehicle id?: string; driver name?: string; zone name?: string;
distance_km?: number };
xyta_route?: { distance km?: number; estimated minutes?: number };
xyta?: { distance_km?: number };

}

type MessageType = 'success' | 'error’;
type AlertFilter ='all' | 'driver' | 'system’;

//
// Helpers
//

/** Kedl kotdotaong oynuotog yio CSS classes (active / maintenance / inactive). */
function statusKey(status: string): 'active' | 'maintenance’ | 'inactive' {

if (status === "active') return 'active';
if (status === 'maintenance') return 'maintenance’;
return 'inactive';

/** Ewcovidlo avdAioya e TV KaTAGTOoT OYNHoToC. */
function statuslcon(status: string): string {
if (status === "active') return 'fi-sr-check-circle';
if (status === "'maintenance') return 'fi-sr-tools";
return 'fi-sr-cross-circle';
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}

/** Xphpo aprotepov accent g Kaptag edomoinong avdioya pe Tpoélevon/tomo. */
function alertBorderClass(alert: Alert): string {

if (alert.initiated by === 'driver') return 'alert-border-driver';
if (alert.alert type === 'breakdown') return 'alert-border-red";
if (alert.alert_type === 'maintenance') return 'alert-border-orange';
return 'alert-border-green';
}

interface ActionLabellnfo {
icon: string;
label: string;

}

/** Ewkovidio + eTikéta ova Tomo evépyetog (avtikafiotd to ToAld emoji-strings). */
function getActionLabel(type: string): ActionLabellnfo {
const labels: Record<string, ActionLabellnfo> = {
bin_collected: { icon: 'fi-sr-check-circle', label: 'Arokopidn Kéoov' },
vehicle full: { icon: 'fi-sr-trash', label: "Oynua I'epdto’ },
vehicle restored: { icon: 'fi-sr-check-circle', label: 'Enavapopd oe Evepyd' },
breakdown: { icon: 'fi-sr-tools', label: 'BAGpn' },
maintenance: { icon: 'fi-sr-tools', label: 'Xvvtipnon' },
xyta_arrived: { icon: 'fi-sr-road', label: "Apién XYTA' },
xyta_trip: { icon: 'fi-sr-truck-side', label: 'Metapopd XYTA' },
zone change: { icon: 'fi-sr-marker’, label: '"AAAayn Zovng' },
zone change request: { icon: 'fi-sr-marker', label: 'Aitnpa Zownc' },
full: { icon: 'fi-sr-trash', label: Tepdro' },
¥
return labels[type] ?? { icon: 'fi-sr-info', label: type };

}

/** Mkp0 presentational component: gikovidro + gtikéta evépyetag. */
function ActionLabel({ type }: { type: string }) {
const { icon, label } = getActionLabel(type);
return (
<
<i className={"fi ${icon} "} aria-hidden="true"></i> {label}
</>
)i
}

/1

/' YTo-components KOpTEADV
/!
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/] --- Képta {dvng oto sidebar Tov yaptn

interface ZoneSidebarCardProps {
zone: Zone;
showXyta: boolean;
xytaDistanceKm?: number;
onSelectVehicle: (vehicleld: string) => void;

}

function ZoneSidebarCard({ zone, showXyta, xytaDistanceKm, onSelectVehicle }:
ZoneSidebarCardProps) {
return (
<div className={"dispatch-zone-card zone-$ {zone.zone code} " }>
<div className="dispatch-zone-header">
<h4 className="dispatch-zone-title">{zone.zone name}</h4>
<span className="dispatch-zone-badge">
{zone.active vehicles}/{zone.total vehicles} evepyd
</span>
</div>
<div className="dispatch-vehicle-chips">
{zone.vehicles?.map(v => (
<div
key={v.vehicle id}
title={"${v.driver_ name} | ${v.status} "}
className={"dispatch-vehicle-chip veh-$ {statusKey(v.status)} "}
onClick={() => onSelectVehicle(v.vehicle id)}
role="button"
tabIndex={0}
aria-label={"Em\oyn ${v.vehicle id}"}
onKeyDown={e => { if (e.key === 'Enter') onSelectVehicle(v.vehicle id); }}
>
<i className={"fi $ {statuslcon(v.status)} '} aria-hidden="true"></i>
{v.vehicle i1d}
</div>
)}
</div>
{showXyta && (
<div className="dispatch-zone-xyta">
<i className="fi fi-sr-road" aria-hidden="true"></i>
XYTA: {xytaDistanceKm} km
</div>
)}
</div>
);
b

/I --- Kaptéha xbptn (sidebar {ovov + Leaflet map) ---
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interface DispatchMapTabProps {
dispatchData: DispatchData | null;
onSelectVehicle: (vehicleld: string) => void,
onXytaTrip: (vehicleld: string) = void,

}

function DispatchMapTab({ dispatchData, onSelectVehicle, onXytaTrip }:
DispatchMapTabProps) {
const xytaDistances = dispatchData?.xyta?.distances from_zones;

return (
<div className="dispatch-map-layout">
<div className="dispatch-zone-sidebar" aria-label="Zwbveg">
{dispatchData?.zones?.map(zone => (
<ZoneSidebarCard
key={zone.zone code}
zone={zone}
showXyta={!!xytaDistances}
xytaDistanceKm={xytaDistances?.[zone.zone code]}
onSelectVehicle={onSelectVehicle}
/>

)}

</div>

<div className="dispatch-map-wrap">
<MapContainer center={[35.33, 25.00]} zoom={10} className="dispatch-map">
<TileLayer
attribution='&copy; <a
href="https://www.openstreetmap.org/copyright">OpenStreetMap</a>'
url="https://{s} .tile.openstreetmap.org/{z}/{x}/{y}.png"
/>
<Marker
position={[XYTA.lat, XYTA.lon]}
icon={L.divIcon({
html: "<div class="dispatch-xyta-marker">XYTA Ilépa ['oAveov</div>",
className: ",
iconSize: [170, 34],
iconAnchor: [85, 17],
)}
>

<Popup>
<div className="dispatch-popup'">
<h4 className="dispatch-popup-xyta-title"><i className="fi fi-sr-road icon-
mr6" aria-hidden="true"></i>{XYTA.name} </h4>
<p className="dispatch-popup-sub">Xwmpog Yysiovoukng Tapne</p>
<p className="dispatch-popup-coords">{XYTA.lat.toFixed(5)},
{XYTA.lon.toFixed(5)}</p>
</div>
</Popup>
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</Marker>

{dispatchData?.zones?.map(zone => {
const center = ZONE CENTERS[zone.zone code];
if (center) return null;
const color = ZONE COLORS[zone.zone code] || DEFAULT ZONE COLOR;
return (
<React.Fragment key={zone.zone code}>
<Circle center={center} radius={2500} color={color} fillColor={color}
fillOpacity={0.08} weight={2} />
{zone.vehicles?.map(v => {
//' Av AelmOVV GUVTETAYUEVEC, LUKPT) TVUYOL0 LETATOTIOT YOP® OO TO KEVIPO
™mg Lodvng.
const vLat = v.latitude ? parseFloat(v.latitude) : center[0] + (Math.random() -
0.5) *0.01;
const vLon = v.longitude ? parseFloat(v.longitude) : center[1] +
(Math.random() - 0.5) * 0.01;
return (
<Marker
key={v.vehicle id}
position={[vLat, vLon]}
icon={L.divIcon({
html: *<div class="dispatch-vehicle-marker veh-marker-
$ {statusKey(v.status)}"><i class="fi fi-sr-truck-side"></i></div>",
className: ",
iconSize: [32, 32],
iconAnchor: [16, 16],
bl
>

<Popup>
<div className="dispatch-popup">
<h4 className="dispatch-popup-title"><i className="fi fi-sr-truck-side
icon-mr6" aria-hidden="true"></i>{v.vehicle id}</h4>
<table className="dispatch-popup-table">
<tbody>
{(
['TTaxida', v.plate number],
['Odnydg, v.driver name],
['Tomoc', v.vehicle type],
[Xopntkdmra', "${v.capacity tons}t/ ${v.capacity m3}m?"],
['Katdotaon', <><i className={"fi $ {statuslcon(v.status)} ${v.status
==="active' ? 'icon-green' : v.status === 'maintenance' ? 'icon-orange' : 'icon-red'}"} aria-
hidden="true"></i> {v.status === 'active' ? 'Evepy0' : v.status === "'maintenance' ?
Tovtpnon' : 'Avevepyd'}</>],
['Kavowa', "${v.fuel level}%'],
] as [string, React.ReactNode][]).map(([1bl, val]) => (
<tr key={1bl}><td>{1bl} </td><td>{val } </td></tr>
)}
</tbody>
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</table>
<button
onClick={() => onXytaTrip(v.vehicle id)}
className="dispatch-popup-xyta-btn"
aria-label={"${v.vehicle id} mpoc XYTA"}
>
<i className="fi fi-sr-road icon-mr4" aria-hidden="true"></i> [1pog
XYTA
</button>
</div>
</Popup>
</Marker>
);
)
<Polyline positions={[center, [ XY TA.lat, XYTA.lon]]} color={color}
weight={1} dashArray="5,10" opacity={0.4} />
</React.Fragment>
);
)
</MapContainer>
</div>
</div>
);
}

/I --- Képta pepovopévng e180moinong

interface AlertCardProps {
alert: Alert;
onAcknowledge: (alertld: number) => void;

}

function AlertCard({ alert, onAcknowledge }: AlertCardProps) {
const isDriver = alert.initiated by === 'driver’;
const bins = alert.collected bins_count ?? 0;
const fill = alert.fill level pct ?? 0;

return (
<div className={"dispatch-alert-card ${alertBorderClass(alert)}"}>
<div className="dispatch-alert-inner">
<div className="dispatch-alert-body">
<div className="dispatch-alert-badges">
<span className={"dispatch-badge ${isDriver ? 'dispatch-badge-from-driver" :
'dispatch-badge-from-system'} "} >
<i className={"fi $ {isDriver ? 'fi-sr-user' : 'fi-sr-settings'} '} aria-
hidden="true"></1>
{isDriver ? 'Ané Odnyo' : 'And Zdomua'}
</span>
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<span className="dispatch-badge dispatch-badge-action-type"><ActionLabel
type={alert.alert_type} /></span>
<span className="dispatch-badge-vehicle">
<i className="fi fi-sr-truck-side" aria-hidden="true"></i> {alert.vehicle id}
</span>
{alert.zone code && (
<span className={"dispatch-badge-zone dispatch-badge zone-
${alert.zone code} }>
{alert.zone code}

</span>
)}
<span className={"dispatch-badge ${alert.status === "active' ? 'dispatch-badge-
active' : 'dispatch-badge-acknowledged'} "} >
<i className={"fi ${alert.status === "active' ? 'fi-sr-triangle-warning' : 'fi-sr-
check-circle'} "} aria-hidden="true"></i>
{alert.status === "active' ? 'Evepyn' : 'EmPeforopévn'}
</span>

<span className="dispatch-badge-time">
<i className="fi fi-sr-calendar" aria-hidden="true"></i>
{new Date(alert.created_at).toLocaleString('el-GR")}
</span>
</div>
<p className="dispatch-alert-message'>{alert.message } </p>
{isDriver && (bins > 0 || fill > 0) && (
<div className="dispatch-alert-stats">
{bins > 0 && (
<span className="dispatch-alert-stat-bins">
<i className="fi fi-sr-trash" aria-hidden="true'"></i> {bins} koot
</span>
)}
{fill >0 && (
<span className={"dispatch-alert-stat-fill ${fill >= 85 ? 'high' : 'med'} ' }>
<i className="fi fi-sr-truck-side" aria-hidden="true"></i> {fill.toFixed(1)}%
YEUATO
</span>
)}
{alert.driver name && (
<span className="dispatch-alert-stat-driver">
<i className="fi fi-sr-user" aria-hidden="true"></i> {alert.driver name}
</span>
)}
</div>
)}
{alert.nearest vehicle id && (
<p className="dispatch-alert-nearest">
<i className="fi fi-sr-truck-side" aria-hidden="true"></i> EvaAloktiKo:
{alert.nearest vehicle id}
</p>
)}
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{alert.notes && (
<p className="dispatch-alert-notes">
<i className="1i fi-sr-document icon-mr4" aria-hidden="true"></i>{alert.notes}
</p>
)}
</div>
{alert.status === "active' && (
<button
onClick={() => onAcknowledge(alert.id)}
className="dispatch-acknowledge-btn"
aria-label={"EmiBePaioon #$ {alert.id} "}
>
<i className="fi fi-sr-check-circle" aria-hidden="true"></i> EmBefaiwon
</button>
)}
</div>
</div>
)i
}

// --- Kaptéha e1domomoewv (Qiltpa + Alota) ----

interface DispatchAlertsTabProps {
alerts: Alert[];
alertFilter: AlertFilter;
driverAlerts: number;
systemAlerts: number;
onFilterChange: (filter: AlertFilter) => void;
onAcknowledge: (alertld: number) => void,;

}

function DispatchAlertsTab({ alerts, alertFilter, driverAlerts, systemAlerts,
onFilterChange, onAcknowledge }: DispatchAlertsTabProps) {

const filteredAlerts = alertFilter === "all' ? alerts : alerts.filter(a => a.initiated by ===
alertFilter);

const filters: { id: AlertFilter; label: string }[] = [

{ id: 'all', label: "O\eg (${alerts.length})" },

{ id: 'driver’, label: *And Odnyovg (${driverAlerts})" },

{ id: 'system’, label: *And Zvotnua (${systemAlerts})’ },
I;

return (
<div>
<div className="dispatch-alert-filters" role="group" aria-label="®iktpa">
<span className="dispatch-alert-filter-label ">
<i className="fi fi-sr-filter" aria-hidden="true"></i> ®iktpo:
</span>
{filters.map(f => (
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<button

key={f.id}

onClick={() => onFilterChange(f.id)}

className={"dispatch-filter-btn filter-$ {f.id} ${alertFilter === f.id ? 'active' : "} "}
>

{f.label}
</button>

)}

</div>

{filteredAlerts.length === 0 ? (
<div className="dispatch-empty" role="status">
<i className="fi fi-sr-check-circle dispatch-empty-icon" aria-hidden="true"></i>
<h3 className="dispatch-empty-title">Agv vrdpyovv gwbonomoeig!</h3>
</div>
) (
<div className="dispatch-alerts-list">
{filteredAlerts.map(alert => (
<AlertCard key={alert.id} alert={alert} onAcknowledge={onAcknowledge} />
)}
</div>
)}
</div>
)i
}

/I --- Koptéha iotopikod XYTA (nivakag) - -

interface DispatchXytaTabProps {
xytaTrips: XytaTrip[];
}

function DispatchXytaTab({ xytaTrips }: DispatchXytaTabProps) {
const columns = ['#, "'Oynua’, 'Odnydc', 'Zovn', 'Adyoc', 'Kaodot', 'TIAnpotra,
'Katdotoon', 'Avoyopnon'];

return (
<div className="dispatch-xyta-panel">
<div className="dispatch-xyta-header">
<i className="fi fi-sr-road icon-purple" aria-hidden="true"></i>
<h3 className="dispatch-xyta-title">Iotopucdé Metagpopav cto XYTA
({xytaTrips.length})</h3>
</div>
{xytaTrips.length === 0 ? (
<div className="dispatch-xyta-empty" role="status">
<i className="fi fi-sr-road dispatch-xyta-empty-icon" aria-hidden="true"></i>
<p>Agv VTAPYOLV KATAYEYPAUUEVES LETAPOPEC/P>
</div>

) (
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<div className="dispatch-xyta-table-wrap">
<table className="dispatch-xyta-table" aria-label="Metapopéc XYTA">
<thead>
<tr>{columns.map(h => <th key={h}>{h}</th>)} </tr>
</thead>
<tbody>
{xytaTrips.map(trip => (
<tr key={trip.id}>
<td className="dispatch-xyta-id"># {trip.id } </td>
<td className="dispatch-xyta-vehicle">{trip.vehicle id}</td>
<td className="dispatch-xyta-driver"><i className="fi fi-sr-user icon-gray'
aria-hidden="true"></i>{trip.driver name}</td>
<td><span className={"dispatch-xyta-zone-badge zone-
${trip.departure_zone}}>{trip.departure zone}</span></td>
<td><ActionLabel type={trip.reason} /></td>
<td><strong className="icon-blue">{trip.collected bins_count ||
0} </strong><span className="icon-gray"> kador</span></td>
<td>{trip.vehicle fill pct ? <span
className={parseFloat(trip.vehicle fill pct) >= 85 ? 'dispatch-xyta-fill-high' : 'dispatch-
xyta-fill-med'}>{parseFloat(trip.vehicle fill pct).toFixed(1)}%</span>:'—'}</td>
<td><span className={"dispatch-xyta-status-badge $ {trip.status ===
'en_route' ? 'dispatch-xyta-status-enroute' : 'dispatch-xyta-status-arrived'} " }><i
className={"fi $ {trip.status === 'en_route' ? 'fi-sr-road' : 'fi-sr-check-circle'} "} aria-
hidden="true"></i>{trip.status === 'en_route' ? 'Ev mAo' : "E@ptace'}</span></td>
<td className="dispatch-xyta-time"><i className="1i fi-sr-calendar icon-
mr4" aria-hidden="true"></i>{new Date(trip.departed at).toLocaleString('el-GR")}</td>
</tr>
)}
</tbody>
</table>
</div>
)}
</div>
)i
}

1

/I KOpro component
//

function DispatchView() {
const [dispatchData, setDispatchData] = useState<DispatchData | null>(null);
const [alerts, setAlerts] = useState<Alert[|>([]);
const [xytaTrips, setXytaTrips] = useState<XytaTrip[]>([]);
const [loading, setLoading] = useState(true);
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const [activeTab, setActiveTab] = useState<'map' | 'alerts' | 'xyta™('map');

const [selectedVehicle, setSelectedVehicle] = useState<string>(");

const [breakdownReason, setBreakdownReason] = useState<string>('breakdown');

const [processing, setProcessing] = useState(false);

const [message, setMessage] = useState(");

const [messageType, setMessageType] = useState<MessageType>('success');

const [breakdownResult, setBreakdownResult] = useState<BreakdownResult |
null>(null);

const [alertFilter, setAlertFilter] = useState<AlertFilter>('all');

useEffect(() => {
fetchAll();
const interval = setInterval(fetchAll, REFRESH INTERVAL MS);
return () => clearInterval(interval);

15 [

// S
// API calls
// S

const fetchAll = async (): Promise<void>=> {
try {
const [dispRes, alertRes, xytaRes] = await Promise.all([
fetch('$ {API_URL}/api/v1/dispatch/status"),
fetch("$ {API_URL }/api/v1/dispatch/alerts’),
fetch('${API_URL}/api/v1/dispatch/xyta-trips"),
Ds
const [disp, alert, xyta] = await Promise.all([dispRes.json(), alertRes.json(),
xytaRes.json()]);
setDispatchData(disp);
setAlerts(alert.alerts ?? []);
setXytaTrips(xyta.trips ?? []);
} catch (error) {
console.error('Failed to fetch dispatch data:', error);
} finally {
setLoading(false);
h
}3

const handleBreakdown = async (): Promise<void>=> {
if (!selectedVehicle) { showMessage('EmiréEte oynual', 'error’); return; }
setProcessing(true);
try {
const res = await fetch('$ {API_URL}/api/v1/dispatch/vehicle-breakdown’, {
method: 'POST",
headers: { 'Content-Type'": 'application/json' },
body: JSON.stringify({ vehicle id: selectedVehicle, reason: breakdownReason }),
$)s

const json = await res.json();
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if (res.ok) {
setBreakdownResult(json);
showMessage(' E1domoinon otaAdnke! Kovivotepo:

${json.nearest _vehicle?.vehicle id ||'—'}", 'success');
fetchAll();
} else {
showMessage(json.detail ?? Zpdipa', 'error');
}

} catch (error) {
console.error('Breakdown request failed:', error);
showMessage("ZedApa cOvdeong', 'error');

h

setProcessing(false);

I

const handleXytaTrip = async (vehicleld: string): Promise<void>=> {
setProcessing(true);
try {
const res = await fetch('$ {API_URL}/api/v1/dispatch/xyta-trip", {
method: 'POST",
headers: { 'Content-Type': 'application/json' },
body: JSON.stringify({ vehicle id: vehicleld, reason: 'full' }),
1
const json = await res.json();
if (res.ok) {
showMessage("Kataypaenke petagopd oto XYTA (${json.xyta?.distance km}
km)", 'success');
fetchAll();
}
} catch (error) {
console.error("XYTA trip request failed:', error);
showMessage("Zpdipa', 'error');
}

setProcessing(false);

i3

const handleRestoreVehicle = async (): Promise<void>=> {
if (!selectedVehicle) { showMessage('EmiAéEte oynual', 'error'); return; }
const vehicle = allVehicles.find(v => v.vehicle id === selectedVehicle);
if (vehicle?.status === "active') { showMessage('To oynua eivar 10m evepyod!', 'error');
return; }
setProcessing(true);
try {
const res = await fetch("$ {API_URL}/api/v1/vehicles/$ {selectedVehicle}", {
method: 'PUT,
headers: { 'Content-Type'": 'application/json' },
body: JSON.stringify({ status: 'active' }),

$);
if (res.ok) {
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/I Kataypdpovpe kot tnv evépyeta 610 16Topikd tov dispatcher
await fetch('$ {API_URL}/api/v1/dispatch/driver-action’, {
method: 'POST",
headers: { 'Content-Type'": 'application/json' },
body: JSON.stringify({
vehicle id: selectedVehicle,
action_type: 'vehicle restored',
driver name: vehicle?.driver name || ",
zone code: vehicle?.zone code || ",
notes: 'Enavagopd oynuatoc oe evepyo and dayeplotn',
$)s
3

showMessage("To oynua ${selectedVehicle} emovapépOnke oe evepyo!”, 'success');
setBreakdownResult(null);
fetchAll();
} else {
const json = await res.json();
showMessage(json.detail || "ZodApo eravagopdg', 'error');
§
} catch (error) {
console.error('Restore request failed:', error);
showMessage("ZodApo cOvdeong', 'error');
§

setProcessing(false);

I

const handleAcknowledge = async (alertld: number): Promise<void>=> {
await fetch("$ {API_URL}/api/v1/dispatch/alerts/$ {alertld}/acknowledge", { method:
'PUT' });
fetchAll();
¥

const showMessage = (msg: string, type: MessageType): void => {
setMessage(msg);
setMessageType(type);

setTimeout(() => setMessage("), 5000);

i3

// S S————
// Derived data
// S S————

const allVehicles: Vehicle[] = dispatchData?.zones?.flatMap(z =>
(z.vehicles ?? []).map(v => ({ ...v, zone_name: z.zone_name, zone code: z.zone code

)
)72 (1
const activeAlerts = alerts.filter(a => a.status === "active').length;
const driverAlerts = alerts.filter(a => a.initiated by === 'driver').length;
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const systemAlerts = alerts.filter(a => a.initiated by === 'system').length;
const selectedStatus = allVehicles.find(v => v.vehicle id === selectedVehicle)?.status;
const isAlreadyActive = selectedStatus === "active';

const statCards = [
{ label: "ZOvoro EwdomomoewV', value: alerts.length, cls: 'stat-color-blue', icon: 'fi-sr-
bell' },
{ label: 'Evepyéc', value: activeAlerts, cls: 'stat-color-red', icon: 'fi-sr-triangle-warning

'

}

{ label: 'An6 Oonyovc', value: driverAlerts, cls: 'stat-color-navy', icon: 'fi-sr-user' },
{ label: 'Metapopég XYTA', value: xytaTrips.length, cls: 'stat-color-purple', icon: 'fi-sr-
road' },

I;

const tabs = [
{ 1d: 'map' as const, icon: 'fi-sr-map', label: 'Xapmg Zovov' },
{ id: 'alerts' as const, icon: 'fi-sr-bell', label: "Eidomomoerg (${alerts.length})" },
{ id: 'xyta' as const, icon: 'fi-sr-road', label: "XYTA Metagpopég (${xytaTrips.length})’
¥
l;

// S —
// Render
// S —

return (
<div className="dispatch-container'">

{/* Header */}
<div className="dispatch-header">
<h2 className="dispatch-title">
<i className="fi fi-sr-settings-sliders" aria-hidden="true"></i>
Awyeipion Oynmudtov &amp; XYTA

</h2>
<div className="dispatch-header-badges">
{activeAlerts > 0 && (

<span className="dispatch-badge-alert">
<i className="f1 fi-sr-triangle-warning" aria-hidden="true"></i>
{activeAlerts} evepyég
</span>
)}
{driverAlerts > 0 && (
<span className="dispatch-badge-driver">
<i className="fi fi-sr-user" aria-hidden="true"></i>
{driverAlerts} amd 0dnyoig
</span>
)}
</div>
</div>
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{/* Message */}
{message && (
<div
className={"dispatch-message $ {messageType === "success' ? 'dispatch-message-
success' : 'dispatch-message-error'} "}
role="alert"
aria-live="polite"
>
<i className={"fi $ {messageType === "success' ? 'fi-sr-check-circle' : 'fi-sr-cross-
circle'} "} aria-hidden="true"></i>
{message}
</div>

)}

{/* Stats */}
<div className="dispatch-stats-grid" aria-label="ZtoaticT1K4">
{statCards.map(s => (
<div key={s.label} className={"dispatch-stat-card ${s.cls} }>
<i className={"fi ${s.icon} dispatch-stat-icon'} aria-hidden="true"></i>
<div className="dispatch-stat-value">{s.value} </div>
<div className="dispatch-stat-label">{s.label } </div>
</div>

)}

</div>

{/* Breakdown Panel */}
<div className="dispatch-breakdown-panel">
<h3 className="dispatch-breakdown-title">
<i className="fi fi-sr-tools icon-red" aria-hidden="true"></i>
Aweipion BAaPg / Extoc Agttovpyiog
</h3>
<div className="dispatch-breakdown-grid">
<div>
<label htmlFor="vehicle-select" className="dispatch-control-label">
<i className="fi fi-sr-truck-side" aria-hidden="true"></i> EmAoyn Oynuatog
</label>
<select
id="vehicle-select"
value={selectedVehicle}
onChange={e => setSelectedVehicle(e.target.value)}
className="dispatch-select"
aria-label="Emioyn oynuartog"”
title="EmAéEte Oymua”
>
<option value="">— EmiAéEte Oynpo —</option>
{allVehicles.map(v => (
<option key={v.vehicle id} value={v.vehicle id}>
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{v.vehicle id} | {v.plate number} — {v.driver name} ({v.zone name})
[{v.status}]
</option>
)}
</select>
</div>
<div>
<label htmlFor="reason-select" className="dispatch-control-label">
<i className="1i fi-sr-triangle-warning" aria-hidden="true"></i> Adyog
</label>
<select
id="reason-select"
value={breakdownReason}
onChange={e => setBreakdownReason(e.target.value)}
className="dispatch-select"
aria-label="Adyog PAapnc"
title="EmiAé€te AOYO"
>
<option value="breakdown">BAapn</option>
<option value="maintenance">Xvvtipnon</option>
<option value="full">I"epdro — XYTA</option>
</select>
</div>
<button
onClick={handleBreakdown}
disabled={processing}
className="dispatch-btn dispatch-btn-red"
aria-label="Ewbomoinon PAapng"
title="AmoctoAn gwdomoinong"
>
<i className="fi fi-sr-bell" aria-hidden="true"></i> Eidomoinon
</button>
<button
onClick={() => selectedVehicle && handleXytaTrip(selectedVehicle)}
disabled={processing || !selectedVehicle}
className="dispatch-btn dispatch-btn-purple"
aria-label="Metoapopd mpoc XYTA"
title="TIpog XYTA"
>
<i className="fi fi-sr-road" aria-hidden="true"></i> [Ipoc XYTA
</button>
</div>

{/* Kovuni Eravagopdg — extog grid */}
<button
onClick={handleRestoreVehicle}
disabled={processing || !selectedVehicle || isAlreadyActive}
className={"dispatch-restore-btn $ {isAlreadyActive || !selectedVehicle ? 'active-
vehicle' : 'inactive-vehicle'} "}
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aria-label="Enavapopd oynuotog o€ evepyd"
title={isAlreadyActive ? 'To dynua eivor non evepyo' : 'Emavapopd oe evepyd petd
and PAdpn/cuviypnon'}
>
<i className="fi fi-sr-check-circle" aria-hidden="true"></i>
Enavagpopd ce Evepyo
</button>

{/* Breakdown Result */}
{breakdownResult && (
<div className="dispatch-breakdown-result">
<div className="dispatch-result-grid">
<div className="dispatch-result-card dispatch-result-card-red">
<div className="dispatch-result-card-label">
<i className="fi fi-sr-cross-circle icon-red" aria-hidden="true"></i> BA&fin
</div>
<div className="dispatch-result-card-
title">{breakdownResult.breakdown_vehicle?.vehicle id}</div>
<div className="dispatch-result-card-
sub">{breakdownResult.breakdown_vehicle?.driver name}</div>
<div className="dispatch-result-card-detail-
red">{breakdownResult.breakdown_vehicle?.zone}</div>
</div>
{breakdownResult.nearest vehicle && (
<div className="dispatch-result-card dispatch-result-card-green">
<div className="dispatch-result-card-label">
<i className="fi fi-sr-truck-side icon-green" aria-hidden="true"></i>
Kovtivétepo
</div>
<div className="dispatch-result-card-
title">{breakdownResult.nearest_vehicle.vehicle id}</div>
<div className="dispatch-result-card-
sub">{breakdownResult.nearest_vehicle.driver name}</div>
<div className="dispatch-result-card-detail-green">
{breakdownResult.nearest _vehicle.zone name} —
{breakdownResult.nearest vehicle.distance km} km
</div>
</div>
)}
<div className="dispatch-result-card dispatch-result-card-blue">
<div className="dispatch-result-card-label">
<i className="fi fi-sr-road icon-blue" aria-hidden="true"></i> XYTA
</div>
<div className="dispatch-result-card-title">{XYTA.name} </div>
<div className="dispatch-result-card-detail-
blue">{breakdownResult.xyta route?.distance km} km</div>
<div className="dispatch-result-card-detail-
gray">~{breakdownResult.xyta route?.estimated minutes} Aentd</div>
</div>
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</div>
</div>

)}

</div>

{/* Tabs */}
<div className="dispatch-tabs" aria-label="Kaptéieg mpofoing">
{tabs.map(tab => (
<button
key={tab.id}
onClick={() => setActiveTab(tab.id)}
className={"dispatch-tab-btn ${activeTab === tab.id ? 'active' : 'inactive'} "}
>
<i className={"fi ${tab.icon} "} aria-hidden="true"></i>
{tab.label}
</button>

)}

</div>

{/* Evepyn kaptéra */}
{loading ? (
<div className="dispatch-loading" role="status">
<i className="fi fi-sr-rotate-right dispatch-loading-icon" aria-hidden="true"></i>

</div>
) : activeTab ==="map' ? (
<DispatchMapTab

dispatchData={dispatchData}
onSelectVehicle={setSelectedVehicle}
onXytaTrip={handleXytaTrip}

/>
) : activeTab === "alerts' ? (
<DispatchAlertsTab

alerts={alerts}
alertFilter={alertFilter}
driverAlerts={driverAlerts}
systemAlerts={systemAlerts}
onFilterChange={setAlertFilter}
onAcknowledge={handleAcknowledge}
/>
) (
<DispatchXytaTab xytaTrips={xytaTrips} />
)}
</div>
)i
}

export default DispatchView;

frontend\src\DispatchView.css
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.icon-mr4 {
margin-right: 4px;

}

.icon-mr6 {
margin-right: 6px;

}

.icon-mr8 {
margin-right: 8px;

}

.icon-blue {
color: #3498db;

}

.icon-red {
color: #e74c3c;

}

.icon-green {
color: #27ae60;
}

.icon-gray {
color: #7f8c8d;
¥

.icon-orange {
color: #f39c12;
}

.icon-purple {
color: #8e4d4ad;

/* ===== CONTAINER ===== */
.dispatch-container {
padding: 20px;
max-width: 1400px;
margin: @ auto;

.dispatch-header {
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display: flex;

justify-content: space-between;
align-items: center;
margin-bottom: 20px;

.dispatch-title {
margin: 0;
color: #2c3e50;
display: flex;
align-items: center;
gap: 8px;

.dispatch-header-badges {
display: flex;
gap: 10px;
align-items: center;

}

.dispatch-badge-alert {
background-color: #fdecea;
color: #e74c3c;
padding: 6px 14px;
border-radius: 20px;
font-weight: bold;
display: flex;
align-items: center;
gap: 6px;

.dispatch-badge-driver {
background-color: #ebf5fb;
color: #29860b9;
padding: 6px 14px;
border-radius: 20px;
font-weight: bold;
display: flex;
align-items: center;
gap: 6px;

/* ===== MESSAGE ===== */

.dispatch-message {
padding: 12px 16px;
border-radius: 8px;
margin-bottom: 15px;
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font-weight: bold;
display: flex;
align-items: center;
gap: 8px;

.dispatch-message-success {
background-color: #d5f5e3;
color: #27ae60;

}

.dispatch-message-error {
background-color: #fdecea;
color: #e74c3c;

/* ===== STATS ROW ===== */
.dispatch-stats-grid {
display: grid;
grid-template-columns: repeat(4, 1fr);
gap: 15px;
margin-bottom: 20px;

}

.dispatch-stat-card {
background-color: white;
border-radius: 10px;
padding: 15px;
text-align: center;
box-shadow: 0 2px 8px rgba(e, 0, 0, 0.1);

.dispatch-stat-value {
font-size: 1.8rem;
font-weight: bold;

}

.dispatch-stat-label {
font-size: 0.8rem;
color: #7f8c8d;
margin-top: 4px;

}

.dispatch-stat-icon {
font-size: 1.2rem;

}
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.stat-color-blue {
color: #3498db;
border-top: 4px solid #3498db;

}

.stat-color-red {
color: #e74c3c;
border-top: 4px solid #e74c3c;

}

.stat-color-navy {
color: #2980b9;
border-top: 4px solid #2980b9;

}

.stat-color-purple {
color: #8e4d4ad;
border-top: 4px solid #8e44ad;

/* ===== BREAKDOWN PANEL ===== */
.dispatch-breakdown-panel {
background-color: white;
border-radius: 10px;
padding: 20px;
box-shadow: @ 2px 8px rgba(e, 0, 0, 0.1);
margin-bottom: 20px;
border-left: 4px solid #e74c3c;

.dispatch-breakdown-title {
margin: @ @ 15px;
color: #2c3e50;
display: flex;
align-items: center;
gap: 8px;

.dispatch-breakdown-grid {
display: grid;
grid-template-columns: 2fr 1fr auto auto;
gap: 10px;
align-items: end;

.dispatch-control-label {
display: flex;
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align-items: center;
gap: 6px;
margin-bottom: 6px;
font-weight: bold;
font-size: 0.9rem;

.dispatch-select {
width: 100%;
padding: 10px;
border: 2px solid #ecfof1l;
border-radius: 8px;
font-size: 0.9rem;
font-family: inherit;
outline: none;
transition: border-color 0.2s;

.dispatch-select:focus {
border-color: #3498db;

/* ===== BUTTONS ===== */
.dispatch-btn {
padding: 1@0px 20px;
color: white;
border: none;
border-radius: 8px;
cursor: pointer;
font-weight: bold;
display: flex;
align-items: center;
gap: 6px;
height: 44px;
margin-top: 24px;
font-family: inherit;
font-size: 0.9rem;
transition: opacity 0.2s;

.dispatch-btn:disabled {
opacity: 0.6;
cursor: not-allowed;

}

.dispatch-btn-red {
background-color: #e74c3c;
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.dispatch-btn-red:not(:disabled):hover {
background-color: #c0392b;

}

.dispatch-btn-purple {
background-color: #8e44ad;
}

.dispatch-btn-purple:not(:disabled):hover {
background-color: #7d3c98;
¥

.dispatch-btn-green {
background-color: #27a2e60;
}

.dispatch-btn-green:not(:disabled):hover {
background-color: #229954;

}

.dispatch-btn-gray {
background-color: #95a5a6;
cursor: not-allowed;

}

.dispatch-restore-btn {
padding: 10px 20px;
color: white;
border: none;
border-radius: 8px;
font-weight: bold;
display: flex;
align-items: center;
gap: 6px;
height: 44px;
margin-top: 10px;
font-family: inherit;
font-size: 0.9rem;
transition: opacity 0.2s;

.dispatch-restore-btn.active-vehicle {
background-color: #95a5a6;
cursor: not-allowed;

}
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.dispatch-restore-btn.inactive-vehicle {
background-color: #27ae60;
cursor: pointer;

}

.dispatch-restore-btn.inactive-vehicle:hover {
background-color: #229954;

/* ===== BREAKDOWN RESULT ===== */

.dispatch-breakdown-result {
margin-top: 15px;
background-color: #f8f9fa;
border-radius: 8px;
padding: 15px;

}

.dispatch-result-grid {
display: grid;
grid-template-columns: 1fr 1fr 1fr;
gap: 15px;

}

.dispatch-result-card {
border-radius: 8px;
padding: 12px;

}

.dispatch-result-card-red {
background-color: #fdecea;

}

.dispatch-result-card-green {
background-color: #d5f5e3;

}

.dispatch-result-card-blue {
background-color: #ebf5fb;

}

.dispatch-result-card-label {
font-size: 0.8rem;
color: #7f8c8d;
margin-bottom: 4px;
display: flex;
align-items: center;
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gap: 4px;
}

.dispatch-result-card-title {
font-weight: bold;
color: #2c3e50;

}

.dispatch-result-card-sub {
font-size: 0.85rem;
color: #7f8c8d;

}

.dispatch-result-card-detail-red {
font-size: 0.8rem;
color: #e74c3c;

}

.dispatch-result-card-detail-green {
font-size: 0.8rem;
color: #27ae60;

}

.dispatch-result-card-detail-blue {
font-size: 0.85rem;
color: #3498db;

}

.dispatch-result-card-detail-gray {
font-size: 0.8rem;
color: #7f8c8d;

/* ===== TABS ===== */
.dispatch-tabs {
display: flex;
gap: 10px;
margin-bottom: 20px;

}

.dispatch-tab-btn {
padding: 8px 16px;
border: none;
border-radius: 8px;
cursor: pointer;
font-weight: bold;
font-size: 0.9rem;
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display: flex;

align-items: center;

gap: 6px;

box-shadow: © 2px 8px rgba(e, 0, 0, 0.1);
font-family: inherit;

transition: all 0.2s;

.dispatch-tab-btn.active {
background-color: #2c3e50;
color: white;

}

.dispatch-tab-btn.inactive {
background-color: white;
color: #2c3e50;

/* ===== LOADING ===== */

.dispatch-loading {
text-align: center;
padding: 40px;

}

.dispatch-loading-icon {
font-size: 2rem;
color: #3498db;

/* ===== MAP TAB ===== */

.dispatch-map-layout {
display: grid;
grid-template-columns: 300px 1fr;
gap: 20px;

}

.dispatch-zone-sidebar {
overflow-y: auto;
max-height: 600px;

}

.dispatch-zone-card {
background-color: white;
border-radius: 10px;
padding: 15px;
margin-bottom: 10px;
box-shadow: @ 2px 8px rgba(o, 0, 0, 0.1);
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border-left: 4px solid var(--zone-color, #3498db);

}

.dispatch-zone-header {
display: flex;
justify-content: space-between;
align-items: center;
margin-bottom: 8px;

.dispatch-zone-title {
margin: 0;
color: #2c3e50;
font-size: 0.95rem;

}

.dispatch-zone-badge {
padding: 2px 8px;
border-radius: 10px;
font-size: ©.75rem;
font-weight: bold;
background-color: var(--zone-tint, #eaf4fb);
color: var(--zone-color, #3498db);

.dispatch-vehicle-chips {
display: flex;
gap: 5px;
flex-wrap: wrap;
margin-bottom: 6px;

}

.dispatch-vehicle-chip {
padding: 3px 7px;
border-radius: 6px;
font-size: 0.7rem;
font-weight: bold;
cursor: pointer;
display: flex;
align-items: center;
gap: 3px;
border-width: 1px;
border-style: solid;
transition: transform 0.1s;

.dispatch-vehicle-chip:hover {
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transform: scale(1.05);

}

.dispatch-zone-xyta {
font-size: 0.72rem;
color: #7f8c8d;
display: flex;
align-items: center;
gap: 4px;

.dispatch-map-wrap {
border-radius: 10px;
overflow: hidden;
box-shadow: @ 2px 8px rgba(e, 0, 0, 0.1);
height: 600px;

.dispatch-map {
height: 100%;
width: 100%;

}

/* Popup styles */

.dispatch-popup {
font-family: Consolas, monospace;
min-width: 200px;

}

.dispatch-popup-title {
margin: @ @ 8px;
color: #2c3e50;
border-bottom: 2px solid #3498db;
padding-bottom: 6px;

.dispatch-popup-table {
width: 100%;
font-size: 0.8rem;
border-collapse: collapse;

}

.dispatch-popup-table tr {
border-bottom: 1px solid #ecfofl;
}

.dispatch-popup-table td:first-child {
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padding: 3px 6px;
color: #7f8c8d;
font-weight: bold;

}

.dispatch-popup-table td:last-child {
padding: 3px 6px;
color: #2c3e50;

¥

.dispatch-popup-xyta-btn {
margin-top: 8px;
padding: 5px 10px;
background-color: #8e44ad;
color: white;
border: none;
border-radius: 6px;
cursor: pointer;
font-size: 0.75rem;
width: 100%;
font-family: Consolas, monospace;

/* ===== ALERTS TAB ===== */
.dispatch-alert-filters {

display: flex;

gap: 8px;

margin-bottom: 15px;

background-color: white;

padding: 12px;

border-radius: 10px;

box-shadow: 0 2px 8px rgba(e, 0, 0, 0.1);

align-items: center;

.dispatch-alert-filter-label {
font-weight: bold;
font-size: ©.9rem;
display: flex;
align-items: center;
gap: 6px;
margin-right: 8px;

.dispatch-filter-btn {
padding: 6px 14px;
border: none;
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border-radius: 20px;
cursor: pointer;
font-weight: bold;
font-size: 0.85rem;
font-family: inherit;
transition: all 0.2s;

.dispatch-empty {
text-align: center;
padding: 60px;
background-color: white;
border-radius: 10px;
box-shadow: 0 2px 8px rgba(e, 0, 0, 0.1);

.dispatch-empty-icon {
font-size: 3rem;
color: #27ae60;
display: block;
margin-bottom: 10px;

.dispatch-empty-title {
color: #27ae60;
}

.dispatch-alerts-1list {
display: flex;
flex-direction: column;
gap: 10px;

}

.dispatch-alert-card {
background-color: white;
border-radius: 10px;
padding: 15px;
box-shadow: @ 2px 8px rgba(e, 0, 0, 0.1);

.dispatch-alert-inner {
display: flex;
justify-content: space-between;
align-items: flex-start;

}

.dispatch-alert-body {
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.dispatch-alert-badges {

flex: 1;

display: flex;
align-items: center;
gap: 8px;
margin-bottom: 8px;
flex-wrap: wrap;

.dispatch-badge {

.dispatch-badge-from-driver {
background-color: #ebf5fb;

}

.dispatch-badge-from-system {
background-color: #fef9e7;

}

.dispatch-badge-action-type {
background-color: #f8f9fa;

}

.dispatch-badge-vehicle {

padding: 2px 8px;
border-radius: 10px;
font-size: ©.75rem;
font-weight: bold;
display: flex;
align-items: center;
gap: 4px;

color: #2980b9;

color: #f39c12;

color: #2c3e50;
font-weight: normal;

font-size: ©.75rem;
color: #7f8c8d;
display: flex;
align-items: center;
gap: 4px;

.dispatch-badge-zone {

padding: 2px 8px;
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border-radius: 10px;

font-size: ©.75rem;

font-weight: bold;

background-color: var(--zone-tint, #eaf4fb);
color: var(--zone-color, #3498db);

.dispatch-badge-active {
background-color: #fdecea;
color: #e74c3c;

}

.dispatch-badge-acknowledged {
background-color: #d5f5e3;
color: #27ae60;

}

.dispatch-badge-time {
font-size: 0.72rem;
color: #7f8c8d;
display: flex;
align-items: center;
gap: 4px;

.dispatch-alert-message {
margin: @ @ 8px;
font-size: 0.85rem;
color: #2c3e50;
line-height: 1.5;

.dispatch-alert-stats {
display: flex;
gap: 12px;
font-size: 0.8rem;
margin-bottom: 8px;

}

.dispatch-alert-stat-bins {
display: flex;
align-items: center;
gap: 4px;
color: #3498db;

.dispatch-alert-stat-fill {
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}

.dispatch-alert-stat-driver {

}

Mopia Aoxavaln, « Avamtoén epapproyng EEumvng dlayeiptong

display: flex;
align-items: center;
gap: 4px;

display: flex;
align-items: center;
gap: 4px;

color: #7f8c8d;

.dispatch-alert-nearest {

margin: @ @ 6px;
font-size: 0.8rem;
color: #27ae60;
display: flex;
align-items: center;
gap: 4px;

.dispatch-alert-notes {

margin: 0;
font-size: 0.8rem;
color: #7f8c8d;
font-style: italic;

.dispatch-acknowledge-btn {

.dispatch-acknowledge-btn:hover {
background-color: #229954;

padding: 6px 12px;
background-color: #27ae60;
color: white;

border: none;
border-radius: 6px;
cursor: pointer;
font-size: 0.8rem;
display: flex;
align-items: center;
gap: 4px;
white-space: nowrap;
margin-left: 10px;
font-family: inherit;

transition: background-color 0.2s;
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/* ===== XYTA TAB ===== */
.dispatch-xyta-panel {
background-color: white;
border-radius: 10px;
box-shadow: © 2px 8px rgba(e, 0, 0, 0.1);
overflow: hidden;

.dispatch-xyta-header {
padding: 15px 20px;
border-bottom: 1px solid #ecfof1l;
display: flex;
align-items: center;
gap: 8px;

.dispatch-xyta-title {
margin: 0;
color: #2c3e50;

}

.dispatch-xyta-empty {
text-align: center;
padding: 40px;
color: #7f8c8d;

}

.dispatch-xyta-empty-icon {
font-size: 2rem;
display: block;
margin-bottom: 10px;

}

.dispatch-xyta-table-wrap {
overflow-x: auto;

}

.dispatch-xyta-table {
width: 100%;
border-collapse: collapse;

}

.dispatch-xyta-table thead tr {
background-color: #2c3e50;
color: white;
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.dispatch-xyta-table th {
padding: 12px 15px;
text-align: left;
font-size: 0.85rem;

}

.dispatch-xyta-table tbody tr:nth-child(even) {
background-color: #f8f9fa;

}

.dispatch-xyta-table tbody tr:nth-child(odd) {
background-color: white;

}

.dispatch-xyta-table td {
padding: 1@px 15px;
font-size: 0.85rem;

}

.dispatch-xyta-id {
color: #7f8c8d;
}

.dispatch-xyta-vehicle {
font-weight: bold;
color: #3498db;

}

.dispatch-xyta-driver {
display: flex;
align-items: center;
gap: 4px;

}

.dispatch-xyta-zone-badge {
padding: 2px 8px;
border-radius: 10px;
font-size: 0.8rem;
font-weight: bold;
background-color: var(--zone-tint, #eaf4fb);
color: var(--zone-color, #3498db);

.dispatch-xyta-fill-high {
color: #e74c3c;
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font-weight: bold;
}

.dispatch-xyta-fill-med {
color: #f39c12;
font-weight: bold;

}

.dispatch-xyta-status-badge {
padding: 3px 8px;
border-radius: 10px;
font-size: ©.75rem;
font-weight: bold;
display: inline-flex;
align-items: center;
gap: 4px;

.dispatch-xyta-status-enroute {
background-color: #ebf5fb;
color: #2986b9;

}

.dispatch-xyta-status-arrived {
background-color: #d5f5e3;
color: #27ae60;

}

.dispatch-xyta-time {
font-size: 0.8rem;
color: #7f8c8d;

/* Xpwpa + avoilxth amdypwon avd lwvn (set oe kdpto/badge, kAnpovopeitail amd
naidid) */
.zone-GAZ {

--zone-color: #3498db;

--zone-tint: #eaf4fb;

}

.zone-AMM {
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--zone-color: #27ae60;
--zone-tint: #e7f7ee;

}

.zone-APE {
--zone-color: #e74c3c;
--zone-tint: #fdeceb;

}

.zone-TYL {
--zone-color: #f39c12;
--zone-tint: #fef4el;

¥

.zone-KRO {
--zone-color: #9b59b6;
--zone-tint: #f3ebf7;

¥

.zone-ROD {
--zone-color: #labc9c;
--zone-tint: #e6f9f5;

¥

/* Vehicle chips — xpwpa avd kotdaotoon oxriupoatog */
.dispatch-vehicle-chip.veh-active {
background-color: #e7f7ee;
color: #27ae60;
border-color: #bfe9do;

}

.dispatch-vehicle-chip.veh-maintenance {
background-color: #fefdel;
color: #f39c12;
border-color: #fbe@b3;

}

.dispatch-vehicle-chip.veh-inactive {
background-color: #fdeceb;
color: #e74c3c;
border-color: #f8c9c4;

}

/* Filter buttons — evepyd xpwpa avd ¢iAtpo (avevepyd = ykpl amnd .dispatch-
filter-btn) */
.dispatch-filter-btn {

background-color: #ecfofl;
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color: #2c3e50;
¥

.dispatch-filter-btn.active.filter-all {
background-color: #2c3e50;
color: white;

}

.dispatch-filter-btn.active.filter-driver {
background-color: #2980b9;
color: white;

}

.dispatch-filter-btn.active.filter-system {
background-color: #f39c12;
color: white;

}

/* Alert card — xpwpa oplotepoU accent avAaAoya HPE Tpo€Agucn/tumo */
.dispatch-alert-card.alert-border-driver {
border-left: 4px solid #29860b9;

}

.dispatch-alert-card.alert-border-red {
border-left: 4px solid #e74c3c;

}

.dispatch-alert-card.alert-border-orange {
border-left: 4px solid #f39c12;

}

.dispatch-alert-card.alert-border-green {
border-left: 4px solid #27ae60;

}

/* Alert fill stat — xpwpa avdaAoya pE TMANPOTNTA oxrpoatog */
.dispatch-alert-stat-fill.high {
color: #e74c3c;

}

.dispatch-alert-stat-fill.med {
color: #f39cl12;

}

/* XYTA popup (Leaflet) */
.dispatch-popup-xyta-title {
margin: @ © 6px;
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color: #8e44ad;
¥

.dispatch-popup-sub {
margin: 3px 0;
font-size: 0.85rem;

}

.dispatch-popup-coords {
margin: 3px 0;
font-size: ©.8rem;
color: #7f8c8d;

}

/* Map markers (Leaflet divIcon) */
.dispatch-xyta-marker {

background: #8e44ad;

color: white;

padding: 6px 10px;

border-radius: 8px;

font-weight: bold;

font-size: 0.75rem;

white-space: nowrap;

box-shadow: 0 2px 6px rgba(e, 0, 0, 0.3);

.dispatch-vehicle-marker {
width: 32px;
height: 32px;
border-radius: 50%;
border: 2px solid white;
box-shadow: @ 2px 6px rgba(e, 0, 0, 0.3);
display: flex;
align-items: center;
justify-content: center;
font-size: 15px;
color: white;

.veh-marker-active {
background: #272e60;

}

.veh-marker-maintenance {
background: #f39c12;

}
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.veh-marker-inactive {
background: #e74c3c;

/* ===== RESPONSIVE ===== */
@media (max-width: 1024px) {
.dispatch-map-layout {
grid-template-columns: 1fr;

}

.dispatch-zone-sidebar {
max-height: none;
}
}

@media (max-width: 768px) {
.dispatch-stats-grid {
grid-template-columns: repeat(2, 1fr);
}

.dispatch-breakdown-grid {
grid-template-columns: 1fr;

}

.dispatch-result-grid {
grid-template-columns: 1fr;
}
}

Frontend\src\FillnessView.tsx
/* %

* FillnessView.tsx
%

* Emokdonnon mtAnpdtmrog kadmv pe eidtpa (muepounvia / teproyn / K4d0g),
* KAPTEG OTATIOTIKAV, YPAPN LA pAPBI®V, ¥povosEPd avd dpa (Otav emheyel
* nuepounvia) Ko avalvtikoog mivakes. Yrootnpilel export oe PDF.

%

* To dedopéva avavedvovtol pova Tovg Kade 30s.
%
* Styling: Ta dSvvapkd ypopata opilovron amd CSS classes (fill-* / stat-*).
* To mAdTog T umdpog TAnpodtntog praivel wg CSS variable péow ref (widthRef).
*/
import React, { useState, useEffect, useRef } from 'react’;
import {
BarChart, Bar, XAxis, Y Axis, CartesianGrid, Tooltip,
Legend, ResponsiveContainer, Cell, LineChart, Line,
} from 'recharts';
import './FillnessView.css';
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const API_URL = "http://localhost:8000';
const REFRESH INTERVAL MS = 30000;

/!
/I Types
/!

interface FillnessData {
bin_id: string;
location_name: string;
address: string;
bin_type: string;
avg_fill level: number;
max_fill level: number;
min_fill level: number;
avg battery level: number;
reading_count: number;
last_reading: string | null;
latitude: number;
longitude: number;

}

interface BinOption {
bin_id: string;
location_name: string;
area: string;

}

/] Znpeio ypovocelpdc: dpa + SOLVOIKA KAEWLA ava KAOO (T TANpOTNTaG).
interface TimePoint {

time: string;

[binld: string]: string | number;

}

//
// Constants
//

const AREAS =
{ value: 'ALL', label: "O\eg o1 meproyéc' },
{ value: 'GAZ', label: 'Tal1' §,
{ value: '"AMM!, label: 'Appovddpa’ },
{ value: 'APE', label: 'Ayia ITelayia' },
{ value: 'TYL', label: 'TOMocog' },
{ value: 'KRQ', label: 'Kpovcavac' },
{ value: 'ROD', label: 'Podud' },

I;
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const LINE COLORS = ['#e74c3c', '#3498db', '#27ae60', '#139c12', '#9b59b6', '#1abc9c',
'#e67e22', '#2c3e50', '#16a085', '#d35400'];

//
// Helpers
//

/** Xpopo (hex) avaioya pe v minpotrta — ypelaletor wg prop oto recharts Cell. */
function getFillColor(level: number): string {

if (level >= 80) return '#e74c3c';

if (level >= 60) return '#£39c12";

return '#27ae60";
}

/** Katnyopio mAnpotntag yio CSS classes (ok / warning / critical). */
function fillBucket(level: number): 'ok' | 'warning' | 'critical’ {

if (level >= 80) return 'critical’;

if (level >= 60) return 'warning';

return 'ok’;

}

/** Ref callback mov 0étet to mAdtog g pumdpog wg CSS variable — ywpig inline style. */
function widthRef(level: number) {

return (el: HTMLDivElement | null): void => {
if (el) el.style.setProperty('--fill-width', *${level}%");
}3
§

function getBinTypeLabel(type: string): string {
const labels: Record<string, string> = {
general: Tevikd!',
recycling: 'Avaxvkioon',
organic: 'Opyavikd’',
¥
return labels[type] || type;
}

//
// Component
//

function FillnessView() {
const [data, setData] = useState<FillnessData[ |>([]);
const [bins, setBins] = useState<BinOption[]>([]);
const [loading, setLoading] = useState(false);
const [selectedDate, setSelectedDate] = useState(");
const [selectedArea, setSelectedArea] = useState('ALL'");
const [selectedBin, setSelectedBin] = useState('ALL');
const [lastUpdated, setLastUpdated] = useState<Date | null>(null);
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const [timeseries, setTimeseries] = useState<TimePoint[]>([]);
const [timeseriesBins, setTimeseriesBins] = useState<Record<string, string>>({});
const intervalRef = useRef<ReturnType<typeof setlnterval> | null>(null);

/I Alota kddwv Yo to dropdown (pio @opdr)
useEffect(() = {
fetch("$ {API_URL}/api/v1/fillness/bins")
.then(r => r.json())
.then(d => setBins(d.bins || []))
.catch(error => console.error('Failed to fetch bin list:', error));

15 [

/I Agdopéva + ypovooelpd, pe auto-refresh- Eavatpéyet dtav adidlovv ta eiltpa
useEffect(() = {
fetchData();
fetchTimeseries();
intervalRef.current = setInterval(() => {
fetchData();
fetchTimeseries();
+, REFRESH INTERVAL MS);
return () => {
if (intervalRef.current) clearInterval(intervalRef.current);
§3
// eslint-disable-next-line react-hooks/exhaustive-deps
}, [selectedDate, selectedArea, selectedBin]);

/! e
/I API calls
/! e e
const fetchData = async (): Promise<void> => {
setLoading(true);
try {

const params = new URLSearchParams();

if (selectedDate) params.append('date’, selectedDate);

if (selectedArea !=="ALL') params.append(‘area’, selectedArea);
if (selectedBin !=="ALL') params.append('bin_id', selectedBin);

const res = await fetch("$ {API_URL}/api/v1/fillness?$ {params}");
const json = await res.json();
setData(json.data ?? []);
setLastUpdated(new Date());

} catch (error) {
console.error('Failed to fetch fillness data:', error);

} finally {
setLoading(false);

}

s
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const fetchTimeseries = async (): Promise<void> => {
if (!selectedDate) {
setTimeseries([]);
setTimeseriesBins({});
return;

}
try {
const params = new URLSearchParams();
params.append('date’, selectedDate);
if (selectedArea !=="ALL') params.append(‘area’, selectedArea);
if (selectedBin !=="ALL') params.append('bin_id', selectedBin);

const res = await fetch("$ {API_URL}/api/v1/fillness/timeseries?$ {params}°);
const json = await res.json();
setTimeseries(json.timeline ?? []);
setTimeseriesBins(json.bins ?? {});

} catch (error) {
console.error('Failed to fetch timeseries:', error);

§

¥

/! et
// PDF export
/! et

const exportPDF = async (): Promise<void> => {
const html2canvas = (await import('"html2canvas')).default;
const jsPDF = (await import('jspdf")).default;

const element = document.getElementByld('fillness-content');
if (!element) return;

/I KpvBovpe to xovuni export 6co tpafdpe to screenshot
const exportBtn = document.getElementByld('export-btn');
if (exportBtn) exportBtn.style.display = none';

const canvas = await html2canvas(element, { scale: 2, useCORS: true,
backgroundColor: '#f5f6fa' });

T

if (exportBtn) exportBtn.style.displa ;

const imgData = canvas.toDataURL('image/png');

const pdf = new jsPDF('p', 'mm’, 'a4");

const pdfWidth = pdf.internal.pageSize.getWidth();

const pdfHeight = (canvas.height * pdfWidth) / canvas.width;
const pageHeight = pdf.internal.pageSize.getHeight();

if (pdfHeight <= pageHeight) {
pdf.addIlmage(imgData, 'PNG', 0, 0, pdfWidth, pdfHeight);
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} else {
/] Zméipe to peyaho screenshot oe moAAEG oelideg A4
let position = 0;
let remainingHeight = pdfHeight;
while (remainingHeight > 0) {
pdf.addImage(imgData, 'PNG', 0, position, pdfWidth, pdfHeight);
remainingHeight -= pageHeight;
position -= pageHeight;
if (remainingHeight > 0) pdf.addPage();
}
}

pdfisave("mAnpotmro_kddwv_${selectedDate || 'tpéyovta'} ${new
Date().toISOString().slice(0, 10)}.pdf");
¥

// S
// Derived data
// S

const filteredBins = selectedArea === "'ALL'
? bins
: bins.filter(b => b.bin_id.startsWith('BIN-$ {selectedArea}-"));

const stats = {
total: data.length,
critical: data.filter(d => d.avg_fill level >= 80).length,
warning: data.filter(d => d.avg_fill level >= 60 && d.avg_fill level < 80).length,
ok: data.filter(d => d.avg_fill level < 60).length,
avgFill: data.length > 0
? (data.reduce((s, d) => s + d.avg_fill level, 0) / data.length).toFixed(1)
"0
¥

const statCards = [

{ label: "XOvoro KadwVv', value: stats.total, cls: 'stat-blue' },

{ label: 'Kpiowot (>80%)', value: stats.critical, cls: 'stat-red' },

{ label: 'TIpocoyn (60-80%)', value: stats.warning, cls: 'stat-orange' },

{ label: 'Kavovikoi (<60%)', value: stats.ok, cls: 'stat-green' },

{ label: 'Méom [TAnpoétta, value: *${stats.avgFill} %", cls: 'stat-purple' },
I;

/I ZmAeg tov kVOprov mivaka (ta Max/Min gpeaviovtot povo otov £yt emheyel
nuepopnvio)
const tableColumns = [
'Kadoc', 'Torobesia', "Tomoc',
selectedDate ? 'Méon [TAnpdtnra’ : 'TIAnpoTTA,
selectedDate ? 'Max' : ",
selectedDate ? 'Min' : ",
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'Mrnatapia', 'Katdotaon', 'Ted. Avayvoon',
].filter(h =>h !==");

// S —
// Render
// S —

return (
<div id="fillness-content" className="fillness-container'">

{/* Header */}
<div className="fillness-header">
<h2 className="fillness-title">
<i className="fi fi-sr-chart-histogram icon-mr8" aria-hidden="true"></i>
[Minpoéta Kadwv
</h2>
<div className="fillness-header-actions">
{lastUpdated && (
<span className="fillness-last-updated">
<i className="fi fi-sr-rotate-right icon-mr4" aria-hidden="true"></i>
{lastUpdated.toLocaleTimeString('el-GR')}
</span>
)}
<button id="export-btn" onClick={exportPDF} className="fillness-export-btn">
<i className="fi fi-sr-file-pdf icon-mr6" aria-hidden="true"></i>
Export PDF
</button>
</div>
</div>

{/* Filters */}
<div className="fillness-filters">
<div>
<label htmlFor="fillness-date" className="fillness-label">
<i className="1i fi-sr-calendar icon-mr6" aria-hidden="true"></i>
Huepopnvia
</label>
<input
id="fillness-date"
type="date"
value={selectedDate}
onChange={e => { setSelectedDate(e.target.value); setSelectedBin('ALL"); }}
className="fillness-input"
/>
{selectedDate && (
<button
onClick={() => { setSelectedDate("); setTimeseries([]); setTimeseriesBins({});

i

className="fillness-clear-btn"
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>
<i className="11 fi-sr-cross icon-mr4" aria-hidden="true"></i>
KoBapiopdc (tpéyovia dedopéva)

</button>

)}

</div>

<div>
<label htmlFor="fillness-area" className="fillness-label">

<i className="11 fi-sr-marker icon-mr6" aria-hidden="true"></i>

[Teproym

</label>

<select
id="fillness-area"
value={selectedArea}

onChange={e => { setSelectedArea(e.target.value); setSelectedBin("ALL'); }}

className="fillness-select"
>
{AREAS.map(a => (
<option key={a.value} value={a.value}>{a.label}</option>
)}
</select>
</div>

<div>

<label htmlFor="fillness-bin" className="fillness-label">
<i className="fi fi-sr-trash icon-mr6" aria-hidden="true"></i>
Kadog

</label>

<select
id="fillness-bin"
value={selectedBin}
onChange={e => setSelectedBin(e.target.value)}
className="fillness-select"

>
<option value="ALL">—0\ot o1 kador —</option>
{filteredBins.map(b => (

<option key={b.bin_id} value={b.bin_id}>
{b.bin_id} — {b.location_name}
</option>

)}

</select>

</div>
</div>

{/* Stats Cards */}
<div className="fillness-stats-grid">
{statCards.map(s => (
<div key={s.label} className={"fillness-stat-card ${s.cls} }>
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<div className="fillness-stat-value">{s.value}</div>
<div className="fillness-stat-label">{s.label } </div>
</div>

)}

</div>

{loading ? (
<div className="fillness-loading" role="status" aria-live="polite">
<i className="fi fi-sr-rotate-right" aria-hidden="true"></i>
doptoon...
</div>
) (
<>
{/* Bar Chart */}
<div className="fillness-panel">
<h3 className="fillness-panel-title">
<i className="fi fi-sr-chart-histogram icon-mr8" aria-hidden="true"></i>
Ipaenua [IAnpérog {selectedDate ? *— ${selectedDate} (Méon Tyn) :
'(Tpéyovta)'}
</h3>
<ResponsiveContainer width="100%" height={300}>
<BarChart data={data} margin={{ top: 5, right: 30, left: 20, bottom: 60 }}>
<CartesianGrid strokeDasharray="3 3" />
<XAxis dataKey="bin_id" angle={-45} textAnchor="end" interval={0} tick={{
fontSize: 10 }} />
<Y Axis domain={[0, 100]} tickFormatter={v =>"${v}%"} />
<Tooltip
formatter={(value: number) => ['${value}%", 'TIAnpoémra'l}
labelFormatter={label => {

_n

const bin = data.find(d => d.bin_id === label);
return bin ? "${label} - ${bin.location_name}" : label;
3
/>
<Legend />

<Bar dataKey="avg_fill level" name="ITAnpdétnrta %" radius={[4, 4, 0, 0]}>

{data.map((entry, index) => (
<Cell key={index} fill={getFillColor(entry.avg fill level)} />

N}

</Bar>

</BarChart>
</ResponsiveContainer>
</div>

{/* Timeseries Line Chart */}
{selectedDate && timeseries.length > 0 && (
<div className="fillness-panel">
<h3 className="fillness-panel-title">
<i className="fi fi-sr-chart-histogram icon-mr8" aria-hidden="true"></i>
Xpovooepd [TAnpdtrag — {selectedDate}
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</h3>
<ResponsiveContainer width="100%" height={350}>
<LineChart data={timeseries} margin={{ top: 5, right: 30, left: 20, bottom: 60
>
<CartesianGrid strokeDasharray="3 3" />
<XAxis
dataKey="time"
angle={-45}
textAnchor="end"
interval={0}
tick={{ fontSize: 10 }}
tickFormatter={v => v.slice(11, 16)}
/>
<Y Axis domain={[0, 100]} tickFormatter={v =>"${v}%"} />
<Tooltip
formatter={(value: number, name: string) => ['${value}%",
timeseriesBins[name] || name]}
labelFormatter={label => "Qpa: ${label.slice(11, 16)}"}
/>
<Legend
formatter={name => timeseriesBins[name] || name}
wrapperStyle={{ paddingTop: 20px’, fontSize: '0.8rem' }}
/>
{Object.keys(timeseriesBins).map((binld, idx) => (
<Line
key={binld}
type="monotone"
dataKey={binld}
stroke={LINE COLORSJ[idx % LINE_COLORS.length]}
strokeWidth={2}
dot={{r:3}}
activeDot={{1: 5 }}
/>
)}
</LineChart>
</ResponsiveContainer>
</div>

)y

{/* Main Table */}
<div className="fillness-table-card">
<div className="fillness-table-header">
<h3 className="fillness-table-title">
<i className="1i fi-sr-list icon-mr8" aria-hidden="true"></i>
[Tivaxag Agdopévav ({data.length} kddor)
{selectedDate && ' — Méoec Twyuéc Huépoc'}
</h3>
</div>
<div className="fillness-table-wrap">
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<table className="fillness-table">
<thead>
<tr>
{tableColumns.map(h => <th key={h}>{h}</th>)}
</tr>
</thead>
<tbody>
{data.map(row => (
<tr key={row.bin_id}>
<td className="fillness-bin-id">{row.bin_id}</td>
<td>
<div className="fillness-location-name">{row.location name}</div>
<div className="fillness-location-addr">{row.address } </div>
</td>
<td>{getBinTypeLabel(row.bin_type)}</td>
<td>
<div className={"fillness-fill-cell fill-$ {fillBucket(row.avg_fill level)} }
ref={widthRef(row.avg_fill level)}>
<div className="fillness-fill-bar-bg">
<div className="fillness-fill-bar" />
</div>
<span className="fillness-fill-pct">{row.avg_fill level}%</span>
</div>
</td>
{selectedDate && (
<>
<td className="fillness-max">1 {row.max fill level}%</td>
<td className="fillness-min">| {row.min_fill level}%</td>
</>
)}
<td>
<span className=/{fillness-battery ${row.avg_battery level >30 ? 'ok':
low'} " }>
<i className="fi fi-sr-battery-full icon-mr4" aria-hidden="true"></i>
{row.avg_battery level}%
</span>
</td>
<td>
<span className={"fillness-status-badge
$ {fillBucket(row.avg_fill level)} }>
{row.avg_fill level >= 80 ? 'Kpicwog' : row.avg fill level >= 60 ?
TIpocoyn' : 'Kavovikdc'}
</span>
</td>
<td className="fillness-last-reading">
{row.last _reading ? new Date(row.last reading).toLocaleString(‘el-GR") :

</td>
</tr>
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)}
</tbody>

</table>
</div>
</div>

{/* Timeseries Table */}
{selectedDate && timeseries.length > 0 && (
<div className="fillness-table-card">
<div className="fillness-table-header">
<h3 className="fillness-table-title">
Avoivtikd Agdopéva ova Qpa ({timeseries.length} ®pec)
</h3>
</div>
<div className="fillness-table-wrap">
<table className="fillness-table fillness-ts-table">
<thead>
<tr>
<th>Qpa</th>
{Object.keys(timeseriesBins).map(binld => (
<th key={binld}>{binld}</th>
Dh
</tr>
<tr className="fillness-ts-subhead">
<th></th>
{Object.values(timeseriesBins).map((name, idx) => (
<th key={idx}>{name}</th>
)}
</tr>
</thead>
<tbody>
{timeseries.map((row, 1dx) => (
<tr key={idx}>
<td className="fillness-ts-time">{row.time.slice(11, 16)}</td>
{Object.keys(timeseriesBins).map(binld => {
const val = row[binld] as number | undefined;
return (
<td key={binld}>
{val !==undefined
? <span className={"fillness-ts-val fill-
${fillBucket(val)} " }>{val}%</span>
D=
</td>
);
Ok
</tr>
)}
</tbody>
</table>
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</div>
</div>

)}

</>

)}

</div>
);
}

export default FillnessView;
frontend\src\FillnesView.css
/* ===== FillnessView.css ===== */

.dcon-mr4 {
margin-right: 4px;
}

.icon-mr6 {
margin-right: 6px;

}

.dcon-mr8 {
margin-right: 8px;

}

/*

XPQMATA MEZQ CSS VARIABLES (avti yia inline styles)
- fill-* — ypopa avdroya pe TAnpoOTNTA

- stat-* — ypdNO KAPTOS GTATICTIKOD

To mAdtog g undpog (--fill-width) opileton amd JS péow ref.

*/

fill-ok {
--fill-color: #27ae60;

}

fill-warning {
--fill-color: #£39¢12;

}

fill-critical {
--fill-color: #e74c3c;

}
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.stat-blue {
--stat-color: #3498db;

}

.stat-red {
--stat-color: #e74c¢3c;

}

.Stat-orange {
--stat-color: #f39¢12;

}

.Stat-green {
--stat-color: #27ae60;

}

.stat-purple {
--stat-color: #9b59b6;
}

/¥ ===== CONTAINER =====*/
fillness-container {

padding: 20px;

max-width: 1200px;

margin: 0 auto;

}

/* ===== HEADER =====*/
fillness-header {
display: flex;
justify-content: space-between;
align-items: center;
margin-bottom: 20px;

}

fillness-title {
margin: 0;
color: #2¢3e50;
display: flex;
align-items: center;

}

fillness-header-actions {
display: flex;
align-items: center;
gap: 10px;

}

fillness-last-updated {
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font-size: 0.8rem;
color: #7f8¢8d;
display: flex;
align-items: center;

}

fillness-export-btn {
padding: 8px 16px;
background-color: #e74c3c;
color: white;
border: none;
border-radius: 8px;
cursor: pointer;
font-weight: bold;
font-size: 0.9rem;
font-family: inherit;
display: flex;
align-items: center;
transition: background-color 0.2s;

}

fillness-export-btn:hover {
background-color: #c0392b;

}

/¥ =====FILTERS =====%*/
fillness-filters {
background-color: white;
padding: 20px;
border-radius: 10px;
box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
margin-bottom: 20px;
display: grid,
grid-template-columns: repeat(3, 1{r);
gap: 15px;
}

fillness-label {
display: flex;
align-items: center;
margin-bottom: 6px;
font-weight: bold;
font-size: 0.9rem;
color: #2¢3e50;

}

fillness-input,
fillness-select {
width: 100%;
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padding: 8px;

border: 2px solid #ecfOf1;
border-radius: 8px;
font-size: 0.9rem;
font-family: inherit;
box-sizing: border-box;
outline: none;

transition: border-color 0.2s;

}

fillness-input:focus,
fillness-select:focus {
border-color: #3498db;

}

fillness-clear-btn {
margin-top: 4px;
background: none;
border: none;
color: #e74c3c;
cursor: pointer;
font-size: 0.8rem;
font-family: inherit;
display: flex;
align-items: center;
padding: 0;

}

/* =====STATS CARDS =====%*/
fillness-stats-grid {
display: grid,
grid-template-columns: repeat(5, 11r);
gap: 15px;
margin-bottom: 20px;

}

fillness-stat-card {

background-color: white;

border-radius: 10px;

padding: 15px;

text-align: center;

box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);

border-top: 4px solid var(--stat-color, #3498db);
b

fillness-stat-value {
font-size: 1.8rem,;
font-weight: bold;
color: var(--stat-color, #3498db);
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}

fillness-stat-label {
font-size: 0.8rem;
color: #718c8d;
margin-top: 4px;

}

/¥ =====LOADING =====*/

fillness-loading {
text-align: center;
padding: 40px;
font-size: 1.2rem;
color: #3498db;
display: flex;
align-items: center;
justify-content: center;
gap: 8px;

}

/* =====PANELS (charts) =====*/
fillness-panel {
background-color: white;
border-radius: 10px;
padding: 20px;
box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
margin-bottom: 20px;

}

fillness-panel-title {
margin: 0 0 15px;
color: #2¢3e50;
display: flex;
align-items: center;

}

* =====TABLE CARD =====%*/
fillness-table-card {
background-color: white;
border-radius: 10px;
box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
overflow: hidden;
margin-bottom: 20px;

}

fillness-table-header {
padding: 15px 20px;
border-bottom: 1px solid #ecfOf1;
}
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fillness-table-title {
margin: 0;
color: #2¢3e50;
display: flex;
align-items: center;

}

fillness-table-wrap {
overflow-x: auto;

}

fillness-table {
width: 100%;
border-collapse: collapse;

}

fillness-table thead tr {
background-color: #2¢3e50;
color: white;

}

fillness-table th {
padding: 12px 15px;
text-align: left;
font-size: 0.85rem;

}

fillness-table td {
padding: 10px 15px;
font-size: 0.85rem;

}

fillness-table tbody tr:nth-child(odd) {
background-color: #{89fa;

}

fillness-bin-id {
font-weight: bold;
color: #3498db;

}

fillness-location-name {
font-weight: bold;
color: #2¢3e50;

}

fillness-location-addr {
font-size: 0.75rem,;
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color: #718c8d;
}

/* Fill bar péoa otov mivaxa */
fillness-fill-cell {

display: flex;

align-items: center;

gap: 8px;
}

fillness-fill-bar-bg {
flex: 1;
background-color: #ectOfl;
border-radius: 10px;
height: 8px;
min-width: 60px;

}

fillness-fill-bar {
height: 100%;
border-radius: 10px;
background-color: var(--fill-color, #27ae60);
width: var(--fill-width, 0%);
transition: width 0.3s;

}

fillness-fill-pct {
font-weight: bold;
color: var(--fill-color, #27ae60);
font-size: 0.85rem;
min-width: 40px;
}

/* Max / Min */

fillness-max {
color: #e74c3c;
font-weight: bold;

}

fillness-min {
color: #27ae60;
font-weight: bold;

}

/* Mrozapio */

fillness-battery {
display: flex;
align-items: center;

}
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fillness-battery.ok {
color: #27ae60;

}

fillness-battery.low {
color: #e74c3c;

}

/* Status badge */

fillness-status-badge {
padding: 3px 10px;
border-radius: 12px;
font-size: 0.75rem;
font-weight: bold;

}

fillness-status-badge.critical {
background-color: #fdecea;
color: #e74c3c;

}

fillness-status-badge.warning {
background-color: #fef9e7;
color: #£39¢12;

}

fillness-status-badge.ok {
background-color: #d5f5e3;
color: #27ae60;

}

fillness-last-reading {
font-size: 0.8rem;
color: #71f8¢8d;

}

/* ===== TIMESERIES TABLE ===== */
fillness-ts-table th {

padding: 10px 15px;

text-align: center;

font-size: 0.75rem;

white-space: nowrap;

}

fillness-ts-table thead tr:first-child {
background-color: #2¢3e50;
color: white;

}
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fillness-ts-table thead tr:first-child th:first-child {
text-align: left;

}

fillness-ts-table thead tr.fillness-ts-subhead {
background-color: #34495¢;
color: #bdc3c7;

}

fillness-ts-table thead tr.fillness-ts-subhead th {
padding: 6px 15px;
font-size: 0.7rem;
font-weight: normal;

}

fillness-ts-table td {
padding: 8px 15px;
text-align: center;
font-size: 0.85rem;

}

fillness-ts-table tbody tr:nth-child(odd) {
background-color: #{89fa;

}

fillness-ts-time {
font-weight: bold;
font-size: 0.85rem;
white-space: nowrap;
text-align: left;

}

fillness-ts-val {
font-weight: bold;
color: var(--fill-color, #27ae60);

}

/* ===== RESPONSIVE =====*
(@media (max-width: 768px) {
fillness-filters {
grid-template-columns: 1ft;

}

fillness-stats-grid {
grid-template-columns: repeat(2, 1{r);

}

fillness-header {
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flex-direction: column,;
align-items: flex-start;
gap: 12px;
}
}

Frontend/src/ReportsView.tsx
/ %k sk

* ReportsView.tsx
*

* YOotua avagopdg tpoPAnudtov (bug tracker). Emtpénet:

* - YroBoAn véag avagopdg pe kotnyopio, mpotepatdtnta Kot tpootpetikd screenshot
* - Outpaplopa avd kotdotoon (avoiktés / oe e£EMEN / KAEIOTEG)

* - Eméktaor kaptag Yo ASTTOUEPELEG + EVEPYELEG OLOXELPIOTN (OMUEWDGELS, OAANYN
KATAGTOGNC)

*

* Styling: Ta duvapukd ypopoata (TpotepatdTnTa, oToTIoTIKA) opilovtar amd CSS classes.
*/

import React, { useState, useEffect, useRef } from 'react';

import './ReportsView.css';

const API URL = "http://localhost:8000';

//
// Types
//

interface Report {
id: number;
title: string;
category: string;
priority: string;
description: string;
screenshot_url: string | null;
status: string;
submitted by: string;
developer_notes: string | null;
created_at: string;
updated_at: string;
closed_at: string | null;

}

type MessageType = 'success' | 'error’;

interface FormState {
title: string;
category: string;
priority: string;
description: string;
submitted by: string;
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screenshot: File | null;

}

//
// Constants
//

const CATEGORIES = [

{ value: 'bug, label: "Zpdipa Aoyiopikov' },

{ value: 'performance’, label: 'TIpopAnua anddoonc' §,
{ value: 'ui', label: 'TIpoPANpa epedviong' },

{ value: 'data', label: 'TIpoPANua dedopévay' },

{ value: 'feature', label: 'Altnpa véag Aettovpyiog' },
{ value: 'security', label: '@épa acpareiog' },

{ value: 'other',  label: "AALO' },

I;

const PRIORITIES = [

{ value: 'critical', label: 'Kpicwo' },
{ value: 'high', label: "YynAo' },

{ value: 'medium’, label: 'Métpro' },
{ value: 'low',  label: 'Xaunid' },

I;
const STATUS FILTERS = [
{ value: 'ALL', label: "'OAeg' §,
{ value: 'open’, label: 'Avowtéd' |,

{ value: 'in_progress', label: 'X¢ e€€Mén' },
{ value: 'closed', label: 'Kiewotéc' §,

I;

//
// Helpers
//

function getPriorityLabel(priority: string): string {
return PRIORITIES. find(p => p.value === priority)?.label || priority;
}

function getCategoryLabel(category: string): string {
return CATEGORIES.find(c => c.value === category)?.label || category;

}

/** TIampoopieg katdotaong avagopas: CSS class, sikoviolo, etikéta. */
function statusInfo(status: string): { cls: string; icon: string; label: string } {

if (status === 'open') return { cls: 'open’, icon: 'fi-sr-folder-open', label:
'Avowtn' };

if (status ==="in_progress') return { cls: 'in_progress', icon: 'fi-sr-settings',  label: 'Ze
e&eman' §;
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return { cls: 'closed, icon: 'fi-sr-check-circle', label: 'KAeiot' };

h

/!

// Component

/!

function ReportsView() {
const [reports, setReports] = useState<Report[]>([]);
const [loading, setLoading] = useState(true);
const [showForm, setShowForm]| = useState(false);

const [filterStatus, setFilterStatus] = useState('ALL');

const [selectedReport, setSelectedReport] = useState<Report | null>(null);
const [developerNote, setDeveloperNote] = useState(");

const [message, setMessage] = useState(");

const [messageType, setMessageType] = useState<MessageType>('success');
const fileRef = useRef<HTMLInputElement>(null);

const [form, setForm] = useState<FormState>({
title: ",
category: 'bug’,
priority: 'medium’,
description: ",
submitted by: 'admin’,
screenshot: null,

135

useEffect(() => { fetchReports(); }, [filterStatus]);

// S S—
// API calls
// S S—

const fetchReports = async (): Promise<void> => {

setLoading(true);

try {
const params = filterStatus !=="ALL' ? "?status=S$ {filterStatus}" : ";
const res = await fetch("$ {API_URL}/api/v1/reports$ {params}");
const json = await res.json();
setReports(json.reports ?? []);

} catch (error) {
console.error('Failed to fetch reports:', error);

} finally {
setLoading(false);

}
¥

const handleSubmit = async (e: React.FormEvent): Promise<void>=> {
e.preventDefault();
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try {
const formData = new FormData();
formData.append('title', form.title);
formData.append('category’, form.category);
formData.append('priority', form.priority);
formData.append('description’, form.description);
formData.append('submitted by', form.submitted by);
if (form.screenshot) formData.append('screenshot', form.screenshot);

const res = await fetch("$ {API_URL}/api/v1/reports’, { method: 'POST', body:
formData });
const json = await res.json();

if (res.ok) {
showMessage("H avapopd otdlOnke exttvymg! (ID: #$ {json.report id})", 'success');
setShowForm(false);
setForm({ title: ", category: 'bug', priority: 'medium’, description: ", submitted by:
'admin’, screenshot: null });
if (fileRef.current) fileRef.current.value =";
fetchReports();
} else {
showMessage("Zpdaipa: ${json.detail}", 'error');
}
} catch (error) {
console.error('Failed to submit report:', error);
showMessage('Advvapio cOVIEGNS e TOV dlaKopLoTh., 'error);
}
}3

const handleUpdateStatus = async (reportld: number, status: string): Promise<void> => {
try {
const data: { status: string; developer notes?: string } = { status };
if (developerNote) data.developer notes = developerNote;

const res = await fetch("$ {API_URL}/api/v1/reports/$ {reportld} ", {
method: 'PUT",
headers: { 'Content-Type': 'application/json' },
body: JSON.stringify(data),

1)

if (res.ok) {
showMessage('"H avapopd evnuepdOnke.', 'success');
setSelectedReport(null);
setDeveloperNote(");
fetchReports();

b

} catch (error) {
console.error('Failed to update report:', error);

}
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}s

const showMessage = (msg: string, type: MessageType): void => {
setMessage(msg);
setMessageType(type);

setTimeout(() => setMessage("), 5000);

i

// e
// Derived data
// e

const stats = {
total:  reports.length,

open:  reports.filter(r => r.status === 'open').length,
inProgress: reports.filter(r => r.status ==="in_progress').length,
closed: reports.filter(r => r.status === 'closed').length,
critical: reports.filter(r => r.priority === 'critical’).length,

}3

const statCards = [
{ label: 'Xbvolo', value: stats.total, cls: 'stat-blue', icon: 'fi-sr-list' },
{ label: 'Avowtéd', value: stats.open, cls: 'stat-red', icon: 'fi-sr-folder-open' },
{ label: 'Ze e€€MEN', value: stats.inProgress, cls: 'stat-orange', icon: 'fi-sr-settings' },
{ label: 'KAewotéd', value: stats.closed, cls: 'stat-green', icon: 'fi-sr-check-circle' },
{ label: 'Kpioweg', value: stats.critical, cls: 'stat-purple’, icon: 'fi-sr-triangle-warning'
}s
I;

// S S—
// Render
// S S—

return (
<div className

reports-container'>

{/* Header */}
<div className="reports-header">
<h2 className="reports-title">
<i className="fi fi-sr-bug" aria-hidden="true"></i>
Avagopd [Tpofinpoatog
</h2>
<button onClick={() => setShowForm(!showForm)} className="reports-new-btn">
<i className="fi fi-sr-plus" aria-hidden="true"></i>
Néa Avagpopd
</button>
</div>

{/* Message */}
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{message && (
<div className={ reports-message $ {messageType} '} role="alert" aria-
live="polite">

<i className={"fi $ {messageType === "success' ? 'fi-sr-check-circle' : 'fi-sr-cross-
circle'}"} aria-hidden="true"></i>
{message}
</div>
)}

{/* Stats */}
<div className="reports-stats-grid">
{statCards.map(s => (
<div key={s.label} className={ reports-stat-card ${s.cls} }>
<i className={"fi ${s.icon} reports-stat-icon'} aria-hidden="true"></i>
<div className="reports-stat-value">{s.value} </div>
<div className="reports-stat-label">{s.label } </div>
</div>

)}

</div>

{/* New Report Form */}
{showForm && (
<div className="reports-form-card">
<h3 className="reports-form-title">
<i className="fi fi-sr-bug reports-form-title-icon" aria-hidden="true"></i>
Néa Avagopd ITpoPAnuatog
</h3>
<form onSubmit={handleSubmit}>
<div className="reports-form-grid">

<div className="reports-field-full">
<label htmlFor="report-title" className="reports-label">
<i className="fi fi-sr-text" aria-hidden="true"></i>
Tithog [1popAnpartog *
</label>
<input
id="report-title"
type="text"
value={form.title}
onChange={e => setForm({ ...form, title: e.target.value })}
className="reports-input"
placeholder="X0vtoun meptypaen tov Tpofinuarog”
required
/>
</div>

<div>

<label htmlFor="report-category" className="reports-label">
<i className="fi fi-sr-tags" aria-hidden="true"></i>
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Koamyopia *
</label>
<select
1d="report-category"
value={form.category}
onChange={e => setForm({ ...form, category: e.target.value })}

className="reports-select"
>

{CATEGORIES.map(c => (
<option key={c.value} value={c.value}>{c.label }</option>

i

</select>
</div>

<div>

<label htmlFor="report-priority" className="reports-label">
<i className="fi fi-sr-triangle-warning" aria-hidden="true"></i>
[Tpotepardtmra *

</label>

<select
id="report-priority"
value={form.priority}
onChange={e => setForm({ ...form, priority: e.target.value })}

className={"reports-select reports-select-priority prio-$ {form.priority} "}
>

{PRIORITIES.map(p => (
<option key={p.value} value={p.value}>{p.label}</option>

)}

</select>
</div>

<div className="reports-field-full">
<label htmlFor="report-description" className="reports-label">
<i className="fi fi-sr-document" aria-hidden="true"></i>
Heprypagn Tpopanparog *
</label>
<textarea
1d="report-description"
value={form.description}
onChange={e => setForm({ ...form, description: e.target.value })}
className="reports-textarea"
placeholder="TIeptypdyte avarvtikd To TPOPANUO, TOTE EUPAVIGTNKE KO TAOGS
umopet va avomapoydei..."
required
/>
</div>

<div className="reports-field-full">
<label className="reports-label">
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<i className="fi fi-sr-picture" aria-hidden="true"></i>
Screenshot (mpoapetikd)
</label>
<div className="reports-file-drop">
<input
ref={fileRef}
type="file"
accept="image/*"
onChange={e => setForm({ ...form, screenshot: e.target.files?.[0] || null })}
className="reports-file-hidden"
id="screenshot-input"
/>
<label htmlFor="screenshot-input" className="reports-file-label">
{form.screenshot ? (
<span className="reports-file-chosen">
<i className="fi fi-sr-check-circle" aria-hidden="true"></i>
{form.screenshot.name}
</span>
) (
<span className="reports-file-empty">
<i className="fi fi-sr-picture reports-file-empty-icon" aria-
hidden="true"></i>
Kk yia gmidoyn| apyeiov
</span>
)}
</label>
</div>
</div>
</div>

<div className="reports-form-actions'">
<button type="button" onClick={() => setShowForm(false)}
className="reports-cancel-btn">
<i className="fi fi-sr-cross" aria-hidden="true"></i>
Axvpwon
</button>
<button type="submit" className="reports-submit-btn">
<i className="fi fi-sr-paper-plane" aria-hidden="true"></i>
AmocTtoA] Avapopdg
</button>
</div>
</form>
</div>

)y

{/* Filter */}
<div className="reports-filter-bar">
<label className="reports-filter-label">
<i className="fi fi-sr-filter" aria-hidden="true"></i>
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Koatdotoaon:
</label>
{STATUS FILTERS.map(f=> (
<button
key={f.value}
onClick={() => setFilterStatus(f.value)}
className={"reports-filter-btn $ {filterStatus === f.value ? 'active' : "} '}
>
{f.label}
</button>
D)
<span className="reports-filter-count">{reports.length} avapopéc</span>
</div>

{/* Reports List */}
{loading ? (
<div className="reports-loading" role="status" aria-live="polite">
<i className="fi fi-sr-rotate-right reports-loading-icon" aria-hidden="true"></i>
</div>
) : reports.length === 10 ? (
<div className="reports-empty" role="status">
<i className="fi fi-sr-check-circle reports-empty-icon" aria-hidden="true"></i>
<h3 className="reports-empty-title">Agv vdpyovv avapopéc!</h3>
<p>To cvoTNUO AEITOVPYEL KAVOVIKE.</p>
</div>
) (
<div className="reports-list">
{reports.map(report => {
const isSelected = selectedReport?.id === report.id;
const status = statusInfo(report.status);
return (
<div
key={report.id}
className={"reports-card prio-$ {report.priority} ${isSelected ? 'selected' : "} '}

—_n

-]

]

>
<div
className="reports-card-inner"
onClick={() => setSelectedReport(isSelected ? null : report)}
role="button"
tabIndex={0}
onKeyDown={e => { if (e.key === "Enter") setSelectedReport(isSelected ? null
: report); }}
title={isSelected ? 'Zountvén' : 'Aentopépeted'}
>

<div className="reports-card-body">
<div className="reports-card-badges">
<span className="reports-id">#{report.id } </span>
<span className="reports-badge reports-badge-priority">
<i className="fi fi-sr-triangle-warning icon-mr3" aria-hidden="true"></i>
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{getPriorityLabel(report.priority)}

</span>

<span className="reports-badge reports-badge-category'>
<i className="fi fi-sr-tags icon-mr3" aria-hidden="true"></1>
{getCategoryLabel(report.category)}

</span>

<span className={"reports-badge reports-badge-status $ {status.cls} }>
<i className={"fi $ {status.icon} icon-mr3"} aria-hidden="true"></i>
{status.label}

</span>

</div>

<h3 className="reports-card-title"> {report.title} </h3>
<p className="reports-card-desc'">
{report.description.length > 150 ? report.description.substring(0, 150) +"'..." :
report.description}
</p>
<div className="reports-card-meta">
<span className="reports-meta-item'">
<i className="fi fi-sr-user" aria-hidden="true"></i>
{report.submitted by}
</span>
<span className="reports-meta-item'">
<i className="fi fi-sr-calendar" aria-hidden="true"></i>
{new Date(report.created_at).toLocaleString('el-GR")}
</span>
{report.closed at && (
<span className="reports-meta-item reports-meta-closed">
<i className="fi fi-sr-check-circle" aria-hidden="true"></i>
‘Ex)\eiwse: {new Date(report.closed at).toLocaleString('el-GR')}
</span>
)}
</div>
</div>

{report.screenshot_url && (
<img src={report.screenshot_url} alt="screenshot" className

_n

reports-card-
thumb" />

)}

</div>

{/* Expanded details */}
{isSelected && (
<div className="reports-expanded'>
<p className="reports-full-desc'">
<strong>ITAnpng meprypaen:</strong><br />
{report.description}
</p>
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{report.screenshot_url && (
<div className="reports-screenshot-block">
<strong className="reports-screenshot-label">
<i className="fi fi-sr-picture" aria-hidden="true"></i>
Screenshot:
</strong>
<img src={report.screenshot_url} alt="screenshot" className="reports-
screenshot-img" />
</div>

)y

{report.developer notes && (
<div className="reports-devnotes'>
<strong className="reports-devnotes-label">
<i className="fi fi-sr-code" aria-hidden="true"></i>
Ynuewwoelg Developer:
</strong>
<p className="reports-devnotes-text">{report.developer notes}</p>
</div>

)i

{report.status !=="closed' && (
<div className="reports-action-box'>
<label className="reports-action-label">
<i className="fi fi-sr-code" aria-hidden="true"></i>
Ynueiwon Developer (mpoaipetiko):
</label>
<textarea
value={developerNote}
onChange={e => setDeveloperNote(e.target.value)}
placeholder="TIpocB¢cte onpeimon ywo v avagopd..."
className="reports-action-textarea"
/>
<div className="reports-action-buttons">
{report.status === "open' && (
<button onClick={() => handleUpdateStatus(report.id, 'in_progress')}
className="reports-btn-progress">
<i className="fi fi-sr-settings" aria-hidden="true"></i>
e eEEMEn
</button>
)}
<button onClick={() => handleUpdateStatus(report.id, 'closed')}
className="reports-btn-close">
<i className="fi fi-sr-check-circle" aria-hidden="true"></i>
Kieioyo Avagpopdg
</button>
</div>
</div>

)}
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</div>
)}
</div>
);
D}
</div>
)}
</div>
);
}

export default ReportsView;
frontend/src/ReportsView.css
/* ===== ReportsView.css ===== */

.dcon-mr3 { margin-right: 3px; }
dcon-mr4 { margin-right: 4px; }
.dcon-mr6 { margin-right: 6px; }
dcon-mr8 { margin-right: 8px; }

/*

AYNAMIKA XPOMATA MEXQ CSS VARIABLES
- prio-* — ypodU + ovoLyTH ATOYPWCT AVE TPOTEPALATNTA
- stat-* — ypoOUO KAPTOS GTOTIGTIKOD

*/

.prio-critical { --prio-color: #e74c3c; --prio-tint: #fdeceb; }
.prio-high  { --prio-color: #e67e22; --prio-tint: #{df0e6; }
.prio-medium { --prio-color: #{39c12; --prio-tint: #fefdel; }
.prio-low  { --prio-color: #27ae60; --prio-tint: #e7f7ee; }

.stat-blue { --stat-color: #3498db; }
.stat-red  { --stat-color: #e74c3c; }

.Stat-orange { --stat-color: #f39¢c12; }
.stat-green { --stat-color: #27ae60; }
.stat-purple { --stat-color: #8e44ad; }

/¥ ===== CONTAINER =====*/
.reports-container {

padding: 20px;

max-width: 1200px;

margin: 0 auto;

}

/¥ ===== HEADER ===== %/
.reports-header {
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display: flex;

justify-content: space-between;
align-items: center;
margin-bottom: 20px;

}

.reports-title {
margin: 0;
color: #2¢3e50;
display: flex;
align-items: center;
gap: 8px;

}

.reports-new-btn {
padding: 10px 20px;
background-color: #e74c3c;
color: white;
border: none;
border-radius: 8px;
cursor: pointer;
font-weight: bold;
font-family: inherit;
display: flex;
align-items: center;
gap: 6px;
transition: background-color 0.2s;

}

.reports-new-btn:hover { background-color: #c0392b; }

/¥ ===== MESSAGE =====%*/
.reports-message {
padding: 12px 16px;
border-radius: 8px;
margin-bottom: 15px;
font-weight: bold;
display: flex;
align-items: center;
gap: 8px;
}

.reports-message.success { background-color: #d5f5e3; color: #27ae60; }
.reports-message.error { background-color: #fdecea; color: #e74c3c; }

/¥ =====STATS ===—==%*/
.reports-stats-grid {

display: grid;

grid-template-columns: repeat(5, 11r);
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gap: 15px;
margin-bottom: 20px;

}

.reports-stat-card {

background-color: white;

border-radius: 10px;

padding: 15px;

text-align: center;

box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);

border-top: 4px solid var(--stat-color, #3498db);
}

.reports-stat-icon {
color: var(--stat-color, #3498db);
font-size: 1.2rem;

}

.reports-stat-value {
font-size: 1.8rem;
font-weight: bold;
color: var(--stat-color, #3498db);

}

.reports-stat-label {
font-size: 0.8rem;
color: #7f8¢8d;
margin-top: 4px;

}

* =====FORM =====*#/
.reports-form-card {

background-color: white;

border-radius: 10px;

padding: 25px;

margin-bottom: 20px;

box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
border-left: 4px solid #e74c3c;
}

.reports-form-title {
margin: 0 0 20px;
color: #2¢3e50;
display: flex;
align-items: center;
gap: 8px;

}

.reports-form-title .reports-form-title-icon { color: #e74c3c; }
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.reports-form-grid {
display: grid;
grid-template-columns: 1fr 1ft;
gap: 15px;
margin-bottom: 15px;

}

reports-field-full { grid-column: 1/-1; }

.reports-label {
display: flex;
align-items: center;
gap: 6px;
margin-bottom: 6px;
font-weight: bold;
font-size: 0.9rem;

}

.reports-input,
.reports-select,
.reports-textarea {
width: 100%;
padding: 10px;
border: 2px solid #ecfOf1;
border-radius: 8px;
box-sizing: border-box;
font-size: 0.95rem;
font-family: inherit;
outline: none;
transition: border-color 0.2s;

}

.reports-input:focus,

.reports-select:focus,

.reports-textarea:focus {
border-color: #3498db;

}

/* To select TpoTEPAOTNTAG TAIPVEL TO YPOUA TNG EMAEYUEVNG TTPpOTEPALOTNTOG */
.reports-select-priority {
border-color: var(--prio-color, #ecfOf1);

}

.reports-textarea {
min-height: 120px;
resize: vertical;

}
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/* File upload */
.reports-file-drop {
border: 2px dashed #ectOfl;
border-radius: 8px;
padding: 20px;
text-align: center;
background-color: #{8{9fa;
cursor: pointer;

}
.reports-file-hidden { display: none; }
.reports-file-label { cursor: pointer; }

.reports-file-chosen {
color: #27ae60;
display: flex;
align-items: center;
justify-content: center;
gap: 8px;

}

.reports-file-empty { color: #7f8¢c8d; }

.reports-file-empty-icon {
font-size: 1.8rem;
display: block;
margin-bottom: 8px;

}

.reports-form-actions {
display: flex;
gap: 10px;
justify-content: flex-end;

}

.reports-cancel-btn {
padding: 10px 20px;
background-color: #ectOfl;
color: #2¢3e50;
border: none;
border-radius: 8px;
cursor: pointer;
font-weight: bold;
font-family: inherit;
display: flex;
align-items: center;
gap: 6px;
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.reports-submit-btn {
padding: 10px 25px;
background-color: #e74c3c;
color: white;
border: none;
border-radius: 8px;
cursor: pointer;
font-weight: bold;
font-family: inherit;
display: flex;
align-items: center;
gap: 6px;

}

.reports-submit-btn:hover { background-color: #c0392b; }

/* =====FILTER BAR ===== %/
.reports-filter-bar {
background-color: white;
padding: 15px 20px;
border-radius: 10px;
box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
margin-bottom: 20px;
display: flex;
gap: 10px;
align-items: center;
flex-wrap: wrap;

}

.reports-filter-label {
font-weight: bold;
font-size: 0.9rem;
display: flex;
align-items: center;
gap: 6px;

h

reports-filter-btn {
padding: 6px 14px;
border: none;
border-radius: 20px;
cursor: pointer;
font-weight: bold;
font-size: 0.85rem;
font-family: inherit;
background-color: #ectOfl;
color: #2¢3e50;
transition: background-color 0.2s;
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}

reports-filter-btn.active {
background-color: #3498db;
color: white;

}

.reports-filter-count {
margin-left: auto;
color: #7f8¢8d;
font-size: 0.85rem,;

}

/% =====LOADING / EMPTY ===== %/
.reports-loading {

text-align: center;

padding: 40px;
}

.reports-loading-icon {
font-size: 2rem;
color: #3498db;

}

.reports-empty {

text-align: center;

padding: 60px;

background-color: white;

border-radius: 10px;

box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
h

.reports-empty-icon {
font-size: 3rem;
color: #27ae60;
display: block;
margin-bottom: 10px;

}

.reports-empty-title { color: #27ae60; }

/¥ ===== REPORT LIST ===== */
.reports-list {

display: flex;

flex-direction: column,;

gap: 12px;
}

.reports-card {
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background-color: white;

border-radius: 10px;

padding: 20px;

box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);

cursor: pointer;

transition: border-color 0.2s, box-shadow 0.2s;

/* Aemtd MEPTYPOAULLO + YPOUATIOTO accent TPOTEPALOTNTOS OPLGTEPH */
border: 1px solid #ecfOf1;

border-left: 4px solid var(--prio-color, #7{8c8d);

}
.reports-card:hover { box-shadow: 0 4px 14px rgba(0, 0, 0, 0.15); }
.reports-card.selected { border: 2px solid #3498db; }

.reports-card-inner {

display: flex;

justify-content: space-between;
align-items: flex-start;

}

.reports-card-body { flex: 1; }

.reports-card-badges {
display: flex;
align-items: center;
gap: 8px;
margin-bottom: 8px;
flex-wrap: wrap;

}

.reports-id {
font-size: 0.75rem;
color: #7f8c8d;
font-weight: bold;

}

.reports-badge {
padding: 2px 8px;
border-radius: 10px;
font-size: 0.75rem,;
font-weight: bold;
display: inline-flex;
align-items: center;

}

.reports-badge-priority {
background-color: var(--prio-tint, #f0f010);
color: var(--prio-color, #7f8c8d);
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}

.reports-badge-category {
background-color: #ectOfl;
color: #2¢3e50;
font-weight: normal;

}

.reports-badge-status.open { background-color: #fdecea; color: #e74c3c; }
.reports-badge-status.in_progress { background-color: #fef9e7; color: #f39¢12; }
.reports-badge-status.closed  { background-color: #d5f5e3; color: #27ae60; }

.reports-card-title {
margin: 0 0 6px;
color: #2¢3e50;
font-size: 1rem;

}

.reports-card-desc {
margin: 0 0 8px;
color: #7f8¢8d;
font-size: 0.85rem;
line-height: 1.4;

}

.reports-card-meta {
display: flex;
gap: 15px;
font-size: 0.75rem,;
color: #7f8c8d;
flex-wrap: wrap;

}

.reports-meta-item {
display: flex;
align-items: center;
gap: 4px;

}

.reports-meta-closed { color: #27ae60; }

.reports-card-thumb {
width: 80px;
height: 60px;
object-fit: cover;
border-radius: 6px;
margin-left: 15px;
border: 1px solid #ecfOf1;
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/¥ ====EXPANDED DETAILS =====*/
.reports-expanded {

margin-top: 15px;

border-top: 1px solid #ecfOf1;

padding-top: 15px;
}

.reports-full-desc {
margin: 0 0 12px;
color: #2¢3e50;
font-size: 0.9rem;
line-height: 1.6;

§

.reports-screenshot-block { margin-bottom: 12px; }

.reports-screenshot-label {
font-size: 0.85rem;
color: #2¢3e50;
display: flex;
align-items: center;
gap: 6px;
margin-bottom: 8px;

}

.reports-screenshot-img {
display: block;
max-width: 400px;
max-height: 250px;
border-radius: 8px;
border: 1px solid #ecfOf1;

}

.reports-devnotes {
background-color: #ebf5tb;
padding: 12px;
border-radius: 8px;
margin-bottom: 12px;

}

.reports-devnotes-label {
font-size: 0.85rem;
color: #2980b9;
display: flex;
align-items: center;
gap: 6px;
margin-bottom: 6px;
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.reports-devnotes-text {
margin: 0;
font-size: 0.85rem;
color: #2¢3e50;

}

.reports-action-box {
background-color: #{8{9fa;
padding: 15px;
border-radius: 8px;

}

.reports-action-label {
display: flex;
align-items: center;
gap: 6px;
margin-bottom: 8px;
font-weight: bold;
font-size: 0.85rem;

}

.reports-action-textarea {
width: 100%;
padding: 8px;
border: 1px solid #ddd;
border-radius: 6px;
box-sizing: border-box;
min-height: 70px;
resize: vertical;
margin-bottom: 10px;
font-family: inherit;

}

.reports-action-buttons {
display: flex;
gap: 8px;

}

.reports-btn-progress,

.reports-btn-close {
padding: 8px 16px;
color: white;
border: none;
border-radius: 6px;
cursor: pointer;
font-weight: bold;
font-size: 0.85rem;
font-family: inherit;
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display: flex;
align-items: center;
gap: 6px;

}

.reports-btn-progress { background-color: #f39¢12; }
.reports-btn-close  { background-color: #27ae60; }

/* ===== RESPONSIVE ===== */
(@media (max-width: 768px) {
.reports-stats-grid {
grid-template-columns: repeat(2, 11r);
}
.reports-form-grid {
grid-template-columns: 1ft;
}
.reports-header {
flex-direction: column;
align-items: flex-start;
gap: 12px;
§
}

Frontend/src/RoutesView.tsx

import React, { useState, useEffect } from 'react’,

import { MapContainer, TileLayer, CircleMarker, Popup, Polyline } from 'react-leaflet';
import 'leaflet/dist/leaflet.css';

import './RoutesView.css';

const API_URL = "http://localhost:8000';

interface RouteStop {
bin_id: string;
location_name: string;
address: string;
latitude: number;
longitude: number;
current_fill level: number;
current_battery level: number;
bin_type: string;
fill_status: string;
zone_code: string;
zone name: string;
stop_number: number;
distance from_prev_km: number;
cumulative distance km: number;

}

interface RouteData {
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status: string;

algorithm: string;

threshold: number;

fallback used: boolean;

original threshold: number;
zone_code: string;

total bins: number;

total distance km: number;
estimated duration_minutes: number;
depot: { name: string; latitude: number; longitude: number };
route: RouteStop][];

route id: number | null;

saved: boolean;

osm_warning: string | null;
distance_mode: string;

osm_nodes: number;

osm_edges: number;

message?: string;

}

interface HistoryRoute {
id: number;
route_name: string;
description: string;
driver_name: string;
vehicle id: string;
scheduled date: string;
estimated duration: number;
status: string;
created at: string;

}

interface Vehicle {
vehicle id: string;
plate_number: string;
driver_name: string;
zone_code: string;
status?: string;

}

function getFillColor(level: number): string {
if (level >= 80) return '#e74c3c';
if (level >= 60) return '#£39¢12';
return '#27ae60";

}

/** Katnyopia mAnpotntag yio CSS classes (ok / warning / critical). */
function fillBucket(level: number): 'ok' | 'warning' | 'critical' {
if (level >= 80) return 'critical’;
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if (level >= 60) return 'warning';
return 'ok’;

}

function RoutesView() {
const [routeData, setRouteData] = useState<RouteData | null>(null);
const [loading, setL.oading] = useState(false);
const [saving, setSaving] = useState(false);
const [threshold, setThreshold] = useState(70);
const [zoneCode, setZoneCode] = useState('ALL');
const [vehicleld, setVehicleld] = useState(");
const [activeStop, setActiveStop] = useState<number | null>(null);
const [vehicles, setVehicles] = useState<Vehicle[|>([]);
const [history, setHistory] = useState<HistoryRoute[ |>([]);
const [showHistory, setShowHistory] = useState(false);

useEffect(() = {
fetchVehicles();
fetchHistory();

15 [

const fetchVehicles = async (): Promise<void> => {

try {
const res = await fetch("$ {API_URL}/api/v1/vehicles’);

const json = await res.json();

setVehicles((json.vehicles ?? []).filter((v: Vehicle) => v.status === "active'));

} catch (error) {
console.error('Failed to fetch vehicles:', error);
}
}5

/l Diltpdpiopa oynudtov Bacet emieypévng (ovng
const filteredVehicles = zoneCode ==="'ALL'

? vehicles

: vehicles.filter(v => v.zone_code === zoneCode);

const fetchHistory = async () => {
try {
const res = await fetch("$ {API_URL}/api/v1/optimization/routes-history");
const json = await res.json();
setHistory(json.routes ?? []);
} catch (error) {
console.error('Failed to fetch route history:', error);

h
I8
const fetchRoute = async () => {

setLoading(true);
setRouteData(null);
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try {
const params = new URLSearchParams({

threshold: threshold.toString(),
...(zoneCode !=="ALL' && { zone code: zoneCode }),
...(vehicleld && { vehicle id: vehicleld }),
3
const res = await fetch("$ {API_URL}/api/v1/optimization/route?$ {params} "),
const data = await res.json();
setRouteData(data);
} catch (error) {
console.error('Failed to fetch route:', error);

¥
setLoading(false);

I

const handleSaveRoute = async () => {
if (IrouteData || routeData.total bins === 0) return;
setSaving(true);
try {
const params = new URLSearchParams({
threshold: threshold.toString(),
save route: 'true',
...(zoneCode !=="ALL' && { zone code: zoneCode }),
...(vehicleld && { vehicle id: vehicleld }),
$);
const res = await fetch('$ {API_URL}/api/v1/optimization/route?$ {params} "),
const data = await res.json();
setRouteData(data);
fetchHistory();
} catch (error) {
console.error('Failed to save route:', error);

}

setSaving(false);

i3

const routePoints: [number, number][] =
routeData?.depot
?[

[routeData.depot.latitude, routeData.depot.longitude],

...routeData.route
filter(s => s.latitude && s.longitude)
.map(s => [s.latitude, s.longitude] as [number, number]),

[routeData.depot.latitude, routeData.depot.longitude],

]
s

const getStatusClass = (status: string) =>
‘routes-status-$ {status} *;

Auwdopatikny Epyocio 367



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

return (
<div className

routes-container'>

{/* ====SIDEBAR ==—===*/}
<aside className="routes-sidebar" aria-label="TlapaBvpo PerticTOoONOINONG
dwdpoung'™

{/* Controls */}
<div className="routes-controls">
<h3 className="routes-controls-title">
<i className="1i fi-sr-road icon-mr8 icon-blue" aria-hidden="true"></i>

BeAtiotonoinon Awdpoung
</h3>

<div className="routes-controls-row">
{/* Threshold */}
<div className="routes-control-group">
<label htmlFor="threshold-select" className="routes-control-label">
<i className="fi fi-sr-chart-histogram icon-mr6 icon-gray" aria-
hidden="true"></i>
Kotdei [TAnpomtag (fill _threshold)
</label>
<select
id="threshold-select"
value={threshold}
onChange={e => setThreshold(Number(e.target.value))}
className="routes-select"
aria-label="Kath oAl tAnpdtroc"
title="EmiAéEte koTtdOAM TANpOTTOC"
>
<option value={70}>70% — Default (IIX2)</option>
<option value={60}>60% — Kpicwot + IIpocoyn</option>
<option value={80}>80% — Movo Kpicior</option>
<option value={50}>50% — Extetopévn</option>
<option value={40}>40% — OLot oeddv</option>
</select>
</div>

{/* Zone */}
<div className="routes-control-group'">
<label htmlFor="zone-select" className="routes-control-label">
<i className="fi fi-sr-marker icon-mr6 icon-gray" aria-hidden="true"></i>
Z®vn (zone_id)
</label>
<select
1d="zone-select"
value={zoneCode}
onChange={e => { setZoneCode(e.target.value); setVehicleld("); } }
className="routes-select"
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aria-label="Emoyn {ovng"
title="Em\é€te {ovn"

>
<option value="ALL">O\eg o1 Zmvec</option>
<option value="GAZ">T'a{1 (GAZ)</option>
<option value="AMM">A ppovdapa (AMM)</option>
<option value="APE">Ayia [Tehayia (APE)</option>
<option value="TYL">TvAco¢ (TYL)</option>
<option value="KRO">Kpovcsmnvag (KRO)</option>
<option value="ROD">Podid (ROD)</option>

</select>

</div>

{/* Vehicle / Driver */}
<div className="routes-control-group">
<label htmlFor="vehicle-select" className="routes-control-label">
<i className="fi fi-sr-truck-side icon-mr6 icon-gray" aria-hidden="true"></i>
Amootol] 6 OdNYO (TPOoPETIKO)
</label>
<select
1d="vehicle-select"
value={vehicleld}
onChange={e => setVehicleld(e.target.value)}
className="routes-select"
aria-label="Emioyn oynuatog yio omostoAn"
title="EmiAéEte 0dNy0 Yo amooToAn drodpopnc”
>
<option value="">— Xwpig anoctoi —</option>
{filteredVehicles.length === 0 ? (
<option value="" disabled>
— Agv vrdpyovv evepyd oynpata otn {ovn —
</option>
) (
filteredVehicles.map(v => (
<option key={v.vehicle id} value={v.vehicle id}>
{v.vehicle i1d} — {v.driver name}
</option>
)
)}

</select>
</div>
</div>

{/* Algorithm Info */}
<div className="routes-algo-info" role
alyopiBuov">
<i className="fi fi-sr-info icon-mr6 icon-blue2" aria-hidden="true"></i>
<span>
AlyopBpog: <strong>Nearest Neighbor TSP</strong>

note" aria-label="TIAnpogpopieg
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<br/>Amnoctdocelg: <strong>Haversine</strong> (aepomopikn)
</span>
</div>

{/* Buttons */}
<button
onClick={fetchRoute}
disabled={loading}
className="routes-calc-btn"
aria-label="Ymoloyiopdg féErTioTng dSradpoung”
title="YmoAoyiopnog dtadpopung"
>
<i className="fi fi-sr-rotate-right icon-mr6" aria-hidden="true"></i>
{loading ? "Yrohoyiopog...' : "'Yrnoroyiopog Atadpoung';
</button>

{routeData && routeData.total bins > 0 && !routeData.saved && (
<button
onClick={handleSaveRoute}
disabled={saving}
className="routes-save-btn"
aria-label="Amo0OnKkevon Stadpoung Kol amrocTorr g 001 yo"
title="Amo0OnKevon kot amoctoAn"
>
<i className="1i fi-sr-disk icon-mr6" aria-hidden="true"></i>
{saving ? 'AmoOnkevon..." : 'Amodnkevon & Amoctoln oe Odnyo'}
</button>

)y

</div>

{/* Alerts */}
{routeData?.fallback used && (
<div className="routes-alert routes-alert-fallback" role="alert">
<i className="fi fi-sr-triangle-warning" aria-hidden="true"></i>
<span>
<strong>Auto-fallback:</strong> Arydtepot and 3 kadot pe
{routeData.original threshold}%.
XpnoworomOnke threshold {routeData.threshold}%.
</span>
</div>

)}

{routeData?.osm_warning && (
<div className="routes-alert routes-alert-osm" role="note">
<i className="1i fi-sr-info" aria-hidden="true"></i>
<span>{routeData.osm_warning}</span>
</div>

)y
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{routeData?.saved && routeData.route id && (
<div className="routes-alert routes-alert-success" role="status">
<i className="fi fi-sr-check-circle" aria-hidden="true"></i>
<span>
Awdpoun #{routeData.route id} amoOnredrnie!
{vehicleld && " Eidomoinon otdhOnke otov odnyo (${vehicleld})."}
</span>
</div>

)}

{/* Stats */}
{routeData && routeData.total bins >0 && (
<div className="routes-stats" aria-label="XtatioTiKd dodpopunc™

<div className="routes-stat-card blue">
<div className="routes-stat-value blue">{routeData.total bins}</div>
<div className="routes-stat-label">Kador</div>

</div>

<div className="routes-stat-card green">
<div className="routes-stat-value green">{routeData.total distance km}</div>
<div className="routes-stat-label">Xuuopetpo</div>

</div>

<div className="routes-stat-card orange">
<div className="routes-stat-value

orange">{routeData.estimated duration minutes}'</div>

<div className="routes-stat-label">Aenta</div>

</div>

<div className="routes-stat-card red">
<div className="routes-stat-value red"> {routeData.threshold} %</div>
<div className="routes-stat-label">Koatooh</div>

</div>

</div>

)y

{/* Route List */}
{loading ? (
<div className="routes-loading" role="status" aria-live="polite">
<i className="fi fi-sr-rotate-right" aria-hidden="true"></i>
<span>Ymohoyiopdg BEATIOTNG d1adpOUNG...</span>
</div>
) : routeData?.status === 'no_bins' ? (
<div className="routes-alert-no-bins" role="status">
<i className="fi fi-sr-check-circle icon-green" aria-hidden="true"></i>
<p>{routeData.message } </p>
</div>
) : routeData && routeData.total bins >0 ? (
<div className="routes-list" aria-label="Aicta ctdcemv dtdpoung"
{/* Depot Start */}
<div className="routes-depot-item" aria-label="Znueio exkivnong">
<i className="1i fi-sr-flag-checkered icon-mr6" aria-hidden="true"></i>

—_n

]

—_n
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<strong>Ekkivnon:</strong> {routeData.depot.name}
</div>

{/* Stops */}
{routeData.route.map((stop, idx) => (
<div
key={stop.bin_id}
onClick={() => setActiveStop(activeStop === idx ? null : idx)}
className={"routes-stop-item $ {activeStop === idx ? 'active' : "} '}
role="button"
tabIndex={0}
aria-label={"Xtdon ${stop.stop number}: ${stop.location name},
$ {stop.current_fill level}%"}
onKeyDown={e => e.key === 'Enter' && setActiveStop(activeStop === idx ?
null : idx)}
>
<div className="routes-stop-header">
<div className="routes-stop-left">
<div
className={"routes-stop-number fill-
${fillBucket(stop.current_fill level)} '}
aria-hidden="true"
>
{stop.stop_number}
</div>
<div>
<div className="routes-stop-name'>{stop.location_name}</div>
<div className="routes-stop-1d">{stop.bin_id}</div>
{stop.zone_code && (
<span className={routes-zone-badge zone-$ {stop.zone code}'}>
{stop.zone_code}
</span>
)}
</div>
</div>
<div className="routes-stop-right">
<div className={"routes-stop-pct fill-
${fillBucket(stop.current_fill level)} }>
{stop.current_fill level}%
</div>
<div className="routes-stop-dist">
+{stop.distance from_ prev_km}km
</div>
</div>
</div>
</div>

)}

{/* Depot End */}
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<div className="routes-depot-item" aria-label="Xnueio emoTpoeng">
<i className="fi fi-sr-flag-checkered icon-mr6" aria-hidden="true"></i>
<strong>Emictpon:</strong> {routeData.depot.name}
</div>
</div>
) : null}

{/* History */}
{history.length > 0 && (
<div className="routes-history">
<h4 className="routes-history-title">
<i className="fi fi-sr-time-past icon-mr6 icon-gray" aria-hidden="true"></i>
<button
onClick={() => setShowHistory(!showHistory)}
className="routes-history-toggle"
title="Epedavion 1otopikod dtadpopmv"”
>
Iotopikd Awdpopdv ({history.length})
<i className={"fi $ {showHistory ? 'fi-sr-angle-up' : 'fi-sr-angle-down'} "} aria-
hidden="true"></i>
</button>
</h4>
{showHistory && history.slice(0, 5).map(r => (
<div key={r.id} className="routes-history-item">
<div className="routes-history-name">#{r.id} {r.route_name}</div>
<div className="routes-history-meta">
<span>
<i className="fi fi-sr-calendar icon-mr4" aria-hidden="true"></1>
{new Date(r.created_at).toLocaleDateString('el-GR")}
</span>
{r.driver name && (
<span>
<i className="fi fi-sr-user icon-mr4" aria-hidden="true"></i>
{r.driver name}
</span>
)}
<span className={getStatusClass(r.status) } >{r.status } </span>
</div>
</div>
)}

</div>

)y

</aside>

{/* MAP */}
<div className="routes-map-panel" aria-label="Xdptng dwadpounc"
<MapContainer
center={[35.33, 25.06]}
zoom={11}
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className="routes-map"
>
<TileLayer
attribution="&copy; OpenStreetMap"
url="https://{s} .tile.openstreetmap.org/{z}/{x}/{y}.png"
/>

{routeData && routeData.route.length > 0 && (
<>

{/* Route line */}

<Polyline
positions={routePoints}
color="#3498db"
weight={3}
dashArray="8, 4"
opacity={0.8}

/>

{/* Depot marker */}
<CircleMarker
center={[routeData.depot.latitude, routeData.depot.longitude]}
radius={14}
fillColor="#2c3e50"
color="white"
weight={2}
fillOpacity={1}
>
<Popup>
<div className="routes-popup">
<h4>
<i className="fi fi-sr-flag-checkered icon-mr6" aria-hidden="true"></i>
{routeData.depot.name}
</h4>
<p>
<i className="fi fi-sr-marker icon-mr4" aria-hidden="true"></i>
Ynueio ekkivnong/emotTpoPng
</p>
</div>
</Popup>
</CircleMarker>

{/* Stop markers */}
{routeData.route.map((stop, idx) => (
<CircleMarker

key={stop.bin_id}
center={[stop.latitude, stop.longitude]}
radius={14}
fillColor={getFillColor(stop.current_fill level)}
color={activeStop === idx ? '#2c3e50' : 'white'}
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weight={activeStop ===1dx ? 3 : 2}
fillOpacity={0.9}
eventHandlers={{ click: () => setActiveStop(idx) }}
>
<Popup>
<div className="routes-popup'>
<h4>
#{stop.stop_number} {stop.location name}
</h4>
<p>
<i className="fi fi-sr-trash icon-mr4" aria-hidden="true"></i>
{stop.bin_id}
</p>
<p className={ routes-popup-pct fill-
${fillBucket(stop.current_fill level)} }>
<i className="fi fi-sr-chart-histogram icon-mr4" aria-hidden="true"></i>
[Tinpoétra: {stop.current fill level}%
</p>
<p>
<i className="fi fi-sr-road icon-mr4" aria-hidden="true"></i>
+{stop.distance from prev_km} km and mponyodpuevo
</p>
<p>
<i className="fi fi-sr-map icon-mr4" aria-hidden="true"></i>
{stop.cumulative distance _km} km cuvoiwd
</p>
{stop.zone code && (
<p>
<i className="fi fi-sr-marker icon-mr4" aria-hidden="true"></i>
Zovm: {stop.zone name} ({stop.zone code})
</p>
)}
</div>
</Popup>
</CircleMarker>

)}

</>

)y

{/* Empty state */}
{!routeData && !loading && (
<CircleMarker
center={[35.3259723, 25.0655098]}
radius={14}
fillColor="#2c3e50"
color="white"
weight={2}
fillOpacity={1}
>
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<Popup>
<div className="routes-popup">
<h4>
<i className="fi fi-sr-flag-checkered icon-mr6" aria-hidden="true"></i>
Anpapyeio Maefiliov
</h4>
<p>Enueio gkkivnong oynuatov</p>
</div>
</Popup>
</CircleMarker>
)}
</MapContainer>
</div>
</div>
)i
}

export default RoutesView;

Frontend/src/RoutesView.css
/* ===== RoutesView.css ===== */

.routes-container {
display: grid;
grid-template-columns: 400px 1ft;
height: calc(100vh - 140px);

}

/* Sidebar */

.routes-sidebar {
overflow-y: auto;
background-color: #{5f6fa;
border-right: 1px solid #ddd;
display: flex;
flex-direction: column,;

}

/* Controls panel */
.routes-controls {
padding: 15px;
background-color: white;
border-bottom: 1px solid #ddd;

}

.routes-controls-title {
margin: 0 0 12px 0;
color: #2¢3e50;
font-size: 1rem;
display: flex;
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align-items: center;
gap: 8px;
}

.routes-controls-row {
display: flex;
flex-direction: column,;
gap: 10px;
margin-bottom: 10px;

}

.routes-control-group {
display: flex;
flex-direction: column;
gap: 4px;

J

.routes-control-label {
font-size: 0.82rem;
color: #7f8¢8d;
font-weight: bold;
display: flex;
align-items: center;
gap: Spx;

}

.routes-select {
padding: 7px 10px;
border-radius: 6px;
border: 1px solid #ddd;
font-size: 0.9rem;
font-family: inherit;
width: 100%;

}

.routes-select:focus {
outline: none;
border-color: #3498db;

}

.routes-input {
padding: 7px 10px;
border-radius: 6px;
border: 1px solid #ddd;
font-size: 0.9rem;
font-family: inherit;
width: 100%;
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.routes-input:focus {
outline: none;
border-color: #3498db;

}

/* Buttons */

.routes-calc-btn {
width: 100%;
padding: 9px;
background-color: #3498db;
color: white;

border: none;
border-radius: 8px;
cursor: pointer;
font-weight: bold;
font-size: 0.9rem;
display: flex;
align-items: center;
justify-content: center;
gap: 6px;

font-family: inherit;
margin-bottom: 6px;

}

.routes-calc-btn:hover { background-color: #2980b9; }
.routes-calc-btn:disabled { opacity: 0.6; cursor: not-allowed; }

.routes-save-btn {
width: 100%;
padding: 9px;
background-color: #27ae60;
color: white;
border: none;
border-radius: 8px;
cursor: pointer;
font-weight: bold;
font-size: 0.9rem;
display: flex;
align-items: center;
justify-content: center;
gap: 6px;
font-family: inherit;

}

.routes-save-btn:hover { background-color: #229954; }
.routes-save-btn:disabled { opacity: 0.6; cursor: not-allowed; }

/* Stats grid */
.routes-stats {
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padding: 12px 15px;
background-color: white;
border-bottom: 1px solid #ddd;
display: grid;
grid-template-columns: 1fr 1ft;
gap: 8px;

}

.routes-stat-card {
text-align: center;
padding: 10px;
border-radius: 8px;

}

.routes-stat-card.blue { background-color: #ebf5tb; }
.routes-stat-card.green { background-color: #eafafl; }
.routes-stat-card.orange { background-color: #fef9e7; }
routes-stat-card.red  { background-color: #fdedec; }

.routes-stat-value {
font-size: 1.5rem;
font-weight: bold;

§

.routes-stat-value.blue { color: #3498db; }
.routes-stat-value.green { color: #27ae60; }
.routes-stat-value.orange { color: #39¢c12; }
.routes-stat-value.red { color: #e74c3c; }

.routes-stat-label {
font-size: 0.72rem,;
color: #7f8c8d;
margin-top: 2px;

}

/* Alerts */
.routes-alert {
margin: 10px 15px 0;
padding: 8px 12px;
border-radius: 8px;
font-size: 0.82rem;
display: flex;
align-items: flex-start;
gap: 7px;

}

.routes-alert-fallback {
background-color: #fef9e7,
color: #139¢12;
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border: 1px solid #f9ca74;
}

.routes-alert-osm {
background-color: #ebf5tb;
color: #2980b9;
border: 1px solid #aed6f1;

}

.routes-alert-success {
background-color: #d5f5e3;
color: #27ae60;
border: 1px solid #a9dfbf;

}

.routes-alert-no-bins {
padding: 30px 20px;
text-align: center;
color: #27ae60;
display: flex;
flex-direction: column;
align-items: center;
gap: 8px;

}

.routes-alert-no-bins i {
font-size: 2rem;

}

/* Route list */
.routes-list {
padding: 10px;
flex: 1;

}

/* Depot item */

.routes-depot-item {
padding: 10px 14px;
background-color: #2¢3e50;
color: white;
border-radius: 8px;
margin-bottom: 8px;
font-size: 0.85rem;
display: flex;
align-items: center;
gap: 8px;

}

/* Stop item */
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.routes-stop-item {
padding: 12px;
background-color: white;
border-radius: 8px;
margin-bottom: 8px;
cursor: pointer;
border: 2px solid #ecfOf1;
transition: all 0.2s;

}

.routes-stop-item:hover { border-color: #aed6fl; }
.routes-stop-item.active {

background-color: #ebf5tb;

border-color: #3498db;

}

.routes-stop-header {

display: flex;

justify-content: space-between;
align-items: center;

}

.routes-stop-left {
display: flex;
align-items: center;
gap: 10px;

}

.routes-stop-number {
width: 28px;
height: 28px;
border-radius: 50%;
color: white;
display: flex;
align-items: center;
justify-content: center;
font-weight: bold;
font-size: 0.8rem;
flex-shrink: 0;
background-color: var(--fill-color, #3498db);

}

.routes-stop-name {
font-weight: bold;
font-size: 0.85rem;
color: #2¢3e50;

}

.routes-stop-id {
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font-size: 0.72rem,;
color: #7f8¢8d;
margin-top: 2px;

}

.routes-stop-right {
text-align: right;

}

.routes-stop-pct {
font-weight: bold;
font-size: 0.95rem;
color: var(--fill-color, #2¢3¢50);

}

.routes-stop-dist {
font-size: 0.72rem;
color: #7f8¢8d;
margin-top: 2px;

}

/* Zone badge */
.routes-zone-badge {
display: inline-block;
padding: 2px 7px;
border-radius: 8px;
font-size: 0.7rem;
font-weight: bold;
margin-top: 4px;
background-color: var(--zone-tint, #eaf4tb);
color: var(--zone-color, #3498db);

}

/* Loading */

.routes-loading {
padding: 30px 20px;
text-align: center;
color: #7f8c8d;
display: flex;
flex-direction: column;
align-items: center;
gap: 8px;

}

.routes-loading i { font-size: 1.8rem; color: #3498db; }
/* Map panel */

.routes-map-panel {
position: relative;
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}

.routes-map-panel > div {
height: 100%;

width: 100%;

h

/* Popup styles */
.routes-popup {
min-width: 180px;
font-family: 'Consolas', monospace;

}

.routes-popup h4 {
margin: 0 0 6px;
color: #2¢3e50;
font-size: 0.9rem;

}

.routes-popup p {
margin: 3px 0;
font-size: 0.82rem;
color: #555;
display: flex;
align-items: center;
gap: Spx;

}

/* History panel */
.routes-history {
padding: 15px;
background-color: white;
border-top: 1px solid #ddd;

}

.routes-history-title {
margin: 0 0 10px;
color: #2¢3e50;
font-size: 0.9rem;
display: flex;
align-items: center;
gap: 6px;

}

.routes-history-item {
padding: 8px 10px;
border-radius: 6px;
background-color: #{8f9fa;
margin-bottom: 6px;
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font-size: 0.8rem;
border-left: 3px solid #3498db;

}

.routes-history-name {
font-weight: bold;
color: #2¢3e50;
margin-bottom: 3px;

}

.routes-history-meta {
color: #7f8¢8d;
display: flex;
gap: 10px;
flex-wrap: wrap;

}

/* Status badges */

.routes-status-scheduled { color: #2980b9; background: #ebf5fb; padding: 1px 6px;
border-radius: 6px; }

.routes-status-completed { color: #27ae60; background: #d5f5e3; padding: 1px 6px;
border-radius: 6px; }

.routes-status-cancelled { color: #e74c3c; background: #fdecea; padding: 1px 6px;
border-radius: 6px; }

.routes-status-in_progress { color: #f39¢c12; background: #fef9e7; padding: 1px 6px;
border-radius: 6px; }

/* Responsive */
(@media (max-width: 900px) {
.routes-container {
grid-template-columns: 1ft;
height: auto;
}
.routes-map-panel {
height: 400px;
}
}

/* Algorithm Info */
.routes-algo-info {
display: flex;
align-items: flex-start;
gap: 8px;
padding: 8px 10px;
background-color: #ebf5fb;
border-radius: 8px;
font-size: 0.82rem,;
color: #2¢3e50;
border: 1px solid #aed6f1;
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}

.routes-algo-info span {
line-height: 1.5;
}

/*

ICON UTILITIES + AYNAMIKA XPQMATA ()

*/

dcon-mr4 { margin-right: 4px; }
.dcon-mr6 { margin-right: 6px; }
.dcon-mr8 { margin-right: 8px; }
.dcon-blue { color: #3498db; }
.icon-blue2 { color: #2980b9; }
.dcon-gray { color: #7f8¢c8d; }
.icon-green { color: #27ae60; }

/* Xpopa minpdmrag g CSS variable */
fill-ok { --fill-color: #27ae60; }
fill-warning { --fill-color: #f39¢12; }
fill-critical { --fill-color: #e74c3c; }

/* Xpopa + avorytn andypwon avd {ovn */

.zone-GAZ { --zone-color: #3498db; --zone-tint: #eaf4dfb; }
.zone-AMM { --zone-color: #27ae60; --zone-tint: #e7f7ee; }
.zone-APE { --zone-color: #e74c3c; --zone-tint: #fdeceb; }
.zone-TYL { --zone-color: #{39¢12; --zone-tint: #fefdel; }
.zone-KRO { --zone-color: #9b59b6; --zone-tint: #{3ebf7; }
.zone-ROD { --zone-color: #1abc9c; --zone-tint: #e6915; }

/* Map fills 100% tov panel (avti yw inline style cto MapContainer) */
.routes-map {

height: 100%;

width: 100%;

}

/* Kovumi toggle iotopucov */
.routes-history-toggle {
background: none;
border: none;
cursor: pointer;
color: #2¢3e50;
font-weight: bold;
font-size: 0.9rem;
font-family: inherit;
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display: flex;
align-items: center;
gap: 4px;
padding: 0;

}

/* Popup mAnpotmta (xpopa ond fill-* class) */
.routes-popup-pct {

color: var(--fill-color, #2¢3¢50);

font-weight: bold;

}

Frontend/src/TrackingView.tsx
/* 3

* TrackingView.tsx
*

* Zovtovn Topakorlobnon otorov g xapn: Bécelg oymudtov (Le xpdpo avd
KoTAoGTOO),
* Kplowot kéoot, kKot sidebar pe otatioTikd + Alota oynudtov (Koo, Kadovyiu

Nuépag).
ES

* Ta dedopéva avavedvovtal pova tovg kéoe 30s.

%

* Styling: Ta duvapukd ypopota (Kotdotaor, kavoua) opilovral and CSS classes.

* To mhdtog ¢ prdpag kavoipov praivel g CSS variable péow ref (fuel WidthRef).
*/

import React, { useState, useEffect, useRef } from 'react’;

import { MapContainer, TileLayer, Marker, Popup, Circle } from 'react-leaflet’;
import L from 'leaflet’;

import 'leaflet/dist/leaflet.css';

import './TrackingView.css';

const API_URL = "http://localhost:8000';
const REFRESH INTERVAL MS = 30000;

//
/I Types
//

interface VehicleTracking {
vehicle id: string;
plate_number: string;
vehicle type: string;
status: string;
driver name: string;
latitude: number;
longitude: number;
fuel level: number;
notes: string;
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bins_collected today: number;
km_today: number;
last_update: string;

}

interface CriticalBin {
bin_id: string;
location name: string;
current_fill level: number;
latitude: number;
longitude: number;

}

interface TrackingData {
vehicles: VehicleTracking]];
critical bins: CriticalBin[];
total critical: number;
total vehicles active: number;

}

//
// Helpers
//

/** Khedl katdotaong oxfipotog yio CSS classes. */
function statusKey(status: string): 'active' | 'maintenance’ | 'inactive' {

if (status === "active') return 'active';
if (status === "'maintenance') return 'maintenance’;
return 'inactive';

}

function statusLabel(status: string): string {
if (status === "active') return 'Evepyo';
if (status === "'maintenance') return Zvvtipnon';
return 'Avevepyd';

}

/** Katnyopia otdfung xavoipov yuo CSS classes. */
function fuelBucket(level: number): 'ok' | 'mid' | 'low" {
if (level > 50) return 'ok’;
if (level > 25) return 'mid’;
return 'low';

}

/** Ewcovidlo Tomov oynuatog (Tpéca 1) amoppploto@dpo). */
function vehiclelconClass(type: string): string {
return type === Tlpéca' ? 'fi-sr-compress' : 'fi-sr-truck-side';

}
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/** Ref callback mov 0étet to TAdTog TG umdpog kavsipov wg CSS variable. */
function fuelWidthRef(level: number) {

return (el: HTMLDivElement | null): void => {
if (el) el.style.setProperty('--fuel-width', *${level}%");
¥
h

// Marker oynuoatog (ypopa/katdotaon amd CSS class status-XXX- pulse ota evepyd).
function createVehiclelcon(status: string, type: string) {
return L.divIcon({
html: *<div class="tracking-vehicle-marker status-$ {statusKey(status)}"><i class="fi
${vehiclelconClass(type)}"></i></div>",
className: ",
iconSize: [36, 36],
iconAnchor: [18, 18],
1)
}

/I Marker kpioipov kadov (kdkkvo >=90%, aAADS TOPTOKAAL).
function createCriticalBinlcon(fillLevel: number) {
const level = fillLevel >=90 ? 'high' : 'med';
return L.divIcon({
html: "<div class="tracking-critical-marker $ {level}"><i class="fi fi-sr-triangle-
warning"></i></div>",
className: ",
iconSize: [28, 28],
iconAnchor: [14, 14],

1)

}

/!

// Component

/!

function TrackingView() {
const [data, setData] = useState<TrackingData | null>(null);
const [loading, setLoading] = useState(true);
const [lastUpdated, setLastUpdated] = useState<Date | null>(null);
const [selectedVehicle, setSelectedVehicle] = useState<string | null>(null);
const [showCeritical, setShowCritical ] = useState(true);

const intervalRef = useRef<ReturnType<typeof setInterval> | null>(null);

useEffect(() => {
fetchTracking();
intervalRef.current = setInterval(fetchTracking, REFRESH INTERVAL MS);
return () => { if (intervalRef.current) clearInterval(intervalRef.current); };

5> [Ds

const fetchTracking = async (): Promise<void> => {
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try {
const res = await fetch('$ {API_URL}/api/v1/tracking/vehicles");
const json = await res.json();
setData(json);
setLastUpdated(new Date());
} catch (error) {
console.error('Failed to fetch tracking data:', error);
} finally {
setLoading(false);

}
}s

if (loading) {
return (
<div className="tracking-loading" role="status" aria-live="polite">
<i className="fi fi-sr-rotate-right tracking-loading-icon" aria-hidden="true"></i>
<p>Doptwon dedopuéveov tracking...</p>
</div>
);
}

"

if (!data) return null;

const totalBinsToday = data.vehicles.reduce((s, v) => s + v.bins_collected today, 0);
const totalKmToday = data.vehicles.reduce((s, v) => s + v.km_today, 0);

const statCards = [

{ label: 'Evepyd', value: data.total vehicles active, cls: 'stat-green', icon: 'fi-sr-
truck-side' },

{ label: 'Kpiowot kaoot', value: data.total critical, cls: 'stat-red', icon: 'fi-sr-
triangle-warning' },

{ label: 'Kador onpuepa’, value: totalBinsToday, cls: 'stat-blue', icon: 'fi-sr-
trash' },

{ label: "XAp onuepa’, value: "${totalKkmToday.toFixed(1)}", cls: 'stat-purple', icon:
'fi-sr-road' },

I;

return (
<div className="tracking-container">

{/* =====SIDEBAR =====*/}
<div className="tracking-sidebar">

{/* Header */}
<div className="tracking-header">
<div className="tracking-header-row">
<h3 className="tracking-title">
<i className="fi fi-sr-radar icon-mr8" aria-hidden="true"></1>
Tracking Oymudtov

Auwdopatikny Epyocio 389



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

</h3>
{lastUpdated && (
<span className="tracking-updated">
<i className="1i fi-sr-rotate-right icon-mr4" aria-hidden="true"></i>
{lastUpdated.toLocaleTimeString('el-GR")}
</span>
)}
</div>
</div>

{/* Stats */}
<div className="tracking-stats-grid">
{statCards.map(s => (
<div key={s.label} className={"tracking-stat-card ${s.cls} }>
<i className={"fi ${s.icon} tracking-stat-icon'} aria-hidden="true"></i>
<div className="tracking-stat-value">{s.value } </div>
<div className="tracking-stat-label">{s.label } </div>
</div>
)}

</div>

{/* Critical bins toggle */}
{data.total critical > 0 && (
<div className="tracking-critical-box">
<div className="tracking-critical-head">
<span className="tracking-critical-title">
<i className="fi fi-sr-triangle-warning icon-mr6" aria-hidden="true"></i>
{data.total critical} Kpiciot kéoot (&gt;80%)
</span>
<button onClick={() => setShowCeritical(!showCritical)} className="tracking-
critical-toggle">
{showCeritical ? 'Andéxpoyn' : 'Epedvion'}
</button>
</div>
{showCeritical && (
<div className="tracking-critical-list">
{data.critical bins.map(bin => (
<div key={bin.bin_id} className="tracking-critical-item">
<span className="tracking-critical-item-name">
<i className="fi fi-sr-trash icon-mr4" aria-hidden="true"></1>
{bin.bin_id}
</span>
<span className="tracking-critical-pct">{bin.current fill level}%</span>
</div>
)}
</div>
)}
</div>

)}
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{/* Vehicle list */}
<div className="tracking-vehicle-list">
<h4 className="tracking-vehicle-list-title">
<i className="fi fi-sr-truck-side icon-mr6" aria-hidden="true"></i>
Oynuota ({data.vehicles.length})
</h4>
{data.vehicles.map(v => (
<div
key={v.vehicle id}
onClick={() => setSelectedVehicle(selectedVehicle === v.vehicle id ? null :
v.vehicle id)}
onKeyDown={e => { if (e.key === 'Enter") setSelectedVehicle(selectedVehicle
===v.vehicle id ? null : v.vehicle id); }}
className={"tracking-vehicle-card $ {selectedVehicle === v.vehicle id ?
'selected' : "} "}
role="button"
tabIndex={0}
aria-label={"Oynpa ${v.vehicle id}, odnyog ${v.driver name} "}
>
<div className="tracking-vehicle-head">
<div className="tracking-vehicle-left">
<div className={"tracking-status-dot status-$ {statusKey(v.status)} "} aria-
hidden="true" />
<div>
<div className="tracking-vehicle-id">{v.vehicle id} —
{v.plate_number}</div>
<div className="tracking-vehicle-driver">
<i className="fi fi-sr-user icon-mr4" aria-hidden="true"></i>
{v.driver name}
</div>
</div>
</div>
<div className="tracking-vehicle-right">
<div className="tracking-stat-bins">
<i className="fi fi-sr-trash icon-mr3" aria-hidden="true"></i>
{v.bins_collected today} kdoot
</div>
<div className="tracking-stat-km">
<i className="fi fi-sr-road icon-mr3" aria-hidden="true"></i>
{v.km_today} km
</div>
</div>
</div>

{/* Fuel bar */}

<div className={"tracking-fuel-row fuel-$ {fuelBucket(v.fuel level)} }>
<i className="fi fi-sr-gas-pump tracking-fuel-icon" aria-hidden="true"></i>
<div className="tracking-fuel-bar-bg">
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<div className="tracking-fuel-bar" ref={fuelWidthRef(v.fuel level)} />
</div>
<span className="tracking-fuel-pct">{v.fuel level}%</span>
</div>
</div>
)}
</div>
</div>

{/* MAP */3
<div className="tracking-map-panel">
<MapContainer center={[35.35, 25.06]} zoom={11} className="tracking-map">
<TileLayer
attribution='&copy; <a
href="https://www.openstreetmap.org/copyright">OpenStreetMap</a>'
url="https://{s} .tile.openstreetmap.org/{z}/{x}/{y}.png"
/>

{/* Vehicle markers */}
{data.vehicles.map(v => (
v.latitude && v.longitude ? (
<Marker key={v.vehicle id} position={[v.latitude, v.longitude]}
icon={createVehiclelcon(v.status, v.vehicle type)}>
<Popup>
<div className="tracking-popup">
<h4 className="tracking-popup-title">
<i className={"fi $ {vehiclelconClass(v.vehicle type)} icon-mr6'} aria-
hidden="true"></1>
{v.vehicle id}
</h4>
<table className="tracking-popup-table">
<tbody>
{
['Thvoxida', v.plate number],
['Odnyog', v.driver_name],
['Katdotaon', statusLabel(v.status)],
['Kavowa', *${v.fuel level}%'],
['Kdador onuepa’, *${v.bins collected today}'],
['XAp onpepa’, "${v.km today} km'],
['TeAr. evnuépwon', v.last update],
] as [string, React.ReactNode][]).map(([label, value]) => (
<tr key={label }>
<td>{label } </td>
<td>{value}</td>
</tr>
)}
</tbody>
</table>
<div className="tracking-popup-coords">
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<i className="fi fi-sr-marker icon-mr4" aria-hidden="true"></i>
{v.latitude.toFixed(4)}, {v.longitude.toFixed(4)}
</div>
</div>
</Popup>
</Marker>
) : null
N}

{/* Critical bin markers */}
{showCritical && data.critical bins.map(bin => (
bin.latitude && bin.longitude ? (
<React.Fragment key={bin.bin_id}>
<Marker position={[bin.latitude, bin.longitude]}
icon={createCriticalBinlcon(bin.current fill level)}>

<Popup>
<div className="tracking-critical-popup">
<h4>
<i className="fi fi-sr-triangle-warning icon-mr6" aria-hidden="true"></i>
Kpioyog Kadog
</h4>

<p><strong>{bin.bin_id}</strong></p>
<p>{bin.location_name}</p>
<p className="tracking-critical-popup-pct">ITAnpdtnra:
{bin.current_fill level}%</p>
</div>
</Popup>
</Marker>
<Circle
center={[bin.latitude, bin.longitude]}
radius={200}
color="#e74c3c"
fillColor="#e74c3c"
fillOpacity={0.1}
weight={1}
/>
</React.Fragment>
) :null
)}

</MapContainer>

{/* Map Legend */}
<div className="tracking-legend" aria-label="Ynopvnua yéptn">
<div className="tracking-legend-title">Ynopvnua</div>
<div className="tracking-legend-row">
<div className="tracking-legend-dot active" aria-hidden="true" />
<span>Evepyd oynuo</span>
</div>
<div className="tracking-legend-row">
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<div className="tracking-legend-dot maintenance" aria-hidden="true" />

<span>Zvvtrpnon</span>
</div>
<div className="tracking-legend-row">

<div className="tracking-legend-dot inactive" aria-hidden="true" />

<span>Avevepyo</span>
</div>
<div className="tracking-legend-row">
<i className="fi fi-sr-triangle-warning tracking-legend-warn" aria-
hidden="true"></i>
<span>Kpicipoc kddog</span>
</div>
</div>
</div>
</div>
)i
}

export default TrackingView;
frontend/src/TrackingView.css
/* =====TrackingView.css =====*/

dcon-mr3 { margin-right: 3px; }
.dcon-mr4 { margin-right: 4px; }
dcon-mr6 { margin-right: 6px; }
.dcon-mr8 { margin-right: 8px; }

/*

AYNAMIKA XPOMATA MEZQ CSS VARIABLES

- status-* — ypOUA KOTAGTOGNG OYNUOTOG

- fuel-* — ypodpa otdOung Kavoipov

- stat-*  — ypdOUO KAPTOG GTATIGTIKOD

To mAdtog g purapoag kavsipov (--fuel-width) opiletan and JS péow ref.

*/

.Status-active  { --status-color: #27ae60; }
.Status-maintenance { --status-color: #{39¢c12; }
.status-inactive  { --status-color: #e74c3c; }

fuel-ok { --fuel-color: #27ae60; }
fuel-mid { --fuel-color: #f39¢12; }
fuel-low { --fuel-color: #e74c3c; }

.stat-green { --stat-color: #27ae60; }
.stat-red  { --stat-color: #e74c3c; }
.stat-blue { --stat-color: #3498db; }
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.stat-purple { --stat-color: #9b59b6; }

/¥ =====LAYOUT ===== %/
.tracking-container {
display: grid;
grid-template-columns: 360px 1ft;
height: calc(100vh - 145px);

}

.tracking-sidebar {
overflow-y: auto;
background-color: #f5f6fa;
border-right: 2px solid #ecfOf1;

}

/* ===== SIDEBAR HEADER =====*/
.tracking-header {

padding: 15px;

background-color: #2¢3e50;

color: white;

}

.tracking-header-row {

display: flex;

justify-content: space-between;
align-items: center;

}

.tracking-title {
margin: 0;
font-size: 1rem;
display: flex;
align-items: center;

}

.tracking-updated {
font-size: 0.75rem,;
opacity: 0.8;
display: flex;
align-items: center;

}

/¥ =====STATS =====%*/
.tracking-stats-grid {
display: grid,
grid-template-columns: 1fr 1fr;
gap: 10px;
padding: 10px;
}
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.tracking-stat-card {

background-color: white;

border-radius: 8px;

padding: 12px;

text-align: center;

box-shadow: 0 1px 4px rgba(0, 0, 0, 0.1);

border-top: 3px solid var(--stat-color, #3498db);
}

.tracking-stat-icon {
color: var(--stat-color, #3498db);
font-size: 1.2rem;

}

.tracking-stat-value {
font-size: 1.4rem;
font-weight: bold;
color: var(--stat-color, #3498db);

}

tracking-stat-label {
font-size: 0.75rem;
color: #7f8¢8d;

}

/* ===== CRITICAL BINS BOX =====%*/
.tracking-critical-box {

margin: 0 10px 10px;

background-color: #fdecea;

border-radius: 8px;

padding: 10px;

border: 1px solid #e74c3c;
}

.tracking-critical-head {
display: flex;
justify-content: space-between;
align-items: center;

}

.tracking-critical-title {
color: #e74c3c;
font-weight: bold;
font-size: 0.85rem;
display: flex;
align-items: center;

Auwdopatikny Epyocio 396



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

.tracking-critical-toggle {
padding: 3px 8px;
background-color: #e74c3c;
color: white;
border: none;
border-radius: 6px;
cursor: pointer;
font-size: 0.75rem;
font-family: inherit;

}

.tracking-critical-list {
margin-top: 8px;
max-height: 120px;
overflow-y: auto;

}

tracking-critical-item {

font-size: 0.75rem;

padding: 3px 0;

border-bottom: 1px solid #fadbds;
display: flex;

justify-content: space-between;

}

.tracking-critical-item-name { color: #2¢3e50; }
.tracking-critical-pct { color: #e74c3c; font-weight: bold; }

/* ===== VEHICLE LIST =====*/
.tracking-vehicle-list {

padding: 0 10px 10px;
}

.tracking-vehicle-list-title {
margin: 0 0 8px;
color: #2¢3e50;
font-size: 0.9rem;
display: flex;
align-items: center;

}

.tracking-vehicle-card {

background-color: white;

border-radius: 8px;

padding: 10px;

margin-bottom: 6px;

cursor: pointer;

border: 2px solid #ecfOf1;

transition: border-color 0.2s, background-color 0.2s;
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}

.tracking-vehicle-card.selected {
background-color: #ebf5tb;
border-color: #3498db;

}

.tracking-vehicle-head {
display: flex;
justify-content: space-between;
align-items: center;

}

.tracking-vehicle-left {
display: flex;
align-items: center;
gap: 8px;

}

.tracking-status-dot {
width: 10px;
height: 10px;
border-radius: 50%;
flex-shrink: 0;
background-color: var(--status-color, #7{8c8d);

}

/* Movo ta evepyd oynuata EXouV eMTEWVO «glow */
.tracking-status-dot.status-active {
box-shadow: 0 0 6px #27ae60;

}

.tracking-vehicle-id {
font-weight: bold;
font-size: 0.85rem;
color: #2¢3e50;

}

.tracking-vehicle-driver {
font-size: 0.75rem;
color: #71f8c8d;

}

.tracking-vehicle-right {
text-align: right;
font-size: 0.75rem;

}

.tracking-stat-bins { color: #3498db; font-weight: bold; }
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.tracking-stat-km { color: #9b59b6; }

/* Fuel bar */
.tracking-fuel-row {
margin-top: 6px;

display: flex;
align-items: center;
gap: 6px;

}

tracking-fuel-icon {
font-size: 0.75rem;
color: #718c8d;

}

tracking-fuel-bar-bg {
flex: 1;
background-color: #ectOfl;
border-radius: 10px;
height: 5px;

}

.tracking-fuel-bar {
height: 100%;
border-radius: 10px;
background-color: var(--fuel-color, #27ae60);
width: var(--fuel-width, 0%);
}

.tracking-fuel-pct {
font-size: 0.7rem;
color: #7f8c8d;
min-width: 28px;

}

/* MAP */
.tracking-map-panel {
position: relative;

}

.tracking-map {
height: 100%;
width: 100%;

}

/* Markers (Leaflet divlcon) */
.tracking-vehicle-marker {
width: 36px;
height: 36px;
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border-radius: 50%;

border: 3px solid white;

box-shadow: 0 2px 8px rgba(0, 0, 0, 0.4);
display: flex;

align-items: center;

justify-content: center;

font-size: 16px;

color: white;

background-color: var(--status-color, #7{8c8d);

}

.tracking-vehicle-marker.status-active {
animation: trackingPulse 2s infinite;

}

.tracking-critical-marker {
width: 28px;
height: 28px;
border-radius: 6px;
border: 2px solid white;
box-shadow: 0 2px 6px rgba(0, 0, 0, 0.3);
display: flex;
align-items: center;
justify-content: center;
font-size: 13px;
color: white;

}

.tracking-critical-marker.high { background-color: #e74c3c; }
.tracking-critical-marker.med { background-color: #{39¢c12; }

@keyframes trackingPulse {
0% { box-shadow: 0 0 0 0 rgba(39, 174, 96, 0.7); }
70% { box-shadow: 0 0 0 10px rgba(39, 174, 96, 0); }
100% { box-shadow: 0 0 0 0 rgba(39, 174, 96, 0); }

§

/* Popup */
.tracking-popup {
min-width: 220px;
font-family: 'Consolas', monospace;

}

.tracking-popup-title {
margin: 0 0 8px;
color: #2¢3e50;
border-bottom: 2px solid #3498db;
padding-bottom: 6px;
display: flex;

Auwdopatikny Epyocio 400



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

align-items: center;

}

.tracking-popup-table {
width: 100%;
font-size: 0.8rem;
border-collapse: collapse;

}

.tracking-popup-table tr { border-bottom: 1px solid #ectOfl; }
.tracking-popup-table td { padding: 4px 6px; }

.tracking-popup-table td:first-child { color: #7f8c8d; font-weight: bold; }
.tracking-popup-table td:last-child { color: #2c¢3e50; }

.tracking-popup-coords {
margin-top: 8px;
font-size: 0.75rem;
color: #7f8¢8d;
display: flex;
align-items: center;

}

.tracking-critical-popup {
font-family: 'Consolas', monospace;
font-size: 0.85rem;

}

.tracking-critical-popup h4 {
margin: 0 0 6px;
color: #e74c3c;
display: flex;
align-items: center;

}
.tracking-critical-popup p { margin: 3px 0; }

.tracking-critical-popup-pct {
color: #e74c3c;
font-weight: bold;
font-size: 1rem;

}

/¥ =====LEGEND ===== %/
.tracking-legend {
position: absolute;
bottom: 20px;
right: 10px;
background-color: white;
padding: 10px 15px;

Auwdopatikny Epyocio 401



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

border-radius: 8px;

box-shadow: 0 2px 8px rgba(0, 0, 0, 0.2);
z-index: 1000;

font-size: 0.8rem;

}

.tracking-legend-title {
font-weight: bold;
margin-bottom: 6px;

}

tracking-legend-row {
display: flex;
align-items: center;
gap: 8px;
margin-bottom: 4px;

}
.tracking-legend-row:last-child { margin-bottom: 0; }

.tracking-legend-dot {
width: 12px;
height: 12px;
border-radius: 50%;
}

.tracking-legend-dot.active  { background-color: #27ae60; }
.tracking-legend-dot.maintenance { background-color: #{39¢c12; }
tracking-legend-dot.inactive  { background-color: #e74c3c; }

tracking-legend-warn { color: #e74c3c; font-size: lrem; }

/* =====LOADING =====*
.tracking-loading {

text-align: center;

padding: 40px;
}

.tracking-loading-icon {
font-size: 2rem,;
color: #3498db;

}

/* ===== RESPONSIVE =====%/
(@media (max-width: 900px) {
.tracking-container {
grid-template-columns: 1ft;
height: auto;

}

Auwdopatikny Epyocio 402



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

.tracking-map-panel {
height: 400px;
}
}

Frontend/src/VehicleViews.tsx
/* %

* VehiclesView.tsx
*

* Awgyeipion/mpofoin otolov amoppypato@opmv. Oidtpa (Katdotaon/tomoc/Cmvn),
* KAPTEG OTATIOTIKMOV, Kol EVOAAOYT avapesa e Tpofoin mivaxka Kat xaptn.

* EmAoyn oynpotog oTov Tivaka ovolyst panel Aentopepeiav.

*

* Styling: Ta duvapukd ypopata (Katdotaon, kavoyo, (ovn) opiCovior amd CSS classes.
* To mhdtog ¢ prdpag kavoipov praivel og CSS variable péow ref (fuel WidthRef).
*/

import React, { useState, useEffect } from 'react’,

import { MapContainer, TileLayer, Marker, Popup } from 'react-leaflet’;

import L from 'leaflet';

import 'leaflet/dist/leaflet.css';

import './VehiclesView.css';

const API_URL = 'http://localhost:8000';

//
/I Types
//

interface Vehicle {
id: number;
vehicle id: string;
plate_number: string;
vehicle type: string;
capacity_tons: number;
capacity m3: number | null;
status: string;
driver_name: string;
last used: string | null;
latitude: number | null;
longitude: number | null;
fuel level: number;
mileage: number;
year: number;
notes: string;
zone name: string | null;
zone_code: string | null;

}

/
// Helpers
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/1

/** KAedl katdotaong oxnuatog yo CSS classes. */

function statusKey(status: string): 'active' | 'maintenance' | 'inactive' {
if (status === "active') return 'active',
if (status === "'maintenance') return 'maintenance’;
return 'inactive';

}

function statusLabel(status: string): string {
if (status === "active') return 'Evepyo';
if (status === "'maintenance') return XZvvtipnon';
return 'Avevepyd';

}

function statusIcon(status: string): string {
if (status === "active') return 'fi-sr-check-circle';
if (status === 'maintenance') return 'fi-sr-tools";
return 'fi-sr-cross-circle';

}

/** Katnyopio 61a0ung kovcipov yuo CSS classes. */
function fuelBucket(level: number): 'ok' | 'mid' | 'low' {
if (level >= 50) return 'ok’;
if (level >= 25) return 'mid’;
return 'low’;

}

/** Ref callback mov 0étet to mAdTog g umdpag kavsipov wg CSS variable. */
function fuelWidthRef(level: number) {

return (el: HTMLDivElement | null): void => {
if (el) el.style.setProperty('--fuel-width', *${level}%");
¥
}

// Marker oynuatog (ypopa kotdotaong amd CSS class status-XXX).
function createVehiclelcon(status: string) {
return L.divIcon({
html: "<div class="vehicles-marker status-$ {statusKey(status)}"><i class="fi fi-sr-
truck-side"></i></div>",
className: ",
iconSize: [36, 36],
iconAnchor: [18, 18],
$)s
}

/!
// Component
/!
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function VehiclesView() {
const [vehicles, setVehicles] = useState<Vehicle[]>([]);
const [loading, setLoading] = useState(true);
const [filterStatus, setFilterStatus] = useState('ALL");
const [filterType, setFilterType] = useState('ALL");

const [filterZone, setFilterZone] = useState('ALL");
const [selectedVehicle, setSelectedVehicle] = useState<Vehicle | null>(null);
const [showMap, setShowMap]| = useState(false);

useEffect(() = {
fetchVehicles();
}, [filterStatus, filterType]);

const fetchVehicles = async (): Promise<void> => {
setLoading(true);
try {
const params = new URLSearchParams();
if (filterStatus !=="ALL'") params.append('status', filterStatus);
if (filterType !=="ALL'") params.append('vehicle type', filterType);

const res = await fetch("$ {API_URL}/api/v1/vehicles?$ {params}°);
const json = await res.json();
setVehicles(json.vehicles ?? []);

} catch (error) {
console.error('Failed to fetch vehicles:', error);

} finally {
setLoading(false);

h

}3

// S S—
// Derived data
// S S—

/I ' To eidtpo Lovng epapuoletan client-side (ta vrorota omd to API)
const filteredVehicles = filterZone ==="'ALL'

? vehicles

: vehicles.filter(v => v.zone _code === filterZone);

const vehiclesWithLocation = filteredVehicles.filter(v => v.latitude && v.longitude);
const uniqueZones = Array.from(
new Set(vehicles.map(v => v.zone code).filter(Boolean))
) as string[];
const stats = {

total: filteredVehicles.length,
active:  filteredVehicles.filter(v => v.status === "active').length,
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maintenance: filteredVehicles.filter(v => v.status === 'maintenance').length,

inactive: filteredVehicles.filter(v => v.status === 'inactive').length,

trucks:  filteredVehicles.filter(v => v.vehicle type ==="'Amoppipupatopdpo').length,
press: filteredVehicles.filter(v => v.vehicle type === 'Tlpéoa').length,

i3

const statCards = [
{ label: 'Xbvolo', value: stats.total, cls: 'stat-blue', icon: 'fi-sr-truck-side' },
{ label: 'Evepyd', value: stats.active,  cls: 'stat-green', icon: 'fi-sr-check-circle' },
{ label: "Zvvtnpnon', value: stats.maintenance, cls: 'stat-orange', icon: 'fi-sr-tools' },
{ label: 'Avevepyd', value: stats.inactive, cls: 'stat-red', icon: 'fi-sr-cross-circle' },
{ label: 'Amop/@opa’, value: stats.trucks,  cls: 'stat-navy', icon: 'fi-sr-truck-side' },
{ label: 'TIpéoec’, value: stats.press,  cls: 'stat-purple’, icon: 'fi-sr-compress' },

I;

const detailltems = selectedVehicle ? |
{ label: 'TVmog', value: selectedVehicle.vehicle type },
{ label: 'Xopntwomra', value:
"${selectedVehicle.capacity tons}t${selectedVehicle.capacity m3 ? */
${selectedVehicle.capacity m3}m3* :"}" },
{ label: 'Katdotaon', value: statusLabel(selectedVehicle.status) },
{ label: 'Odnyog,  value: selectedVehicle.driver name },
{ label: 'Zown', value: selectedVehicle.zone code ||'—'},
{ label: 'Kavowo!,  value: "${selectedVehicle.fuel level}%" },
{ label: "Xuuopetpa', value: "${selectedVehicle.mileage?.toLocaleString('el-GR'")} km®

5
{ label: "Etoc', value: String(selectedVehicle.year) },

111

// S S—
// Render
// S S—

return (
<div className

vehicles-container'>

{/* Header */}
<div className="vehicles-header">
<h2 className="vehicles-title">
<i className="fi fi-sr-truck-side" aria-hidden="true"></i>
[IpoPoin Amoppippoato@dpwv
</h2>
<button
onClick={() => setShowMap(!showMap)}
className={"vehicles-toggle-btn $ {showMap ? 'active' : "} '}
title={showMap ? 'Eppdvion nivaxa' : 'Epeavion yapt's
>
<i className={"fi $ {showMap ? 'fi-sr-list' : 'fi-sr-map'} '} aria-hidden="true"></i>
{showMap ? 'TIpofoAin ITivaxa' : 'TIpofoin Xdaptn'}

—_n
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</button>
</div>

{/* Stats Cards */}
<div className="vehicles-stats-grid">
{statCards.map(s => (
<div key={s.label} className={"vehicles-stat-card ${s.cls} }>
<i className={"fi ${s.icon} vehicles-stat-icon'} aria-hidden="true"></i>
<div className="vehicles-stat-value">{s.value } </div>
<div className="vehicles-stat-label">{s.label } </div>
</div>
)}

</div>

{/* Filters */}
<div className="vehicles-filters">
<div className="vehicles-filter-group">
<i className="fi fi-sr-settings vehicles-filter-icon" aria-hidden="true"></i>
<label htmlFor="filter-status" className="vehicles-filter-
label">Kotdotaon:</label>
<select id="filter-status" value={filterStatus} onChange={e =>
setFilterStatus(e.target.value)} className="vehicles-select">
<option value="ALL">O\o</option>
<option value="active">Evepya</option>
<option value="maintenance">Xvvtpnon</option>
<option value="inactive">Avevepyda</option>
</select>
</div>

<div className="vehicles-filter-group">
<i className="fi fi-sr-truck-side vehicles-filter-icon" aria-hidden="true"></i>
<label htmlFor="filter-type" className="vehicles-filter-label">Tvmoc:</label>
<select id="filter-type" value={filterType} onChange={e =>
setFilterType(e.target.value)} className="vehicles-select">
<option value="ALL">O\a</option>
<option value="Amoppippato@dpo'>Amnoppiupatopopo</option>
<option value="IIpéca'">TIpéca</option>
</select>
</div>

<div className="vehicles-filter-group">
<i className="fi fi-sr-marker vehicles-filter-icon" aria-hidden="true"></i>
<label htmlFor="filter-zone" className="vehicles-filter-label">Zwovn:</label>
<select id="filter-zone" value={filterZone} onChange={e =>
setFilterZone(e.target.value)} className="vehicles-select">
<option value="ALL">0O\ec</option>
{uniqueZones.map(zc => (
<option key={zc} value={zc}>{zc}</option>

)}
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</select>
</div>

<span className="vehicles-filter-count">{filteredVehicles.length} oynuara</span>
</div>

{loading ? (
<div className="vehicles-loading" role="status" aria-live="polite">
<i className="fi fi-sr-rotate-right vehicles-loading-icon" aria-hidden="true"></i>
</div>
) : showMap ? (

—_n ]

/* Map View */
<div className="vehicles-map-wrap">
<MapContainer center={[35.35, 25.06]} zoom={11} className="vehicles-map">
<TileLayer
attribution='&copy; <a
href="https://www.openstreetmap.org/copyright">OpenStreetMap</a>'
url="https://{s} tile.openstreetmap.org/{z}/{x}/{y}.png"
/>
{vehiclesWithLocation.map(vehicle => (
<Marker
key={vehicle.vehicle id}
position={[vehicle.latitude!, vehicle.longitude!]}
icon={createVehiclelcon(vehicle.status)}
>
<Popup>
<div className="vehicles-popup">
<h4 className="vehicles-popup-title">
<i className="fi fi-sr-truck-side icon-mr6" aria-hidden="true"></i>
{vehicle.vehicle id}
</h4>
<table className="vehicles-popup-table">
<tbody>
{
['Thvaxida', vehicle.plate number],
['Tomog', vehicle.vehicle type],
['Odnydc!, vehicle.driver name],
[Zaovn', vehicle.zone name || '—'],
['Katdotaon', statusLabel(vehicle.status)],
['Kavowa', *${vehicle.fuel level}%'],
[Xopntukotnra', *${vehicle.capacity tons}t${vehicle.capacity m3 ? "/
${vehicle.capacity m3}m*" :"}"],
] as [string, React.ReactNode][]).map(([label, value]) => (
<tr key={label }>
<td>{label } </td>
<td>{value}</td>
</tr>

)}

—_n
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</tbody>
</table>
</div>
</Popup>
</Marker>
N}
</MapContainer>
</div>

) (

/* Table View */
<div className="vehicles-table-card">
<div className="vehicles-table-wrap">
<table className="vehicles-table">
<thead>
<tr>
{['ID', Thvoxida', "Tomog', Xwpnrikdémra', 'Zovn', 'Katdotaon', 'Odnydc',
'Kavowa', ' Xuopetpa', "Etoc, Enuewiwoeic'].mapth => (
<th key={h}>{h}</th>
)}
</tr>
</thead>
<tbody>
{filteredVehicles.map(v => {
const isSelected = selectedVehicle?.vehicle id === v.vehicle id;
return (
<tr
key={v.vehicle id}
className={isSelected ? 'selected' : "}
onClick={() => setSelectedVehicle(isSelected ? null : v)}
>
<td className="vehicles-id">{v.vehicle id}</td>
<td className="vehicles-plate">{v.plate number}</td>
<td>
<i className={"fi ${v.vehicle type ==="Anoppupatopdopo' ? 'fi-sr-truck-
side' : 'fi-sr-compress'} icon-mr4’} aria-hidden="true"></i>
{v.vehicle type}
</td>
<td>
{v.capacity tons}t
{v.capacity m3 && <span className="vehicles-capacity-sub">/
{v.capacity m3}m3</span>}
</td>
<td>
{v.zone code ? (
<span className={"vehicles-zone-badge zone-${v.zone code} }>
<i className="fi fi-sr-marker" aria-hidden="true"></i>
{v.zone_code}
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</span>
)i}
</td
<td>

<span className={"vehicles-status-badge status-$ {statusKey(v.status)}'}>
<i className={"fi $ {statuslcon(v.status)}'} aria-hidden="true"></i>
{statusLabel(v.status)}
</span>
</td>
<td>
<i className="fi fi-sr-user vehicles-driver-icon" aria-hidden="true"></i>
{v.driver name}
</td>
<td>
<div className={"vehicles-fuel-cell fuel-$ {fuelBucket(v.fuel level)}}>
<div className="vehicles-fuel-bar-bg">
<div className="vehicles-fuel-bar" ref={fuelWidthRef(v.fuel level)}
/>
</div>
<span className="vehicles-fuel-pct">
<i className="fi fi-sr-gas-pump" aria-hidden="true"></i>
{v.fuel level}%
</span>
</div>
</td>
<td>{v.mileage?.toLocaleString('el-GR")} km</td>
<td>{v.year}</td>
<td className="vehicles-notes">{v.notes } </td>
</tr>

);
D}
</tbody>
</table>
</div>
</div>

)y

{/* Selected Vehicle Detail */}
{selectedVehicle && !showMap && (
<div className={"vehicles-detail-card status-
$ {statusKey(selectedVehicle.status)} " }>
<h3 className="vehicles-detail-title">
<i className="fi fi-sr-truck-side" aria-hidden="true"></i>
Aentopuépeteg — {selectedVehicle.vehicle id} ({selectedVehicle.plate number})
</h3>
<div className="vehicles-detail-grid">
{detailltems.map(item => (
<div key={item.label} className="vehicles-detail-item">
<div className="vehicles-detail-label">{item.label } </div>
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<div className="vehicles-detail-value">{item.value } </div>
</div>
)}
</div>
</div>
)}
</div>
);
}

export default VehiclesView;

Frontend/src/VehiclesView.css
/* ===== VehiclesView.css ===== */

.dcon-mr4 { margin-right: 4px; }
dcon-mr6 { margin-right: 6px; }

.dcon-mr8 { margin-right: 8px; }

/*

AYNAMIKA XPQMATA MEXZQ CSS VARIABLES

- status-* — ypopo + ATOYPMOT KATACTUGNS OYNLOTOG

- fuel-* — ypodpa 6tédOUNg Kawoipov

- zone-* — ypopo + andypwon {dvng

- stat-*  — ypoOUA KAPTOG CTUTIGTIKOV

To mAdtog g prdpag kowoipov (--fuel-width) opileton and JS péow ref.

*/

.status-active  { --status-color: #27ae60; --status-tint: #d5f5e3; }
.status-maintenance { --status-color: #f39¢12; --status-tint: #fef9¢7; }
.status-inactive  { --status-color: #e74c3c; --status-tint: #fdecea; }

fuel-ok { --fuel-color: #27ae60; }
fuel-mid { --fuel-color: #f39c12; }
fuel-low { --fuel-color: #e74c3c; }

.zone-GAZ { --zone-color: #3498db; --zone-tint: #eaf4dfb; }
.zone-AMM { --zone-color: #27ae60; --zone-tint: #e7f7ee; }
.zone-APE { --zone-color: #e74c3c; --zone-tint: #fdeceb; }
.zone-TYL { --zone-color: #{39¢12; --zone-tint: #fefdel; }
.zone-KRO { --zone-color: #9b59b6; --zone-tint: #f3ebf7; }
.zone-ROD { --zone-color: #1abc9c; --zone-tint: #e6191f5; }

.stat-blue  { --stat-color: #3498db; }

.stat-green { --stat-color: #27ae60; }
.Stat-orange { --stat-color: #f39¢c12; }
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stat-red { --stat-color: #e74c3c; }
.stat-navy { --stat-color: #2¢3e50; }
.stat-purple { --stat-color: #8e44ad; }

/¥ ===== CONTAINER =====*/
.vehicles-container {

padding: 20px;

max-width: 1300px;

margin: 0 auto;

}

/¥ ===== HEADER =====%/
.vehicles-header {
display: flex;
justify-content: space-between;
align-items: center;
margin-bottom: 20px;

}

.vehicles-title {
margin: 0;
color: #2¢3e50;
display: flex;
align-items: center;
gap: 8px;

}

.vehicles-toggle-btn {
padding: 8px 16px;
background-color: #3498db;
color: white;
border: none;
border-radius: 8px;
cursor: pointer;
font-weight: bold;
font-family: inherit;
display: flex;
align-items: center;
gap: 6px;
transition: background-color 0.2s;

}

.vehicles-toggle-btn.active { background-color: #2¢3e50; }

/¥ =====STATS =====%*/
.vehicles-stats-grid {
display: grid,
grid-template-columns: repeat(6, 11r);
gap: 15px;
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margin-bottom: 20px;

}

.vehicles-stat-card {

background-color: white;

border-radius: 10px;

padding: 15px;

text-align: center;

box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);

border-top: 4px solid var(--stat-color, #3498db);
}

.vehicles-stat-icon {
color: var(--stat-color, #3498db);
font-size: 1.1rem;

}

.vehicles-stat-value {
font-size: 1.8rem;
font-weight: bold;
color: var(--stat-color, #3498db);

}

.vehicles-stat-label {
font-size: 0.75rem;
color: #7f8¢8d;
margin-top: 4px;

}

/¥ =====FILTERS =====%*/
.vehicles-filters {
background-color: white;
padding: 15px 20px;
border-radius: 10px;
box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
margin-bottom: 20px;
display: flex;
gap: 20px;
align-items: center;
flex-wrap: wrap;

}

.vehicles-filter-group {
display: flex;
align-items: center;
gap: 8px;

}

.vehicles-filter-icon { color: #7f8c8d; }
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.vehicles-filter-label {
font-weight: bold;
font-size: 0.9rem;

}

.vehicles-select {
padding: 6px 10px;
border: 2px solid #ecfOf1;
border-radius: 6px;
font-size: 0.9rem;
font-family: inherit;
outline: none;
transition: border-color 0.2s;

}

.vehicles-select:focus { border-color: #3498db; }

.vehicles-filter-count {
margin-left: auto;
color: #7f8¢8d;
font-size: 0.9rem;

}

/¥ ===== LOADING ==—==%*/
.vehicles-loading {

text-align: center;

padding: 40px;
}

.vehicles-loading-icon {
font-size: 2rem,;
color: #3498db;

}

/* MAP */
.vehicles-map-wrap {
border-radius: 10px;
overflow: hidden;
box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
height: 500px;
b

.vehicles-map {
height: 100%;
width: 100%:;

}

/* Marker (Leaflet divicon) */
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.vehicles-marker {

width: 36px;

height: 36px;

border-radius: 50%;

border: 3px solid white;

box-shadow: 0 2px 8px rgba(0, 0, 0, 0.4);
display: flex;

align-items: center;

justify-content: center;

font-size: 16px;

color: white;

background-color: var(--status-color, #7f8c8d);

}

/* Popup */
.vehicles-popup {
min-width: 220px;
font-family: 'Consolas', monospace;

}

.vehicles-popup-title {
margin: 0 0 8px;
color: #2¢3e50;
border-bottom: 2px solid #3498db;
padding-bottom: 6px;
display: flex;
align-items: center;

}

.vehicles-popup-table {
width: 100%;
font-size: 0.8rem;
border-collapse: collapse;

}

.vehicles-popup-table tr { border-bottom: 1px solid #ectOfl; }
.vehicles-popup-table td { padding: 4px 6px; }

.vehicles-popup-table td:first-child { color: #7f8c8d; font-weight: bold; }
.vehicles-popup-table td:last-child { color: #2¢c3e50; }

/¥ =====TABLE ===== %/
.vehicles-table-card {
background-color: white;
border-radius: 10px;
box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);
overflow: hidden;

}

.vehicles-table-wrap {
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overflow-x: auto;

}

.vehicles-table {
width: 100%;
border-collapse: collapse;

}

.vehicles-table thead tr {
background-color: #2¢3e50;
color: white;

}

.vehicles-table th {
padding: 12px 15px;
text-align: left;
font-size: 0.85rem;

}

.vehicles-table td {
padding: 12px 15px;
font-size: 0.85rem;

}

.vehicles-table tbody tr {
cursor: pointer;

}

.vehicles-table tbody tr:nth-child(odd) { background-color: #{8f9fa; }
.vehicles-table tbody tr.selected { background-color: #ebf5fb; }

.vehicles-id { font-weight: bold; color: #3498db; }
.vehicles-plate { font-weight: bold; }
.vehicles-capacity-sub { color: #7f8c8d; font-size: 0.75rem; }

.vehicles-zone-badge {

padding: 3px 8px;

border-radius: 10px;

font-size: 0.8rem;

font-weight: bold;

display: inline-flex;

align-items: center;

gap: 4px;

background-color: var(--zone-tint, #eaf4tb);
color: var(--zone-color, #3498db);

}

.vehicles-status-badge {
padding: 3px 10px;
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border-radius: 12px;

font-size: 0.75rem;

font-weight: bold;

display: inline-flex;

align-items: center;

gap: 4px;

background-color: var(--status-tint, #ecfOf1);
color: var(--status-color, #7t8c8d);

}

.vehicles-driver-icon { color: #7f8c8d; margin-right: 4px; }

/* Fuel cell */

.vehicles-fuel-cell {
display: flex;
align-items: center;
gap: 6px;

}

.vehicles-fuel-bar-bg {
flex: 1;
background-color: #ectOfl;
border-radius: 10px;
height: 6px;
min-width: 50px;

}

.vehicles-fuel-bar {
height: 100%;
border-radius: 10px;
background-color: var(--fuel-color, #27ae60);
width: var(--fuel-width, 0%);
}

.vehicles-fuel-pct {
color: var(--fuel-color, #27ae60);
font-weight: bold;
font-size: 0.8rem;
display: flex;
align-items: center;
gap: 3px;
b

.vehicles-notes { color: #7f8c8d; font-size: 0.8rem; }

/* ===== DETAIL CARD ===== %/

.vehicles-detail-card {
background-color: white;
border-radius: 10px;
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padding: 20px;

box-shadow: 0 2px 8px rgba(0, 0, 0, 0.1);

margin-top: 20px;

border-left: 4px solid var(--status-color, #3498db);
}

.vehicles-detail-title {
margin: 0 0 15px;
color: #2¢3e50;
display: flex;
align-items: center;
gap: 8px;

}

.vehicles-detail-grid {
display: grid;
grid-template-columns: repeat(4, 11r);
gap: 15px;

}

.vehicles-detail-item {
padding: 10px;
background-color: #{8{9fa;
border-radius: 8px;

}

.vehicles-detail-label {
font-size: 0.75rem;
color: #7f8c8d;
margin-bottom: 4px;

}

.vehicles-detail-value {
font-weight: bold;
font-size: 0.9rem;
color: #2¢3e50;

}

/* =====RESPONSIVE ====*
@media (max-width: 1024px) {
.vehicles-stats-grid {
grid-template-columns: repeat(3, 1{r);
}
.vehicles-detail-grid {
grid-template-columns: repeat(2, 1fr);
b
}

(@media (max-width: 768px) {
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.vehicles-stats-grid {
grid-template-columns: repeat(2, 11r);
}
.vehicles-header {
flex-direction: column,;
align-items: flex-start;
gap: 12px;
h
}

Frontend/src/CitizenReportsView.tsx
/* *

* CitizenReportsView.tsx
*

* Aweipion avoa@opadv ToMtov (LEcm TG TOANG ToAlt®dv). Epgavilet AMota avapopdv
* ue piltpa (kotdoToon/THmog), 6TATIoTIKE, Kot panel Aewtopepeidv pe dvvatdotnTa

* aAhayng katdotoaonc. H 0éom kéBe avapopdg tpofdrietal oe modal yaptn
(MapModal).

*

* Styling: 6Aa ta ypopoto/Katactdoelg opiCovrat and CSS classes (cr-*).

*/

import React, { useState, useEffect } from 'react’,

import { MapContainer, TileLayer, CircleMarker, Marker, Popup } from 'react-leaflet’;
import L from 'leaflet’;

import 'leaflet/dist/leaflet.css';

import './CitizenReportsView.css';

const API URL = 'http://localhost:8000";

interface CitizenReport {
id: number;
tracking_code: string;
report_type: string;
title: string;
description: string;
latitude: number;
longitude: number;
status: string;
priority: string;
citizen name: string;
citizen_email: string;
bin_id: string | null;
is_pin_location: boolean;
created_at: string;
resolved_at: string | null;

/| ===== MAP MODAL =====
const reportPinlcon = L.divIcon({
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html: '<div class="cr-map-pin-icon" aria-label="®¢on avapopdg"><i class="fi fi-sr-map-
marker"></i></div>',

className: ",

iconSize: [36, 36],

iconAnchor: [18, 36],
3

interface MapModalProps {
lat: number;
lon: number;
title: string;
onClose: () => void;

}

function MapModal({ lat, lon, title, onClose }: MapModalProps) {
/I KAeiowo pe Escape
useEffect(() = {
const handleKey = (e: KeyboardEvent) => {
if (e.key === "Escape') onClose();
¥
window.addEventListener('keydown', handleKey);
return () => window.removeEventListener('keydown', handleKey);
}, [onClose]);

return (
<div
className="cr-modal-overlay"
role="dialog"
aria-modal="true"
aria-label="Xdptng 0éong avapopdg"
onClick={e => { if (e.target === e.currentTarget) onClose(); } }
>
<div className="cr-modal-box">
<div className="cr-modal-header">
<h3 className="cr-modal-title">
<i className="fi fi-sr-map icon-mr8 icon-blue" aria-hidden="true"></i>
{title}
</h3>
<button
onClick={onClose}
className="cr-modal-close"
aria-label="K\eiowo yéptn"
title="KAeioyo (Esc)"

]

>
<i className="fi fi-sr-cross" aria-hidden="true"></i>
</button>
</div>
<div className="cr-modal-map-wrap">
<MapContainer
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center={[lat, lon]}

zoom={17}

className="cr-modal-map"
scrollWheelZoom={true}

>
<TileLayer

attribution="&copy; OpenStreetMap"
url="https://{s} .tile.openstreetmap.org/{z}/{x}/{y}.png"

/>

<Marker position={[lat, lon]} icon={reportPinlcon}>

<Popup>

<div className="cr-modal-popup">
<strong className="cr-modal-popup-title"> {title } </strong>

<br/>

<small className="cr-modal-popup-coords">
{lat.toFixed(6)}, {lon.toFixed(6)}

</small>

</div>
</Popup>
</Marker>

</MapContainer>

</div>

<div className

cr-modal-footer">

<span className="cr-modal-coords">
<i className="fi fi-sr-marker icon-mr4 icon-gray" aria-hidden="true"></i>
{lat.toFixed(6)}, {lon.toFixed(6)}

</span>
<button

onClick={onClose}
className="cr-modal-back-btn"
aria-label="Emctpoen oTic avapopéc moATmv"
title="Emotpoon"

>

<i className="11 fi-sr-arrow-left icon-mr6" aria-hidden="true"></i>
Emotpoon otic Avagopéc

</button>
</div>
</div>
</div>

);

const TYPE LABELS: Record<string, string> = {
overflow: 'Yrepyeihon',
missed: 'Xapévn Amoxopuodn',
damage: 'Znud Kdoov',
new_bin: "Néoc¢ Kadog',

other: 'AA)LO',
¥
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const TYPE ICONS: Record<string, string> = {
overflow: 'fi-sr-water',
missed: 'fi-sr-truck-side’',
damage: 'fi-sr-tools',
new bin: 'fi-sr-add',
other: 'fi-sr-comment',

}s

const STATUS LABELS: Record<string, string> = {
open: 'Avorytn',
in_progress: 'Xe EEEMEN',
resolved: 'EmAbOnke’,
closed: 'KAewotn',

3

const PRIORITY LABELS: Record<string, string> = {
low: 'Xounin',
medium: 'Métpa,
high: 'YynAq',

critical: 'Kpioyn',

¥

function CitizenReportsView() {

const [reports, setReports] = useState<CitizenReport[]>([]);

const [loading, setLoading] = useState(true);

const [filterStatus, setFilterStatus] = useState('ALL");

const [filterType, setFilterType] = useState('ALL");

const [selectedReport, setSelectedReport] = useState<CitizenReport | null>(null);

const [message, setMessage] = useState(");

const [mapModal, setMapModal] = useState<{ lat: number; lon: number; title: string } |
null>(null);

useEffect(() => { fetchReports(); }, [filterStatus, filterType]);

const fetchReports = async (): Promise<void> => {
setLoading(true);
try {
const params = new URLSearchParams();
if (filterStatus !=="ALL') params.append('status', filterStatus);
if (filterType !=="ALL') params.append('report_type', filterType);
const res = await fetch("$ {API_URL}/api/v1/citizen/reports?$ {params}");
const json = await res.json();
setReports(json.reports ?? []);
} catch (error) {
console.error('Failed to fetch citizen reports:', error);

H
setLoading(false);

I8
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const updateStatus = async (reportld: number, newStatus: string): Promise<void> => {
try {

const res = await fetch("$ {API_URL}/api/v1/citizen/reports/$ {reportld} ", {
method: 'PUT,
headers: { 'Content-Type'": 'application/json' },
body: JSON.stringify({ status: newStatus }),

1)

if (res.ok) {
setMessage("H xotdotoon evnuepmdnke oe "${STATUS LABELS[newStatus]}".");
fetchReports();
if (selectedReport?.id === reportld) {

setSelectedReport({ ...selectedReport, status: newStatus });

}
setTimeout(() => setMessage("), 3000);

}

} catch (error) {
console.error('Failed to update report status:', error);
§
¥
const getStatusClass = (status: string) => "cr-status-$ {status};

const getPriorityClass = (priority: string) => “cr-priority-$ {priority};

// Stats
const stats = {
total:  reports.length,

open: reports.filter(r => r.status === 'open').length,
in_progress: reports.filter(r => r.status === "in_progress').length,
resolved: reports.filter(r => r.status === 'resolved').length,

¥

return (
<>

<div className="cr-container'>

{/* Header + Stats */}
<div className="cr-header">
<div className="cr-header-top">
<h2 className="cr-title">
<i className="1i fi-sr-comment icon-mr8 icon-blue" aria-hidden="true"></i>

Avagopég [Tomtov

</h2>

<div className="cr-header-actions">
<a

href="http://localhost:8081/citizen-portal.html"
target="_blank"

rel="noopener noreferrer"
className="cr-portal-link"
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aria-label="Avotypo TOANg TOAMTOV"
title="TTvAn IToAtcd>v"

>
<i className="fi fi-sr-globe icon-mr6" aria-hidden="true"></i>
[ToAN [HoAtmdv

</a>

<button
onClick={fetchReports}
className="cr-refresh-btn"
aria-label="Avavéwon avapopdv"
title="Avovéwon"

>
<i className="1i fi-sr-rotate-right" aria-hidden="true"></i>

</button>

</div>
</div>

{/* Stats row */}
<div className="cr-stats" aria-label="ZtatioTiKd avapopmv">
<div className="cr-stat-card">
<div className="cr-stat-val cr-stat-blue">{stats.total } </div>
<div className="cr-stat-label">Z0volo</div>
</div>
<div className="cr-stat-card">
<div className="cr-stat-val cr-stat-red"> {stats.open}</div>
<div className="cr-stat-label">Avoiytéc</div>
</div>
<div className="cr-stat-card">
<div className="cr-stat-val cr-stat-orange">{stats.in_progress}</div>
<div className="cr-stat-label">X¢ EEEMEN</div>
</div>
<div className="cr-stat-card">
<div className="cr-stat-val cr-stat-green"> {stats.resolved } </div>
<div className="cr-stat-label">EmA0Onxov</div>
</div>
</div>

—_n

—n

—n

{/* Filters */}
<div className="cr-filters" aria-label="®iAtpa avapopdv'">
<div className="cr-filter-group">
<label htmlFor="filter-status" className="cr-filter-label">
<i className="fi fi-sr-settings icon-mr4 icon-gray" aria-hidden="true"></i>
Koatdotaon
</label>
<select
1d="filter-status"
value={filterStatus}
onChange={e => setFilterStatus(e.target.value)}
className="cr-select"

]
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aria-label="®{\tpo xotdcTaong"
title="®iktpo xatdoTOong"
>
<option value="ALL">O\ec</option>
<option value="open">Avoyytéc</option>
<option value="in_progress">Xe EEEMEN</option>
<option value="resolved">Emtivpévec</option>
<option value="closed">KA\eiotéc</option>
</select>
</div>
<div className="cr-filter-group">
<label htmlFor="filter-type" className="cr-filter-label">
<i className="1i fi-sr-list icon-mr4 icon-gray" aria-hidden="true"></i>
Tomoc
</label>
<select
id="filter-type"
value={filterType}
onChange={e => setFilterType(e.target.value)}
className="cr-select"
aria-label="®{Atpo tOmoOL avaPopdic”
title="®diAtpo TOTOVL"
>
<option value="ALL">O\o1</option>
<option value="overflow">Ynepyeilion</option>
<option value="missed">Xapévn Anokopdn</option>
<option value="damage">Znua Késov</option>
<option value="new_bin">N¢og Ké&doc</option>
<option value="other">AAAo</option>
</select>
</div>
</div>
</div>

{/* Message */}
{message && (
<div className="cr-message" role="status" aria-live="polite">
<i className="fi fi-sr-check-circle icon-mr6 icon-green" aria-hidden="true"></i>
{message}
</div>

)}

{/* Content */}
<div className="cr-content">

{/* Reports List */}
<div className="cr-list" aria-label="Aliota avapopdv toltdv'">
{loading ? (
<div className="cr-loading" role="status">
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<i className="1i fi-sr-rotate-right icon-blue" aria-hidden="true"></i>
<span>®optwon...</span>
</div>
) : reports.length ==—=10 ? (
<div className="cr-empty">
<i className="fi fi-sr-check-circle" aria-hidden="true"></i>
<p>Agv vTépyovVV AVAPOPES LE T ETAEYIEVA QIATPOL</p>
</div>
) (
reports.map(report => (
<div
key={report.id}
className={"cr-report-item $ {selectedReport?.id === report.id ? 'selected' :
"}
onClick={() => setSelectedReport(report)}
role="button"
tabIndex={0}
aria-label={"Avagopd $ {report.tracking code}: ${report.title} }
onKeyDown={e => e.key === 'Enter' && setSelectedReport(report)}
>
<div className="cr-report-header">
<div className="cr-report-left">
<div className="cr-type-icon">
<i className={"fi ${TYPE ICONS[report.report_type] || 'fi-sr-comment'} "}
aria-hidden="true"></i>
</div>
<div>
<div className="cr-report-title">{report.title } </div>
<div className="cr-report-meta">
<span className="cr-tracking">{report.tracking code}</span>
<span className="cr-dot" aria-hidden="true">-</span>
<span>{TYPE LABELS report.report_type] || report.report_type}</span>
<span className="cr-dot" aria-hidden="true">-</span>
<span>{report.citizen name}</span>
</div>
</div>
</div>
<div className="cr-report-right">
<span className={"cr-status-badge ${getStatusClass(report.status)}" }>
{STATUS LABELS[report.status] || report.status}
</span>
<span className={"cr-priority-badge $ {getPriorityClass(report.priority)} " }>
{PRIORITY_LABELS] report.priority] || report.priority}
</span>
</div>
</div>
<div className="cr-report-date">
<i className="fi fi-sr-calendar icon-mr4 icon-gray" aria-hidden="true"></i>
{new Date(report.created_at).toLocaleString('el-GR', {
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day: '2-digit', month: "2-digit', year: '"numeric',
hour: '2-digit', minute: '2-digit'
)}
{report.bin_id && (
<span className="cr-bin-badge">
<i className="fi fi-sr-trash icon-mr4" aria-hidden="true"></i>
{report.bin_id}
</span>
)}
{report.is_pin_location && (
<span className="cr-pin-badge">
<i className="1i fi-sr-map-marker icon-mr4" aria-hidden="true"></i>
Koapopitoa
</span>
)}
</div>
</div>
)
)}

</div>

{/* Detail Panel */}
{selectedReport && (
<div className="cr-detail" aria-label="Aentouépeieg avapopdg">
<div className="cr-detail-header">
<h3 className="cr-detail-title">
<i className={"fi ${TYPE ICONSJselectedReport.report_type] || 'fi-sr-
comment'} icon-mr8 icon-blue’} aria-hidden="true"></1>
{selectedReport.title}
</h3>
<button
onClick={() => setSelectedReport(null)}
className="cr-close-btn"
aria-label="KA\giocyo Aentopepeimv"
title="KAeioyo"
>
<i className="fi fi-sr-cross" aria-hidden="true"></i>
</button>
</div>

<div className="cr-detail-body">
<table className="cr-detail-table" aria-label="Xtotyeia avapopdg">
<tbody>
<tr>
<td className="cr-detail-key">Kmdkoc</td>
<td className="cr-detail-val cr-tracking-
big">{selectedReport.tracking code}</td>
</tr>
<tr>
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<td className="cr-detail-key">Tomoc</td>
<td className="cr-detail-
val">{TYPE LABELS[selectedReport.report_type]}</td>
</tr>
<tr>
<td className="cr-detail-key">Katdoraon</td>
<td className="cr-detail-val">
<span className={"cr-status-badge
${getStatusClass(selectedReport.status)} ' } >
{STATUS LABELS[selectedReport.status]}
</span>
</td>
</tr>
<tr>
<td className="cr-detail-key">TToAitng</td>
<td className="cr-detail-val">{selectedReport.citizen name}</td>
</tr>
{selectedReport.citizen email && (
<tr>
<td className="cr-detail-key">Email</td>
<td className="cr-detail-val">{selectedReport.citizen _email } </td>
</tr>
)}
{selectedReport.bin_id && (
<tr>
<td className="cr-detail-key">Kadoc</td>
<td className="cr-detail-val">{selectedReport.bin_id}</td>
</tr>
)}
<tr>
<td className="cr-detail-key">@¢on</td>
<td className="cr-detail-val">
{selectedReport.latitude.toFixed(5)}, {selectedReport.longitude.toFixed(5)}
{selectedReport.is_pin location && (
<span className="cr-pin-badge cr-pin-badge-ml">
<i className="f1 fi-sr-map-marker icon-mr4" aria-hidden="true"></i>
Koapopitca
</span>
)}
</td>
</tr>
<tr>
<td className="cr-detail-key">YmopoAn</td>
<td className="cr-detail-val">
{new Date(selectedReport.created at).toLocaleString('el-GR')}
</td>
</tr>
{selectedReport.resolved at && (
<tr>
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<td className="cr-detail-key">EniAvon</td>
<td className="cr-detail-val">
{new Date(selectedReport.resolved at).toLocaleString('el-GR")}
</td>
</tr>
)}
</tbody>
</table>

<div className="cr-description">
<div className="cr-description-label">
<i className="fi fi-sr-document icon-mr6 icon-gray" aria-hidden="true"></i>
Heprypagn
</div>
<p className="cr-description-text">{selectedReport.description } </p>
</div>

{/* Map preview */}
<div className="cr-mini-map-wrap">
<button
onClick={() => setMapModal({
lat: selectedReport.latitude,
lon: selectedReport.longitude,
title: selectedReport.title,
1)}
className="cr-map-link"
aria-label="Epgdvion 0éong avapopdg otov yaptn"
title="Eppavion otov yapt"
>
<i className="fi fi-sr-map icon-mr6" aria-hidden="true"></1>
Epgdvion otov yépt
</button>
</div>

{/* Status update */}
<div className="cr-status-update" aria-label="Evnuépwon kardactaong">
<div className="cr-status-label">
<i className="fi fi-sr-settings icon-mr6 icon-gray" aria-hidden="true"></1>
Alayn Koatdotaong
</div>
<div className="cr-status-btns">
{['open', 'in_progress', 'resolved', 'closed'].map(s => (
<button
key={s}
onClick={() => updateStatus(selectedReport.id, s)}
disabled={selectedReport.status === s}
className={"cr-status-btn cr-status-btn-${s} ${selectedReport.status ===s
?'active' : "} '}
aria-label={"Opiondc kotdotaong: ${STATUS LABELS[s]} }
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title={STATUS_LABELS[s]}

>
{STATUS LABELS[s]}
</button>
N}
</div>
</div>
</div>
</div>
)}
</div>
</div>

{/* Map Modal */}
{mapModal && (
<MapModal
lat={mapModal.lat}
lon={mapModal.lon}
title={mapModal.title}

onClose={() => setMapModal(null)}

/>

)i

</>
);
}

export default CitizenReportsView;

Frontend/src/CitizenReportsView.css

/* ===== CitizenReportsView.css ===== */

Jdcon-mr8 { margin-right: 8px; }
dcon-mr6 { margin-right: 6px; }
dcon-mr4 { margin-right: 4px; }
.icon-blue { color: #3498db; }
.dcon-gray { color: #7f8c8d; }
.icon-green { color: #27ae60; }

.cr-container {
padding: 20px;
max-width: 1200px;
margin: 0 auto;

}

/¥ ===== HEADER ===== %/
.cr-header {
background: white;
border-radius: 12px;
padding: 20px;
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box-shadow: 0 2px 8px rgba(0,0,0,0.08);
margin-bottom: 16px;

}

.cr-header-top {

display: flex;

justify-content: space-between;
align-items: center;
margin-bottom: 16px;

}

.cr-title {
font-size: 1.2rem;
color: #2¢3e50;
margin: 0;
display: flex;
align-items: center;

}

.cr-header-actions {
display: flex;
align-items: center;
gap: 10px;

}

.cr-portal-link {
padding: 8px 16px;
background: linear-gradient(135deg, #2c¢3e50, #3498db);
color: white;
border-radius: 8px;
text-decoration: none;
font-size: 0.85rem;
font-weight: bold;
display: flex;
align-items: center;
gap: 6px;
transition: opacity 0.2s;

}
.cr-portal-link:hover { opacity: 0.85; }

.cr-refresh-btn {
padding: 8px 12px;
background: #ecfOfl;
border: none;
border-radius: 8px;
cursor: pointer;
font-size: 1rem;
color: #3498db;
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font-family: inherit;

}

Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
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/¥ =———==STATS == */

.cr-stats {
display: grid;

grid-template-columns: repeat(4, 11r);

gap: 10px;
margin-bottom: 16px;

}

.cr-stat-card {
text-align: center;
padding: 12px;
background: #f8f9fa;
border-radius: 8px;

}

.cr-stat-val {
font-size: 1.8rem;
font-weight: bold;

}

.cr-stat-blue { color: #3498db; }
.cr-stat-red  { color: #e74c3c; }

.cr-stat-orange { color: #f39c12; }
.cr-stat-green { color: #27ae60; }

.cr-stat-label {
font-size: 0.75rem;
color: #7f8c8d;
margin-top: 2px;

}

/¥ =====FILTERS =====%/

.cr-filters {
display: flex;
gap: 16px;
flex-wrap: wrap;

}

.cr-filter-group {
display: flex;
flex-direction: column;
gap: 4px;

b

.cr-filter-label {
font-size: 0.8rem;
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font-weight: bold;
color: #7f8¢8d;
display: flex;
align-items: center;

}

.cr-select {
padding: 7px 10px;
border: 1px solid #ddd;
border-radius: 6px;
font-size: 0.9rem;
font-family: inherit;
outline: none;
min-width: 160px;

}

.cr-select:focus { border-color: #3498db; }

/¥ ===== MESSAGE =====%/
.cr-message {
background: #d5f5e3;
color: #27ae60;
padding: 10px 16px;
border-radius: 8px;
margin-bottom: 12px;
display: flex;
align-items: center;
font-size: 0.9rem;
border: 1px solid #a9dfbf;

}

/¥ ===== CONTENT LAYOUT =====%*/
.cr-content {

display: grid;

grid-template-columns: 1ft;

gap: 16px;
}

/* When detail is open — 2 columns */
.cr-content:has(.cr-detail) {
grid-template-columns: 1fr 420px;

}

/¥ ===== REPORT LIST ===== */
.cr-list {

display: flex;

flex-direction: column,;

gap: 10px;
}

Auwdopatikny Epyocio 433



EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
ﬁxﬁéﬂ%m@ QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

.cr-report-item {

background: white;

border-radius: 10px;

padding: 14px 16px;

box-shadow: 0 2px 8px rgba(0,0,0,0.07);
cursor: pointer;

border: 2px solid transparent;

transition: all 0.2s;

}

.cr-report-item:hover { border-color: #aed6f1; }
.cr-report-item.selected { border-color: #3498db; background: #{0f8ff; }

.cr-report-header {

display: flex;

justify-content: space-between;
align-items: flex-start;
margin-bottom: 6px;

}

.cr-report-left {
display: flex;
align-items: flex-start;
gap: 10px;

}

.cr-type-icon {
width: 36px;
height: 36px;
background: #ebf5fb;
border-radius: 8px;
display: flex;
align-items: center;
justify-content: center;
font-size: 1.1rem;
color: #3498db;
flex-shrink: O;

}

.cr-report-title {
font-weight: bold;
font-size: 0.95rem;
color: #2¢3e50;
margin-bottom: 3px;

}

.cr-report-meta {
font-size: 0.78rem,;
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color: #718c8d;
display: flex;
align-items: center;
gap: 5px;
flex-wrap: wrap;

}

.cr-tracking {
font-family: 'Courier New', monospace;
font-weight: bold;
color: #3498db;
background: #ebf51b;
padding: 1px 6px;
border-radius: 4px;

}

.cr-dot { color: #bdc3c7; }

.cr-report-right {
display: flex;
flex-direction: column;
align-items: flex-end;
gap: 4px;

}

.cr-report-date {
font-size: 0.75rem;
color: #95a5a6;
display: flex;
align-items: center;
gap: 8px;
flex-wrap: wrap;

}

/¥ ===== BADGES ===== %/
.cr-status-badge {
padding: 3px 10px;
border-radius: 10px;
font-size: 0.75rem;
font-weight: bold;
display: inline-flex;
align-items: center;
white-space: nowrap;

}

.cr-status-open { background: #fdecea; color: #e74c3c; }
.cr-status-in_progress { background: #fef9e7; color: #{39¢12; }
.cr-status-resolved  { background: #d5f5e3; color: #27ae60; }
.cr-status-closed  { background: #f0f3f4; color: #7f8¢c8d; }
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.cr-priority-badge {
padding: 2px 7px;
border-radius: 8px;
font-size: 0.7rem;
font-weight: bold;

}

.cr-priority-low  { background: #d5f5e3; color: #27ae60; }
.cr-priority-medium { background: #ebf5tb; color: #2980b9; }
.cr-priority-high ~ { background: #fef9e7; color: #{39¢12; }
.cr-priority-critical { background: #fdecea; color: #e74c3c; }

.cr-bin-badge {
background: #f8f9fa;
color: #2¢3e50;
padding: 1px 7px;
border-radius: 6px;
font-size: 0.72rem;
display: inline-flex;
align-items: center;

}

.cr-pin-badge {
background: #f5eefS;
color: #8e44ad;
padding: 1px 7px;
border-radius: 6px;
font-size: 0.72rem,;
display: inline-flex;
align-items: center;

}
/* =====DETAIL PANEL ===== %/
.cr-detail {

background: white;
border-radius: 12px;
box-shadow: 0 2px 12px rgba(0,0,0,0.1);
overflow: hidden;
align-self: flex-start;
position: sticky;
top: 20px;
}

.cr-detail-header {

display: flex;

justify-content: space-between;
align-items: flex-start;
padding: 16px 20px;
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background: linear-gradient(135deg, #2¢3e50, #3498db);
color: white;

}

.cr-detail-title {
font-size: 0.95rem;
margin: 0;
color: white;
display: flex;
align-items: center;

}

.cr-close-btn {
background: rgba(255,255,255,0.2);
border: none;
color: white;
border-radius: 6px;
padding: 4px 8px;
cursor: pointer;
font-size: 0.9rem;

}
.cr-detail-body { padding: 16px 20px; }

.cr-detail-table { width: 100%; border-collapse: collapse; margin-bottom: 16px; }
.cr-detail-table tr { border-bottom: 1px solid #f0f3f4; }

.cr-detail-key {
padding: 7px 10px 7px 0;
color: #7f8c8d;
font-weight: bold;
font-size: 0.82rem;
width: 90px;
vertical-align: top;

}

.cr-detail-val {
padding: 7px 0;
color: #2¢3e50;
font-size: 0.87rem;

}

.cr-tracking-big {
font-family: 'Courier New', monospace;
font-weight: bold;
color: #3498db;
font-size: 1rem;

}
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.cr-description {
background: #f89fa;
border-radius: 8px;
padding: 12px;
margin-bottom: 14px;

}

.cr-description-label {
font-size: 0.82rem,;
font-weight: bold;
color: #71f8¢8d;
margin-bottom: 6px;
display: flex;
align-items: center;

}

.cr-description-text {
font-size: 0.87rem;
color: #2¢3e50;
line-height: 1.5;
margin: 0;

}
.cr-mini-map-wrap { margin-bottom: 14px; }

.cr-map-link {
display: inline-flex;
align-items: center;
gap: 6px;
color: #3498db;
text-decoration: none;
font-size: 0.85rem;
font-weight: bold;
padding: 6px 12px;
background: #ebf51b;
border-radius: 6px;
border: 1px solid #aed6f1;

}

.cr-map-link:hover { background: #d6eafs; }

/* ===== STATUS UPDATE ===== %/
.cr-status-update {
border-top: 1px solid #ectOfl;
padding-top: 14px;
b

.cr-status-label {
font-size: 0.82rem,;
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font-weight: bold;
color: #7f8¢8d;
margin-bottom: 8px;
display: flex;
align-items: center;

}

.cr-status-btns {
display: grid;
grid-template-columns: 1fr 1ft;
gap: 6px;

}

.cr-status-btn {
padding: 7px 10px;
border: 2px solid transparent;
border-radius: 7px;
cursor: pointer;
font-size: 0.8rem;
font-weight: bold;
font-family: inherit;
transition: all 0.2s;

}

.cr-status-btn:disabled { cursor: default; }

.cr-status-btn-open { background: #fdecea; color: #e74c3c; border-color: #f5c6cb; }
.cr-status-btn-in_progress { background: #fef9e7; color: #£39¢12; border-color: #f9ca74; }
.cr-status-btn-resolved  { background: #d5f5e3; color: #27ae60; border-color: #a9dfbf; }
.cr-status-btn-closed  { background: #f0f3f4; color: #7f8c8d; border-color: #d5d8dc; }

.cr-status-btn.active { opacity: 1; transform: scale(0.97); box-shadow: inset 0 2px 4px
rgba(0,0,0,0.1); }
.cr-status-btn:not(:disabled):hover { opacity: 0.85; }

/¥ =====EMPTY / LOADING =====*/
.cr-loading {
text-align: center; padding: 40px;
color: #7f8c8d; display: flex;
flex-direction: column; align-items: center; gap: 10px;

}
.cr-loading i { font-size: 2rem; }

.cr-empty {

text-align: center; padding: 40px;

color: #27ae60;

background: white; border-radius: 10px;
box-shadow: 0 2px 8px rgba(0,0,0,0.07);

Auwdopatikny Epyocio 439



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

}

.cr-empty i { font-size: 2rem; display: block; margin-bottom: 8px; }

/¥ ===== RESPONSIVE ===== */
(@media (max-width: 900px) {
.cr-content:has(.cr-detail) {
grid-template-columns: 1ft;
¥
.cr-stats { grid-template-columns: repeat(2, 11r); }
.cr-detail { position: static; }

}

/¥ ===== MAP MODAL =====%*/
.cr-modal-overlay {
position: fixed;
inset: 0;
background: rgba(0, 0, 0, 0.65);
z-index: 9999;
display: flex;
align-items: center;
justify-content: center;
padding: 20px;
animation: modalFadeln 0.2s ease;

}

@keyframes modalFadeln {
from { opacity: 0; }
to { opacity: 1; }

}

.cr-modal-box {

background: white;

border-radius: 14px;

width: 100%;

max-width: 800px;

max-height: 90vh;

display: flex;

flex-direction: column,;

box-shadow: 0 20px 60px rgba(0, 0, 0, 0.4);
animation: modalSlideUp 0.25s ease;
overflow: hidden;

}

@keyframes modalSlideUp {
from { transform: translateY (30px); opacity: 0; }
to { transform: translateY(0); opacity: 1; }

}
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.cr-modal-header {
display: flex;
justify-content: space-between;
align-items: center;
padding: 16px 20px;
background: linear-gradient(135deg, #2c¢3e50, #3498db);
flex-shrink: 0;
}

.cr-modal-title {
color: white;
font-size: 1rem;
margin: 0;
display: flex;
align-items: center;

}

.cr-modal-close {

background: rgba(255, 255, 255, 0.2);
border: none;

color: white;

border-radius: 8px;

padding: 6px 10px;

cursor: pointer;

font-size: 0.9rem;

transition: background 0.2s;
font-family: inherit;

}

.cr-modal-close:hover { background: rgba(255, 255, 255, 0.35); }

.cr-modal-map-wrap {
flex: 1;
min-height: 400px;

}

.cr-modal-map {
height: 100%;
width: 100%;
min-height: 400px;

}

.cr-modal-footer {

display: flex;

justify-content: space-between;
align-items: center;

padding: 12px 20px;
background: #f819fa;
border-top: 1px solid #ecfOf1;
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flex-shrink: 0;
}

.cr-modal-coords {
font-size: 0.82rem,;
color: #7f8¢8d;
display: flex;
align-items: center;
font-family: 'Courier New', monospace;

}

.cr-modal-back-btn {
padding: 9px 18px;
background: linear-gradient(135deg, #2c3e50, #3498db);
color: white;
border: none;
border-radius: 8px;
cursor: pointer;
font-size: 0.9rem;
font-weight: bold;
display: flex;
align-items: center;
gap: 6px;
font-family: inherit;
transition: opacity 0.2s;

}
.cr-modal-back-btn:hover { opacity: 0.85; }

/* Map pin icon */
.cr-map-pin-icon {
width: 36px;
height: 36px;
background: linear-gradient(135deg, #8e44ad, #9b59b6);
border-radius: 50% 50% 50% O;
transform: rotate(-45deg);
border: 3px solid white;
box-shadow: 0 3px 10px rgba(142, 68, 173, 0.5);
display: flex;
align-items: center;
justify-content: center;
animation: pinPulse 1.5s infinite;

}

.cr-map-pin-icon i {
transform: rotate(45deg);
color: white;
font-size: 1rem;

}
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(@keytrames pinPulse {
0%, 100% { box-shadow: 0 3px 10px rgba(142, 68, 173, 0.4); }
50% { box-shadow: 0 3px 20px rgba(142, 68, 173, 0.8); }

}

@media (max-width: 600px) {
.cr-modal-box { max-height: 100vh; border-radius: 0; }
.cr-modal-footer { flex-direction: column; gap: 8px; }
.cr-modal-back-btn { width: 100%; justify-content: center; }

}

/* ===== MAP MODAL POPUP (avtikofiotd inline styles) ===== */
.cr-modal-popup {

font-family: inherit;

min-width: 140px;
}

.cr-modal-popup-title { color: #8e44ad; }
.cr-modal-popup-coords { color: #7f8¢c8d; }

/* Pin badge pe apiotepd meplddpio (Léca oTov mivako Aemtopepeldv) */
.cr-pin-badge-ml { margin-left: 8px; }
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Hapapmqpa I': «kKadwkag tov CollectGarbageTruck tov 11X
Smart Waste Management System»

Driver-app/index.html
<IDOCTYPE htmI>
<html lang="el">
<head>
<meta charset="UTF-8">
<meta name="viewport" content="width=device-width, initial-scale=1.0">
<meta name="apple-mobile-web-app-capable" content="yes">
<title>CollectionGarbageTruck</title>
<link rel="stylesheet" href="https://unpkg.com/leaflet@]1.9.4/dist/leaflet.css"/>
<link rel='stylesheet' href="https://cdn-uicons.flaticon.com/2.6.0/uicons-solid-
rounded/css/uicons-solid-rounded.css™
<link rel="stylesheet" href="driver-app.css">
</head>
<body>

<!-- LOGIN SCREEN -->
<div id="login-screen">
<div class="login-card">
<div class="logo" aria-hidden="true">
<i class="fi fi-sr-truck-side"></i>

</div>
<h2>CollectionGarbageTruck</h2>
<p>Epappoyn Odnyod Aroppupatopopov<br>Anuog Marefiliov</p>
<div id="login-alert" role="alert" aria-live="polite"></div>

<div class="field">
<label for="vehicle-select">
<i class="fi fi-sr-truck-side" aria-hidden="true"></i>
Oynpo: &amp; Odnyog
</label>
<select id="vehicle-select" title="EmA&Ete To dynud cag" aria-label="EmAoyn
OYNHOTOG Kot 001 y0)'"™>
<option value="">-- EmAé&te dynpo --</option>
<optgroup label="T'4lt (GAZ) — 5 oynpoata'™
<option value="VEH-001|GAZ|T"4{iMoavoing Zravpakaxkng|18.00">VEH-001 |
HKH-1234 — Movaoing Ztavpoakdknc</option>
<option value="VEH-007|GAZ|T"a{i"évvng TCavdaxnc|18.00">VEH-007 | HKH-
7890 — I'idvvng TCavaxknc</option>
<option value="VEH-008|GAZ|T"a{i|Avtavng Zeaxioavaxnc|15.00">VEH-008 |
HKH-8901 — Avtovng Zeokiovakng</option>
<option value="VEH-P01|GAZ|T"4®aviaonc Kokordkng|12.00">VEH-PO1 |
HKH-P001 — ®avdong Kokoldxkng</option>
<option value="VEH-P04|GAZ|I"4{yAnuntpne Katoopdg/9.00">VEH-P04 | HKH-
P004 — Anuntpng Katoapoc</option>
</optgroup>
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<optgroup label="Appovddpa (AMM) — 5 oynuota’™>
<option value="VEH-002|AMM |Apppovddpao|l'idpyng [Hoamaddakng|18.00">VEH-002
| HKH-2345 — INopyng [Honaddknc</option>
<option value="VEH-009|AMM|A ppovddpa|lTétpoc Xarkiaodkng|18.00">VEH-
009 | HKH-9012 — ITétpog XaAkiadakns</option>
<option value="VEH-010|AMM|Appovddpa|Bayyéinc Maptvakng|15.00">VEH-
010 | HKH-0123 — Bayyéing Mapwvaknc</option>
<option value="VEH-P02|AMM]|A ppovdapalAgvtépng Opopavakng|12.00">VEH-
P02 | HKH-P002 — Agvtépng Opeavikng</option>
<option value="VEH-P03|AMM|A ppovdapa/Nektaplog AheEaxnc|9.00">VEH-P03
| HKH-P003 — Nektdprog AleEdrnc</option>
</optgroup>
<optgroup label="Ayia [Telayia (APE) — 1 oymua">
<option value="VEH-003|APE|Ayia ITehayic/Nikog Mapokdkng|15.00">VEH-003 |
HKH-3456 — Nixog Mapokdakng</option>
</optgroup>
<optgroup label="ToMcog (TYL) — 1 oynua>
<option value="VEH-004|TYL|ToAMcoc/Kadotoag Bacihdkng|15.00">VEH-004 |
HKH-4567 — Kaotoag Baoctlakng</option>
</optgroup>
<optgroup label="Kpovcsdvag (KRO) — 1 dynua'">
<option value="VEH-005KRO|KpovcmvagMiyding Aackarding|18.00">VEH-
005 | HKH-5678 — MuyéAng AackaAdknc</option>
</optgroup>
<optgroup label="Pod14 (ROD) — 1 oymua">
<option value="VEH-006ROD|Podid|ZtéMoc Karoyepdkng|15.00">VEH-006 |
HKH-6789 — Ztéhog Kaioyepdkns</option>
</optgroup>
</select>
</div>

<div class="field">
<label for="threshold-select">
<i class="fi fi-sr-settings" aria-hidden="true"></i>
Opro ITAinpoémrag Kddwv
</label>
<select id="threshold-select" title="EmA&Ete Opro mAnpdrtag” aria-label="Op1o
TANPOTNTOG KAdWV'™>
<option value="60">60% — Kpicot + IIpocoyn</option>
<option value="80">80% — Movo Kpicyror</option>
<option value="40">40% — Zyed6v Olor</option>
</select>
</div>

<div class="field">
<label for="api-url">
<i class="fi fi-sr-network" aria-hidden="true"></i>
AtevBuvon API Server
</label>
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<input
type="text"
id="api-url"
value="http://127.0.0.1:8000"
placeholder="http://IP:8000"
aria-label="A1e00vvon API Server"
title="Ewcdryete t dievbuvon tov API server”

/>

</div>

<button class="btn btn-primary" onclick="doLogin()" aria-label="Xvvdeon oo
ovotnua" title="Xvvoeon">
<i class="fi fi-sr-sign-in-alt" aria-hidden="true"></i>
Eicodog
</button>
</div>
</div>

<!-- MAIN APP -->
<div id="app-screen">
<header class="header">
<hl>
<i class="fi fi-sr-truck-side" aria-hidden="true"></i>
CollectionGarbageTruck
</h1>
<div class="header-right">
<span class="zone-badge" id="header-zone" aria-label="Zwmvn epyaciag">—</span>
<span class="vehicle-badge" id="header-vehicle" aria-label="Avoayvopiotikd
oynpatoc"™>VEH-001</span>
<button class="alert-bell" onclick="showTab('notifications')" id="alert-bell-btn"
aria-label="Ewonomoeig" title="Ep@dvion domomcemv">
<i class="fi fi-sr-bell" aria-hidden="true"></i>
<span class="alert-count hidden" id="alert-count" aria-label="Ap10p6¢
gloromoewv'">0</span>
</button>
<button class="header-logout-btn" onclick="doLogout()" aria-label="E£od0¢"
title="E£od0¢">
<i class="fi fi-sr-sign-out-alt" aria-hidden="true"></i>
</button>
</div>
</header>

<nav class="tabs" aria-label="Kvpia tlonynon">
<button class="tab-btn active" onclick="showTab('bins')" id="tab-bins"
aria-label="Kdaoot" title="Kédoo1" aria-current="page">
<i class="fi fi-sr-trash" aria-hidden="true"></1>
<span>Kdador</span>
</button>
<button class="tab-btn" onclick="showTab('map')" id="tab-map"
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aria-label="Xdaptng" title="Xdapwng">
<i class="fi fi-sr-map" aria-hidden="true"></i>
<span>Xdaptnc</span>
</button>
<button class="tab-btn" onclick="showTab('notifications')" id="tab-notifications"
aria-label="Ewomomoeic" title="Eidomomoeig">
<i class="fi fi-sr-bell" aria-hidden="true"></i>
<span>Edomomoceic</span>
<span class="tab-badge hidden" id="notif-tab-badge" aria-hidden="true">0</span>
</button>
<button class="tab-btn" onclick="showTab('gps')" id="tab-gps"
aria-label="GPS Tracking" title="GPS Tracking">
<i class="fi fi-sr-radar" aria-hidden="true"></i>
<span>GPS</span>
</button>
</nav>

<!-- BINS TAB -->
<div class="tab-content active" id="content-bins" role="tabpanel" aria-label="Kdoot
Covng">
<div id="bins-alert" role="alert" aria-live="polite"></div>

<div class="zone-info" id="zone-info-bar" aria-label="TIAnpopopieg {dvNnc">
<div>
<div class="zone-label">
<i class="fi fi-sr-marker" aria-hidden="true"></i> Zwvn Epyociog
</div>
<div class="zone-name" 1d="zone-display-name">—</div>
<div id="driver-display-name"></div>
</div>
<div class="zone-stats" id="zone-stats-display" aria-label="Xtatictixd {OVNg">—
</div>
</div>

<div id="vehicle-capacity-display" class="card" aria-label="TIAnpdnta
oyfuartog"></div>

<div id="zone-vehicles-display" class="card hidden">
<div class="zone-vehicles-title">
<i class="fi fi-sr-truck-side" aria-hidden="true"></1>
Oynpota Zmvng
</div>
<div id="zone-vehicles-list" aria-label="Aiota oynuatov {ovng"></div>
</div>

<div class="stats-row" aria-label="XtaticTIKd KAOWDOV'">
<div class="stat-card">
<div class="val stat-total" id="stat-total">0</div>
<div class="lbl">X0voro</div>
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</div>

<div class="stat-card">
<div class="val stat-pending" id="stat-pending">0</div>
<div class="1bl">Exkpepeic</div>

</div>

<div class="stat-card">
<div class="val stat-collected" id="stat-collected">0</div>
<div class="1bl">Adcioopévor</div>

</div>

</div>

<button class="btn btn-primary btn-load-bins" onclick="loadBins()"
aria-label="®6ptmwon kddwv {ovng" title="Dddptmon kadwv'">
<i class="fi fi-sr-rotate-right" aria-hidden="true"></i>
doptwon Kadwv Zmovng

</button>

<button class="xyta-btn" onclick="reportXytaTrip()"
aria-label="Avagopd petapopdis oto XYTA" title="Metapopd cto XYTA">
<i class="fi fi-sr-road" aria-hidden="true"></i>
Avopopd Metagopds oto XYTA ITépa IN'aAnveov

</button>

<div id="bins-list" class="bins-list" aria-label="Aiota kddwv" aria-live="polite">
<div class="empty'>
<i class="fi fi-sr-trash" aria-hidden="true"></i>
<p>Ilomote "®dpton Kadwv Zovng" ywa va deite Toug Kadovg cac</p>
</div>
</div>
</div>

<l-- MAP TAB -->

<div class="tab-content" id="content-map" role="tabpanel" aria-label="Xd&ptng Kadwv">
<div id="map" aria-label="Xdaptng pe Béoeig kdowv'"></div>

</div>

<!-- NOTIFICATIONS TAB -->
<div class="tab-content" 1d="content-notifications" role="tabpanel" aria-
label="Ewomomceig">
<div class="notifications-header">
<h3 class="notifications-title">
<i class="fi fi-sr-bell" aria-hidden="true"></i>
Ewdomomoceig Zuotipatog
</h3>
<button class="notifications-refresh" onclick="loadAlerts()"
aria-label="Avavéwon edonomoewv" title="Avavéwon'">
<i class="fi fi-sr-rotate-right" aria-hidden="true"></i>
</button>
</div>
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<div id="notifications-list" aria-live="polite">
<div class="loading">
<i class="fi fi-sr-rotate-right" aria-hidden="true"></i>
<p>doptwon...</p>
</div>
</div>
</div>

<!-- GPS TAB -->
<div class="tab-content" id="content-gps" role="tabpanel" aria-label="GPS Tracking">
<div class="card">
<h3 class="card-title">
<i class="fi fi-sr-radar" aria-hidden="true"></i>
GPS Tracking
</h3>
<div class="gps-status-row">
<span class="gps-dot inactive" id="gps-dot" aria-hidden="true"></span>
<span id="gps-status-text" aria-live="polite">GPS Avevepyo</span>
</div>
<div class="gps-info-row">
<div class="gps-info-label"><i class="fi fi-sr-marker" aria-hidden="true"></i>
Tpéyovoa Béon:</div>
<div id="gps-coords" class="gps-info-value" aria-live="polite">—</div>
</div>
<div class="gps-info-row">
<div class="gps-info-label"><i class="fi fi-sr-rotate-right" aria-hidden="true"></i>
Televtaio arootoAn:</div>
<div id="gps-last-sent" class="gps-info-value" aria-live="polite">—</div>
</div>
<div class="gps-info-row">
<div class="gps-info-label"><i class="fi fi-sr-road" aria-hidden="true"></i>
Amootolég onpepa:</div>
<div id="gps-count" class="gps-count-value" aria-live="polite">0</div>
</div>
<button class="btn btn-success" id="gps-start-btn" onclick="startGPS()"
aria-label="Exkivnon GPS Tracking" title="Exkivnon GPS">
<i class="fi fi-sr-radar" aria-hidden="true"></i>
Exxivnon GPS Tracking
</button>
<button class="btn btn-danger gps-stop-margin hidden" id="gps-stop-btn"
onclick="stopGPS()"
aria-label="Awxonn GPS Tracking" title="Awaxonr GPS">
<i class="fi fi-sr-stop" aria-hidden="true"></i>
Awxonr] GPS Tracking
</button>

<div class="report-divider">

<h4 class="report-actions-title">
<i class="fi fi-sr-triangle-warning" aria-hidden="true"></i>
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Avagopd I[Tpopiquatog
</h4>
<div class="report-buttons-grid">
<button class="btn btn-danger btn-sm" onclick="reportBreakdown()"
aria-label="Avagpopd PA&pnc oyuatoc" title="BAdfn">
<i class="fi fi-sr-tools" aria-hidden="true"></i> BAGfIn
</button>
<button class="btn btn-warning btn-sm" onclick="reportMaintenance()"
aria-label="Avagopd cuvtipnong oxnuartog” title="Xvvtnpnon">
<i class="fi fi-sr-settings" aria-hidden="true"></i> Xvvtpnon
</button>
<button class="btn btn-success btn-sm report-btn-full"
onclick="reportXytaArrived()"
aria-label="EmBePainon deitng oto XYTA" title="Eptaca cto XYTA">
<i class="fi fi-sr-check-circle" aria-hidden="true"></i>Eptaca cto XYTA
</button>
</div>
</div>
</div>

<div class="card">
<h4 class="card-subtitle">
<i class="fi fi-sr-settings" aria-hidden="true"></i>
PvOpuiocelg
</h4>
<div class="field">
<label for="gps-interval">
<i class="fi fi-sr-time-fast" aria-hidden="true"></i>
Anooctol GPS kd0e
</label>
<select id="gps-interval" title="EmAéEte cuyvonTa omostoAng GPS"
aria-label="Zvyvotn 10 aroctoing GPS">
<option value="30000">30 devteporenta</option>
<option value="60000">1 Aent6</option>
<option value="120000">2 Aentd</option>
</select>
</div>
</div>
</div>
</div>

<!-- Notification Popup -->
<div id="notif-popup" class="notification-popup hidden" role="alert" aria-
live="assertive'">

<i class="fi fi-sr-bell" aria-hidden="true"></i>

<span id="notif-popup-text"></span>

<button class="notification-popup-close" onclick="document.getElementByld('notif-
popup').classList.add('hidden")"

aria-label="KA\eioipo ewdomoinong" title="Kieicyo">
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<i class="fi fi-sr-cross" aria-hidden="true"></i>
</button>
</div>

<script src="https://unpkg.com/leaflet@1.9.4/dist/leaflet.js"></script>
<script>
/| ===== STATE =====
var API_URL = "http://127.0.0.1:8000';
var VEHICLE ID=",
var ZONE CODE =";
var ZONE NAME =";
var DRIVER NAME =";
var THRESHOLD = 60;
var bins = [];
var collectedBins = new Set();
var map = null;
var mapMarkers = [];
var gpsinterval = null;
var alertsInterval = null;
var gpsCount = 0;
var maplnitialized = false;
var knownAlertlds = new Set();
var lastAlertCount = 0;
var collectedVolume = 0;
var vehicleCapacityM3 = 12.0;
var xytaAlertSent = false;
var BIN. VOLUME M3 =1.1;

var ZONE COLORS = {
GAZ: '#3498db', AMM: '#27ae60', APE: '#e74c3c/,
TYL: #£39¢12', KRO: '#9b59b6', ROD: '#1abc9c'

55
var XYTA = { lat: 35.39236790444294, lon: 24.921436396669584 };

function doLogin() {
var vehicleRaw = document.getElementByld('vehicle-select').value;
var threshold = document.getElementByld('threshold-select').value;
var apiUrl = document.getElementByld('api-url').value.trim();

if (!vehicleRaw) { showLoginAlert('error', 'EmiéEte dynpal'); return; }
if (lapiUrl) { showLoginAlert('error', 'Eicdyete dievbvuvon API!'); return; }

var parts = vehicleRaw.split('|');

VEHICLE _ID = parts[0];

ZONE _CODE = parts[1];

ZONE NAME = parts[2];

DRIVER NAME = parts[3];

vehicleCapacityM3 = parseFloat(parts[4]) || 12.0;
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THRESHOLD = parselnt(threshold);
API URL = apiUrl;

document.getElementByld('header-vehicle').textContent = VEHICLE 1D;
document.getElementByld('header-zone').textContent = ZONE CODE;
document.getElementByld('header-zone').style.setProperty('--zone-color’,

(ZONE_COLORS[ZONE CODE] || '#3498db") + '80");
document.getElementByld('zone-display-name').textContent = ZONE NAME;
document.getElementByld('driver-display-name').textContent = DRIVER _NAME;
document.getElementByld('zone-info-bar').style.setProperty('--zone-color',

ZONE COLORS[ZONE CODE] || '#2c3e50'";

document.getElementByld('login-screen').style.display = 'none';
document.getElementByld(‘app-screen').style.display = 'block’;

/I Eravaeopd amobnievpévov state av vdpyet (same session)
var savedState = sessionStorage.getltem('driverState '+ VEHICLE ID);
if (savedState) {
try {
var state = JSON.parse(savedState);
var savedTime = new Date(state.savedAt);
var now = new Date();
var hoursElapsed = (now - savedTime) / (1000 * 60 * 60);
/I Xpnon state povo av givar < 8 mpeg maAld (idwa fapota)
if (hoursElapsed < 8) {
collectedBins = new Set(state.collectedBins || []);
collectedVolume = state.collectedVolume || 0;
xytaAlertSent = state.xytaAlertSent || false;
} else {
sessionStorage.removeltem('driverState ' + VEHICLE ID);

}

} catch(e) { console.error('State restore error:', €); }

}

updateCapacityDisplay(collectedBins.size);

loadBins();

loadZoneVehicles();

loadAlerts();

alertsInterval = setInterval(function() { loadAlerts(); loadZoneVehicles(); }, 30000);

}

function doLogout() {
if (gpsInterval) stopGPS();
if (alertsInterval) clearInterval(alertsInterval);
VEHICLE ID ="; ZONE CODE ="; ZONE _NAME ="; DRIVER NAME =";
bins = []; collectedBins.clear(); knownAlertlds.clear();
collectedVolume = 0; xytaAlertSent = false;
document.getElementByld('login-screen').style.display = 'flex';
document.getElementByld('app-screen').style.display = 'none';
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}

function showLoginAlert(type, msg) {
document.getElementByld('login-alert').innerHTML =
'<div class="alert-box alert-' + type + ""><i class="fi fi-sr-' +

(type === "error' ? 'cross-circle' : 'check-circle') + "' aria-hidden="true"></i>' + msg +
'</div>';
}
/| =====TABS =====

function showTab(tab) {
document.querySelectorAll('.tab-content').forEach(function(el) {
el.classList.remove('active"); });
document.querySelectorAll('.tab-btn').forEach(function(el) {
el.classList.remove('active'),
el.removeAttribute('aria-current');
1)
document.getElementByld('content-' + tab).classList.add(‘active');
var activeBtn = document.getElementByld('tab-' + tab);
activeBtn.classList.add(‘active');
activeBtn.setAttribute('aria-current', 'page');
if (tab === "map'") { setTimeout(function() { initMap(); updateMap(); }, 100); }
if (tab === "notifications') { loadAlerts(); }

/| ===== CAPACITY DISPLAY =====
function updateCapacityDisplay(collectedCount) {
var collected vol = collectedCount * BIN. VOLUME M3;
var fill_pct = Math.min(100, (collected vol / vehicleCapacityM3) * 100);
var remaining = Math.max(0, Math.floor((vehicleCapacityM3 - collected vol) /
BIN_VOLUME M3));
var bucket = fill_pct >= 85 ? ‘crit' : fill_pct >= 60 ? 'warn' : 'ok';
var display = document.getElementByld('vehicle-capacity-display');
if (!display) return;
display.className = 'card cap-color-' + bucket;
display.innerHTML =
'<div class="cap-head">' +
'<span class="cap-title">ITAnpotra Oynuartoc (' + vehicleCapacityM3 +
'm*)</span>' +
'<span class="cap-pct">' + fill_pct.toFixed(1) + '%</span>' +
'</div>' +
'<div class="pwd-strength-bar-bg cap-bar-wrap">" +
'<div class="cap-bar"></div>' +
'</div>' +
'<div class="cap-grid">' +
'<div class="cap-cell">' +
'<div class="cap-cell-num blue">' + collectedCount + '</div><div class="cap-cell-
sub">Ké&oor</div>' +
'</div>'+
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'<div class="cap-cell">' +
'<div class="cap-cell-num dyn">' + collected vol.toFixed(1) + 'm3></div>' +
'<div class="cap-cell-sub">/" + vehicleCapacityM3 + 'm>*</div>" +
'</div>' +
'<div class="cap-cell">' +
'<div class="cap-cell-num green">' + remaining + '</div><div class="cap-cell-
sub">Xwpdve</div>" +
'</div>' +
'</div>' +
(fill_ pct>=857?
'<div class="cap-warning">" +
'<i class="fi fi-sr-triangle-warning" aria-hidden="true"></i>" +
'<span>To dynua eivar oxeddv yepdro! Metafeite oto XYTA.</span>' +
'</div>':");
var capBar = display.querySelector('.cap-bar');
if (capBar) capBar.style.setProperty('--cap-width', fill pct +'%'");

if (fill_pct >= 85 && !xytaAlertSent && collectedCount > 0) {
xytaAlertSent = true;
showPopup('To éynua '+ VEHICLE ID +'etvon ' + fill_pct.toFixed(0) + '% yeudro!
Mertofeite oto XYTA.', 'warning');
reportXytaTrip(true);

/| =====ZONE VEHICLES =====
async function loadZoneVehicles() {
try {
var res = await fetch(API_URL + '/api/v1/dispatch/zone-vehicles/' + ZONE CODE);
var json = await res.json();
var vehicles = json.vehicles || [;
var display = document.getElementByld('zone-vehicles-display');
var list = document.getElementByld('zone-vehicles-list');
if (vehicles.length === 0) { display.classList.add('hidden'); return; }
display.classList.remove('hidden');
list.innerHTML = vehicles.map(function(v) {
var isMe = v.vehicle id === VEHICLE ID;

var sCls = v.status === "active' ? 'status-active' : v.status === 'maintenance’' ? 'status-
maintenance' : 'status-inactive';

var slcon = v.status === '"active' ? 'fi-sr-check-circle' : v.status === 'maintenance' ? 'fi-
sr-tools' : 'fi-sr-cross-circle';

var sLabel = v.status === 'active' ? 'Evepy0' : v.status === "'maintenance' ?

Youvpnon' : 'Avevepyd';
return '<div class="zone-vehicle-item ' + (isMe ? 'is-me' : 'other') + "">" +
'<div><div class="zone-vehicle-name">' +
'<i class="fi fi-sr-truck-side" aria-hidden="true"></i>' + v.vehicle id +
(isMe ? '<span class="zone-vehicle-badge-me">EI'Q</span>': ") +
'</div>' +
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'<div class="zone-vehicle-sub">' + v.driver name +'| "'+ v.capacity tons + 't/' +
v.capacity m3 + 'm*</div></div>' +
'<div class="zone-vehicle-status">' +
'<span class="zone-vehicle-status-badge ' + sCls + "">" +
'<i class="fi ' + slcon + "' aria-hidden="true"></i>' + sLabel +
'</span>' +
'<div class="zone-vehicle-fuel"><i class="fi fi-sr-gas-pump" aria-
hidden="true"></i>"'+ v.fuel level + '%</div>' +
'</div></div>";
§)Join(");

} catch(e) { console.error(e); }

/| =====SAVE/RESTORE DRIVER STATE =====
function saveDriverState() {
if ('VEHICLE _ID) return;
var state = {
collectedBins: Array.from(collectedBins),
collectedVolume: collectedVolume,
xytaAlertSent: xytaAlertSent,
savedAt: new Date().toISOString(),
vehicleld:  VEHICLE ID,
zoneCode: ZONE CODE,
}3
sessionStorage.setltem('driverState ' + VEHICLE ID, JSON.stringify(state));

/| =====LOAD BINS =====
async function loadBins() {
document.getElementByld('bins-list').innerHTML =
'<div class="loading"><i class="fi fi-sr-rotate-right" aria-
hidden="true"></1><p>®optwon kadwv {ovne ' + ZONE NAME +'.. </p></div>";
try {
var res = await fetch(API_URL + '/api/vl/zones/' + ZONE CODE + '/bins');
var json = await res.json();
var allBins = json.bins || [];
/I Kador >= threshold (yperdlovtor amokopdn)
var pendingBins = allBins.filter(function(b) {
return b.current _fill level >= THRESHOLD;
3
/I Kadotr mov adetdotnkav onuepa (fill level < 10 = poiig adsidotnkav)
var recentlyEmptied = allBins.filter(function(b) {
return b.current fill level < 10 && collectedBins.has(b.bin_id);
§)s
/I Zovdvoopog: pending + adsiacpévol (ympig SimAdtuma)
var allRelevant = pendingBins.slice();
recentlyEmptied.forEach(function(b) {
if ('allRelevant.find(function(x) { return x.bin_id ===b.bin _id; })) {
allRelevant.push(b);
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}
1)

bins = allRelevant;

var critical = allBins.filter(function(b) { return b.current fill level >= 80; }).length;
var warning = allBins.filter(function(b) { return b.current fill level >= 60 &&
b.current fill level < 80; }).length;
document.getElementByld('zone-stats-display').innerHTML =
allBins.length + ' kddot<br>' +
'<span class="zone-stat-critical">" + critical + ' kpicipor</span>' +
(warning > 0 ? ' | <span class="zone-stat-warning">' + warning + ' tpocoyn</span>':

H).
2

if (pendingBins.length === 0 && recentlyEmptied.length === 0) {
document.getElementByld('bins-list").innerHTML =
'<div class="empty"><i class="fi fi-sr-check-circle" aria-hidden="true"></i>' +
'<p>Agev vrdpyovv kador >="+ THRESHOLD + '% o {dvn ' + ZONE_NAME +
"I</p></div>";
} else {
renderBins();
var msg = '®optadnkav ' + pendingBins.length + ' kador >="'+ THRESHOLD + '%';
if (recentlyEmptied.length > 0) msg +="+ "'+ recentlyEmptied.length +'
adEl0GUEVOL';
showBinsAlert('success', msg);
setTimeout(function() { document.getElementByld('bins-alert').innerHTML ="; },
3000);
}
} catch(e) {
document.getElementByld('bins-list').innerHTML =
'<div class="empty"><i class="f1 fi-sr-cross-circle" aria-
hidden="true"></i><p>Advvapia cOvéeonc!</p></div>';
showBinsAlert('error', 'Advvapio covdeong pe tov server!');
}
}

function renderBins() {
updateStats();
var list = document.getElementByld(‘'bins-list');
list.innerHTML = bins.map(function(bin) {
var collected = collectedBins.has(bin.bin_id);
var level = bin.current fill level;
var cls = collected ? 'collected' : level >= 80 ? 'critical' : 'warning';
return '<div class="bin-item ' + cls + "' id="bin-' + bin.bin_id +"">' +
'<div class="bin-header">" +
'<span class="bin-id"><i class="fi fi-sr-trash" aria-hidden="true"></i>"'+ bin.bin_id
_l’_
(bin.active alerts_count > 0 ? ' <i class="fi fi-sr-triangle-warning bin-alert-icon"
aria-label="Evepyn edomoinon"></i>"': ") +
'</span>' +
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'<span class="bin-pct">" +
(collected ? '<i class="fi fi-sr-check-circle" aria-label="Adeibonre"></i>" : level +
v%l) +
'</span>' +
'</div>' +
'<div class="bin-location"><i class="fi fi-sr-marker" aria-hidden="true"></1>"+
bin.location_name + '</div>" +
'<div class="bin-address">' + (bin.address || ") + '</div>' +
'<div class="fill-bar" role="progressbar" aria-valuenow=""'+ Math.round(level) + "'
aria-valuemin="0" aria-valuemax="100" aria-label="ITAnpotnta kadov ' + bin.bin id +":'
+ level +'%">' +
'<div class="fill-progress" data-w=""'+ level + ""></div>' +
'</div>' +
'<div class="bin-actions">" +
('collected ?
'<button class="btn btn-success btn-sm" onclick="markCollected(\" + bin.bin_id +
"\)"" aria-label="Kartaypaen amokopdng kadov '+ bin.bin_id + " title="Aode1dotnre">" +
'<i class="fi fi-sr-check-circle" aria-hidden="true"></i> AdeidotnKke' +
'</button>' +
'<button class="btn btn-secondary btn-sm" onclick="navigateToBin(' + bin.latitude
+',' + bin.longitude + )" aria-label="Eppdvion otov ydpt" title="Xdptg">" +
'<i class="fi fi-sr-map" aria-hidden="true"></i> Xdapwng' +
'</button>" :
'<span class="bin-collected-tag" aria-label="AdsidotnKe">"' +
'<i class="fi fi-sr-check-circle" aria-hidden="true"></i> Adeibonke' +
'</span>") +
'</div>' +
'</div>';
1) join(";
// TIAGtog pmdpog tanpotntag wg CSS variable (ywpic inline style)
list.querySelectorAll('.fill-progress[data-w]').forEach(function(el) {
el.style.setProperty('--w', el.getAttribute('data-w') + '%");

s
}

function updateStats() {
var pending = bins.filter(function(b) { return !collectedBins.has(b.bin_id); }).length;
document.getElementByld('stat-total").textContent = bins.length,;
document.getElementByld('stat-pending').textContent = pending;
document.getElementByld('stat-collected').textContent = collectedBins.size;

}

function showBinsAlert(type, msg) {
document.getElementByld('bins-alert').innerHTML =
'<div class="alert-box alert-' + type +"">' +
'<i class="fi fi-sr-' + (type==="success'?'check-circle":'cross-circle') + "' aria-
hidden="true"></i>' + msg +
'</div>';

}
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async function markCollected(binld) {
try {

var res = await fetch(API_URL + /api/v1/bins/' + binld + '/collect’, {

method: 'POST', headers: { 'Content-Type': 'application/json' }

3

var json = await res.json();

if (res.ok) {

collectedBins.add(binld);

collectedVolume += BIN. VOLUME M3;

saveDriverState();

updateCapacityDisplay(collectedBins.size);

renderBins(); updateMap();

showBinsAlert('success', 'O kado¢ ' + binld + ' kataypdenke oto cvoTnua!');
setTimeout(function() { document.getElementByld('bins-alert').innerHTML ="; },

3000);

sendDriverAction('bin_collected', { bin_id: binld, collected bins_count:

collectedBins.size, fill level pct: (collectedBins.size * BIN_VOiUME_M3 /
vehicleCapacityM3) * 100 });

} else {
showBinsAlert('error', 'Zpdipa: ' + (json.detail || '"Ayvwoto'));

} catch(e) {
collectedBins.add(binld);
collectedVolume += BIN. VOLUME M3;
updateCapacityDisplay(collectedBins.size);
renderBins(); updateMap();
showBinsAlert('error', 'Offline — evnuepmbnke povo tomkd.");

async function reportXytaTrip(auto) {

if (!VEHICLE _ID) return;
var fill_pct = Math.min(100, (collectedBins.size * BIN. VOLUME M3/

vehicleCapacityM3) * 100);
try {

var res = await fetch(API_URL + '/api/v1/dispatch/xyta-trip', {
method: 'POST', headers: { 'Content-Type': 'application/json' },
body: JSON.stringify({ vehicle id: VEHICLE ID, reason: 'full’,

collected bins count: collectedBins.size, fill level pct: fill pct })

1)

var json = await res.json();
if (res.ok) {
showPopup((auto ? 'Avtépatn: ': ") + 'XYTA kataypdonke! ' +

json.xyta.distance_km + ' km (~' + json.xyta.estimated minutes + ' Aentd)', 'success');

sendDriverAction('vehicle full', { fill level pct: fill pct });
setTimeout(function() {

collectedBins.clear(); collectedVolume = 0;

xytaAlertSent = false;
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saveDriverState();
updateCapacityDisplay(0); renderBins();
},2000);
¥
} catch(e) { showPopup('Advvapuio cvvdeonc.', 'error'); }
¥

function navigateToBin(lat, lon) {
showTab('map');
setTimeout(function() { initMap(); map.setView([lat, lon], 17); }, 150);

// ===== DRIVER ACTIONS =====
async function sendDriverAction(actionType, extraData) {
try {

await fetch(API_URL + '/api/v1/dispatch/driver-action', {
method: 'POST', headers: { 'Content-Type': 'application/json’ },
body: JSON.stringify(Object.assign({ vehicle id: VEHICLE ID, action_type:
actionType, driver name: DRIVER_NAME, zone code: ZONE CODE,
collected bins count: collectedBins.size, fill level pct: (collectedBins.size *
BIN VOLUME M3 / vehicleCapacityM3) * 100 }, extraData || {}))
1)

} catch(e) { console.error(e); }

}

async function reportBreakdown() {
var notes = prompt('[leprypdyrte ™ PAEPN:") || ";
await sendDriverAction('breakdown’, { notes: notes });
showPopup(' Avagopd BrAPNG otdAOnKke!", 'warning');
loadAlerts();

}

async function reportMaintenance() {
var notes = prompt("Xnueivoeig cuvtpnong:') || "
await sendDriverAction('maintenance', { notes: notes });
showPopup('Avagopd cuvtipnong otdAdnke!', 'warning');
loadAlerts();

}

async function reportXytaArrived() {
await sendDriverAction('xyta arrived, {});
showPopup('EmBefarmdnke n dpién oto XYTA!', 'success');
collectedBins.clear(); collectedVolume = 0;
xytaAlertSent = false;
saveDriverState();
updateCapacityDisplay(0); renderBins();

// MAP
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function initMap() {
if (maplnitialized) return;
map = L.map(‘'map').setView([35.35, 25.06], 12);
L.tileLayer('https://{s}.tile.openstreetmap.org/{z}/{x}/{y}.png', { attribution: '©
OpenStreetMap' }).addTo(map);
maplnitialized = true;
L.marker([XYTA.lat, XYTA.lon], {
icon: L.divIcon({
html: '<div class="driver-xyta-marker"><i class="fi fi-sr-road" aria-
hidden="true"></i> XYTA Ilépa I'aAnveov</div>',
className: ", iconSize: [160, 28], iconAnchor: [80, 14]
1)
1).bindPopup('<strong>XYTA IIépa I'oinvov</strong><br>Xdpog YyEl0VOUIKNG
Tagng').addTo(map);
}

function updateMap() {
if (Imap) return;
mapMarkers.forEach(function(m) { m.remove(); });
mapMarkers = [];
bins.forEach(function(bin) {
if (!bin.latitude || !bin.longitude) return;
var collected = collectedBins.has(bin.bin_id);
var cls = collected ? 'collected' : bin.current fill level >= 80 ? 'critical' : 'warning';
var pcls = collected ? 'ok' : bin.current_fill level >= 80 ? 'crit' : 'warn';
var markerlcon = collected ? 'fi-sr-check-circle' : 'fi-sr-trash';
var icon = L.divIcon({
html: '<div class="driver-bin-marker ' + cls + "' role="img" aria-label="" + bin.bin_id
+ '""><i class="fi ' + markerlcon + "' aria-hidden="true"></i></div>',
className: ", iconSize: [30, 30], iconAnchor: [15, 15]

]

$);
var marker = L.marker([bin.latitude, bin.longitude], { icon }).addTo(map);
marker.bindPopup(

'<strong>' + bin.bin_id + '</strong><br>' + bin.location name + '<br>' +

'<strong class="driver-popup-pct ' + pcls + "">IIAnpoétnra: ' + bin.current_fill level +
"% </strong><br>' +

(collected ? '<em><i class="fi fi-sr-check-circle" aria-hidden="true"></i>
Adeldotnke</em>' :

'<button onclick="markCollected(\" + bin.bin_id +"\")" class="driver-popup-btn"

aria-label="Amnoxopon kdoov"><i class="fi fi-sr-check-circle" aria-hidden="true"></i>
Adeldotnke</button>")

)i

mapMarkers.push(marker);

1

/| ===== ALERTS =====
async function loadAlerts() {
try {
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/I DOptwon ewomomcewv Yo o oynuo KAI ™ {ovn
var params = new URLSearchParams({ vehicle id: VEHICLE ID });
if (ZONE_CODE) params.append('zone _code', ZONE CODE);
var res = await fetch(API _URL + '/api/v1/dispatch/alerts?' + params.toString());
var json = await res.json();
var myAlerts = json.alerts || [];
var activeCount = myAlerts.filter(function(a) { return a.status === "active'; }).length;
if (activeCount > 0) {
document.getElementByld(‘alert-count').textContent = activeCount;
document.getElementByld('alert-count').classList.remove('hidden");
document.getElementByld('notif-tab-badge').textContent = activeCount;
document.getElementByld('notif-tab-badge').classList.remove('hidden");
} else {
document.getElementByld(‘alert-count').classList.add('hidden');
document.getElementByld('notif-tab-badge').classList.add('hidden');
}
myAlerts.forEach(function(alert) {
if (lknownAlertlds.has(alert.id) && alert.status === "active') {
knownAlertlds.add(alert.id);
if (lastAlertCount > 0) {
showPopup(alert.message.substring(0, 120), alert.alert type === "breakdown' ?
‘error’ : 'info');

}
}
$);
lastAlertCount = myAlerts.length;
renderAlerts(myAlerts);

} catch(e) {
document.getElementByld('notifications-list').innerHTML =
'<div class="empty"><i class="f1 fi-sr-cross-circle" aria-
hidden="true"></i><p>Advvapio cuvoeonc</p></div>';
}
h

function renderAlerts(alerts) {
var list = document.getElementByld('notifications-list');
if (alerts.length === 0) {
list.innerHTML = '<div class="empty"><i class="fi fi-sr-check-circle" aria-
hidden="true"></i><p>Agv vrdpyovv ewdomomcelc</p></div>";
return;
}
var labels = { bin_collected:'Arokouon', vehicle full:Tepdro’, breakdown:'BA&pn',
maintenance:'Xvvtinpnon', xyta_arrived:' XYTA', xyta_trip:'TIpoc XYTA',
zone_change:'Zovn' };
list.innerHTML = alerts.map(function(a) {
var isForMe = a.vehicle id === VEHICLE ID;
var isNearby = a.nearest_vehicle id === VEHICLE ID;
var isDriver = a.initiated by === 'driver’;
var variant = isForMe ? 'for-me' : isNearby ? 'nearby' : 'other’;
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var label = labels[a.alert_type] || a.alert type;
return '<div class="alert-item ' + variant + "' role="article" aria-label="Edonoinon: ' +
label +"">"'+
'<div class="alert-row-top">' +
'<div class="alert-tags">" +
'<span class="alert-type-label">' + label + '</span>' +
(isForMe ? '<span class="alert-tag alert-tag-me">TO OXHMA ZAX</span>':") +
(isNearby ? '<span class="alert-tag alert-tag-called">KAHOHKATE</span>': ") +
'<span class="alert-tag ' + (isDriver ? 'alert-tag-driver' : 'alert-tag-system') + "">' +
(isDriver ? 'Oonyog' : "Zvotnua') +

'</span>' +
'</div>' +
'<span class="alert-status-badge ' + (a.status === "active' ? 'active' : 'ok’) +"">"' +
(a.status === "active' ? 'Evepyn' : 'OK") +
'</span>' +
'</div>' +
'<p class="alert-message">' + a.message + '</p>' +
(isNearby && a.status === "active' ?

'<div class="alert-called-box">" +
'<p class="alert-called-text">KaAeiote va kaAvyete ) {dvn '+
a.suggested zone code +'!'</p>'+
'</div>': ") +
'<div class="alert-row-bottom">' +
'<span class="alert-time">' + new Date(a.created at).toLocaleString('el-GR') +
'</span>' +
(a.status === "active' ?
'<button onclick="acknowledgeAlert(' + a.id +")" class="alert-ack-btn" aria-
label="EmBePainon ewdonoinong" title="EmPePaioon">"' +
'<i class="fi fi-sr-check-circle" aria-hidden="true"></i> EmBepainon</button>':
H) _|’_
'</div>' +
'</div>';
DioinC

async function acknowledgeAlert(alertld) {
try {
await fetch(API_URL + /api/v1/dispatch/alerts/' + alertld + '/acknowledge', { method:
'PUT' });
loadAlerts();
} catch(e) { console.error(e); }

function showPopup(msg, type) {
type = type || 'error’;
var popup = document.getElementByld('notif-popup');
popup.className = 'notification-popup ' + (type === "error' ? " : type);
document.getElementByld('notif-popup-text').textContent = msg;
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popup.classList.remove(‘hidden');
setTimeout(function() { popup.classList.add(‘hidden'); }, 6000);
}

/! GPS

function startGPS() {
if (Inavigator.geolocation) { alert('GPS dev vrootnpileton!'); return; }
var intervalMs = parselnt(document.getElementByld('gps-interval').value);
document.getElementByld('gps-dot').className = 'gps-dot active';
document.getElementByld('gps-status-text').textContent = 'GPS Evepyo';
document.getElementByld('gps-start-btn').classList.add('hidden');
document.getElementByld('gps-stop-btn').classList.remove('hidden');
sendGPS();
gpsinterval = setnterval(sendGPS, intervalMs);

}

function stopGPS() {
if (gpsInterval) { clearInterval(gpsInterval); gpsInterval = null; }
document.getElementByld('gps-dot').className = 'gps-dot inactive';
document.getElementByld('gps-status-text').textContent = 'GPS Avevepyo';
document.getElementByld('gps-start-btn').classList.remove(‘hidden');
document.getElementByld('gps-stop-btn').classList.add(‘'hidden");

}

function sendGPS() {
navigator.geolocation.getCurrentPosition(
async function(position) {
var lat = position.coords.latitude;
var lon = position.coords.longitude;
var acc = position.coords.accuracy;
document.getElementByld('gps-coords').textContent = lat.toFixed(6) +"', "' +
lon.toFixed(6) + ' (£' + Math.round(acc) + 'm)’;
document.getElementBylId('gps-last-sent’).textContent = new
Date().toLocaleTimeString('el-GR");
gpsCount++;
document.getElementByld('gps-count').textContent = gpsCount;
try {
await fetch(API_URL + /api/v1/vehicles/' + VEHICLE ID, {
method: 'PUT', headers: { 'Content-Type': 'application/json' },
body: JSON.stringify({ latitude: lat, longitude: lon })
$);
} catch(e) { console.error(e); }
s
function(error) { document.getElementByld('gps-status-text').textContent = "Zpdipo
GPS: ' + error.message; },
{ enableHighAccuracy: true, timeout: 10000, maximumAge: 0 }
);
b

</script>

Auwdopatikny Epyocio 463



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

</body>
</html>

Driver-app/driver-app.css
/* ===== CollectionGarbageTruck PWA - driver-app.css ===== */

* { box-sizing: border-box; margin: 0; padding: 0; font-family: 'Consolas', monospace; }
body { background: #f5f6fa; min-height: 100vh; }

/* Header */
.header {

background: linear-gradient(135deg, #2c¢3e50, #3498db);

color: white; padding: 12px 15px;

display: flex; align-items: center; justify-content: space-between;

position: sticky; top: 0; z-index: 1000;

box-shadow: 0 2px 8px rgba(0,0,0,0.3);
}
.header hl { font-size: 1rem; display: flex; align-items: center; gap: 6px; }
.header-right { display: flex; align-items: center; gap: 8px; }
.vehicle-badge { background: rgba(255,255,255,0.2); padding: 4px 10px; border-radius:
12px; font-size: 0.8rem; }
.zone-badge { padding: 3px 8px; border-radius: 10px; font-size: 0.75rem; font-weight:
bold; }
.alert-bell { position: relative; cursor: pointer; background: none; border: none; color:
white; font-size: 1.1rem; padding: 4px; }
.alert-count { position: absolute; top: -4px; right: -4px; background: #e74c3c; color: white;
border-radius: 50%; width: 16px; height: 16px; font-size: 0.65rem; display: flex; align-
items: center; justify-content: center; font-weight: bold; }
.header-logout-btn { background: none; border: none; color: white; cursor: pointer; font-
size: lrem; }

/* Login Screen */

#login-screen { display: flex; align-items: center; justify-content: center; min-height:
100vh; background: linear-gradient(135deg, #2c¢3e50, #3498db); }

Jlogin-card { background: white; border-radius: 16px; padding: 30px; width: 90%; max-
width: 380px; box-shadow: 0 20px 60px rgba(0,0,0,0.3); }

Jlogin-card .logo { text-align: center; margin-bottom: 15px; }

Jlogin-card .logo 1 { font-size: 2.5rem; color: #3498db; }

Jlogin-card h2 { text-align: center; color: #2c3e50; margin-bottom: 4px; font-size: 1.2rem;

}

Jlogin-card p { text-align: center; color: #7f8c8d; font-size: 0.8rem; margin-bottom: 20px;

}

/* Form fields */

field { margin-bottom: 14px; }

field label { display: flex; align-items: center; gap: 6px; margin-bottom: 5px; font-weight:
bold; font-size: 0.85rem; color: #2¢3e50; }

field input, .field select { width: 100%; padding: 10px; border: 2px solid #ecfOf1; border-
radius: 8px; font-size: 0.9rem; outline: none; font-family: 'Consolas', monospace; }
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field input:focus, .field select:focus { border-color: #3498db; }

/* Buttons */

btn { width: 100%; padding: 12px; border: none; border-radius: 8px; font-size: 0.95rem;
font-weight: bold; cursor: pointer; display: flex; align-items: center; justify-content:
center; gap: 8px; font-family: 'Consolas', monospace; }

btn-primary { background: #3498db; color: white; }

.btn-success { background: #27ae60; color: white; }

btn-danger { background: #e74c3c; color: white; }

.btn-warning { background: #f39c12; color: white; }

.btn-secondary { background: #ecfOfl; color: #2c3e50; }

btn-sm { padding: 7px 12px; font-size: 0.8rem; width: auto; border-radius: 6px; }

/* App screen */
#app-screen { display: none; }

/* Tabs */

.tabs { display: flex; background: white; border-bottom: 2px solid #ecfOf1; position:
sticky; top: 54px; z-index: 999; }

.tab-btn { flex: 1; padding: 10px 6px; border: none; background: none; cursor: pointer;
font-size: 0.75rem; color: #7f8c8d; display: flex; flex-direction: column; align-items:
center; gap: 3px; border-bottom: 3px solid transparent; transition: all 0.2s; font-family:
'Consolas', monospace; position: relative; }

.tab-btn.active { color: #3498db; border-bottom-color: #3498db; }

.tab-btn 1 { font-size: 1.1rem; }

.tab-badge { position: absolute; top: 6px; right: 20%; background: #e74c3c; color: white;
border-radius: 50%; width: 14px; height: 14px; font-size: 0.6rem; display: flex; align-
items: center; justify-content: center; }

/* Tab content */
.tab-content { display: none; padding: 12px; }
.tab-content.active { display: block; }

/* Cards */
.card { background: white; border-radius: 10px; padding: 14px; box-shadow: 0 2px 8px
rgba(0,0,0,0.08); margin-bottom: 12px; }

/* Stats row */

.stats-row { display: grid; grid-template-columns: repeat(3, 1fr); gap: 8px; margin-bottom:
12px; }

.stat-card { background: white; border-radius: 10px; padding: 10px; text-align: center;
box-shadow: 0 2px 8px rgba(0,0,0,0.08); }

.stat-card .val { font-size: 1.5rem; font-weight: bold; }

.stat-card .1bl { font-size: 0.65rem; color: #7f8c8d; margin-top: 2px; }

/* Zone info bar */

.zone-info { background: linear-gradient(135deg, #2c3e50, #3498db); color: white;
border-radius: 10px; padding: 12px; margin-bottom: 12px; display: flex; justify-content:
space-between; align-items: center; }
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.zone-info .zone-label { font-size: 0.8rem; opacity: 0.8; }
.zone-info .zone-name { font-size: 1.1rem; font-weight: bold; }
.zone-info .zone-stats { text-align: right; font-size: 0.8rem; }

/* Capacity display */
#vehicle-capacity-display { margin-bottom: 12px; padding: 12px; }

/* Bin items */

Jbin-item { background: white; border-radius: 10px; padding: 12px; margin-bottom: 10px;
box-shadow: 0 2px 8px rgba(0,0,0,0.08); border-left: 4px solid #ecfOfl; }
.bin-item.critical { border-left-color: #e74c3c; }

Jbin-item.warning { border-left-color: #39¢12; }

bin-item.collected { border-left-color: #27ae60; opacity: 0.7; }

.bin-header { display: flex; justify-content: space-between; align-items: center; margin-
bottom: 6px; }

Jbin-id { font-weight: bold; color: #3498db; font-size: 0.8rem; }

bin-pct { font-weight: bold; font-size: 1rem; }

fill-bar { background: #ecfOfl; border-radius: 10px; height: 7px; margin: 5px 0; overflow:
hidden; }

fill-progress { height: 100%; border-radius: 10px; transition: width 0.3s; }

.bin-location { font-size: 0.82rem; color: #2c3e50; font-weight: bold; margin-bottom: 2px;
display: flex; align-items: center; gap: 4px; }

.bin-address { font-size: 0.72rem; color: #7f8c8d; margin-bottom: 7px; }

.bin-actions { display: flex; gap: 7px; }

/* Map */
#map { height: calc(100vh - 160px); width: 100%; }

/* GPS dot */

.gps-dot { width: 10px; height: 10px; border-radius: 50%; margin-right: 6px; display:
inline-block; }

.gps-dot.active { background: #27ae60; animation: pulse 1.5s infinite; }
.gps-dot.inactive { background: #e74c3c; }

@keyframes pulse { 0%, 100% { opacity: 1; } 50% { opacity: 0.4; } }

/* Alert items */

.alert-item { border-radius: 8px; padding: 12px; margin-bottom: 10px; border-left: 4px
solid #e74c3c; background: white; box-shadow: 0 2px 8px rgba(0,0,0,0.08); }
.alert-item.acknowledged { border-left-color: #27ae60; opacity: 0.7; }

/* Notification popup */

.notification-popup { position: fixed; top: 70px; left: 50%; transform: translateX(-50%);
background: #e74c3c; color: white; padding: 12px 20px; border-radius: 10px; z-index:
9999; box-shadow: 0 4px 20px rgba(0,0,0,0.3); max-width: 90%; font-size: 0.85rem,;
display: flex; align-items: center; gap: 10px; animation: slideDown 0.3s ease; }
notification-popup.info  { background: #3498db; }

.notification-popup.success { background: #27ae60; }

.notification-popup.warning { background: #f39¢12; }
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.notification-popup-close { background: none; border: none; color: white; cursor: pointer;
margin-left: auto; }

@keytrames slideDown { from { top: 50px; opacity: 0; } to { top: 70px; opacity: 1; } }

/* Alert boxes */

.alert-box { padding: 10px 14px; border-radius: 8px; margin-bottom: 10px; font-size:
0.85rem; display: flex; align-items: center; gap: 8px; }

.alert-success { background: #d5f5e3; color: #27ae60; }

.alert-error { background: #fdecea; color: #e74c3c; }

.alert-info  { background: #ebf5fb; color: #2980b9; }

.alert-warning { background: #fef9¢7; color: #f39¢12; }

/* Loading / Empty */

Jloading { text-align: center; padding: 30px; color: #7f8c8d; }

Jloading i { font-size: 1.8rem; display: block; margin-bottom: 8px; color: #3498db; }
.empty { text-align: center; padding: 30px 15px; color: #7f8¢c8d; }

.empty i { font-size: 2rem; display: block; margin-bottom: 8px; }

/* XYTA button */

xyta-btn { background: linear-gradient(135deg, #8e44ad, #9b59b6); color: white; border:
none; border-radius: 8px; padding: 10px 15px; width: 100%; font-weight: bold; cursor:
pointer; display: flex; align-items: center; justify-content: center; gap: 8px; margin-top:
10px; font-family: 'Consolas', monospace; font-size: 0.9rem; }

/* Notifications header */

.notifications-header { display: flex; justify-content: space-between; align-items: center;
margin-bottom: 12px; }

.notifications-title { margin: 0; color: #2¢3e50; display: flex; align-items: center; gap: 6px;
}

.notifications-refresh { background: none; border: none; cursor: pointer; color: #3498db;
font-size: 1rem; }

/* GPS section */

.gps-status-row { display: flex; align-items: center; gap: 8px; margin-bottom: 12px; }
.gps-info-row { margin-bottom: 12px; }

.gps-info-label { font-size: 0.8rem; color: #7f8c8d; margin-bottom: 3px; display: flex;
align-items: center; gap: 4px; }

.gps-info-value { font-weight: bold; color: #2¢3e50; font-size: 0.9rem; }
.gps-count-value { font-weight: bold; color: #3498db; }

/* Report buttons grid */

.report-actions-title { margin: 0 0 10px; color: #2c3e50; font-size: 0.9rem; display: flex;
align-items: center; gap: 6px; }

.report-buttons-grid { display: grid; grid-template-columns: 1fr 1fr; gap: 8px; }
report-btn-full { grid-column: 1/-1; }

report-divider { margin-top: 15px; border-top: 1px solid #ecfOf1; padding-top: 15px; }

/* Zone vehicles */
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.zone-vehicles-title { font-weight: bold; font-size: 0.85rem; color: #2¢3e50; margin-
bottom: 8px; display: flex; align-items: center; gap: 6px; }

.zone-vehicle-item { display: flex; justify-content: space-between; align-items: center;
padding: 7px 8px; border-radius: 7px; margin-bottom: 5px; }

.zone-vehicle-item.is-me { background: #ebf5fb; border: 1px solid #3498db; }
.zone-vehicle-item.other { background: #f8f9fa; border: 1px solid #ectOfl; }
.zone-vehicle-name { font-weight: bold; font-size: 0.8rem; color: #2¢3e50; display: flex;
align-items: center; gap: 4px; }

.zone-vehicle-badge-me { background: #3498db; color: white; padding: 1px 5px; border-
radius: 6px; font-size: 0.65rem; }

.zone-vehicle-sub { font-size: 0.72rem; color: #7f8c8d; }

.zone-vehicle-status { text-align: right; }

.zone-vehicle-status-badge { display: inline-flex; align-items: center; gap: 3px; padding:
2px Tpx; border-radius: 8px; font-size: 0.72rem; font-weight: bold; }

.zone-vehicle-fuel { font-size: 0.7rem; color: #7f8c8d; margin-top: 2px; }

/* Status colors */

.status-active  { background: rgba(39,174,96,0.15); color: #27ae60; }
.Status-maintenance{ background: rgba(243,156,18,0.15); color: #f39¢c12; }
.Status-inactive { background: rgba(231,76,60,0.15); color: #e74c3c; }

/* PWD strength */
.pwd-strength-bar-bg { background: #ecfOf1; border-radius: 10px; height: 5px; }
.pwd-strength-bar { height: 100%; border-radius: 10px; transition: width 0.3s; }

/* Utility: hidden (avti ywa display:none inline) */
.hidden { display: none !important; }

/* Stat card colors */

.stat-total  { color: #3498db; }
.stat-pending { color: #e74c3c; }
.stat-collected{ color: #27ae60; }

/* Bins list */
bins-list { margin-top: 12px; }

/* Load bins button */
.btn-load-bins { margin-bottom: 10px; }

/* GPS stop button (1o kpOyo yiveton pe v .hidden: €d® pdvo to margin) */
.gps-stop-margin { margin-top: 8px; }

/* Card titles */

.card-title {
margin-bottom: 14px;
color: #2¢3e50;
display: flex;
align-items: center;
gap: 8px;
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}

.card-subtitle {
margin-bottom: 10px;
color: #2¢3e50;
display: flex;
align-items: center;
gap: 6px;

}

/*

KAAZEIZ TIOY ANTIKAGIZTOYN INLINE STYLES AIIO TA JS TEMPLATE
STRINGS

Ta cvveyn TAd uroapav (--cap-width / --w) opilovtar amd JS péow setProperty.

*/

/* -—-- ITAnpoT T oynpotog (updateCapacityDisplay) ---- */
.cap-color-ok { --cap-color: #27ae60; }

.cap-color-warn { --cap-color: #{39¢12; }

.cap-color-crit { --cap-color: #e74c3c; }

.cap-head {
display: flex;
justify-content: space-between;
align-items: center;
margin-bottom: 4px;
}
.cap-title { font-size: 0.8rem; font-weight: bold; color: #2¢3e50; }
.cap-pct { font-weight: bold; font-size: 1rem; color: var(--cap-color, #27ae60); }

.cap-bar-wrap { margin-bottom: 8px; }
.cap-bar {

height: 100%;

border-radius: 10px;

transition: width 0.3s;

width: var(--cap-width, 0%);
background: var(--cap-color, #27ae60);
}

.cap-grid {

display: grid,
grid-template-columns: 1fr 1fr 1ft;
gap: 6px;

font-size: 0.72rem;

text-align: center;

h
.cap-cell { background: #f8f9fa; border-radius: 6px; padding: Spx; }
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.cap-cell-num { font-weight: bold; }
.cap-cell-num.blue { color: #3498db; }
.cap-cell-num.green { color: #27ae60; }
.cap-cell-num.dyn { color: var(--cap-color, #27ae60); }
.cap-cell-sub { color: #7f8c8d; }

.cap-warning {
background: #fdecea;
border-radius: 6px;
padding: 8px;
margin-top: 8px;
display: flex;
align-items: center;
gap: 6px;
}
.cap-warning i { color: #e74c3c; }
.cap-warning span { font-size: 0.8rem; color: #e74c3c; font-weight: bold; }

/* ---- Zromiotikd {dvng (péca 6t oKovpa umdpa) ---- */
.zone-stat-critical { color: #ffccece; }
.zone-stat-warning { color: #ffe8al; }

/* ---- Alota kddwv (renderBins): ypopa avd Katdotoon péco parent class ---- */
fill-progress { width: var(--w, 0%); }

bin-item.critical .fill-progress { background: #e74c3c; }

bin-item.warning .fill-progress { background: #f39¢12; }

.bin-item.collected .fill-progress { background: #27ae60; }

.bin-item.critical .bin-pct { color: #e74c3c; }
Jbin-item.warning .bin-pct { color: #{39c12; }
.bin-item.collected .bin-pct { color: #27ae60; }

.bin-alert-icon { color: #e74c3c; }

.bin-collected-tag {
color: #27ae60;
font-size: 0.8rem;
display: flex;
align-items: center;
gap: 4px;

h

/* ---- Markers xaptn (Leaflet divlcon) ---- */
.driver-bin-marker {

width: 30px;

height: 30px;

border-radius: 50%;

border: 2px solid white;

box-shadow: 0 2px 6px rgba(0, 0, 0, 0.3);
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display: flex;

align-items: center;

justify-content: center;

font-size: 13px;

color: white;
h
.driver-bin-marker.collected { background: #27ae60; }
.driver-bin-marker.critical { background: #e74c3c; }
.driver-bin-marker.warning { background: #f39¢c12; }

.driver-xyta-marker {
background: #8e44ad;
color: white;
padding: Spx 8px;
border-radius: 6px;
font-size: 0.7rem;
font-weight: bold;
white-space: nowrap;
display: flex;
align-items: center;
gap: 4px;

}

/* ---- Popup yaptn ---- */
.driver-popup-pct { font-weight: bold; }
.driver-popup-pct.ok { color: #27ae60; }
.driver-popup-pct.warn { color: #39¢12; }
.driver-popup-pct.crit { color: #e74c3c; }

.driver-popup-btn {

margin-top: 6px;

padding: Spx 10px;

background: #27ae60;

color: white;

border: none;

border-radius: 6px;

cursor: pointer;

width: 100%;

font-family: 'Consolas', monospace;

}

/* ---- E1domomoelg (renderAlerts) ---- */

.alert-item.for-me { border-left-color: #e74c3c; background: #fdecea; }
.alert-item.nearby { border-left-color: #27ae60; background: #d5f5e3; }
.alert-item.other { border-left-color: #3498db; background: #ebf5fb; }

.alert-row-top {

display: flex;
justify-content: space-between;

Auwdopatikny Epyocio 471



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

align-items: flex-start;

margin-bottom: 6px;
¥
.alert-tags { display: flex; gap: 5px; flex-wrap: wrap; align-items: center; }
.alert-type-label { font-size: 0.75rem; font-weight: bold; }

.alert-tag { padding: 1px 6px; border-radius: 8px; font-size: 0.65rem; }
.alert-tag-me  { background: #e74c3c; color: white; }
.alert-tag-called { background: #27ae60; color: white; }
.alert-tag-driver { background: #ebf5fb; color: #2980b9; }
.alert-tag-system { background: #fef9e7; color: #{39c12; }

.alert-status-badge {
font-size: 0.7rem;
padding: 2px 6px;
border-radius: 8px;
color: white;
}
.alert-status-badge.active { background: #e74c3c; }
.alert-status-badge.ok  { background: #27ae60; }

.alert-message { margin: 0 0 6px; font-size: 0.82rem; color: #2¢3e50; }

.alert-called-box {
background: #d5f5e3;
border-radius: 6px;
padding: 7px;
margin-top: 6px;

}

.alert-called-text { margin: 0; font-size: 0.8rem; color: #27ae60; font-weight: bold; }

.alert-row-bottom {

display: flex;

justify-content: space-between;
align-items: center;

margin-top: 6px;
}
.alert-time { font-size: 0.7rem; color: #7f8c8d; }
.alert-ack-btn {

padding: 4px 10px;

background: #27ae60;

color: white;

border: none;

border-radius: 6px;

cursor: pointer;

font-size: 0.75rem;

font-family: 'Consolas', monospace;
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/* -—-- Avvapko ypopa {ovng (header badge + info bar) ---- */
.zone-badge { background: var(--zone-color, rgba(255,255,255,0.2)); }
.zone-info { background: linear-gradient(135deg, var(--zone-color, #2c3e50), #2¢3e50); }
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Hoapaptnua A: «Koowag s ITving lloArt@v tov 11X Smart
Waste Management System»

Citizen-portal/citizen-portal.html
<IDOCTYPE html>
<html lang="el">
<head>
<meta charset="UTF-8">

—_n

<meta name="viewport" content="width=device-width, initial-scale=1.0">
<title>TToAn [Toltddv — Anpog Marefiliov</title>
<link rel="stylesheet" href="https://unpkg.com/leaflet@1.9.4/dist/leaflet.css"/>

<link rel='stylesheet' href="https://cdn-uicons.flaticon.com/2.6.0/uicons-solid-

rounded/css/uicons-solid-rounded.css"™
<link rel="stylesheet" href="citizen-portal.css">
</head>

<body>

<header class="cp-header">
<div class="cp-header-inner">
<div class="cp-logo">

<i class="fi fi-sr-trash" aria-hidden="true"></1>

<div>
<div class="cp-logo-title">Anpoc MaAiepiliov</div>
<div class="cp-logo-sub">IT0An Avapopdv [ToMtdv</div>

</div>

</div>
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<nav class="cp-nav" aria-label="Kvpio mtAonynon'">
<button class="cp-nav-btn active" onclick="showSection('report')" id="nav-report"
aria-current="page" title="Néa Avopopd">
<i class="fi fi-sr-add" aria-hidden="true"></i> Néa Avapopd
</button>
<button class="cp-nav-btn" onclick="showSection('track')" id="nav-track"
title="TIapaxorovOnon">
<i class="fi fi-sr-search" aria-hidden="true"></i> [TapoakoAovOnon
</button>
</nav>
</div>

</header>
<main class="cp-main">
<section id="section-report" class="cp-section active" aria-label="Néa avapopd">
<div class="cp-card">
<h2 class="cp-card-title">
<i class="fi fi-sr-add icon-mr8 icon-blue" aria-hidden="true"></i>
Néa Avagpopd
</h2>

<div id="report-alert" role="alert" aria-live="polite"></div>

<div class="cp-steps" aria-label="Brpato vropfoing">

Auwdopatikny Epyocio 475



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

<div class="cp-step active" id="step-1" aria-label="Brua 1: Tomog">
<div class="cp-step-num">1</div>
<div class="cp-step-label">Tomoc</div>

</div>

<div class="cp-step-line"></div>

<div class="cp-step" id="step-2" aria-label="Bnua 2: @éon">
<div class="cp-step-num">2</div>
<div class="cp-step-label">O¢on</div>

</div>

<div class="cp-step-line"></div>

<div class="cp-step" id="step-3" aria-label="Bnua 3: Ztoyyeia">
<div class="cp-step-num">3</div>
<div class="cp-step-label">Xtorycio</div>

</div>

<div class="cp-step-line"></div>

<div class="cp-step" id="step-4" aria-label="Bnua 4: Yrofoin">
<div class="cp-step-num">4</div>
<div class="cp-step-label">YmoBoAn</div>

</div>

</div>
<form id="report-form" novalidate>

<div class="cp-form-step active" id="form-step-1">

<h3 class="cp-step-title">
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<i class="fi fi-sr-list icon-mr6 icon-blue" aria-hidden="true"></i>
EmiéEre TOmo avapopdg
</h3>
<div class="cp-type-grid" role="group" aria-label="Tvmog avapopac">
<label class="cp-type-card" for="type-overflow">
<input type="radio" id="type-overflow" name="report type"
value="overflow" aria-label="Ynepyeilon kdoov"/>
<i class="fi fi-sr-water icon-type" aria-hidden="true"></i>
<span class="cp-type-label">Yrepyeilion</span>
<span class="cp-type-desc">0 kad0g eivar yepdrog/yopuévoc</span>
</label>
<label class="cp-type-card" for="type-missed">
<input type="radio" id="type-missed" name="report_type"
value="missed" aria-label="Xapévn amokoudn"/>
<i class="fi fi-sr-truck-side icon-type" aria-hidden="true"></i>
<span class="cp-type-label">Xapuévn Anokopdn</span>
<span class="cp-type-desc">Agv £yive amokopdn</span>
</label>
<label class="cp-type-card" for="type-damage">

<input type="radio" id="type-damage" name="report_type"
value="damage" aria-label="Znuié xadov"/>

<i class="fi fi-sr-tools icon-type" aria-hidden="true"></i>

<span class="cp-type-label">Znuié Kéddov</span>

<span class="cp-type-desc">D0opd 1| cmacuévos kdoog</span>

</label>
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<label class="cp-type-card" for="type-new-bin">
<input type="radio" id="type-new-bin" name="report type"
value="new bin" aria-label="A{tmua véov kddov"/>
<i class="fi fi-sr-add icon-type" aria-hidden="true"></i>
<span class="cp-type-label">Néog Kd&doc</span>
<span class="cp-type-desc">Aitnpua toroHétnong Kkadov</span>
</label>
<label class="cp-type-card" for="type-other">
<input type="radio" id="type-other" name="report type"
value="other" aria-label="A\Ao TpoPANpa"/>
<i class="fi fi-sr-comment icon-type" aria-hidden="true"></i>
<span class="cp-type-label"™>AALo</span>
<span class="cp-type-desc">AALo TpOPAnuo</span>
</label>
</div>
<button type="button" class="cp-btn cp-btn-primary" onclick="nextStep(2)"
aria-label="Endpevo prpa'>
<i class="fi fi-sr-arrow-right" aria-hidden="true"></1> Endpuevo
</button>

</div>

<div class="cp-form-step" id="form-step-2">
<h3 class="cp-step-title">
<1 class="fi fi-sr-marker icon-mr6 icon-blue" aria-hidden="true"></i>

Evtoniote tov kdoo otov ¥dpn
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</h3>

<p class="cp-hint">
<i class="fi fi-sr-info icon-mr4 icon-blue2" aria-hidden="true"></i>
Kavte khx o€ évav Kado 1 Kapelto®ote 11 0€om av dev tov Bplokerte.

</p>

<div class="cp-map-controls">

<button type="button" class="cp-map-btn active" id="btn-select-bin"
onclick="setMapMode('select')"
aria-label="Emloyn vrdpyovtog kadov" title="Emhoyn kadov">
<i class="fi fi-sr-trash" aria-hidden="true"></i> Emhoyn Kdadov

</button>

<button type="button" class="cp-map-btn" id="btn-pin-location"
onclick="setMapMode('pin")"
aria-label="Kapoitcopa 6¢ong otov ydptn" title="Kopopitocopa 0éong">
<i class="fi fi-sr-map-marker" aria-hidden="true"></i>
Koapoitoopa @cong

</button>

</div>
<div id="citizen-map" aria-label="Xdaptng xadwv Anpov Marepiliov"></div>

<div id="selected-location" class="cp-selected-location hidden"

role="status" aria-live="polite">

<i class="fi fi-sr-check-circle icon-mr6 icon-green" aria-hidden="true"></i>
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<span id="selected-location-text">—</span>

</div>

<div class="cp-form-field">

<label for="address-hint" class="cp-label">
<i class="fi fi-sr-marker icon-mr4 icon-gray" aria-hidden="true"></i>
AtevBuvon / Tleprocdtepec mAnpopopieg BEong

</label>

<input type="text" id="address-hint" name="address_hint"
placeholder="n.y. AitAa 6to GY0AEl0, YOOVia 050V..."
class="cp-input"
aria-label="A1e06vvon N meprypaer| 6éonc”
title="Ewcdyete d1evBuvon 1 meprypaon Béong'"/>

</div>

<div class="cp-form-actions">

<button type="button" class="cp-btn cp-btn-secondary" onclick="prevStep(1)"
aria-label="TIponyobuevo Prjpa'>
<i class="fi fi-sr-arrow-left" aria-hidden="true"></i> I[licw

</button>

<button type="button" class="cp-btn cp-btn-primary" onclick="nextStep(3)"
aria-label="Enopevo prpa'>
<i class="fi fi-sr-arrow-right" aria-hidden="true"></i> Endpevo

</button>

</div>
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</div>

<div class="cp-form-step" id="form-step-3">
<h3 class="cp-step-title">
<i class="fi fi-sr-document icon-mr6 icon-blue" aria-hidden="true"></i>
ZoumANp®OoTE TO GTOLYE DL

</h3>

<div class="cp-form-field">

<label for="report-title" class="cp-label">
<i class="1i fi-sr-text icon-mr4 icon-gray" aria-hidden="true"></i>
Tithog avapopdg <span class="cp-required">*</span>

</label>

<input type="text" id="report-title" name="title"
placeholder="X0vtopog tithoc..." class="cp-input"
aria-required="true" aria-label="TitAog avapopdg"
title="Ewcdryete titho avagopdg" required/>

</div>

<div class="cp-form-field">
<label for="report-description" class="cp-label">
<i class="fi fi-sr-document icon-mr4 icon-gray" aria-hidden="true"></1>
[Teprypaen <span class="cp-required">*</span>
</label>

<textarea id="report-description" name="description"
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placeholder="TIeptrypdyte t0o TPOPANUC..." class="cp-textarea"
rows="4" aria-required="true" aria-label="Tleptrypaopn Tpofinuarog"

title="Ileprypayte t0 TPOPANUA" required></textarea>

</div>

<div class="cp-form-field">
<label for="report-photo" class="cp-label">
<i class="fi fi-sr-camera icon-mr4 icon-gray" aria-hidden="true"></i>
dotoypapia (TpoopeTiKd)
</label>
<div class="cp-photo-upload">
<input type="file" id="report-photo" name="photo"
accept="image/*" class="cp-file-input"
aria-label="Avépacua potoypapiog"
title="EmAéEte potoypapio (Ttpoarpetikd)"”
onchange="previewPhoto(this)"/>
<label for="report-photo" class="cp-photo-label">
<i class="fi fi-sr-upload icon-mr6" aria-hidden="true"></i>
Eniloyn dotoypapiog
</label>
</div>
<div id="photo-preview" class="cp-photo-preview hidden"
aria-live="polite"></div>

</div>
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<div class="cp-form-field">

<label for="citizen-name" class="cp-label">
<i class="fi fi-sr-user icon-mr4 icon-gray" aria-hidden="true"></i>
Ovopa <span class="cp-required">*</span>

</label>

<input type="text" id="citizen-name" name="citizen name"
placeholder="To 6voud coag..." class="cp-input"
aria-required="true" aria-label="Ovopa moiitn"
title="Ewcdryete 10 6voud cag" required/>

</div>

<div class="cp-form-field">

<label for="citizen-email" class="cp-label">
<i class="fi fi-sr-envelope icon-mr4 icon-gray" aria-hidden="true"></i>
Email (i emBefaimon — mpoaipetiKd)

</label>

<input type="email" id="citizen-email" name="citizen_email"
placeholder="email@example.com" class="cp-input"
aria-label="Email yia emPefaioon"
title="Ewcdyete email yio Mym emPefaioonc"/>

</div>
<div class="cp-form-actions">

<button type="button" class="cp-btn cp-btn-secondary" onclick="prevStep(2)"

aria-label="TIponyovuevo prpo">
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<i class="fi fi-sr-arrow-left" aria-hidden="true"></i> Ilicw
</button>
<button type="button" class="cp-btn cp-btn-primary" onclick="nextStep(4)"
aria-label="Enopevo prupa'>
<i class="fi fi-sr-arrow-right" aria-hidden="true"></i> Endpevo
</button>
</div>

</div>

<div class="cp-form-step" id="form-step-4">
<h3 class="cp-step-title">
<i class="fi fi-sr-check-circle icon-mr6 icon-green" aria-hidden="true"></i>
Emokonnon &amp; YmoBoin

</h3>

<div id="review-content" class="cp-review" aria-label="Emickdnnon avapopdic">

</div>

<div class="cp-form-actions">
<button type="button" class="cp-btn cp-btn-secondary" onclick="prevStep(3)"
aria-label="TIponyovpevo Prpa">
<i class="fi fi-sr-arrow-left" aria-hidden="true"></i> I[licw
</button>
<button type="submit" class="cp-btn cp-btn-submit" id="submit-btn"

aria-label="YmoPoAn avapopdic" title="YmoBoAr avapopdc">
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<i class="fi fi-sr-paper-plane" aria-hidden="true"></i> YmofoAr Avapopdg
</button>
</div>

</div>

</form>

</div>

<div id="success-card" class="cp-card cp-success-card hidden" role="status" aria-

live="polite">
<div class="cp-success-icon" aria-hidden="true">
<i class="fi fi-sr-check-circle"></i>
</div>
<h2 class="cp-success-title">H avapopd vropinonke!</h2>
<p class="cp-success-sub">Kmdikdg mapakoroHOnong:</p>
<div class="cp-tracking-code" id="success-tracking-code" aria-live="polite">—</div>
<p class="cp-success-hint">
AmoOnkedoTte aVTOV TOV KOOWKO Yo va mopakolovdeite
™V TPO0S0 TNG AVAPOPAS GOG.
</p>
<div id="success-email-note" class="hidden cp-email-note">
<i class="fi fi-sr-envelope icon-mr6 icon-blue" aria-hidden="true"></i>
Y1aAOnke email emPePfaimong.
</div>
<button class="cp-btn cp-btn-primary" onclick="resetForm()"

aria-label="YmofoAn véag avapopdg">

Auwdopatikny Epyocio 485



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

<i class="fi fi-sr-add" aria-hidden="true"></i> Néa Avopopd
</button>
<button class="cp-btn cp-btn-secondary" onclick="goTrack()"
aria-label="TlapakxoAovOnon avapopdac">
<i class="fi fi-sr-search" aria-hidden="true"></i> [TapakoArovOnon
</button>
</div>

</section>

<section id="section-track" class="cp-section" aria-label="TlapakorovOnomn avapopdg">
<div class="cp-card">
<h2 class="cp-card-title">
<i class="fi fi-sr-search icon-mr8 icon-blue" aria-hidden="true"></i>
[MaparxorovOnon Avagpopdc

</h2>

<div class="cp-form-field">

<label for="track-code" class="cp-label">
<i class="fi fi-sr-key icon-mr4 icon-gray" aria-hidden="true"></1>
Kwdwdc [Mapakorobtnong

</label>

<div class="cp-track-row">
<input type="text" id="track-code" placeholder="m.y. CR1-0001"

class="cp-input cp-track-input"

aria-label="Kwdikdg mopakorovdnong avapopdic”
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title="Eicdyete tov K0d1kd TapakorovOnong'"/>
<button type="button" class="cp-btn cp-btn-primary" onclick="trackReport()"
aria-label="Avalrtnon avapopdg" title="Avalntmon">
<i class="fi fi-sr-search" aria-hidden="true"></i> Avalntnon
</button>
</div>

</div>

<div id="track-result" aria-live="polite"></div>
</div>

</section>
</main>

<footer class="cp-footer">
<p>Smart Waste Management — Anpoc Maiepiliov © 2026</p>
<p>
<a href="http://localhost:3000" class="cp-footer-link" title="Kevtpkn epappoyn">
<i class="fi fi-sr-home" aria-hidden="true"></1> Kevtpwr Epappoyn
</a>
</p>

</footer>

<script src="https://unpkg.com/leaflet@1.9.4/dist/leaflet.js"></script>

<script>
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var API_URL = 'http://localhost:8000';
var currentStep = 1;

var selectedBinld = null;

var selectedLat = null;

var selectedLon = null;

var selectedLocationName =";
var isPinLocation = false;

var mapMode = 'select’;

var citizenMap = null;

var pinMarker = null;

var binMarkers = [];

var lastTrackingCode = ";

var selectedMarker = null;

var TYPE _LABELS = {
overflow: "Yrepyeihon Kadov',
missed: 'Xoapévn Amoxopon',
damage: 'Znud Kdaoov',
new_bin: 'Attmpa Néov Kéoov',
other: 'AXA0',

¥
var STATUS LABELS = {

open: 'Avorytn',

in_progress: 'Xe EEEMEN',
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resolved: 'EmAbOnke’,

closed: 'Kkewotn,

}s

function showSection(section) {
document.querySelectorAll(".cp-section').forEach(function(s) {
s.classList.remove('active');
3
document.querySelectorAll('.cp-nav-btn').forEach(function(b) {
b.classList.remove('active');
b.removeAttribute('aria-current');
$);
document.getElementByld('section-' + section).classList.add('active');
var btn = document.getElementByld('nav-' + section);
btn.classList.add('active');

btn.setAttribute('aria-current', 'page’);

if (section === 'report') {
if (IcitizenMap) {
setTimeout(function() { initMap(); loadBins(); }, 200);
} else {

setTimeout(function() { citizenMap.invalidateSize(); }, 100);
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function nextStep(step) {
if (step === 2) {
var type = document.querySelector(‘input[name="report_type"]:checked');
if (Itype) { showAlert('EmiéEte TOmO avagopdg.', 'error'); return; }
// ' The map needs its container visible before it can size itself.
setTimeout(function() {
if (IcitizenMap) {
initMap();
loadBins();
} else {
citizenMap.invalidateSize();
§
}, 150);
}
if (step ==13) {
if (!selectedLat || !selectedLon) {
showAlert('EmAéEte Béom otov yapn N Kapertowote ) Béon cag.', 'error');

return;

}
if (step ===4) {
var title = document.getElementByld('report-title').value.trim();
var desc = document.getElementByld('report-description').value.trim();

var name = document.getElementByld('citizen-name').value.trim();
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if (Ititle || !desc || 'name) {
showAlert("Zvuninpwote Titho, [Teprypagn kot Ovopa.', 'error');
return;

}

buildReview();

}

setStep(step);

function prevStep(step) { setStep(step); }

function setStep(step) {

currentStep = step;

document.querySelectorAll(".cp-form-step').forEach(function(s) {
s.classList.remove('active');

3

document.getElementByld('form-step-' + step).classList.add(‘active');

document.querySelectorAll('.cp-step').forEach(function(s, 1) {
s.classList.remove('active', 'done'");
if (i + 1 <step) s.classList.add('done");
if (i + 1 === step) s.classList.add('active');

$)s

document.getElementByld('report-alert').innerHTML =";
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function initMap() {

if (citizenMap) return;

citizenMap = L.map('citizen-map', {
center: [35.33, 25.06],
zoom: 13,
doubleClickZoom: false,

1)

L.tileLayer('https://{s} .tile.openstreetmap.org/{z}/{x}/{y}.png', {
attribution: '© OpenStreetMap'

}).addTo(citizenMap);

// Tell a click apart from the end of a drag by timing the mouse press.
var mouseDownTime = 0;
citizenMap.on('mousedown’, function() {
mouseDownTime = Date.now();
1)
citizenMap.on('click’, function(e) {
var elapsed = Date.now() - mouseDownTime;
if (mapMode !=="pin') return;
if (elapsed > 200) return;
setPinLocation(e.latlng.lat, e.latlng.Ing);

1

loadBins();

}
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async function loadBins() {
try {
var res = await fetch(API_URL + '/api/v1/citizen/bins');
var json = await res.json();

var bins = json.bins || [];

binMarkers.forEach(function(m) { m.remove(); });

binMarkers = [];

bins.forEach(function(bin) {
var statusCls = bin.fill status === "critical' ? 'critical' :
bin.fill status ==='warning' ? 'warning' : 'ok’;

var icon = L.divIcon({

html: '<div class="cp-bin-marker ' + statusCls + "' role="img" aria-label="" +

bin.bin_id +">"+
'<i class="fi fi-sr-trash" aria-hidden="true"></i></div>',
className: ", iconSize: [26,26], iconAnchor: [13,13]
1)
var marker = L.marker([bin.latitude, bin.longitude], { icon: icon });
marker.bindPopup(
'<div class="cp-bin-popup">' +
'<strong>' + bin.location_name + '</strong><br>' +
'<small>' + bin.bin_id + '</small><br>" +
'<small>' + (bin.address || ") + '</small><br>' +

'<button onclick="selectBin(\" + bin.bin_id + "\',\" +
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bin.location name.replace(/'/g,"\'"") +'\',' +
bin.latitude +',' + bin.longitude +'); return false;" ' +
'class="cp-bin-popup-btn" ' +
'aria-label="EmAoy" kédov ' + bin.bin_id +'">'+
'<i class=\"fi fi-sr-check-circle icon-mr4\" aria-hidden=\"true\"></i>' +
'Enthoyn kadov</button>' +
'</div>'

);

marker.addTo(citizenMap);

binMarkers.push(marker);

1)

} catch(e) { console.error(e); }

function selectBin(binld, name, lat, lon) {
selectedBinld = binld;
selectedLat = parseFloat(lat);
selectedLon = parseFloat(lon);
selectedLocationName = name;
isPinLocation = false;

if (pinMarker) { pinMarker.remove(); pinMarker = null; }
// Dim every marker, then highlight the one the citizen picked.

binMarkers.forEach(function(m) {

var el = m.getElement();
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if (el) el.style.opacity ='0.5";
3
selectedMarker = binMarkers.find(function(m) {
return m.getLatLng().lat.toFixed(5) === parseFloat(lat).toFixed(5);
3
if (selectedMarker) {
var el = selectedMarker.getElement();
if (el) {
el.style.opacity ='1";
el.style.transform = 'scale(1.4)';

el.style.zIndex ="'1000';

}

showSelectedLocation("Emideypévog kdoog: ' + name +' (' + binld +')");
citizenMap.closePopup();

citizenMap.setView([lat, lon], 17);

function setPinLocation(lat, lon) {
selectedLat = parseFloat(lat.toFixed(8));
selectedLon = parseFloat(lon.toFixed(8));
selectedBinld = null;
isPinLocation = true;

selectedLocationName = lat.toFixed(5) + ', ' + lon.toFixed(5);
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if (pinMarker) pinMarker.remove();
// Re-enable dragging now that the pin is placed.
setMapMode('select’);
pinMarker = L.marker([lat, lon], {
icon: L.divIcon({
html: '<div class="cp-pin-marker" role="img" aria-label="Kapeitca 8¢onc">" +
'<i class="fi fi-sr-map-marker" aria-hidden="true"></i></div>',
className: ", iconSize: [32,32], iconAnchor: [16,16]
1)
}).addTo(citizenMap);

showSelectedLocation('Kappitompévn Béon: ' + selectedLocationName);

function setMapMode(mode) {
mapMode = mode;
document.getElementByld('btn-select-bin').classList.toggle(‘active', mode === 'select');
document.getElementByld('btn-pin-location').classList.toggle('active', mode === "pin');
if (citizenMap) {
var mapEl = document.getElementByld('citizen-map");
if (mode === "pin’) {
citizenMap.getContainer().style.cursor = 'crosshair’;
citizenMap.dragging.disable();
citizenMap.touchZoom.disable();
if (mapEl) mapEl.classList.add('pin-mode');

} else {
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citizenMap.getContainer().style.cursor =";
citizenMap.dragging.enable();
citizenMap.touchZoom.enable();

if (mapEl) mapEl.classList.remove('pin-mode');

function showSelectedLocation(text) {
var el = document.getElementByld('selected-location');
el.classList.remove('hidden");

document.getElementByld('selected-location-text').textContent = text;

}

function previewPhoto(input) {
var preview = document.getElementByld('photo-preview');
if (input.files && input.files[0]) {
var reader = new FileReader();
reader.onload = function(e) {
preview.innerHTML =
'<img src="" + e.target.result + "' alt="TIpoemiokdnnon pwtoypapioc" '+
'class="cp-photo-img"/>" +
'<button type="button" onclick="removePhoto()" class="cp-photo-remove" ' +
'aria-label="A¢aipeon pwtoypaeioc" title="Apaipeon">' +

'<i class="fi fi-sr-cross-circle" aria-hidden="true"></i></button>";
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preview.classList.remove(‘hidden');
¥
reader.readAsDataURL(input.files[0]);

}

function removePhoto() {
document.getElementByld('report-photo').value = ";
var preview = document.getElementByld('photo-preview');

preview.innerHTML =";

preview.classList.add(‘hidden');

function buildReview() {
var type = document.querySelector('input[name="report_type"]:checked');
var title = document.getElementByld('report-title').value;
var desc = document.getElementByld(‘report-description').value;
var name = document.getElementByld('citizen-name').value;
var email = document.getElementByld('citizen-email').value;

var hint = document.getElementByld('address-hint').value;

var rows = [
['Tomog', TYPE_LABELS[type ? type.value : "] || '—'],
['®¢éon’, selectedLocationName || '—'],

['Kd&dog', selectedBinld || (isPinLocation ? 'Kappitoopévn 0éon' : '—')],
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['AevBvvon’, hint || '—'],
['TitAod!, title],
['Tleprypaopn', desc],
['Ovopa', name],

['Email’, email || 'Aev 060nke'],

var html = '<table class="cp-review-table" aria-label="Emckomnon avapopdg">';
rows.forEach(function(row) {
html += '<tr><td class="cp-review-key">' + row[0] +
'</td><td class="cp-review-val">' + row[ 1] + '</td></tr>";
1)
html += '</table>";

document.getElementByld('review-content').innerHTML = html;

document.getElementByld('report-form').addEventListener('submit', async function(e) {
e.preventDefault();
var btn = document.getElementByld('submit-btn');
btn.disabled = true;

btn.innerHTML = '<i class="fi fi-sr-rotate-right" aria-hidden="true"></i> YnoBoAy...";

try {
var type = document.querySelector('input[name="report_type"]:checked');

var title = document.getElementByld('report-title').value.trim();
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var desc = document.getElementByld('report-description’).value.trim();
var name = document.getElementByld('citizen-name').value.trim();

var email = document.getElementByld('citizen-email').value.trim();

var hint = document.getElementByld('address-hint').value.trim();

var photo = document.getElementByld('report-photo').files[0];

var formData = new FormData();

formData.append('report_type', type ? type.value : 'other');
formData.append('title’, title);

formData.append('description’, desc);
formData.append('latitude',  parseFloat(selectedLat).toString());
formData.append('longitude’,  parseFloat(selectedLon).toString());
formData.append('citizen_name', name);

if (email) formData.append('citizen_email', email);

if (selectedBinld) formData.append('bin_id', selectedBinld);
if (hint) formData.append(‘address_hint', hint);
formData.append('is_pin_location', isPinLocation ? 'true' : 'false');

if (photo) formData.append('photo', photo);

var res = await fetch(API_URL + '/api/v1/citizen/reports', {
method: 'POST', body: formData
1);

var json = await res.json();

if (res.ok) {
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lastTrackingCode = json.tracking code;
document.getElementByld('success-tracking-code').textContent = json.tracking code;
document.getElementByld('report-form').classList.add(‘'hidden');
document.getElementByld('success-card').classList.remove(‘hidden');
if (json.email sent) {
document.getElementByld('success-email-note').classList.remove(‘hidden');

}

} else {
showAlert(json.detail || "ZodApo vropoAing.', 'error');
btn.disabled = false;

btn.innerHTML = '<i class="fi fi-sr-paper-plane" aria-hidden="true"></i> YmofoAn

Avagpopdc';
}
} catch(err) {
showAlert('Advvapio ocbvoeong pe Tov server.', 'error');
btn.disabled = false;

btn.innerHTML = '<i class="f1 fi-sr-paper-plane" aria-hidden="true"></i> Ymofo\n

Avapopdc';
}
3

async function trackReport() {
var code = document.getElementByld('track-code').value.trim().toUpperCase();
if (Icode) { return; }

var result = document.getElementByld('track-result');
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result.innerHTML = '<div class="cp-loading"><i class="fi fi-sr-rotate-right" aria-

hidden="true"></i> Avalpmon...</div>";

try {
var res = await fetch(API_URL + '/api/v1/citizen/reports/' + code);

var json = await res.json();

if ('res.ok) {
result.innerHTML =
'<div class="cp-alert cp-alert-error" role="alert">' +
'<i class="fi fi-sr-cross-circle" aria-hidden="true"></i>"' +
(json.detail || 'Agv Bpébnke avapopd.') + '</div>";

return;

var r = json.report;

result.innerHTML =
'<div class="cp-track-result" role="region" aria-label="Anotérecpo avaltnong™' +
'<div class="cp-track-header">' +
'<span class="cp-track-code">" + r.tracking_code + '</span>' +
'<span class="cp-status-badge ' + r.status + "">' +
r.status_label + '</span>' +
'</div>' +

'<table class="cp-review-table" aria-label="Xtoryela avapopdc"' +
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'<tr><td class="cp-review-key">Tomoc</td><td class="cp-review-val">' +

r.type_label + '</td></tr>' +

'<tr><td class="cp-review-key">Tithoc</td><td class="cp-review-val">" + r.title +

'</td></tr>' +

'<tr><td class="cp-review-key">Ileptypapn</td><td class="cp-review-val">' +

r.description + '</td></tr>' +

(r.bin_id ? '<tr><td class="cp-review-key">Kdaooc</td><td class="cp-review-val">"'

+r.bin_id + '<td></tr>' 1 ") +

'<tr><td class="cp-review-key">Ymofoin</td><td class="cp-review-val">' + new

Date(r.created_at).toLocaleString('el-GR') + '</td></tr>' +

(r.resolved at ? '<tr><td class="cp-review-key">EniAvon</td><td class="cp-

review-val">' + new Date(r.resolved _at).toLocaleString('el-GR') + '</td></tr>': ") +
'</table>' +
'<div class="cp-status-timeline">' +
['open','in_progress','resolved'].map(function(s) {
var done = ['open','in_progress','resolved'].indexOf{(r.status) >=
['open','in_progress','resolved'].indexOf(s);
return '<div class="cp-timeline-step ' + (done ? 'done' : ") +'"">' +
'<div class="cp-timeline-dot"></div>" +
'<div class="cp-timeline-label">' + (STATUS LABELS[s] || s) +'</div>' +
'</div>";
}).Join('<div class="cp-timeline-line"></div>") +
'</div>' +
'</div>";
} catch(err) {
result.innerHTML =

'<div class="cp-alert cp-alert-error" role="alert">' +

Auwdopatikny Epyocio 503



ANOIKTO

EAAHNIKO Moapio Aaxoveln, « Avantoén epappoyng EEumvng dtayeipiong
NANEMIZTHMIO QTOKOUIONG OTMOPPULATOV GE Lo TOAN»

'<i class="fi fi-sr-cross-circle" aria-hidden="true"></i> Advvapuio covéeonc.</div>";

function showAlert(msg, type) {
document.getElementByld('report-alert').innerHTML =
'<div class="cp-alert cp-alert-' + type + "' role="alert">"' +
'<i class="fi fi-sr-' + (type==='error'?'cross-circle":'check-circle') +

"' aria-hidden="true"></i> "'+ msg + '</div>";

function resetForm() {

currentStep = 1;
selectedBinld = null; selectedLat = null; selectedLon = null;
selectedLocationName ="; isPinLocation = false;
selectedMarker = null;
binMarkers.forEach(function(m) {

var el = m.getElement();

if (el) { el.style.opacity ='1"; el.style.transform =" }
3
document.getElementByld('report-form").reset();
document.getElementByld('report-form').classList.remove('hidden");
document.getElementByld('success-card').classList.add("hidden');
document.getElementByld("photo-preview').innerHTML =";

document.getElementByld('photo-preview').classList.add('hidden");
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document.getElementByld('selected-location').classList.add('hidden');

setStep(1);

function goTrack() {
showSection('track');
document.getElementByld('track-code').value = lastTrackingCode;

if (lastTrackingCode) trackReport();

}

showSection('report');
</script>
</body>
</html>
Citizen-portal/citizen-portal.css

* ===== citizen-portal.css =====*/

* { box-sizing: border-box; margin: 0; padding: 0; font-family: 'Segoe UI', Arial, sans-serif;
}
body { background: #f0f4{8; min-height: 100vh; }

/* Icon utilities */

dcon-mr8 { margin-right: 8px; }
dcon-mr6 { margin-right: 6px; }
dcon-mr4 { margin-right: 4px; }

.icon-blue { color: #3498db; }
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.icon-blue2 { color: #2980b9; }
.icon-green { color: #27ae60; }
.dcon-gray { color: #7f8¢c8d; }

.hidden { display: none !important; }

/¥ ===== HEADER ===== %/
.cp-header {
background: linear-gradient(135deg, #1a252f, #2¢3e50);
color: white;
padding: 0 20px;
box-shadow: 0 2px 10px rgba(0,0,0,0.3);
position: sticky; top: 0; z-index: 1000;

}

.cp-header-inner {
max-width: 1000px; margin: 0 auto;
display: flex; align-items: center;
justify-content: space-between;
padding: 12px 0;

}

.cp-logo {

display: flex; align-items: center; gap: 12px;

}
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.cp-logo i { font-size: 2rem; color: #3498db; }
.cp-logo-title { font-size: 1.1rem; font-weight: bold; }

.cp-logo-sub { font-size: 0.8rem; opacity: 0.8; }
.cp-nav { display: flex; gap: 8px; }

.cp-nav-btn {
padding: 8px 16px; background: rgba(255,255,255,0.1);
color: white; border: 1px solid rgba(255,255,255,0.3);
border-radius: 20px; cursor: pointer; font-size: 0.9rem;
display: flex; align-items: center; gap: 6px;

transition: all 0.2s; font-family: inherit;
.cp-nav-btn:hover { background: rgba(255,255,255,0.2); }
.cp-nav-btn.active { background: white; color: #2¢c3e50; border-color: white; }

/¥ ===== MAIN ===== %/

.cp-main { max-width: 1000px; margin: 0 auto; padding: 24px 16px; }

.cp-section { display: none; }

.cp-section.active { display: block; }
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background: white; border-radius: 12px;
padding: 28px; box-shadow: 0 2px 12px rgba(0,0,0,0.08);
margin-bottom: 20px;

}

.cp-card-title {
font-size: 1.3rem; color: #2¢3e50;
margin-bottom: 20px;
display: flex; align-items: center;

padding-bottom: 12px; border-bottom: 2px solid #ecfOf1;

/¥ ===== STEPS ===== %/
.cp-steps {
display: flex; align-items: center;
margin-bottom: 28px;

}

.cp-step {
display: flex; flex-direction: column; align-items: center; gap: 4px;

flex-shrink: 0;

.cp-step-num {

width: 34px; height: 34px; border-radius: 50%;
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background: #ecfOf1; color: #7f8c8d;
display: flex; align-items: center; justify-content: center;
font-weight: bold; font-size: 0.9rem;

transition: all 0.3s;

.cp-step.active .cp-step-num { background: #3498db; color: white; }

.cp-step.done .cp-step-num { background: #27ae60; color: white; }

.cp-step-label { font-size: 0.75rem; color: #7{8¢c8d; }
.cp-step.active .cp-step-label { color: #3498db; font-weight: bold; }

.cp-step.done .cp-step-label { color: #27ae60; }

.cp-step-line { flex: 1; height: 2px; background: #ecfOf1; margin: 0 6px; margin-bottom:
18px; }

* =====FORM STEPS =====*/
.cp-form-step { display: none; }

.cp-form-step.active { display: block; }

.cp-step-title {
font-size: 1rem; color: #2¢3e50; margin-bottom: 16px;

display: flex; align-items: center;

}

/¥ =====TYPE GRID ===== %/
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.cp-type-grid {

display: grid; grid-template-columns: repeat(auto-fill, minmax(160px, 1fr));
gap: 12px; margin-bottom: 20px;
h

.cp-type-card {

border: 2px solid #ecfOf1; border-radius: 10px;
padding: 16px 12px; cursor: pointer; text-align: center;
transition: all 0.2s; display: flex; flex-direction: column;

align-items: center; gap: 6px;

.cp-type-card:hover { border-color: #aed6f1; background: #{8{9fa; }

.cp-type-card input[type="radio"] { position: absolute; opacity: 0; width: 0; height: 0; }

.cp-type-card:has(input:checked) {
border-color: #3498db; background: #ebf5tb;
}

.acon-type { font-size: 1.8rem; color: #3498db; }
.cp-type-label { font-weight: bold; font-size: 0.9rem; color: #2c3e50; }

.cp-type-desc { font-size: 0.75rem; color: #7{8c8d; }

/* MAP */

.cp-hint {
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font-size: 0.85rem; color: #5d6d7e;
margin-bottom: 12px; display: flex; align-items: center; gap: 6px;

}

.cp-map-controls {
display: flex; gap: 8px; margin-bottom: 10px;
}

.cp-map-btn {
padding: 7px 14px; border: 2px solid #ecfOf1;
border-radius: 8px; cursor: pointer; background: white;
font-size: 0.85rem; color: #7{8¢8d;
display: flex; align-items: center; gap: 6px;

transition: all 0.2s; font-family: inherit;

.cp-map-btn:hover { border-color: #3498db; color: #3498db; }

.cp-map-btn.active { border-color: #3498db; background: #ebf5tb; color: #3498db; font-
weight: bold; }

.cp-map-btn.active[id="btn-pin-location"] {
border-color: #8e44ad; background: #f5eef8; color: #8e44ad,

}

#citizen-map {
height: 420px; border-radius: 10px; overflow: hidden;

border: 2px solid #3498db; margin-bottom: 12px;
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box-shadow: 0 2px 12px rgba(52,152,219,0.15);

transition: border-color 0.2s;

#citizen-map.pin-mode {
border-color: #8e44ad;
box-shadow: 0 2px 12px rgba(142,68,173,0.3);

cursor: crosshair !important;

#citizen-map.pin-mode * {
cursor: crosshair !important;

}

.cp-selected-location {
background: #d5f5e3; border-radius: 8px; padding: 12px 16px;
font-size: 0.9rem; color: #27ae60; margin-bottom: 12px;
display: flex; align-items: center; gap: 8px;
border: 2px solid #27ae60; font-weight: bold;
animation: fadeln 0.3s ease;

}

@keytrames fadeln { from { opacity: 0; transform: translateY(-4px); } to { opacity: 1;

transform: none; } }

/* =====FORM FIELDS =====*/

.cp-form-field { margin-bottom: 16px; }
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.cp-label {
display: flex; align-items: center; gap: Spx;
margin-bottom: 6px; font-weight: bold;

font-size: 0.87rem; color: #2¢3e50;

.cp-required { color: #e74c3c; }

.cp-input, .cp-textarea {
width: 100%; padding: 10px 14px;
border: 2px solid #ecfOf1; border-radius: 8px;
font-size: 0.95rem; outline: none;
transition: border-color 0.2s; font-family: inherit;
box-sizing: border-box;

}

.cp-input:focus, .cp-textarea:focus { border-color: #3498db; }

.cp-textarea { resize: vertical; min-height: 100px; }

/¥ =====PHOTO UPLOAD =====%*/

.cp-photo-upload { position: relative; }

.cp-file-input {

position: absolute; opacity: 0; width: 0; height: 0;
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.cp-photo-label {
display: inline-flex; align-items: center; gap: 8px;
padding: 9px 18px; background: #ecfOf1; color: #2¢3e50;
border-radius: 8px; cursor: pointer; font-size: 0.9rem;
font-weight: bold; border: 2px solid #ectOfl;

transition: all 0.2s;

.cp-photo-label:hover { border-color: #3498db; color: #3498db; background: #ebf51b; }

.cp-photo-preview {
margin-top: 10px; position: relative; display: inline-block;

}

.cp-photo-img {
max-width: 200px; max-height: 150px;
border-radius: 8px; border: 2px solid #ecfOf1;
display: block;

}

.cp-photo-remove {
position: absolute; top: -8px; right: -8px;

background: #e74c3c; color: white; border: none;
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border-radius: 50%; width: 22px; height: 22px;
cursor: pointer; font-size: 0.75rem;
display: flex; align-items: center; justify-content: center;

}

/¥ ===== BUTTONS =====%*/

.cp-btn {
padding: 10px 20px; border: none; border-radius: 8px;
font-size: 0.95rem; font-weight: bold; cursor: pointer;
display: inline-flex; align-items: center; gap: 8px;

transition: all 0.2s; font-family: inherit;

.cp-btn-primary { background: #3498db; color: white; }
.cp-btn-primary:hover { background: #2980b9; }
.cp-btn-secondary { background: #ecfOfl; color: #2c3e50; }
.cp-btn-secondary:hover { background: #d5d8dc; }
.cp-btn-submit {
background: linear-gradient(135deg, #27ae60, #2ecc71);
color: white; font-size: 1rem; padding: 12px 24px;
}
.cp-btn-submit:hover { background: linear-gradient(135deg, #229954, #27ae60); }

.cp-btn:disabled { opacity: 0.6; cursor: not-allowed; }
.cp-form-actions { display: flex; gap: 10px; justify-content: flex-end; margin-top: 20px; }
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.cp-review { margin-bottom: 20px; }

.cp-review-table { width: 100%; border-collapse: collapse; }
.cp-review-table tr { border-bottom: 1px solid #ecfOf1; }
.cp-review-key {
padding: 8px 12px; color: #7f8c8d; font-weight: bold;
font-size: 0.85rem; width: 140px; background: #{f8f9fa;

}

.cp-review-val { padding: 8px 12px; color: #2c3e50; font-size: 0.9rem; }

/* ===== SUCCESS =====%*/
.cp-success-card { text-align: center; padding: 40px; }
.cp-success-icon { font-size: 4rem; color: #27ae60; margin-bottom: 16px; }
.cp-success-title { font-size: 1.5rem; color: #27ae60; margin-bottom: 8px; }
.cp-success-sub { color: #7f8c8d; margin-bottom: 8px; }
.cp-tracking-code {
font-size: 2rem; font-weight: bold; color: #3498db;
background: #ebf5fb; padding: 12px 24px; border-radius: 10px;
display: inline-block; margin: 12px 0; letter-spacing: 2px;
font-family: 'Courier New', monospace;
b
.cp-success-hint { color: #7f8c8d; font-size: 0.9rem; margin-bottom: 20px; }

.cp-email-note {
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background: #ebf5fb; color: #2980b9; padding: 8px 16px;
border-radius: 8px; margin-bottom: 20px; font-size: 0.85rem,;
display: inline-flex; align-items: center; gap: 6px;

}

.cp-success-card .cp-btn { margin: 6px; }

/¥ =====TRACKING =====*/
.cp-track-row { display: flex; gap: 10px; }

.cp-track-input { flex: 1; text-transform: uppercase; letter-spacing: 1px; }

.cp-track-result {
background: #f8f9fa; border-radius: 10px;
padding: 20px; margin-top: 16px;
border: 1px solid #ecfOf1;

}

.cp-track-header {
display: flex; justify-content: space-between; align-items: center;
margin-bottom: 16px;

}

.cp-track-code {
font-size: 1.1rem; font-weight: bold; color: #3498db;
font-family: 'Courier New', monospace; letter-spacing: 1px;

}
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.cp-status-badge {
padding: 4px 12px; border-radius: 12px;

font-weight: bold; font-size: 0.85rem;

/¥ ===== TIMELINE =====*/
.cp-status-timeline {
display: flex; align-items: center;
margin-top: 20px; padding-top: 16px;
border-top: 1px solid #ecfOfl;

}

.cp-timeline-step {
display: flex; flex-direction: column; align-items: center; gap: 4px;

}

.cp-timeline-dot {
width: 16px; height: 16px; border-radius: 50%;
background: #ecfOfl; border: 2px solid #bdc3c7;

}

.cp-timeline-step.done .cp-timeline-dot {
background: #27ae60; border-color: #27ae60;

}
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.cp-timeline-label { font-size: 0.75rem; color: #7f8c8d; }

.cp-timeline-step.done .cp-timeline-label { color: #27ae60; font-weight: bold; }
.cp-timeline-line { flex: 1; height: 2px; background: #ecfOfl; margin-bottom: 18px; }

/¥ ===== ALERTS =====%*/
.cp-alert {
padding: 10px 14px; border-radius: 8px;
margin-bottom: 12px; font-size: 0.87rem;
display: flex; align-items: center; gap: 8px;
}
.cp-alert-error { background: #fdecea; color: #e74c3c; border: 1px solid #f5c6cb; }

.cp-alert-success { background: #d5f5e3; color: #27ae60; border: 1px solid #a9dfbf; }

.cp-loading {
text-align: center; padding: 20px; color: #7{8c8d;
display: flex; align-items: center; justify-content: center; gap: 8px;

}

/¥ =====FOOTER ===== %/
.cp-footer {
text-align: center; padding: 20px;
color: #7f8¢c8d; font-size: 0.85rem; margin-top: 20px;

}
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.cp-footer-link {
color: #3498db; text-decoration: none;

display: inline-flex; align-items: center; gap: 5px;

.cp-footer-link:hover { text-decoration: underline; }

/* =====RESPONSIVE =====*/
@media (max-width: 600px) {
.cp-header-inner { flex-direction: column; gap: 10px; padding: 12px 0; }
.cp-type-grid { grid-template-columns: 1fr 1fr; }
.cp-form-actions { flex-direction: column; }
.cp-btn { width: 100%; justify-content: center; }

.cp-track-row { flex-direction: column; }

/*

KAAXEIX TI0Y ANTIKAG®IXTOYN INLINE STYLES AIIO TA JS TEMPLATE
STRINGS

*/

/* Marker kdoov otov yaptn (loadBins) */
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.cp-bin-marker {

width: 26px;

height: 26px;

border-radius: 50%;

border: 2px solid white;

box-shadow: 0 2px 6px rgba(0, 0, 0, 0.3);
display: flex;

align-items: center;

justify-content: center;

font-size: 12px;

color: white;
}
.cp-bin-marker.critical { background: #e74c3c; }
.cp-bin-marker.warning { background: #f39¢12; }

.cp-bin-marker.ok { background: #27ae60; }

/* Popup kdoov */
.cp-bin-popup {
font-family: 'Consolas', monospace;
min-width: 160px;
}
.cp-bin-popup-btn {
margin-top: 6px;
padding: 5px 10px;

background: #3498db;
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color: white;

border: none;

border-radius: 6px;

cursor: pointer;

width: 100%;

font-family: 'Consolas', monospace;

font-size: 0.85rem;

/* Marker kapoitoog (setPinLocation) */
.cp-pin-marker {

background: #8e44ad;

color: white;

padding: 6px;

border-radius: 50%;

border: 2px solid white;

box-shadow: 0 2px 6px rgba(0, 0, 0, 0.3);

font-size: 16px;

display: flex;

align-items: center;

justify-content: center;

/* Status badge otV mapakorovdnon (tint avd Katdotaon) */

.cp-status-badge.open { background: #fdecea; color: #e74c3c; }
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.cp-status-badge.in_progress { background: #fef9e7; color: #{39¢12; }
.cp-status-badge.resolved { background: #d5f5e3; color: #27ae60; }

.cp-status-badge.closed  { background: #f0f3f4; color: #7f8c8d; }
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YrevBovn Andoon Zoyypagpéa:

AMAedve pntd ot odpueevae pe o GpBpo 8 tov N.1599/1986, n mapovoa epyacio amotelel OMOKAEIGTIKA
TPOIOV MPOCHOMIKNAG MOV epyaciag, Oev mpooPaiietl kdBe HOPONG SIKUIOUATE SLOVONTIKNAG WOOKTNGIaG,
TPOCOTIKOTNTOG KOl TPOCOTIKAV JeS0UEVDV TPIT@V, 08V TEPLEXEL EPYA/EICOOPEG TPITOV Yol TO. OTOia
amotteiton AdE1 TV OMNUIOVPYMV/IIKOIOVY®V Kol OeV €ivol TPOTOV PEPIKNG 1) OAIKNG OVTLYPOENG, Ol TNYEG OE
7oV ypMolponomOnkay teplopiloviot oTic PPAMOYPAPIKES avapopEg KOl LOVOV KO TANPOVY TOVG KOVOVES TNG
EMOTNUOVIKNG TopA0eoNC.
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