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3L e JLas¥l ol lallly Jlgdl aren (Ao (Soieyapi -1
plasiad| Bsley dylall wligSel) :components -2
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bLdly delall Wl 8,l0¥ :context -4

(Admin)alall ull @S 49 ldio prex (e So3om : pages_admin_dashboard -5
(Manager) yul| @85 &> 9] Cilmdim pren (e ($9%=s :pages_manager_dashboard -6
(Mock Data)deay obily (e Ggixy :mock -7

Loas Jes ol Jemud dmdimy o5 ulze tlogin_page -8
ol olasd! - 2
Liss 0 Hmsaieill Zmond] S LUl e Ko game cants @ coSomtl] Amgll Aalisll Caslls )l et
(74,73 cl=ant o Jaudl 3y a¥react-router-dom -1
[78,77,76,75]4.8\ o)) Lasl &l o salreact-leaflet gleaflet -2
.[84,83,82,81,80,79] 4w el agw,ll cLad¥recharts ochartjs -3

. [88,87,86,85] s, latll cilaks adgilxlsx sjspdf -4

- [90,89] g AT sl Jilasy JLus¥ @emailjs/browser -5

npm install react-router-dom

npm install leaflet react-leaflet

npm install chart.js react-chartjs-2 recharts

npm install jspdf jspdf-autotable xlsx

npm install @emailjs/browser
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(Authentication) SLlus! 345559 8ylal LaSe -2
bledl Bueld e L) il olsdl 4use -3
.backend JI casllyg 4ssa -4

Apleudl pdudl ollad) allas 408 -5

Adelall Al clyla sl allas 3586 -6
@l ol ums 48 -7

.OpenStreetMap dleladll Lasl sl allas 408 -8
Laslysll el aadl 3s bl ablusl 4086 -9
HTTP ool ol JSsis s 2435 -10
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sl e Taped) @101 el (il 4Se 13
Audl alasie 468 -14

. FontAwesome L ¥ 458 -15

dosJ wbiga¥ 4use 16
C:\devlopment\flutter-apps\smart_parking project> flutter pub add firebase core [91]
C:\devlopment\flutter-apps\smart_parking project> flutter pub add firebase_auth [92]
C:\devlopment\flutter-apps\smart_parking_project> flutter pub add cloud_firestore [93]
C:\devlopment\flutter-apps\smart_parking project> flutter pub add cloud_functions [94]

C:\devlopment\flutter-apps\smart_parking project> flutter pub add firebase_messaging [95]

C:\devlopment\flutter-apps\smart_parking _project> flutter pub add flutter_local_notifications [96]

C:\devlopment\flutter-apps\smart_parking project> flutter pub add geolocator [97]
C:\devlopment\flutter-apps\smart_parking project> flutter pub add flutter_map [98]
C:\devlopment\flutter-apps\smart_parking_project> flutter pub add latlong2 [99]

C:\devlopment\flutter-apps\smart_parking project> flutter pub add http [100]
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C:\devlopment\flutter-apps\smart_parking_project> flutter pub add flutter_tts [101]

C:\devlopment\flutter-apps\smart_parking project> flutter pub add mailer [102]

C:\devlopment\flutter-apps\smart_parking project> flutter pub add shared_preferences [103]
C:\devlopment\flutter-apps\smart_parking _project> flutter pub add flutter_dotenv [104]
C:\devlopment\flutter-apps\smart_parking project> flutter pub add font_awesome_flutter [105]

C:\devlopment\flutter-apps\smart_parking project> flutter pub add cupertino_icons [106]

: (Backend and Service Layer) &louded| ddds g dualstl 4 19dl 5lus)-9.5
React]S @Sl &> glg Flutter 3udas slaio (o JolS J4ad anServerless duwaia e allaill aaiel
(firebase.js)g 94w Firebase sy -1.9.5

:JWkfirebasejs —ale 3 Al ) lalae) crasaty Jas¥l uawls @

import { initializeApp } from "firebase/app"; import { getFirestore } from "firebase/firestore";
import { getAuth } from "firebase/auth";
const firebaseConfig = {

apiKey: " ,

authDomain: "smartparking-realtime.firebaseapp.com”,
projectld: "smartparking-realtime”,
storageBucket: "smartparking-realtime.firebasestorage.app”

, messagingSenderld: " )

appld: "

, measurementld: " "}

; const app = initializeApp(firebaseConfig); export const db = getFirestore(app);

Firestore export const auth = getAuth(app);

76




obasdle duaicd! x| Juadll

:(firebaseApi.js) 435,11 APl 43.0-10.5

Ll e jﬁi o9 -(authAPl,zonesAPl reservationsAP......etc.) dayasio Sldsg cpo dadall 0SS

Josad) dada e sl 95 (Goll cilalS i clylus ¢ L)) dyls¥) clilaall 1,23 Secondary App Instance ol il -
Aol SLL! 38195 (Llayal migrateZonelds 41 -

(gaall cdgll 4 oliyusill onSnapshot &K1 Ll -

as33l1 55,01 LS JLuYEmail)S e JalSG -

:Flutter (firebase_service.dart) §uks § Firebase &5 -11.5

dagasat @3 S adsladly pelsdl Jgexll casldl gudatd s idlly alill Coanlifirebase_service.dart cals Jiay
Zng (PREIIR d.c.f«._'j waUa.n.U a../‘_ml.u.a‘ ‘ALQ.U d}ﬂ O.Ab p.fc.m u}.‘.w;l.a
(Models & Enums): gzl Jsg=illy o Liled! tljsij g3kl 1
L{‘\.y %) aQULHJ\ d.»»j.zij S)\Al O Mj}.&«l\ ‘;‘ljfa’l Y E\.r.w Ll Oy
s Loy oy a1 ) LI B8 (30 31501 Asatl] of Aad Il il Jugnts a5a3 &1 (toDouble) ol Lgmall &lls -
ULl 1931 s el l golasy Gudaddl Hatl
Lpaidl Aaz ) @ o (Sl (5 ¢ (Flas) Sligml] t\yamm)éﬂ &I (BookingType) jxxll g3 4ils -
Sl ucled ‘3 L.S._ML‘_.,,\_II ﬁs_a-_ﬂ\j
« STANDARD) s Leeedl ciledl 8t 9 455k LauBy Al cliaaadl (s 38152l (rouas 1 (VehicleType) 18,0l pos 2l -
.(DISABLED(ELECTRIC :MOTORCYCLE .VIP
Ll soemedl A5 Bly CaBloll 13938505k e 5l (SpotStatus) adsll ALy Lass,Ll (RealSpot) (daall Cadell 73903 -
AU Sleall Bylaly ALl ads meny Loy s> Aules S el Jmad! Jiay 01 (BookingRecord) jzadl Jxws 73903 =
SMTP: pc é.&.z‘i."j OTP déslaxs ‘ﬂ):u -2
FirebaseService axall 513 Jatue 3azs yma pohai o3 «dpbead! ciloaselly Aol Alh il Ca ISl Jolas 2eal Tlas
e Gmail pslgsey ;ald) JLas)U SMTP JoSs59 0 (e climll in detay . llucdl Balazuly Gaz=dl 390y Sl wlides Jgn

8sLaS5 3azd| wilelee Juaws ey Les « (App Password)daiases Gadat 90 alSo Laill iy alusruly Aalg 8 yadie BLE
Aoyl dplendl casllsgll e sloxe¥l Llas as

77




obasdle duaicd! x| Juadll

(sendOtpToEmail): 3o 31 Jluyl W1y -3
fmmill Slegamll o Rulradl ULl 5usl5 3 i @ als;] Au (oo 0350 ilsdis 3a oy e Al sl o35
9 AST] sy Ay e L] oty U3 Lay (3508 e Layald £odlo Bt ot as e lybuacedl Bolasianl of Jo ol lizand Sl
sl g1 Tolals L) o «plainaddl claslais il oy (yesats HTML Ly

(resetPasswordWithOtp): 1l coluce!l salaiul 4ls -4
=¥glre sy Lsdall sk Blele pe c4535L) ULl e 4sillang J5 Ll OTP o) dmam (e 3amilly lll 5. g5
o3 eallasdl § pasiadl bl Gaaay « ol S 585l 2alS ruad Bale] ulas dudis oy « 3l Aukes 7 Lai iy JLs oYl
plasiadl Bole] aieg SUledl Gl losa] doluseiwl day 8yaln Ga=dl ) dd>

ASYI Joslatll iz (Firestore Transactions & Batch Writes): &l3szxaly cpal il 08xilly oobiload! JolSG Gles -5
aslga (v Al Akl (s G Lkl gmantdl caBoll (ds joes caid) (ndslas Wgle g9 ccabloll s> lindas § 55k
@5 (Transactions). el All duleud! =Malally (Batch Writes) sus gLl culileal! Sl e sedasd) daay <Aalises
& idsll 095 All> amd iy Eu> ¢ (Atomicity)lizma s 2i3zil] Als pé 53aate Slides ¢ly>LcreateBooking 41l
A by elddly  3iladl pusiwdl Byl dina 259RESERVED ] (£,80) a8l dadg Al> oy caBgll 5> of (Firestore
Aoy Bglas SserverTimestamp aslell ol (qwill cidgll 5039 Aol reservations degaze EUDH (ISP (Y P
Bote 8 Zadbue 835) 0193 slely Unsell 8 Lnylg JalSIL Aalall e L] oy « 53T pseius pe el (iplad > 39 AslSae 3l

bl

;oY aildi-12.5
dclgd Sgiuna de JolSIL SmartParking dais cneli! (Defense in Depth) ciladall sadaie daybo Aol Azl il Gudas ©

Oty il (o Al L) s 09Sasg (Agamell Caslg g gl Apalelll il Tolly cdplrad! lonsd! cnlil!
: (Firestore Security Rules)slodlall duleud! (LY aclgd 2ads (Y

s Aetaifirestorerules. —ale 3 8,dlw Anleud! LS 851,80 Slidee § pylall @Sl Alndag Aalaio Olel uelgd LS s
AL lasdl e JordSs cnlilodd Jasll Jgum sl 7 Lol 8 33501 53959 puseiadl g (0 3ozl e aclgall

pagiall Lsa (e Bazill Ugias buclus J195 4eliuo (Authentication and Roles): 5l9:¥1g gl (o Bazll 1

(isAdmin, isManager, iSDI’iVGI’)"L_I:.gAﬁ Olea¥l Lty (getUserData) 4 duslsel culuoMliall &gy il s(isAuthenticated)

48] yhadl alllglga¥l J) wiiud! oSt 2

78




obasdle duaicd! x| Juadll

¢ Dbly cdag adoll Bble 8slyay badd ((nasludl) Lelall o (zones & parking_spots): (a8l gllg sbolidl o
bl Jaany Logd Cablall (il mend .caBga of Aakain of B> of Jotad of ¢Lis] Gl laie peple pies S0
oLzl Ll Bl e Lmays 335L) il 3l s Ly 2081531 CaBlsll Ll

function isManagerOfZone(zoneld) {

return isManager() && getUserData().zone_id == zoneld;}

: (reservations)oljgx=tl o

o LS (requestauth.uid ==resource.data.user_id) sl 4slu> 3yal iy ¥ 32 ‘.51 LS ol 51,8 35lu L_;‘z! a2y
Byleed| Jg cmactive J] all> gy jmmd| Laygdids o yzmand ¢ Ll 0 sl s s Sldas das
oS el e WS Jas> Jyoany badd 4.‘@.4&.35 ey s ol Adle Juolas L_;i Jockad e loles Gladl aiay cadgall
S of (role) pasiadl 595 Jio allasll Jed> Eaues i Aoylio bogyd (resas: plladdl @My dwlused! Jeazdl ule> 3
Apleudl lodall daaas Sleza aild duds 8adsll oo puseiud| O of (s> (created_ar) <Lady)

: (Front-End Dashboard Security Services)dze wf &lazetly LY 2ads et
Al e jall Aakas¥l IS e Al Sl s AalSie ke dgusecurity js cile § mede (il plas cugll @S5 d o] s
Jsl Juzmud w¥gloratelimiter lyxa a2ty (Rate Limiting Engine) deilall 55415 (nedetd| wi¥gloma pis allas 1
Lm).' clusl (a8 @ay (ddlie Abls w¥glea 5 Eigu> wiclocalStorage. (3 Lladorg LJMﬁJl‘ ol J9sucell Alislal)

v 5958 Sl Zyles) (LOCKOUT_DURATION) &elS 4483 15 5k il (e Byt Jluasl bl (6 Jlidinael (adyg

Bl

Lul> 5499 sLadlisessionManager (5K agay: (Session Lifecycle) ikl zgyl! cralig Siludaedl 3l By9 Byls) .2
o5l Lty el i Badatll bl bLaill gy Jumill leael) Auasyasll bl Jagoes gl S ypmd 5,4
sl o5 o2y ¢ (SESSION_TIMEOUT)abiol gt 2aiss 30 8l puseitud | oo Jelas gl oy o2y o] 1315 ¢Sl
Al ya (90 4S9 ALl Bylay) clala Blemed Lslalis Lyed pusiadl z9y5 Jimady (540l (ys3eal

il oM ull 8K s msy pilas: (XSS & Sanitization): ol el wd gt Al Oladdaddl i Sloza (o Lile> 3
Sloglad ‘zgi i aieg el pgugll 39ay pelatiy I Lol Axllan 1308 e Loy aigsanitizer (58 pe ) cilayag
isaill e B Slezxa ail (opall Azl 3 Lpaliaiul ol Sbld) suclal Loy pes Jed<script> Jie dus

Lagay Jiwd (Hash) 8,8 4duia3 8,5 4 udss: (Device Fingerprinting): Uzl c¥Las¥l )| iy 832l dasay wyis 4

Bapll Aalail| Aaladl 485 cAnllall S e cinatll o3 i e allaill Bosme pasbias e slaxe¥l Jiatll 3Ll
79




obasdle duaicd! x| Juadll

ZL..}Q_” -\-.’:S‘UB oL Cdlasy @Ai RINELY Lddeig T—a—w 489,00 AL By

Base64 =lwi)les (e cotad 4add Jl9s alusiwl: (Secure Obfuscated Storage) 381 gil | el padddly biled! ol 5
oM o Buolaaed] LoDl 561,58 Al8a) e ol masaill coleaks (3 (2850 Asgazell duolud) L] 2uaaTy Llox]
gasaiall Ao grall sl bl Jadad IS (o @Sl bigiuey

:Git (Version Control with Git)alasiwl &lylaus 5y05)-13.5

Az Il Sl é)\.“’ E'U N

(Branches). &zl §9,411 8510 .2

Glsill pshill ees 3

Aplzw alesgiun e g9,adl oo bl fud s> 4
850l Ao l3ll oliles Jeudintelli] IDEA g Visual Studio Code Jis yglatll ol 515 dxand) Git <l plasiwl @3 LS
Syl
spllald SLI JSad1-6

QG plad) iy AbelSd dzadsgg LA alSCaSmartParking plas aly calelad! olyLas¥) ;lj.?-lj ol doye JLeaST aay

@'5.733 ‘ Firebasegl; Ll 5..\5-}0 dolew 4als Lq_(‘\y i ‘;,:_»a}” e ZL»U‘.J! p.iz_'i 2(:-5_'3 Jﬁw asla &.Ja_'i ‘wﬂslg.u M\j
Ay BT A e plasdl Js1s Slga¥ll

JQadelasdayys e Ao lill adlgll maias (o Sy 3] Izl casldl gudas pe pladl ae Jelany il ¢ 35ludl 92 Jo¥l Lo, L)
Leslols lism (bomes sl AlS) me « GPS e il J1§tlio 45l 3 S, Ll sl 53 Lrsly sl eyl « dadl i)
by ‘zgi é

Bylo) 4 zeuls @Sl A gd M5 (40 Bodma ilesMlio cllasg cdie J 95l Jaddl of cadsll comlio gag ccadoll yuun ga il L)Ll
4.95}4., Aalazll Q‘J!}ﬁ?‘j «Lb}_xxﬂ 3..3_)L7.A3 ‘)Lﬁa&\ Sy cdad \}Aj sl lio

ez e Bys9 Alalt 29y ey 3] (L LeST Luaill (e &oMo Y J95adl 529 « (Admin)allaid] e g¢d Ll )l L
Sl cdgll @ alasiad) Sl dexdy caladl oY1 48 hag cblucel 810y dlalSin loal ae cliszmdly (podsiudly cadlsll

80




obasdle duaicd! x| Juadll

o e 8l g g yuly e ladl Cadolly Bladl lasys AolSie Apady Luais tdio Gllasl I Bl allast) s} ( SL) JSCAT1 g

Aidohung 59t Lwlill lga¥l (oL (S e

a SmartParking a

oylsl Judieuo
Slyluudl Ladlgo
NEPYEEOR RO

JLodll cisgll 6 oljludl 8blgo diblyog 5)lay dloliis nio
; : ahmedelaminetahri20235554@gmail.com

Jedall Junus #)

ol ol S9gsel) Joi ) Jurmaid dg):4.4 St/

4] a9yl AelSy g ASIYI wunll JLso| pseiiuneld (Saye SmartParking allss ) Jo ol bizad 421y ooy ol Amapall o 3
65T 80yl e slals Uiy AU il Taad " 8057 s s LSl 55 e 541 AelS wlasl/ Ll
e cral) Bole] Lasly Jliagls o JU oY Bunls: mly J1 S ™S | 2alS crad” 55 e Tt ) S putiiadl (g 13]

.Gmail

J 950393 s @Somill g ] 45539 Bl (r0 3l @i "ol Jumad” 55 e avieiaadl Laiany cilaglall ¢ Ja oy
(i ol gy allaadl e LM " jots — ipaS Josudl” 5L dz g0 LS (MANAGER 38 5IADMIN

o Slro Syl e 3] prismss o il gl slie mo U850 ] i dutis yolss Aibo L] ¥l | 1ySC cie: Dboll lino

Jddll 5528 o L]

81




obasdle duaicd! x| Juadll

gl “"'““ m' o LY 'n 021737 .:-q.itfa.-;y': = SmartParking a

(K] Wgaidio (= ot o Sy 0% =

3 0 367 367

wblgall @hlio dlgedin J5lol gl a=lio gslol wigigll JSlel LJlaz]
& 2 o

2 2 6 28

Jeloauall Jodilul widlgall gpao Juoadiwall GJlas| Ol jgandl Jlasl

il Slalpl paudl Slalyl Slal gyl Jlas]

5.300,00 5.300,00 0,00 9.222,50

U7 B0 22 2026/5/22 | 2 alall 3io | 2a

G st 2o

- Jojuel] Slibasy| dxdw:5.4 it/

Ul> daylieg 48l 0 s Eo> (ADMIN) J 95l ls oliliSmartParking alaid dalidl cilibasyl d>9d (o e ok dxdiall sda 3
Aulelas aludl Bue M5 (o 3uBog )99 JSCay pllaill

adzally 8yeladl cadlall (Lls) Ludy olyleud! adlgs Jlaz] (523 (KPI Cards) duas l olo¥l olydsl ool dxaiall (rasns

&3zl 5Ll AW sl BBl ey (ol @ 4893, LS (O35l 09 500k) eyl 9] s oo pllaidly (Sl sueg G
= ELLJA:- JSJ.JLH}" ‘Ia.u}’i.n u._'Lo:- e (ﬂ‘j&.‘b ‘&}!'*"9‘ «f}g,]\) ZLL.;.AJJ\ QL&.&_H > dowia (C.))

clsgmeaeld Gy & Balaseng cagall IV 2y 9,k 28l gomie Jadid Ao it Al alogany Amiiall inyad iy Slilidl Julmaly

(Blake ALerSs (Aalae (Al dd) Sligzaell SNl asieis JUAY ol migs 4yls il J) BLAYL (alil 7,58 2l

82




obasdle duaicd! x| Juadll

W geol 205 02:24:54 a5 by s
S0 (10 @ ) P «aslgallg J"J': (7] SmartParking
i ianan3 e duleaill @dlgall iy 19
s
Ml
+ S et Médéa HECASSo
£ %5 3 -~ Bl sl b, s . 3 3 " S
ol — Pt allgpe 439308+ 5 R
issa {
120c X
A
s 5t Ji ,’Jm.: MSila Vo RAsHE S0
Tissemsilt 2okl wdgall
X:Q$COH+ ¥ 7
Clluaia z 4001351t diil
o ok Sors ;
- el L Q0o ‘ Xél
et +o030+ g Sidi Ameur HLosoEne d A
\—))Lt-’ y‘\ o B002Ro as, 4/‘ pett dal
Al jad !’y M asiy <)
Quny Gl f
Ao@2 S%ASEA
50 o @
Pt +3020RE0 b)Suns Fhs
\ )<) Liao @

HIEHHo dall 5620R04 5

Leaflet | © OpenStreetMap =

Juis aago 3 Jlewilg wblgall Jgas ®
. Jjj-«w-u‘_a'j/}.[!j ‘7.5:9.";}/ dmi o:6.4 55/

A el By (L eagll Juoall o) allasll § Alras Slismm 8 55T deolas (oya Joot e Amiiall Gsin sy

oS0l Slondl e de Jaelly 3 50,21 sl e s Lo (Al

udy iyl Aaylie maliy « (ADMIN) J o5l LsliliSmartParking allasd cadlglly dasysell 1y (o 5e oty Adiall sda 3
Ay o LBl A I (0 Ay98 Al yag Audlyi Bygumy adlsll 3 JLasy)
e aBlgll oo 58] s Al 40 olylead) CaBlga a8lge ayama (Leafler) Lashsdl allas (e aaxad: ddelazt dlasyid! 1
ey Aaliall acid Jas,d) ALl Cadlgeld juas¥) L] dewd ca GSGolins Lelodl i Agle (usliaS dlasyz|
4 Lll) o SLaY aiesg ¢ @Bl Olgandl (e ot Jumolatlly duis B30 (315 «iBgo (ugsd ST he yaull e (LBles 2ilical)
Jesaisy Al il Leldlasy Lelowl (e oty cala il a8l 28180 Glimas Voun (o yay: slaullly a8l sl Jgio 2
ALl 1L ol e J) 28LYL cBighe Ao Aoyt Aol L] g o (Jgidn/ p2 Lt/ Jlazr) (SLaYI sle]
Aol Slalas 693 VIP (gole (Lyaas (SL g 1st aniant Tulimas Tls Talasen (oot codldmitly 2led aguoydl 3
sl paad Jasgilly cqad¥ ozl Ga¥1 adl) Sl (asl Agle cilillay cile 1) Al clalhag (SbxS i
LA W eeadl 3 Josad) suclud ala 4001 Cadloll pran pe (2eludly

83




obasdle duaicd! x| Juadll

gpmmﬂnmio 0 p 02:28:56 dblioll 811 (b
£ g 2026 sl 22 4o ghhliol e

SmartParking

dhuii @nio 3 i gbliall :

[EVECT.IT.1] i.ih.l.o‘:uh.ll [+]

* adgall =ddkhinll 1
- s ao Ay
&
Juboi @ jlewin @ A sy
(ztis 0) Jgduuall pyaall
clamdul  s-dalewg @ ©
e
wailgng oo gupioll gias
- &blinl 3yls]
oK -
o Ols0 0 :gganall * goill cuus G5Lo il gjigi S
Silslis i ggi 7 & gigo /&yl dslys 8 & asle byl 9 =
gilysas bjlaw B ¥
+ [+]
£orwi/pa 2500.00 8  pei/pa400.00 %  acluw/ps 60.00 @ . o
Juhei & Jlew il W i L_,Ln.i.l: + 0
ane gapw @
16
0

 Saisnell i 51 5y1s] Amier: 7. A )]

Joladl @Sl meiis ((ADMIN) J95ulls Lalsedl SmartParking allaid ol yleud| Cadlgag 3lolio 8yl5] 421y oy iy Axdiall da 3
A Casllagllg alud¥l e L 2uoladl cilasyailly olyleadl adlgn § ,aldly

Zt.y\ial e 4‘3“).5_';]‘ Lq;-l}i_c.‘g EFINAY Ml Jb-.)! ;A.Uaj__' cdamb > ‘—55‘9-4 ‘_J.MU d.a\gln C'J}"" :5..\9...\.? J}éﬁ dalaie GL&J! A
a8l gay (lasiyll e cno il (uuall Jadd (o523 (Combobox) (§3 Juude cioey ey S5 (10 caBgll (e " 95l juall” (pgal

e

Sy

alaial Baluse culid e Lassots llesl Ca8sll dae sty Jogucell pmod Buisyd Ale st Az lg :adloll sluels § 1ol mses 2
ALy SIS hlead s a8lgn (Aumlill ol Lasd1 (g93 Cablys VIP Cablgs dsle il CaBlge) s 2 cobaiilly 53L31 130
‘:5.4_“ BT a(gALJD Lol e ‘_ﬂ Bwda (CJ) é)j‘).;zﬂ Sbedl gééjl‘ grewmil oesates p.wé ZQL»J\..\.:-?@ QLE:_:).’JJ‘ s 3

Aoyl e 2okl yeeds Gload (Layadls Jolall Laglas) §lyamdl adsll lilas JLso¥ duainss Jsi> po «(0asliasl) psendlly
Alelagll

84




obasdle duaicd! x| Juadll

adﬁ‘) _a'ﬁ‘jl‘ ua).aJ )3)'\35 @}U 3i MYL: Sy d).zn o 4l _éébl\ ] ua).ad L_;ul} p.wﬁ :L((‘;!.é.‘ésj Al é]a\.ul‘ 48 4
(Modal) 4zt 8356 e 8yl Sladll Cmtd 3 ccaBoll Juland/enit) Ansya 5151 I Z8LAYL (aasll Slsl¥l Jlex

s,SJ-A-eJm.-.D a P02f33=‘?0 'n_s_'quq_-:g‘: = SmartParking

9172.50

5300.00

5300.00 0.00

o]

1
W

Bk

24 60 0 51 51

)3.(-4-”&4«.?[44}2’/3.2&44:8,4‘,&3.”
Glalnle 4 olsdl Cadell Al daylie 4 s > «(MANAGER) cadgll ysua Lol oilgbasYl dxgd (o4e o il sia L,g
AL el =ty ‘ALA._S,EH As 3839 G 90 JSCéa adUl
4Ll QSLA&AN ‘QSLA‘)N QL@! i ccadgell L_jub Mﬁl MY ol Adelas o8, 8 o ya3:a U ).3)\.5.1]\3 c1aY Ol ydige
‘JLA_?-:XB oAl ci}f..a&\ a‘é}ﬁ.n) e dowudno (G.:) @3\,.1!\ Hlodb Slal ¥ Jueas J 4800 (Adlall oljgmxtl > 5,2La009

(3l e SO

S ua.:.’x_‘i&a a(d]a_n.a/.]a.ﬁ».ﬁ) =L2JL'>5 4.3‘3.7..:3 4ol it ] ﬁM.U Ml‘ u:jjlb (WS L’:)S oD (‘z,aj}a) u':jjl‘ QLA}L:.A \'“““j 2
Al bl Juetd St CaBsll JUsy Luyill Bl g Osbo ot oyt J) A8LYL Ao Ldly 2asyally als, S0

Aelu 24 Hlas e Juaatll Lasigis Oiligzad| 39059 485> (15,9 (Bar Chart) Glay, & Babases Jadid :odlebeally Al pgyll .3

Al 35,00 B all Jagndd "Jgiadin” 9"z Lia" o syl 2890 oloel a195 i 59 (Pie Chart) Bysls Ualazeas

85




obasdle duaicd! x| Juadll

olse 3 e Juan! p.w\ toresatig sl Lol Cadaall Uxus Oiljgm> 8 5Y Llas) s A8 (o ymy iljgm]| ).sT Jou> 4
Sldaal ._L_;S‘LIJ (gx.Lo cBlae i «JeiSa) sl Al oy Lglo 85Lig « ol Alen ¥l Al ¢ sl ey é)ljj By By dgll

bl 79,5 o Jg50 die

i,SJ-.‘-U-\-najno 4 _,n.az;_a_a;ao a_'..munl' &= smartparking (I

B-1 A-9 A-8 A7 A-6 A5 A-4 A-3 A-2 A1
lia Lio Lo Lio 2lin 2lia Lio lin lin tia
B-11 B-10 B-9 B-8 B-7 B-6 B-5 B-4 B-3 B-2
lia Lo Lo Lis 2lio 2lis Lo Lis Lis o
Cc-2 ¢ B-19 B-18 B-17 B-16 B-15 B-14 B-13 B-12
lio Lio Lio Lio 2lin 2lis Lio lis lis lio
D-4 D-3 D-2 D-1 c-8 c-7 c-6 c-5 c-4 -3

»ﬂMﬁ/ﬂ/M.’ﬂ%,&ﬂ/

Aaylally JolS1 @Somtl) 4l ety « (MANAGER)aBsll yikes aliell Ci5851) il Lunn o SLA 8)15] Bz ly pinye o Aminall s
ALl QB_\__U e dic djw‘ dadga NESK Agdy o lue SO Adelaglly Adinssll

Ll o Gl Le ol i 1 5l Bl (o 2S4S 898501 il lus puazr (e Aleladd! (SLYI Al -1
Slla e s (Blaall ces) goleyll (@ladl Gadas e (e Jpzmme) Jlasndl (Jsade) yes¥l (7 ie) uas¥l i lasll

Ay @Sl s ziald o6 T e S8 (Sasg « o d5hl el e Adelas L yny ol il

Bylews Jg3 diad ¢ 3w > Oy a8 Gl Slilead) 3y10) (o ol (S5 (Walkein): goud! zoysells Jg ol s -2
Lasyanlly BgBall oy (e Fliy Aulaall 28Il Clummy Wlals pllaill pgd, 8yleadl 79,5 iy .oy s> gt "Jgada
J3aze "B LL" &L-‘A.ﬁ.‘ adqll B ) oYl Bdgdd (Bueiall

130 "3gmma” J) G3laks cadoll Al hiady ¢ 90 JSChn Sbiledl Bucld yamay allaidl agdy: il Gedas ao Slalidl oeldl -3

Alall ¥ el 3 Lot 8ol yuymty sommell lim slal¥ putall Sl ;g5 po o SAUI Catldl Gucdat pe o3mmms 3ila al3

86




obasdle duaicd! x| Juadll

50 5>) adsll J] 8Ls| 8589 il luw 28LsY jyield oy (33905 1395 (Bulk Add): 5uslg dads buyus 481 9o 8L -4
AUALI aga (ALyeS Shlise umls laliml 995 (il mlalys VIP ¢ sole) Bulill atall [Last ae «(5aslsll 3,11 3 Gl

Leliad] L8 Cadlgall 4a e diglas (ope pa(E (D C B e A)gss JSI Auasasell C8)a¥1 e 2l 2l Luduad wdsny Gslals

JS‘S usLAS“ L}LA:-! GA}JJ«:@\S&A (Gl Bygxxa ‘&JM A lie) adlll L«"Jb- s USLAS“ =31 J).d Ldelss &ﬂj.‘.r.

48

O 9SS YN 2yl

i 3 il ablgodl
m 3535 Sy9s0ll Aols Casasi
asiys
€ ! ety Jesadl Juaudd 5
© svaz g @BuAs Jgdal g
£526.5= & sus cboad guad agan wbuus eldal

e - -

ddf gl) Amibo: 11.4 i/ Jerud Amdio:10.4 S|

87




obasdle duaicd! x| Juadll

Ain e
451 di2gll judald syl

=

o2

213 g a5 72.7

: (Login Page)Jgs | Juzmud dmdgo -1

o b9 SmartParking Gubas ) zsdoll (neisiadly Lol Ll oo 3amtly Jos | Juxud 42l (o ye ok dxisall sia 3
AL Al ae eyt pamadiy e@blus J] pudadls (¥l Josull

S AT ddl stz Jos ol iz (0o (odieiadl (S5 (Firebase Auth): 2leiud | dayywg 2a¥| ddsbiall &4l g0 -
Louisy uaiatl $5 chyma 3529 cile I geadl o i3l Busly Aucaly 59,1 LalS slas] ol Hlls] sl 4895 e 59,ll 26k
il.LQ'ZU.sY L_? L@).r.j (JLAJY‘ tUa.E_q‘ 51 (Dg>g9a Al olue PTINES D9 a-QJsdj.ﬂ) sl {“'ﬂ}" s sl Wasetl JSL‘D

ez ey Ay

LSO el Al 24 ety oetanald maey Aelas Jubacio o B3lal el (3 535500 Auppdl| A1 ylasl 2l -
pdeiune Ly Olesal 2ot (S Binee ulisal (aye po Jadms¥ly Aud yall oyl (s bl S o Jased JSCaag
AalSin g dyaynseas

3oLy Ax Ll (193 any Jgumsll gy Sl bl Jadnd " )S" 5Liss 595 Gluaall g Lavianls Ll ads 201 -
G9ASTY Il L 5oyl el (read Bale] Loy Jlasy Alelas 5l 848U zzay "¢ 59 L) el caud” yales 3 ae LS
deeadl

8yilen zodolly JalSIl Josodl dilis 39l clemadd] e ol suzdl 1930 25 (Guest Mode): i daay pradl Jgadl -
demaddl Alae alasy Ax bl 090 8,2 Ladl CaBlglly Bbll) masatl"aps" damy Gubadl ]

88




obasdle duaicd! x| Juadll

: (Booking Page)_adl ol| jx> dxdo -2

el N\S@ Hlas | enasludd ) cAigae ke 510 Bg8gll Al e Adelatg Adymat 41y oo ye i des il sda ‘3
A Sl e Blasd ba 4l qasoe> dagling olasiud 2839

kil 3801 adgll (o238 aime Adelas Aasys (e Golall Lgsa § dmdinll Gormi pypud] dungilly Bpiiall Aoyl -
M ddie J] 8ydla pusiud) Jasd (Direction) 598 dugi 33 19959 « auSlly iyl i8] ao 8ol cadlgl
Aol

993 Ayl wlays VIP g‘zgol.:_) LS o8 s LEL Adinng Aounda aBlgll AL (o yay: é.\.ﬂj g‘.t-l.é.ﬁ‘ S sum=e -
e Bpimy el (om0 " ewlin” adhay puseiad 8yl an 38192kl a8l allaidl 5 . (LS Shlw (Aol cila Lo
Jl! eeeeld jlasell cadglly ¢ Jgmell cadglly o Lkl cadgll (s Juads dlelas Ol

91 853 Alelas @S 5150 an ((Eol ¢ a9« Flas) Tasaiag Boain jom> Shlis H8e5: Badarll sullg &yl jxdl abas -

Glas (Al ol Al i g5 Ligle uSiolivs AadY ylas ¢ joeal alas] e g 9all Silly k) joemedl dnplin -
Be8gll el of sl e il (oo il ] (Sad danpee @Sox3 5 o ebiled) Bueld (e 5,4l Active) Lz iPending
2 daday

2 s ol 7 3903 LB3LaL £zl (Lol Aukent) iy Aelas wuSTig ads 55 1355 popuedl pudally g 9all pdll pes -
Azl Boga mead dillasde (9uiy 4y ued (1o pukdeiud | (1Serd o) oLl way(Feedback Form)

(Navigation Page)alas sl 25Mllg dumr gl dmd o -3

oddss dl Jssmall 3 cnasld) aclud (Turn-by-Turn) 8glase; Sglas dumgtlly 51l sl lg AWMU &2 19 (o ye @k dmapall da @

Glaset alas el e g5l 5Ludl @yt (OSRM) 792all oMU polsey allaidl Loty :(OSRM) Bglases 3glas AoML| Syms -
‘Zda_l)_"x_” u\.& Zté.,\_g Ets).zhj a.AjA)A 2‘.5“,}35 Wi oS o ‘jj_;zzl‘ ;éj}l‘ QLQ‘.,\}! S>9 dl_'z-_n ﬁ..\.zlu.l\ gﬁ.n Y @M\

LMo leslad 5luisd (Text-to-Speech) IS ] paidl higaes lys Amdiall @eus ((TTS) duyall Ll Gigeall dm gl -
09 bl de #SAN @ 3ladl delug Las o("laay calaail 5l 100 way” 1) Ao pall AL pusetuell Anisls Asgeo
Asladl Jl yerwd) Jlail) as s

89




obasdle duaicd! x| Juadll

10 JS (698 S Aoyl e Byliad! 010 Cytntd (GPS) skl suotons cilos ol it SLE pyngailly adoll ads -
83Lall s i3l 25,01 Sl e Lz aute olosad 2ALEN Laig 3 S yell SLBLAN 38,02 Bt po cslial

sl Ll eyl peiwl Busog > Sloglan gw\jé}b_ﬂ Loy, il &H:g&gll g\a.é.” ool ldl i -
pudeiudl A8 Alasll guylall lilass e 2Ly @5L8LL Jgwo gl 239l e 3lg el e g LS o L

Wgayl e Leslall Laglatll e (Gorms Lasle Alaw A8y AALES (2,23 LS Jguogll dllasg Sllani¥l ol piige -
o ke A Al s e 50 s J8s gl (o BN iy (i) e ecobms o) alill Cllasi¥
Sousll a9 Ul CL’r_u g0 ‘a,\m.e.lj

sl sgus

0o Aegazme ugxly duaidlly yushall Aulee o V) (8yatung 2lalSie Luain slig £9,duall sl CBluadl Buaxi (o o)l e
A llaild Al sgumel ooy G A3y Apan,adlls BpaliazdWlg Auadll Slsuzlly iyl
s Led¥) Co A bl g Adladl 28001 13 A8 381,00 lielS dolsg ccdiall sliadl Ca IS sl ¢ Lozl § g aST) Aaal) e
aliall 2l Byl § Liwolin slaely lisSLl sda 4355 aal sty Agsunll 3o il sl Slaslaung Apasaloliall Solaslawnel! Jio
e Wl allaidl 385 Jlilly 59,8l oo 2oLl e § Aglaall oWl Aadall oo @iy o oz bl gl s 1) A3LSYL (Biaga8YI
Al Sl sueldy ol bzl

2980 ey 239 STty Anlem¥l Sllal e daay dlie A o AST) 2 pllas e A4l Bsaim go,ddl daly LS
Slucsosl] o (Sandbox) dylias iy e Jssandl Lgao J) ALSYL (adull mililgy (e Aung,all Aaylall 2uan, &illy Apagdasal)
ooy a8y AL Slipdatl] s el Lo I e S Al U ol i ! Aimdl] ALd! JLeST ey (il pual
Slazmadl 3:LS e 5S4 (Software Prototype) addse (zea gz 39038 Jldl pllaidl sgus g3l HYH Gus cile ) cbigaiall sda
Lol =kl 5151

90




obasdle duaicd! x| Juadll

:daslad|

el U yo (0 Adlasy Jlaw¥l 3SmartParking Real-Time Parking Management System §9, 4w =i « Juadll Ia alis 3
Ul B e alasll seze Uiyl Lot o3 ) Audligl s Auiudogll izl i 2y Disioma o aal) Jyaicl] Alonya ]
Ay claas alasiwl alladl sl @3 a8y . boarll &, wll Bl ao DligSell 2eayus euludy ddle A9 ey oo bos 0,80
48LaYL « Viteas React]S alasiuly 4 5¥) @Sxtll 4519 « Flutter )bl Jgemll casl ! gadas Jod cus g8l Bleadd 2uling
Firebase. de ueiad 4lelSiie 4pals 4y

gl ¢ SN sl aillsg A5 e e Ruspall Zall) e ots Alapsesy Raes il a1y g JalSio allas (e Aom L sl syl B
ANPR) 5 (10T ULl A dall zas pote Asls Ausbard¥l 2udall syuall pans wdys Ale 30LaSs adlll 55155 c2yaall eyl
Sl LW oy punstld Sil8g Lt Lo s L350 iy splall allasd] o ¥ el Ul e (3 Apee,l) a8l lilgy e JolS) Ll st
LI puan) 2L

91




dolall Acslzl!

Aaladl daslsll

¢>| axllas J] (2w w8SmartParking Real-Time Parking Management System g9, 5w o) Jsall Sy 3,80l s alis 3
Laliaadl ol iy (g9 alajl Gy saa (e Lae iy Log lliad) Cablgn s Aajl (29 ¥ ¢ 515l 3 4 yuamdl LIS 5]
Al g
G iyl alpaill ek 48 05 cAilage cllasMeg cDilaeg wbiluiwl (o iluwe sbadiuly Jlodd) a8l old Adidons dulys U 10
Byl ctaiel Aanll Bl Al Caaig Aol Cllldl e slaxe¥ly 8,1 sl Ol Bl il Cadlsl) Zoglaie
bl Bueld A daig UML cillalases aluseiwly @l puasat!l Ao ) cdanl @f (e 539 4aS) Aalises Aoy Lezmin (e
4>glIReact]S g sl ]l sedasd Flutter oo &yu> o Lads ae Agile (Scrum) dusein aldseiuls g9,4l1 duais @3 wdgFirestore.
(gl J=SFirebase g 1Y @Sl

@ Ll olzly cadloll oty caaslud) oy Jasys 8 a0 g halSie Auady Luain oliy (3 Lpwoludl] ddlual Guaxs § po,ddl s ual

10T 85¢>1) 2oLl Aadall mas Lgaso Lajyl (Aas adllg yolaid Vg duadll Slumall (any £9,adl daly (U3 aay . Jaall =3yl
ey Agilall seuall ot Buaue Il o AT a8l il e Sl o I AlS) pue g (@as, L) e IS s (ANPR 210K
ety O e o A gad] Awwladll Aad ) closell e 189y JolSie audsg allas yushas @5 uad el sda (o 0l
earad gkl

s e o 15 Jlo 36 alaiS 3edatl] L1 (Virtual Wallet) s 81 Aad Alaizma st J) Zeslall Jo bl 53,401 melass
S Al Byl Ao ) plUatl sxtad (AUl dgiinlly pssilall clisdliall o555 (xSl 2ulaz¥l olslla )

B9d Slargll ilislusey allasdl Jasy I oy (Slila ¥ 819 ¢ Lea¥) i) goes Jomtll ] g9yl (i « gatll goradl deg

Sewadl Jals e 853l Aogaladl 5,01 claapyles pe loles JT U cadloll Als dpuzs e 5alall 2801 2310 @l ey Aigunll
332l a8l 3as as e LS Ayl sl e (08 Las « T iy a8lsll Ul wyamsy olS, L BLAISTy clagyasally

Adle 480, suxll dadge ) l_;).,,a_‘ Sladl sla gy slaally 43I Cadlgll J515(Augmented Reality)

=iy (690 plo ol caass § ealuy O (Sas s Siladl FAS U Gl 9o Aang Ados B3k JissSmartParking (i
Sl B (3181 maay o)fg ST sl G Daolaod g, 1a JSCi 0 Jalis ol el Jasall 35239 ccolo Laudl JMlazl
Al 28 Slaghat)l Jlme § skl

92




).)Léé-“

syaball

[1] Office National des Statistiques (ONS), Parc automobile en Algérie, 2023. [Online].
Available: https://www.ons.dz/spip.php?article3030. [Accessed: Feb. 4, 2026].

[2] L'Echo d'Algérie, Parc automobile de I'Algérie : la structure d'age ¢élevée rend urgent son
renouvellement, 2023. [Online]. Available: https://lechodalgerie.dz/parc-automobile-de-lalgerie-
la-structure-dage-eleve-rend-urgent-son-renouvellement-dun-cout-total-estime-a-125-milliards-
de-dollars-sur-cing-ans/. [Accessed: Feb. 4, 2026].

[3] Kibo Commerce, Commerce Landscape: B2G, B2B, B2B2C, D2C, B2C, 2022. [Online].
Available: https://kibocommerce.com/blog/commerce-landscape-b2g-b2b-b2b2¢c-d2c-b2c.
[Accessed: Feb. 7, 2026].

[4] Ecommand, Exploring Different E-Commerce Business Models, 2022. [Online]. Available:
https://ecommand.co.uk/exploring-different-e-commerce-business-models-from-b2c-b2b-c2c-
c2b-b2g-to-b2b2c. [Accessed: Feb. 9, 2026].

[5] Wikipedia, Types of E-commerce, 2024. [Online]. Available:
https://en.wikipedia.org/wiki/Types of e-commerce. [Accessed: Feb. 9, 2026].

[6] UNSW BusinessThink, The C2B2C Business Model: Parking Space Sharing (Airparking),
2021. [Online]. Available: https://www.businessthink.unsw.edu.au/articles/C2B2C-business-
model-parking-space-sharing-Airparking. [Accessed: Feb. 12, 2026].

[7] StreetSecu, Smart Parking Locks and the Sharing Economy, 2022. [Online]. Available:
https://www.streetsecu.com/smart-parking-locks-and-the-sharing-economy-enabling-peer-to-
peer-parking-rentals. [Accessed: Feb. 14, 2026].

[8] DropDesk, How to Create a Parking Space Marketplace, 2022. [Online]. Available:
https://drop-desk.com/blog/guides/how-to-create-a-parking-space-marketplace. [Accessed: Feb.
14, 2026].

[9] ParqEx, The Airbnb of Parking, 2021. [Online]. Available: https://pargex.com/the-airbnb-of-
parking. [Accessed: Feb. 17, 2026].

[10] City Parking Egypt, From Concept to Reality: The Benefits of Smart Parking for
Commercial Spaces, 2021. [Online]. Available: http://cityparking-eg.com/from-concept-to-
reality-the-benefits-of-smart-parking-for-commercial-spaces. [Accessed: Feb. 19, 2026].

[11] Market.us, Smart Parking Systems Market Report, 2023. [Online]. Available:
https://market.us/report/smart-parking-systems-market. [Accessed: Feb. 21, 2026].
93



https://www.ons.dz/spip.php?article3030
https://lechodalgerie.dz/parc-automobile-de-lalgerie-la-structure-dage-eleve-rend-urgent-son-renouvellement-dun-cout-total-estime-a-125-milliards-de-dollars-sur-cinq-ans/
https://lechodalgerie.dz/parc-automobile-de-lalgerie-la-structure-dage-eleve-rend-urgent-son-renouvellement-dun-cout-total-estime-a-125-milliards-de-dollars-sur-cinq-ans/
https://lechodalgerie.dz/parc-automobile-de-lalgerie-la-structure-dage-eleve-rend-urgent-son-renouvellement-dun-cout-total-estime-a-125-milliards-de-dollars-sur-cinq-ans/
https://kibocommerce.com/blog/commerce-landscape-b2g-b2b-b2b2c-d2c-b2c
https://ecommand.co.uk/exploring-different-e-commerce-business-models-from-b2c-b2b-c2c-c2b-b2g-to-b2b2c
https://ecommand.co.uk/exploring-different-e-commerce-business-models-from-b2c-b2b-c2c-c2b-b2g-to-b2b2c
https://en.wikipedia.org/wiki/Types_of_e-commerce
https://www.businessthink.unsw.edu.au/articles/C2B2C-business-model-parking-space-sharing-Airparking
https://www.businessthink.unsw.edu.au/articles/C2B2C-business-model-parking-space-sharing-Airparking
https://www.streetsecu.com/smart-parking-locks-and-the-sharing-economy-enabling-peer-to-peer-parking-rentals
https://www.streetsecu.com/smart-parking-locks-and-the-sharing-economy-enabling-peer-to-peer-parking-rentals
https://drop-desk.com/blog/guides/how-to-create-a-parking-space-marketplace
https://parqex.com/the-airbnb-of-parking
https://parqex.com/the-airbnb-of-parking
http://cityparking-eg.com/from-concept-to-reality-the-benefits-of-smart-parking-for-commercial-spaces
http://cityparking-eg.com/from-concept-to-reality-the-benefits-of-smart-parking-for-commercial-spaces
https://market.us/report/smart-parking-systems-market

).)Léé-“

[12] N. Bellil, Smart Parking, IoT and Al, LinkedIn post, 2025. [Online]. Available:
https://www.linkedin.com/posts/nawel-bellil-5728902a0 smartparking-iot-ai-activity-
7387927571188953088-RM10/. [Accessed: Feb. 24, 2026].

[13] M. S. Rahman et al., "Smart Parking Systems: A Review of Sensor-Based and Image
Processing Approaches," International Journal of Innovative Research in Technology (IJIRT),
2021. [Online]. Available: https://ijirt.org/publishedpaper/IJIRT172397 PAPER.pdf. [Accessed:
Feb. 26, 2026].

[14] Nwave, "Advantages and Disadvantages of Smart Parking Sensors," 2019. [Online].
Available: https://www.nwave.io/pros-and-cons-of-smart-parking-systems. [Accessed: Mar. 1,
2026].

[15] Parklio, "Parking Space Detection: Sensors vs Camera — Comparison Review," 2021.
[Online]. Available: https://parklio.com/en/blog/parking-space-detection-sensors-vs-camera-
comparison-review. [Accessed: Mar. 1, 2026].

[16] ResearchGate, "Challenges and Opportunities in Smart Parking Sensor Technologies,"
2023. [Online]. Available:

https://www.researchgate.net/publication/372412628 Challenges and_Opportunities_in_Smart
_Parking_Sensor_Technologies. [Accessed: Mar. 4, 2026].

[17] A. K. Sangaiah et al., "A Smart Parking Solution Architecture Based on LoRaWAN and
Kubernetes," Applied Sciences (MDPI), vol. 10, no. 13, 2020. [Online]. Available:
https://www.mdpi.com/2076-3417/10/13/4674. [ Accessed: Mar. 7, 2026].

[18] V. Saraswat, "Designing a Real-Time Smart Parking System with Katka & MQTT,"
Medium, 2025. [Online]. Available: https://medium.com/@yvishal29saraswat/designing-a-real-
time-smart-parking-system-with-kafka-mqtt-4e8c63c365ca. [Accessed: Mar. 10, 2026].

[19] EMQX, "Efficient IoT Communication with LoORaWAN & MQTT," 2022. [Online].
Available: https://www.emgx.com/en/blog/lorawan-and-mqtt. [Accessed: Mar. 10, 2026].

[20] M. A. Hossain et al., "Smart Indoor Parking System Based on Dijkstra's Algorithm," 2020.
[Online]. Available:
https://www.researchgate.net/publication/339209665 Smart _Indoor Parking System Based o
n_Dijkstra's_Algorithm. [Accessed: Mar. 13, 2026].

[21] F. Russo et al., "Path Planning Algorithms for Smart Parking: Review and Prospects,"
Journal of Traffic and Logistics Engineering (MDPI), vol. 15, no. 7, 2024. [Online]. Available:
https://www.mdpi.com/2032-6653/15/7/322. [Accessed: Mar. 16, 2026].

94



https://www.linkedin.com/posts/nawel-bellil-5728902a0_smartparking-iot-ai-activity-7387927571188953088-RM10/
https://www.linkedin.com/posts/nawel-bellil-5728902a0_smartparking-iot-ai-activity-7387927571188953088-RM10/
https://ijirt.org/publishedpaper/IJIRT172397_PAPER.pdf
https://www.nwave.io/pros-and-cons-of-smart-parking-systems
https://parklio.com/en/blog/parking-space-detection-sensors-vs-camera-comparison-review
https://parklio.com/en/blog/parking-space-detection-sensors-vs-camera-comparison-review
https://www.researchgate.net/publication/372412628_Challenges_and_Opportunities_in_Smart_Parking_Sensor_Technologies
https://www.researchgate.net/publication/372412628_Challenges_and_Opportunities_in_Smart_Parking_Sensor_Technologies
https://www.mdpi.com/2076-3417/10/13/4674
https://medium.com/@vishal29saraswat/designing-a-real-time-smart-parking-system-with-kafka-mqtt-4e8c63c365ca
https://medium.com/@vishal29saraswat/designing-a-real-time-smart-parking-system-with-kafka-mqtt-4e8c63c365ca
https://www.emqx.com/en/blog/lorawan-and-mqtt
https://www.researchgate.net/publication/339209665_Smart_Indoor_Parking_System_Based_on_Dijkstra's_Algorithm
https://www.researchgate.net/publication/339209665_Smart_Indoor_Parking_System_Based_on_Dijkstra's_Algorithm
https://www.mdpi.com/2032-6653/15/7/322

).)Léé-“

[22] Sirin Software, "Smart Parking Solution with Cloud, Mobile App and Web Dashboard,"
2021. [Online]. Available: https://sirinsoftware.com/success/smartparking-solution-with-cloud-
mobile-app-and-web-dashboard. [Accessed: Mar. 19, 2026].

[23] R. Gour, "Building a Parking System App with Flutter: A Step-by-Step Guide," Medium,
2022. [Online]. Available: https://ranveergour781.medium.com/building-a-parking-system-app-
with-flutter-a-step-by-step-guide-a563c5al63el. [Accessed: Mar. 22, 2026].

[24] DLA Piper, "Data Protection Laws of the World — Algeria (Law No. 18-07)," 2023.
[Online]. Available: https://www.dlapiperdataprotection.com/index.html?c=DZ&t=law.
[
[

Accessed: Mar. 25, 2026].

25] CookieYes, "Guide on Algeria Data Protection Law: Law No. 18-07," 2023. [Online].
Available: https://www.cookieyes.com/blog/algeria-data-protection-law. [Accessed: Mar. 25,
2026].

[26] M. Pérez-Chacon et al., "Smart Parking System with Dynamic Pricing, Edge-Cloud
Computing and LoRa," Sensors, vol. 20, no. 17, p. 4669, Aug. 2020. [Online]. Available:
https://www.mdpi.com/1424-8220/20/17/4669. [ Accessed: Mar. 28, 2026].

[27] A. M. Ahmed, M. A. Youssef, and A. A. El-Khattam, "Smart parking management system
with dynamic pricing," ResearchGate, 2021. [Online]. Available:
https://www.researchgate.net/publication/356073163 Smart parking management_system_wit

h_dynamic_pricing. [Accessed: Mar. 31, 2026].

[28] W. Qian and E. Rajagopal, "Dynamic pricing for reservation-based parking system: A
revenue management method," Transport Policy, vol. 71, pp. 36-44, Nov. 2018. [Online].
Available: https://www.sciencedirect.com/science/article/abs/pii/S0967070X17306704.
[Accessed: Apr. 3, 2026].

[29] Z. Qian and R. Rajagopal, "Dynamic pricing and reservation for intelligent urban parking
management," Transportation Research Part C: Emerging Technologies, vol. 77, pp. 226-244,
Apr. 2017. [Online]. Available:
https://www.sciencedirect.com/science/article/abs/pii/S0968090X17300232. [Accessed: Apr. 3,
2026].

[30] R. Coric and M. Staron, "Smart Parking Pricing: A Machine Learning Approach," Boston
University, Boston, MA, USA, Tech. Rep., 2017. [Online]. Available:
https://people.bu.edu/staro/SDP2017.pdf. [Accessed: Apr. 6, 2026].

95



https://sirinsoftware.com/success/smartparking-solution-with-cloud-mobile-app-and-web-dashboard
https://sirinsoftware.com/success/smartparking-solution-with-cloud-mobile-app-and-web-dashboard
https://ranveergour781.medium.com/building-a-parking-system-app-with-flutter-a-step-by-step-guide-a563c5a163e1
https://ranveergour781.medium.com/building-a-parking-system-app-with-flutter-a-step-by-step-guide-a563c5a163e1
https://www.dlapiperdataprotection.com/index.html?c=DZ&t=law
https://www.cookieyes.com/blog/algeria-data-protection-law
https://www.mdpi.com/1424-8220/20/17/4669
https://www.researchgate.net/publication/356073163_Smart_parking_management_system_with_dynamic_pricing
https://www.researchgate.net/publication/356073163_Smart_parking_management_system_with_dynamic_pricing
https://www.sciencedirect.com/science/article/abs/pii/S0967070X17306704
https://www.sciencedirect.com/science/article/abs/pii/S0968090X17300232
https://people.bu.edu/staro/SDP2017.pdf

oball

[31] A. Al-Turjman, H. Zahmatkesh, and R. Shahroze, "Deep Reinforcement Learning-Based
Dynamic Pricing for Parking Solutions," Algorithms, vol. 16, no. 1, p. 32, Jan. 2023. [Online].
Available: https://www.mdpi.com/1999-4893/16/1/32. [Accessed: Apr. 9, 2026].

[32] S. Ahuja, "A Reservation-based Smart Parking System," Ph.D. dissertation, Dept.
Computer Science, University of Nebraska, Lincoln, NE, USA, 2017. [Online]. Available:
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1045 &context=computerscidiss.
[Accessed: Apr. 12, 2026].

[33] A. Sharma and P. Kumar, "Dynamic Pricing for Parking System Using Reinforcement
Learning," Academia.edu, 2022. [Online]. Available:
https://www.academia.edu/79875311/Dynamic_Pricing_for Parking System Using Reinforce
ment [earning. [Accessed: Apr. 12, 2026].

[34] P. Lin, X. Wang, and Y. Zhang, "Smart parking systems: A survey," IEEE Access, vol. 4,
pp. 4629-4642, 2016. [Online]. Available: https://ieeexplore.ieee.org/document/7772297.
[Accessed: Apr. 15, 2026].

[35] R. Singh and M. Gupta, "A Comprehensive Review of Smart Parking Systems:
Technologies, Challenges, and Future Directions," International Journal of Modern
Manufacturing Practices, vol. 7, no. 1, pp. 1-13, Apr. 2025. [Online]. Available:
https://journalspub.com/wp-content/uploads/2025/04/1-13-1IMMP_-A-Comprehensive-
Review-of-Smart-Parking-Systems-Technologies-Challenges-and-Future-Directions-1.pdf.
[Accessed: Apr. 18, 2026].

[36] J. W. Creswell and J. D. Creswell, Research Design: Qualitative, Quantitative, and Mixed
Methods Approaches, 6th ed. Thousand Oaks, CA, USA: SAGE Publications, 2023. [Online].
Available: https://www.ucg.ac.me/skladiste/blog_609332/objava _105202/fajlovi/Creswell.pdf.
[Accessed: Apr. 20, 2026].

[37] ParkWhiz Inc., ParkWhiz -- Parking App, Google Play. [Online]. Available:
https://play.google.com/store/apps/details?id=com.parkwhiz.driverApp. [Accessed: Apr. 22,
2026].

[38] SpotHero, SpotHero - Find Parking. [Mobile application software]. Google Play. [Online].
Available: https://play.google.com/store/apps/details?id=com.spothero.spothero. [Accessed:
Apr. 22,2026].

[39] ParkingDZ, ParkingDZ | Logiciel N°1 de Gestion de Parking en Algérie. [Online].
Available: https://parkingdz.com/. [Accessed: Apr. 25, 2026].

96



https://www.mdpi.com/1999-4893/16/1/32
https://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1045&context=computerscidiss
https://www.academia.edu/79875311/Dynamic_Pricing_for_Parking_System_Using_Reinforcement_Learning
https://www.academia.edu/79875311/Dynamic_Pricing_for_Parking_System_Using_Reinforcement_Learning
https://ieeexplore.ieee.org/document/7772297
https://journalspub.com/wp-content/uploads/2025/04/1-13-IJMMP_-A-Comprehensive-Review-of-Smart-Parking-Systems-Technologies-Challenges-and-Future-Directions-1.pdf
https://journalspub.com/wp-content/uploads/2025/04/1-13-IJMMP_-A-Comprehensive-Review-of-Smart-Parking-Systems-Technologies-Challenges-and-Future-Directions-1.pdf
https://www.ucg.ac.me/skladiste/blog_609332/objava_105202/fajlovi/Creswell.pdf.
https://play.google.com/store/apps/details?id=com.parkwhiz.driverApp
https://play.google.com/store/apps/details?id=com.spothero.spothero
https://parkingdz.com/

oball

[40] Garini Startup, Garini - Solution de Gestion et Réservation de Parking. Oran, Algérie.
[Online]. Available: https://garini.dz/. [Accessed: Apr. 25, 2026].

[41] "Agile Methodology," GeeksforGeeks, Apr. 27, 2026. [Online]. Available:
https://www.geeksforgeeks.org/software-testing/what-is-agile-methodology/. [Accessed: Apr.
28,2026].

[42] AltexSoft, "Functional and Non-Functional Requirements: Specification and Types,"
AltexSoft Blog. [Online]. Available: https://www.altexsoft.com/blog/functional-and-non-
functional-requirements-specification-and-types/. [Accessed: Apr. 30, 2026].

[43] Firebase, "Structure Your Database," Google Firebase Documentation. [Online]. Available:
https://firebase.google.com/docs/database/web/structure-data. [Accessed: May 2, 2026].

[44] Openlllumi, "Firebase NoSQL Normalization and Denormalization," Openlllumi. [Online].
Available: https://openillumi.com/firebase-nosgl-normalization-and-denormalization/.
[Accessed: May 2, 2026].

[45] Google Firebase, "Cloud Firestore data model," [Online]. Available:
https://firebase.google.com/docs/firestore/data-model. [Accessed: May 4, 2026].

[46] "Unified Modeling Language (UML) Diagrams," GeeksforGeeks, Apr. 16, 2026. [Online].
Available: https://www.geeksforgeeks.org/system-design/unified-modeling-language-uml-
introduction/. [Accessed: May 5, 2026].

47] StarUML, "StarUML Official Website," 2025. [Online]. Available: https://staruml.io/.
Accessed: May 5, 2026].

48] Visual Paradigm, "What is Entity Relationship Diagram (ERD)?," Visual Paradigm Online.
Online]. Available: https://www.visual-paradigm.com/guide/data-modeling/what-is-entity-
relationship-diagram/. [Accessed: May 7, 2026].

[49] Flutter Dev, "Flutter: Build apps for any screen," [Online]. Available: https://flutter.dev/.
[Accessed: May 7, 2026].

[50] Firebase, "Cloud Functions for Firebase," [Online]. Available:
https://firebase.google.com/docs/functions. [Accessed: May 9, 2026].

[51] Firebase, "Firebase Cloud Messaging (FCM)," [Online]. Available:
https://firebase.google.com/docs/cloud-messaging. [Accessed: May 9, 2026].

F /

[52] Flutter, "About Flutter," Flutter.dev. [Online]. Available: https://blog.flutter.dev/about.
[Accessed: May 10, 2026].

97



https://garini.dz/
https://www.geeksforgeeks.org/software-testing/what-is-agile-methodology/
https://www.altexsoft.com/blog/functional-and-non-functional-requirements-specification-and-types/
https://www.altexsoft.com/blog/functional-and-non-functional-requirements-specification-and-types/
https://firebase.google.com/docs/database/web/structure-data
https://openillumi.com/firebase-nosql-normalization-and-denormalization/
https://firebase.google.com/docs/firestore/data-model
https://www.geeksforgeeks.org/system-design/unified-modeling-language-uml-introduction/
https://www.geeksforgeeks.org/system-design/unified-modeling-language-uml-introduction/
https://staruml.io/
https://www.visual-paradigm.com/guide/data-modeling/what-is-entity-relationship-diagram/
https://www.visual-paradigm.com/guide/data-modeling/what-is-entity-relationship-diagram/
https://flutter.dev/
https://firebase.google.com/docs/functions
https://firebase.google.com/docs/cloud-messaging
https://blog.flutter.dev/about

oball

[53] React, "React — A JavaScript library for building user interfaces," React.dev. [Online].
Available: https://react.dev/. [Accessed: May 10, 2026].

[54] Vite, "Vite | Next Generation Frontend Tooling," Vite.dev. [Online]. Available:
https://vite.dev/. [Accessed: May 10, 2026].

[55] Ecma International, "ECMAScript 2015 Language Specification (ECMA-262 6th
Edition)," Geneva, Switzerland, Standard ECMA-262, June 2015. [Online]. Available:
https://262.ecma-international.org/6.0/. [Accessed: May 11, 2026].

[56] World Wide Web Consortium (W3C), "HTMLS: A vocabulary and associated APIs for
HTML and XHTML," W3C Recommendation, Oct. 28, 2014. [Online]. Available:
https:// www.w3.org/TR/html5/. [Accessed: May 11, 2026].

[57] World Wide Web Consortium (W3C), "Cascading Style Sheets (CSS) Snapshot 2024,"
W3C. [Online]. Available: https://www.w3.org/Style/CSS/. [Accessed: May 11, 2026].

[58] JetBrains, "IntelliJ IDEA - The Leading Java and Kotlin IDE," [Online]. Available:
https://www.jetbrains.com/idea/. [Accessed: May 12, 2026].

[59] Google, "Android Studio - Official IDE for Android," [Online]. Available:
https://developer.android.com/studio. [Accessed: May 12, 2026].

60] Google, "Firebase Console," [Online]. Available: https://console.firebase.google.com/.
Accessed: May 13, 2026].

[
[
[61] Git, "Git - Distributed Version Control System," [Online]. Available: https://git-scm.com/.
[
[

Accessed: May 13, 2026].

62] GitHub, "GitHub: The Complete Developer Platform," [Online]. Available:
https://github.com/. [Accessed: May 13, 2026].

[63] "How to Build Role-Based Dashboards in Modern Web Applications," Canadian Software
Agency. [Online]. Available: https://canadiansoftwareagency.com/role-based-dashboards/.
[Accessed: May 14, 2026].

[64] Scrum Alliance, "What is Scrum?," Scrum Alliance. [Online]. Available:
https://www.scrumalliance.org/about-scrum. [Accessed: May 14, 2026].

[65] Flutter Documentation, "Common architecture concepts," docs.flutter.dev. [Online].
Available: https://docs.flutter.dev/app-architecture/concepts. [Accessed: May 15, 2026].

[66] Vite, "Vite - Next Generation Frontend Tooling," [Online]. Available: https://vitejs.dev/.
[Accessed: May 15, 2026].

98



https://react.dev/
https://vite.dev/
https://262.ecma-international.org/6.0/
https://www.w3.org/TR/html5/
https://www.w3.org/Style/CSS/
https://www.jetbrains.com/idea/
https://developer.android.com/studio
https://console.firebase.google.com/
https://git-scm.com/
https://github.com/
https://canadiansoftwareagency.com/role-based-dashboards/
https://www.scrumalliance.org/about-scrum
https://docs.flutter.dev/app-architecture/concepts
https://vitejs.dev/

oball

[67] Vite, "create-vite package," npm. [Online]. Available:
https://www.npmjs.com/package/create-vite. [Accessed: May 15, 2026].

[68] React Team, "React Documentation," [Online]. Available: https://react.dev/. [Accessed:
May 16, 2026].

[69] npm, "npm CLI Documentation," [Online]. Available:
https://docs.npmjs.com/cli/v9/commands/npm-install. [Accessed: May 16, 2026].

[70] npm, "npm run-script (npm run)," [Online]. Available:
https://docs.npmjs.com/cli/v9/commands/npm-run-script. [Accessed: May 16, 2026].

[71] Firebase, "Firebase CLI (firebase-tools)," npm. [Online]. Available:
https://www.npmjs.com/package/firebase-tools. [Accessed: May 17, 2026].

[72] Firebase, "Firebase CLI Documentation," [Online]. Available:
https://firebase.google.com/docs/cli. [Accessed: May 17, 2026].

[73] React Router Team, "React Router Documentation," [Online]. Available:
https://reactrouter.com/en/main. [Accessed: May 17, 2026].

[74] npm, "react-router-dom package," [Online]. Available:
https://www.npmjs.com/package/react-router-dom. [Accessed: May 17, 2026].

[75] Leaflet, "Leaflet - an open-source JavaScript library for interactive maps," [Online].
Available: https://leafletjs.com/. [Accessed: May 18, 2026].

[76] React Leaflet, "React Leaflet Documentation," [Online]. Available: https://react-
leaflet.js.org/. [Accessed: May 18, 2026].

[77] npm, "leaflet package," [Online]. Available: https://www.npmjs.com/package/leaflet.
[Accessed: May 18, 2026].
[
1

78] npm, "react-leaflet package," [Online]. Available: https://www.npmjs.com/package/react-
caflet. [Accessed: May 18, 2026].

[79] Chart.js, "Chart.js Documentation," [Online]. Available: https://www.chartjs.org/.
[Accessed: May 19, 2026].

[80] React Chart.js 2, "react-chartjs-2 Documentation," [Online]. Available: https://react-chartjs-
2.js.org/. [Accessed: May 19, 2026].

[81] Recharts, "Recharts Documentation," [Online]. Available: https://recharts.org/en-US.
[Accessed: May 19, 2026].

99



https://www.npmjs.com/package/create-vite
https://react.dev/
https://docs.npmjs.com/cli/v9/commands/npm-install
https://docs.npmjs.com/cli/v9/commands/npm-run-script
https://www.npmjs.com/package/firebase-tools
https://firebase.google.com/docs/cli
https://reactrouter.com/en/main
https://www.npmjs.com/package/react-router-dom
https://leafletjs.com/
https://react-leaflet.js.org/
https://react-leaflet.js.org/
https://www.npmjs.com/package/leaflet
https://www.npmjs.com/package/react-leaflet
https://www.npmjs.com/package/react-leaflet
https://www.chartjs.org/
https://react-chartjs-2.js.org/
https://react-chartjs-2.js.org/
https://recharts.org/en-US

oball

[82] npm, "chart.js package," [Online]. Available: https://www.npmjs.com/package/chart.js.
[Accessed: May 19, 2026].

[83] npm, "react-chartjs-2 package," [Online]. Available:
https://www.npmjs.com/package/react-chartjs-2. [Accessed: May 19, 2026].

[84] npm, "recharts package," [Online]. Available: https://www.npmjs.com/package/recharts.
[Accessed: May 19, 2026].
[

85] GitHub, "jsPDF - PDF generation library," [Online]. Available:
https://github.com/parallax/jsPDF. [Accessed: May 20, 2026].

[86] GitHub, "jsPDF-AutoTable plugin," [Online]. Available:
https://github.com/simonbengtsson/jsPDF-AutoTable. [Accessed: May 20, 2026].

87] Sheet]S, "xIsx (Sheet]S) library," [Online]. Available: https://github.com/Sheet]S/sheetjs.
Accessed: May 20, 2026].

Accessed: May 20, 2026].

89] EmailJS, "EmailJS JavaScript SDK Documentation," [Online]. Available:
https://www.emailjs.com/docs/sdk/installation/. [Accessed: May 21, 2026].

[
[
[88] npm, "xlsx package," [Online]. Available: https://www.npmjs.com/package/xIsx.
[
[

[90] npm, "@emailjs/browser package," [Online]. Available:
https://www.npmjs.com/package/(@emailjs/browser. [Accessed: May 21, 2026].

[91] Firebase Core, firebase core package, pub.dev. [Online]. Available:
https://pub.dev/packages/firebase core. [Accessed: May 21, 2026].

[92] Firebase Authentication, firebase auth package, pub.dev. [Online]. Available:
https://pub.dev/packages/firebase auth. [Accessed: May 21, 2026].

[93] Cloud Firestore, cloud firestore package, pub.dev. [Online]. Available:
https://pub.dev/packages/cloud firestore. [Accessed: May 21, 2026].

[94] Cloud Functions, cloud functions package, pub.dev. [Online]. Available:
https://pub.dev/packages/cloud functions. [Accessed: May 21, 2026].

[95] Firebase Messaging, firebase messaging package, pub.dev. [Online]. Available:
https://pub.dev/packages/firebase _messaging. [Accessed: May 22, 2026].

[96] Flutter Local Notifications, flutter local notifications package, pub.dev. [Online].
Available: https://pub.dev/packages/flutter local notifications. [Accessed: May 22, 2026].

100



https://www.npmjs.com/package/chart.js
https://www.npmjs.com/package/react-chartjs-2
https://www.npmjs.com/package/recharts
https://github.com/parallax/jsPDF
https://github.com/simonbengtsson/jsPDF-AutoTable
https://github.com/SheetJS/sheetjs
https://www.npmjs.com/package/xlsx
https://www.emailjs.com/docs/sdk/installation/
https://www.npmjs.com/package/@emailjs/browser
https://pub.dev/packages/firebase_core
https://pub.dev/packages/firebase_auth
https://pub.dev/packages/cloud_firestore
https://pub.dev/packages/cloud_functions
https://pub.dev/packages/firebase_messaging
https://pub.dev/packages/flutter_local_notifications

oball

[97] Geolocator, geolocator package, pub.dev. [Online]. Available:
https://pub.dev/packages/geolocator. [Accessed: May 22, 2026].

[98] Flutter Map, flutter map package, pub.dev. [Online]. Available:
https://pub.dev/packages/flutter map. [Accessed: May 22, 2026].

[99] LatLong?2, latlong2 package, pub.dev. [Online]. Available:
https://pub.dev/packages/latlong2. [Accessed: May 22, 2026].

[100] HTTP, http package, pub.dev. [Online]. Available: https://pub.dev/packages/http.
[Accessed: May 22, 2026].

[101] Flutter TTS, flutter tts package, pub.dev. [Online]. Available:
https://pub.dev/packages/flutter tts. [Accessed: May 22, 2026].

[102] Mailer, mailer package, pub.dev. [Online]. Available: https://pub.dev/packages/mailer.
[Accessed: May 22, 2026].
[

103] Shared Preferences, shared preferences package, pub.dev. [Online]. Available:
https://pub.dev/packages/shared preferences. [Accessed: May 22, 2026].

[104] Flutter Dotenv, flutter dotenv package, pub.dev. [Online]. Available:
https://pub.dev/packages/flutter dotenv. [Accessed: May 22, 2026].

[105] Font Awesome Flutter, font awesome_flutter package, pub.dev. [Online]. Available:
https://pub.dev/packages/font _awesome_flutter. [Accessed: May 22, 2026].

[106] Cupertino Icons, cupertino icons package, pub.dev. [Online]. Available:
https://pub.dev/packages/cupertino_icons. [Accessed: May 22, 2026].

101



https://pub.dev/packages/geolocator
https://pub.dev/packages/flutter_map
https://pub.dev/packages/latlong2
https://pub.dev/packages/http
https://pub.dev/packages/flutter_tts
https://pub.dev/packages/mailer
https://pub.dev/packages/shared_preferences
https://pub.dev/packages/flutter_dotenv
https://pub.dev/packages/font_awesome_flutter
https://pub.dev/packages/cupertino_icons

Abstract:

This thesis examines the current state of parking management systems in Algeria, aiming to
develop a comprehensive digital solution for real-time parking management under the name
SmartParking Real-Time Parking Management System. The research provides a thorough study
of existing smart parking systems, identifies the shortcomings of the current situation, including
the lack of digital coordination between stakeholders, excessive reliance on traditional and
manual methods, and weak technical infrastructure, and proposes integrated technical and
operational solutions to address these challenges. The methodology encompasses quantitative and
qualitative data collection and analysis through electronic questionnaires, interviews, and field
observation. Based on the findings, the functional and non-functional system requirements were
defined, and the system architecture was designed using UML diagrams. This was followed by
the implementation and testing of the system, which relies on a mobile application built with
Flutter, an administrative dashboard using React and Vite, and an integrated cloud infrastructure
via Firebase. The study contributes to building a smart and efficient parking ecosystem in the
Algerian market, benefiting drivers, parking operators, and administrative entities alike.

Keywords: Smart Parking, Real-Time System, Parking Management System, SmartParking,
Mobile Application, Flutter, React, Vite, Firebase, Urban Mobility, Parking Optimization, [oT-
based Parking, Digital Transformation, System Design, UML Modeling, Algeria.
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