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Abstract

Urban parking management is a serious traffic and monetary problem in
highly populated cities. Conventional systems have huge operational
drawbacks, such as inability to detect available spaces, time loss
searching, inefficiency in the manual mode of payment, and failure by
administrations to dynamically monitor occupancy or exploit the data for
increased revenue.

Addressing this problem, the present thesis proposes the design and
implementation of an integrated web-based platform for parking garage
management. The system aims to bridge two primary gaps: enhancing the
user experience, whether for occasional visitors or regular subscribers—
and empowering operational management through robust monitoring and
decision-making tools. The solution adopts the philosophy of e-
management to transform manual processes into a centralized automated
system.

The platform was built through the utilization of a suite of contemporary
technologies, such as React.js and Node.js and Express.js for developing
user and server-side components, and the usage of QR codes for
facilitating entry and exit processes, and Twilio services for notifying and
e-mailing. An iterative waterfall approach was taken by the project for
managing lifecycles, allowing for flexibility in going back and forth
concerning requirements and error rectification at early phases.

The system’s main contributions include: (1) search and advance
reservation of parking spaces with electronic payment, (2) a
comprehensive subscription management module for monthly and annual
plans, (3) an all-inclusive dashboard enabling managers and staff to
monitor real-time operations and generate analytical reports, and (4)
flexible mechanisms for handling emergencies, such as lost QR codes.

The outcome is a fully operational, centralized system that benefits
everyone involved: providing drivers with smooth and reliable
experience, enabling service personnel to work effectively, and providing
garage managers with effective tools for improved operational and
financial success. The system is a solution that can truly exist in the real
world that has the potential to reduce traffic congestion and help cities
become smart and sustainable.
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User

1__[+int user_id
+string full_name
+string username
+string email
+string phone

Notification
+intid
+int user_id
. |+intrelated_entity_id

customer

+string type

+string title

+string message
+string status

+string related_entity

_ AUC."“-og 1 |+string role

+!m Iog_n(! —————————<{+bool isActive

+int user_id +int total_loyalty_points k>

+string action I =7 ey _10 1

+string entity_type +login()

+int entity_id +register()

+json detail +updateProfile()

s 1 <> 1 1<> <>1

Garage

+int garage_id
+int manager_id 1
+string name

+string address
+string governorate 1
+decimal latitude

+decimal longitude
+int total_capacity 1
+decimal hourly_rate
+int floors_number

+json working_hours

+int available_spots <1>
+decimal rating_average
+bool isActive
+string contact_phone
= K_>—— customer —

+string contact_emai

Subscription

+int subscription_id

+int customer_id

+int garage_id

+string subscription_type
+date start_date

date end_date
+string status

Booking

Garagelmage

| "l +int image_id
+int garage_id
+string image_url

reported_by_employee _id

Incident

+int garage_id

+int reported_by_employee_id
+int booking_id

+string description

+string status

id id

scanned_by

external_customers

+int external_customer_id
+int booking_id 7
+ string full-name

+ string vehicle_number

+int booking_id

+int customer_id

+int garage_id

+int spot_id

+int subscription_id

+int discount_id

+string payment_status
+string qr_code_identifier
+datetime booked_entry_time
+datetime booked_exit_time
+decimal booking_fee
+decimal total_charges
+string status

Q0T 9

«  |+int wallet_id

Wallet

+int user_id
+int garage_id

1 hal

Complaint

+int complaint_id
+int customer_id
+int garage_id
+int booking_id
+string subject

resolved_by_user_id

Transaction

+int transaction_id

+int wallet_id

+int booking_id
+decimal amount
+string transaction_type
+string payment_method

+string currency 1
+bool isActive

" l+string statu

1

ParkingSpot

+int parking_spot_id

+int garage_id

+int floor_number
+string spot_number
+string spot_type
+string status

+string description customer +gta ILZQ;ACOOSSLOQ
+string status +int gar;ge id
+string priority B FESpDn
+int resolved_by_user_id +|nt_ booku]g_|d g
+string action
+int scanned_by
+string notes
Rating
- +int rating_id >
GarageEmployee +int customer_id LoyaltyHistory
+int garage_employee_id +int garage_id +int history_id
+int user_id +int booking_id +int customer _id
+int garage_id +int rating +int points, ch_ange
+string role +string comment =

+date start_date
+date end_date
+bool is_active

+bool is_activ

+int reference_id

+string transaction_type

+string description

(Class Diagram) lial) Jalada — (1.0) J<&l)
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resolved_by_user_id - users L
- T PK | user_id
full_name = -
H “59'!';3’"9 notifications
emal
audit_logs ) phone PK |id
PK [log id client ————H role FK |user_id
00 isActive related_entity_id
FK |user_id —H E
T total_loyalty_points type
entil;lype password_hash H— title
entity_id H reset_password_token client message
details [ - status
manages T related_entity
client
bookings H .
— PK | booking_id
garages subscriptions FK | customer id H
PK _id PK | subscription_id FK garag_e_id
FK | manager_id FK | customer_id FK |spotid
name FK | garage_id Eﬁ ﬁubscrlptlgzjn_ld
address subscription_type iscount_i
govemorate H DS start_date vehicle_number
latitude end_date H O< payment_status
longitude stafus payment_time
total_capacity amount_paid qr_code_identifier
hourly_rate gr_code_identifier verification_code
floors_number 11 O booked_entry_time
available_spots LLE booked_exit_time
rating_average reported_by_employee_id booked_duration_hours
isActive booking_fee
working_hours incidents additional_charges
cancellation_palicy P : cancellation_fee
min_booking_hours E:é g]::g;:t—iéd H totaJicha:ges ; _
cancellation_fee e R = . overstay_duration_minutes
overstay_rate_per_minute Ek LZ%%—‘: d_igy_empluyee_ld overstay_fee
valet_parking_enabled T s loyalty_discount_applied
car_wash_enabled Sli:s;cﬂl;ptlon is_cancelled_within_grace_period
ev_charging_enabled status
monthly_subscription_rate e expiration_waming_sent
yearly_subscription_rate » ==
contact_phone Tt 3 T
contact_email wallets
-+ =+ -+ - 11
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FK | garage_id external_customer_id
N gs:?gr?& =0 Ejlokmg_id
i name
S ishctive Column1
EI'E :;ma?g;e_l?d Y scanned_by vehicle_number
image_url
garage_access_logs
complaints PK | log_id >0 transactions
— FK id -
PK | complaint_id FK | hooking i PK | transaction_id
— ng_id <
FK | customer_id . O] FK | wallet_id
" — action T
Oek | exaeece e Sy | O R | booka i
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s O description payment_method
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—0< —, ratings an; on_type
end_date - g reference_id
is_active “—(r] PK | rating_id description
FK | customer_id e,
FK | garage_id
FK | booking_id
rating
comment >O_ client
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DECIMAL
= (ehas)) Ehasll pasll ba latitude
DECIMAL
- (@) Aaall Jshll longitude
Gl Calgal LY dead)
NOT NULL INT total capacity
(@)
NOT NULL () delddl Hau DECIMAL hourly rate

Y4




eLE.'d\ sl

el Juadl)

NOT NULL (©hal)) G@lshl e INT floors_number
- Jaall cile L JSON working_hours
DEFAULT: 0 Lls dalid) oSLYY INT available spots
DECIMAL
DEFAULT: 0.00 i) Jasigia rating_average
(sheag pal claly) Al TEXT cancellation_policy
DECIMAL
DEFAULT: 1.00 Jaall clelad ) asl) min_booking_hours
DEFAULT: 0 sLlY) agu) DECIMAL cancellation fee
DECIMAL | overstay rate per minu
DEFAULT: 0.00 dady I jelanll ya t
e
fealidY)) bl Caa dana
DEFAULT FALSE b <) . BOOLEAN | valet parking_enabled
teal 2dY)) Gl Jawd dadd
DEFAULT FALSE b)) BOOLEAN car_wash_enabled
lyeSl) bl ad dedd
DEFAULT FALSE | - ol Sl o . BOOLEAN ev_charging_enabled
(dae ye 1ol yidYl)
DECIMAL (10, | monthly_subscription_ra
NULL | . (olod)) sl dpsy) jeu
) ) 2) te
DECIMAL (10,
NULL | (ko)) goiad) Iady) jau ) yearly subscription_rate

A




‘alﬁﬂ\ sl

ualdl) Juadl)
DEFAULT TRUE (Jhara/ i) )< s BOOLEAN isActive
- (d)) Jualgill Cala VARCHAR contact_phone
- (hasl) dalgll g5l 2y | VARCHAR contact_email
DEFAULT:
Ly gu)ls TIMESTAMP created at
DEFAULT:
Cpaanl) sl TIMESTAMP updated_at
Jaaaill aie Gilals hasd

:(notifications) </ jtady) Jgx ¥

Lebli )y Alall (s sinall Jaalii ga (Aaio/y ) (peddimall Cleill Jlay)

oailiadll sy Clilll & 51 3aeeY) Chay Cllalaall 5 @l ) aal) (i ddlidall illeally

Gillaadlally 35aal)

notifications_ ¥l 8218 Jgaa 1(V¥,0) Joa>

notifications

s Sulls

gl Sl g agandl
N S INT d
LU 2l il i
AUTO_INCREMENT S A e
NOT NULL,
' Caagieall ardil) INT user_id
FK (users.user_id)
Oaall 28y Ji) GLsIb dad )l Cajeall
NOT NULL shak ol e INT related_entity id
() el (ALl
sy g
NOT NULL ENUM type
(k) in_app i email

ARl




AUl asanal Cualdl) Juadl)
NOT NULL (la)) Jedy) lsie VARCHAR title
NOT NULL (©ba)) iy gina TEXT message

syl Al
(LWaYL) pending
pending:DEFAULT ENUM status
(dL.u $yY) m) sent
(8¢ 23) read
rdasiyall LSl
(J=~=) booking
(4lx)transaction
(J>0) register
NULL ENUM related_entity
(a=) rating
(<) complaint
(u=)e)promotion
-(£Ys) loyalty
DEFAULT:
JlY) g/l TIMESTAMP sent_at

JlY) e Wlel Jaw
DEFAULT:

Lasy) )l TIMESTAMP created_at

c-\.«i&“)!\ e 1;31.&3 ( M X

:(garage_images) <l <) jsa Jgan ¢

g 5580 ) Chay A A (a5 ol g e B2l il el sy il ) seall Loy
: IS pailasl g bl

garage_images_ ¢ <bibul) 3018 Jgaa 1(£,0) Jgaa

garage_images

VY'Y
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CilBadlally 3ga81
PK, AUTO INCREMENT Byguall 253l Cayaall INT image _id
NOT NULL,
FK (garages. garage_id) LSIL dadi jall o yaadll INT garage id

ON DELETE CASCADE

NOT NULL (©ka)) Brgall Ll VARCHAR image_url
DEFAULT:
5yguall ad) )l TIMESTAMP created at

:(parking_spots) < bl Cighg (Sl Jgaa 0
& ae Dluall 5l (Laadl Allall g sill) Cagiy S S Aliaiall Cldal sall daay
 SUlS [ailadll s bl & 5ig3aee ) Ca s duand Al

parking_spots_ oLl sas@ Jgaa 1(0,0) Jgi

parking_spots

llaadallg 4 gadl) Ryl
PK, Algl) el b jall Cayadll
y) - Al INT parking_spot_id
AUTO_ INCREMENT (u_ML
NOT NULL,
FK .
(garages Ol Al il 1<) INT garage_id
garage_id) ON DELETE
CASCADE
NOT NULL (@hal) @l L) INT floor_number
NOT NULL (hal) O 30/, VARCHAR spot_number
DEFAULT: normal ig Al ENUM spot_type

VY'Y



emﬂ\ sl oAl Ladl)
(2le) normal
(SlyeS) electric
Al
(z =) available
available:DEFAULT (Js+as)occupied ENUM status
under_maintenance
(1)
-(3l) closed
DEFAULT: 1.00 ) Jank DECIMAL price_modifier
DEFAULT: TRUE i yeflhds &l BOOLEAN is_active
DEFAULT:
O s AT &l TIMESTAMP last_booked_at
NULL (lis)) Ll 558 40y | TIMESTAMP | maintenance_start_date
NULL (lis)) Ll 558 4lgs | TIMESTAMP | maintenance_end_date
NULL, Liiye) Al Jie adiioe HAT NT last_status_updated_by
FK (users.user_id) (Opersiall Joan _user_id
DEFAULT:
Lty o)l TIMESTAMP created_at
DEFAULT:
Cuaail) )l TIMESTAMP updated_at

Janll i Sl s

UNIQUE

(9arage_id,

Ol (s S5 axe (e

UNIQUE Constraint

AR




‘amﬂ\ sl oAl Ladl)

floor_number,

spot_number)

:(garage_employees) <) Sl il ga Jgaa 1

:\:‘%L}M J\}J;‘)_”} Jazll C'_i\)'ié aad & lgd UM ‘fﬂ\ w\ﬂu ';I'}d\ Lmj‘ 4_"93)3
SIS ailiadll g i) ¢ 55 5aaeY) Caag

garage_employees_"<lilall 3a18 Jgaa 1(1,0) Jyaa

garage_employees

laadallg 4 4a8t) lal)
garage _employ
PK, AUTO_INCREMENT il gall Javead 2 pall Cayrall INT .
; ee i
NOT NULL, FK
Lasi pall padiiall INT user_id
(users.user_id)
NOT NULL,
_ cabagall 4 Jazy (53 )<Y INT garage id
FK (garages. garage_id)
scabhgall g0
(<a,24) supervisor ENUM role
-(z=s) scanner
- (kid)) Jaal) dolay ) DATE start _date
= (ki) Jaadl Llgs &y DATE end date
sk gl dlls
DEFAULT TRUE BOOLEAN is_active
Sl L :DEFAULT eLady) )l TIMESTAMP created at
ae Al GuassDEFAULT:
i ot Cpaail) sl TIMESTAMP updated_at
22and) )

Yo




emﬂ\ sl oAl Ladl)
UNIQUE (user_id, el (B adTeal) Gt ))SE alia UNIQUE
garage_id) .z Constraint

:(wallets) Léaall Jgaa |V

Caa g Joiill g clhaatll b aw cdlaall g O gl s reddiosal]l 400 30a N oy
9 Ceanl) § Oy &N A 35S - e 2 D2
L HUIS ailiadll g cliludl & 5 5aac Y|

wallets_ Vel 3as1d Jgaa 1(V,0) Jsa

wallets

2SI e

PK, AUTO_INCREMENT aiaall 2 all Capadll INT wallet_id
NOT NULL,
ALl axdsiadl)
FK (users.user_id) INT user_id
Uil
ON DELETE CASCADE
NOT NULL, FK
(Garages. garage_id) Aagaally dasijal) & )S1) INT garage _id
ON DELETE CASCADE

DEFAULT :0 Sl sl DECIMAL balance

DEFAULT: SYR Alaal) VARCHAR currency
:ddaeaal) Al
DEFAULT: TRUE BOOLEAN isActive
"” /"i 5
DEFAULT: Jlb Jus L) &y TIMESTAMP created_at
Ayl et die Jlh Guaas :DEFAULT Cuaail) Foyls TIMESTAMP updated at
o ST el a
o S UNIQUE
UNIQUE (user_id, garage_id) paieal) aid] Aladsse -

Constraint

A
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el Juadl)

:(bookings) <ljsaadl s LA

Alall agu )l o(Arill/labaall) clEY) cdedi Gl saall A Jualill Jay
L SUS [ailadldl s i) & 555 saee Y] Ciuay  ClS) AY) 5 Cila geadlly Ledals )

bookings_ A<l 3asld Jgaa 1(A,0) Jgaa

bookings
cillaadlallg 3 gaal)
PK, AUTO_INCREMENT Daall adll Capedl) INT booking_id
NOT NULL, FK
Oaall calia el INT customer_id
(users.user_id)
NOT NULL, FK
BYECSVF PN INT garage id
(Garages. garage_id)
NOT NULL, FK
(parking_spots. gaaal) Cagidll 1<a INT spot id
parking_spot _id)
NULL, FK (subscriptions.
PREGWON| S Pl INT subscription _id
subscription_id)
NULL, FK
(discounts_and_offers. (229 ) padiedl) andl) INT discount _id
offer_id)
rpdall dlls
DEFAULT: unpaid (£ s2x)paid ENUM payment_status
(g8 ) unpaid
jaall o<l 18 QR
UNIQUE NOT NULL SES VARCHAR | gr_code_identifier

(k)

AR




emﬂ\ sl oAl Ladl)
biill/ gaall ey (piaal s verification
NULL ash 2s€ i) Jaall palall | VARCHAR code
(ol
QR Lsdla elgil 5yl
NULL T TIMESTAMP gr_code expiry
NULL Blaall Aadll Joaall iy TIMESTAMP | entry time actual
NULL Bl A=dll g A1) g TIMESTAMP | exit time actual
yaall hhaall Jeiall
NOT NULL > 7 DATETIME | booked entry time
(k)
jaall i all g )all 8
NOT NULL ' gl S DATETIME | booked_exit_time
(@)
booked duration _h
NOT NULL (@leludl) sjsaaadll 52l | DECIMAL
ours
J8) Lkl Jaal) il
NOT NULL DECIMAL booking fee
DEFAULT :0.00 -(Ldla) wlerd) 4dla) agwy|  DECIMAL | additional_charges
DEFAULT: 0.00 () die Caend) cY) aswy|  DECIMAL cancellation fee
) el adud) Las)
DEFAULT: 0.00 ) Ed ] DECIMAL total_charges
(Y ly Gilegasl)
-g Al cdg joadll  5aa overstay duration
DEFAULT 0 Sl INT - -
(@Bl minutes
DEFAULT 0.00 el glaill aswy | DECIMAL overstay fee
loyalty discount_a
DEFAULT 0.00 ce¥sl) balds (e amdll dad | DECIMAL

pplied

VYA
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NULL Oaall glal) ey TIMESTAMP | cancellation_time
sall PAS laly) 25 Ja is_cancelled_withi
DEFAULT NULL BOOLEAN
s gacal) n_grace_period
Daall Al
_Usl) pending_payment
(e
(=<3<) confirmed
NOT NULL ENUM status
(&23) active
(J<s) completed
(s+k) cancelled
(sl 55la) overstayed
- aall e ddlia) cllaadle TEXT notes
DEFAULT: Jlb (s aall el &) TIMESTAMP created at
DEFAULT: aic Al ¢uass _
i Oaall duaas Al &) TIMESTAMP updated at
Oaall daaen ) B

:(transactions) 4:llal) dlalaall Jgaa .9
Ciny il Al adall Qs an (e calajind e a) Al S Al aa ),
IS atliadll y bl ¢ 51 aac Yl

transactions_ 4 <illal) 3as@ Jgaa 1(4,0) Jgaa

transactions

clBiadially 3548l Caua)

PK, AUTO INCREMENT Alalaall 23l Cajaall INT transaction_id

NOT NULL, Alalaall ddad yall ddass ) INT wallet_id

Y Y4



AUl asanal owaldl) Juad)
FK (wallets. wallet_id)
NULL,
FK (bookings. (229 0l) Jaiipall sl INT booking_id
booking_id)
lalaal) 48
NOT NULL DECIMAL amount
(e r il gl taaga)
:@.‘d\
Ja booking fee
(D> psw)) _
(c~s) top_up
(2lajiul) refund
NOT NULL ENUM transaction_type
,(_sa3) overstay_charge
,(+&)) cancellation_fee
,(pUsy Jax) system_adjustment
(&l 5i&l 243) subscription _payment
(SRl a8) ption_pay
sl dls
NOT NULL (Lag 5l dlasna) € wallet ENUM payment_method
-(saw) cash
Al
NOT NULL,
(4LSe) completed (diles) pending ENUM status
DEFAULT: pending
.(4\) failed
- (Sl Caag VARCHAR description
a3l (] daine e ST el st
DEFAULT: ik Joes | © o S E  vESTAMP | created at

2R s 3

AR




emﬂ\ sl oAl Ladl)

DEFAULT: (< e &3a)

Enaail) Zo,l TIMESTAMP updated_at
Joas = -

:(ratings) <laxdll) Joa ay N -
Caa g Glaalaill g 4uad Il Glaysil) & Gy eaaldly ddasi ya il yall ‘53 ¢ aall ;\J‘ o

L AUIS ailiadll g byl & 5 5aac Y|

ratings_ ) + <Ubal) sasd Jgaa 1(V +,0) Jsaa

ratings
cilaadlallg 3 gaal) all
PK, AUTO INCREMENT pdill 20 )al) o yaall INT rating_id
NOT NULL, FK il a8 (M) Jaanl) Cayas INT customer _id
NOT NULL, FK danii o (M) & DS Capna INT garage _id
FK RO INT booking id
(@tas)) -
NOT NULL, CHECK (rating 1- ) _
5) (psn3 0 A Y () auil) dasd INT rating
NULL S g e TEXT comment
(@tas))
DEFAULT: ik Jses axil sLa) gy syl TIMESTAMP |  created_at
DEFAULT: (Laxi (€ xie ¢adah il Guaas AT Cigg fls TIMESTAMP updated at

:(audit_logs) @24l cDlaw Jgaa day N

S G A Jealis e Gpeiiad Loy sy ) Al R s 3
(AU Gailaddl g Glilall & 6 g saaeY) Caa

audit_logs_ VY clibyl) 3as @ J gaa :(VY0) dsa

audit_logs

kA




‘.LE:J\ sl oAl Ladl)

Gillaadlally 35.a)
PK, AUTO INCREMENT GBl Jad 2yl Cayadl) INT log id
FK (users.user_id) DYl A (Al ardiedl Cajma INT user_id
daddll el &
NOT NULL VARCHAR action
(slis) ¢cads (Cuaai 1 fia)
- Caagiudal)l Gl g VARCHAR entity type
- cargiedll LY Cayra INT entity id
- i) Jualds JSON details
DEFAULT: b Qs Gaall Eigan gy f)l TIMESTAMP created_at

:(subscriptions) «is) Ad¥) Jgia hay VY
saec V) Ciay Allally dadlall @l 58 ae o Dleadl 45 sundl/iy jelll @l iaY) Lba

subscriptions_ 1 YeUibal) sas@ Jgaa 1(VY,0) Jsaa

subscriptions

clBiaMally 4 gadl) Chuagl)

PK, AUTO_INCREMENT S aad aall Cayeal) INT subscription_id

NOT NULL, Jsana Jaiiye) jidiall Jranll Ciyee NT customer _id
FK (user.user_id) (Orensiesdl)

NOT NULL, & G (zhal) el Gy NT garage_id

FK (Garage. Garages_id) 48 <l pay)
NOT NULL (gsime ) $¢d) A g ENUM subscription_type
NOT NULL S REY) ey )l DATE start_date
NOT NULL i) elgnl m) DATE end_date

Y ey
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oualdl) Juadl)
el pay) Al status
L active
DEFAULT: active ENUM
s&iexpired
+cancelled
NOT NULL i g gtaall alual) DECIMAL amount_paid
TIMESTAM cancellation_date
NULL (235 Of) REV olal) gy .
TIMESTAM created at
DEFAULT: b (s A aY) L] cagg )l 5
DEFAULT: < aie ¢adal ) TIMESTAM updated at
ARE Gnaad JAT gy fyll
Jaas i P
Ayl LAY eyl M8 Calea gr_code _identifier
NULL pddtey lfAYL dasjall (QR) varchar
LAY dsa (e (3Rl

:(loyalty history) s¥sl Jaw Jgaa VY

(U'_a\j};;j\ clalss dlq) Llas :\Abaj &) g ¢ ezl ;\}IJS\ Lalal 2\5); J< d)J;J\ KV JM
3aac V) Cia s Ledn )5 4 al) s i 53 ae (e saady Ledlasia) Jia) Lol gl f
SIS ailiadll s il & g3

loyalty_history_\ ¥eilbul) 5ae18 Jgan 1(V¥,0) Joa

loyalty_history

Claadlally 4 gaal) gl
PK, AUTO INCREMENT Y5l alas Javad 2 jdll Capadll INT history id
FK (user.user_id) Gaall dasipall Jaaall 23l Cayaall INT customer id
Yoll lalasy & juaill jlaga points_change
NOT NULL Aol Sl el INT -
(/o)

ey




emﬂ\ sl oAl Ladl)

t ol el leal) &3 transaction_type

. y»a JWS| :booking_completion
¢))& :subscription_purchase

DEFAULT: L)l cal &)l ENUM

el Jlas) :redeem for credit

.92 Juass :manual_adjustment

.yl crefund
NULL Ay dleall amyall Copadl INT reference id
NULL Gaall uadi Caay VARCHAR description
DEFAULT: b Jas i) Eagan Sy s TIMESTAMP created at

(OB £2eall) external_customers Js> LV €

external_customers_\ ¢ <ULl sasB Jgaa 1(V €,0) Jyaa

external_customers

CilBadlally 3 5aal) lasl)
external_custom
PK, AUTO_INCREMENT )BT Jaaell 1 jall Cayaall INT g
- i er_ i
FK (booking. booking id
Bookings_id) i
NOT NULL PESIEN R Vet| RN PV VARCHAR full_name
NOT NULL (Dbl Angl) Jaanll A8y o35 VARCHAR | vehicle_number
Sl a4l DEFAULT: ol olii) g o) TIMESTAMP created_at

:(garage_access_logs)z! S g s Aldsds Cllaw Jgia V0
Vés
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saec ) Ciay el (e gl s gl aand ae LS el 25 3/ 550 il Ja

garage_access_logs_ ) o<bibal) sasld Jgaa 1(V0,0) Jyaa

garage_access_logs

cilBadlally 35081 uagl)
PK, AUTO_INCREMENT Jaeadl 23l oyl INT log_id
NOT NULL,
FK (garages. Garage_id) 4 Sum Al U e INT garage id
Al sl

NULL, FK (booking.

Booking_id) zaAN/Jsaal gy Lasiyall Ganll Cajpes INT booking_id
JUICNIFY
NOT NULL, ENUM action
(zoo™) exit gl (Jsa3) entry
S JunsDEFAULT: zoANJsiall Eigan g oyl TIMESTAMP timestamp
FK (user.user_id) zall Ldany 8 (G3) padieial) Cajae INT scanned_by
- G Jin) Gaall e dudlial Gillaadl TEXT notes

(Lg‘)ai Glasdla JT cC\.uAS\ pac

:(complaints) <l Joaa a1
& s baaell Caay Ll ol ol 5 dallaall Al e o Deall (o dadiall NSl yy 85 Caaly

complaints_ Y Vbl 8218 Jgaa 1(V7,0) Joa

complaints

cliadiall g 2 gl a5l clbd ¢ ¢

V¢o




allai) s oualdl) Juadl)
PK,
Uida) (5sSall 2 yall Cayadll
AUTO INCREME | © ) A e INT complaint_id
[
NT (i
FK (user.user_id) | (5<all cala Jaaall Cayza INT customer_id
FK (garages.
. saa oSiall lyall i
Garage_id) bl e INT garage id
(whas)
FK (booking. oSl Jasiyall jaaldl o
( S e e INT booking_id
Booking_id) (kas)
NOT NULL (Osie) <l & gumga VARCHAR subject
NOT NULL sl Jualss TEXT description
dallad) (geSal) Al
New
DEFAULT: New In_progress
ENUM status
Resolved
Closed
Rejected
oSl dalles Lol
DEFAULT:
_ Low
Medium ENUM priority
Medium
Hight
JiswDEFAULT:
oSl i S g el TIMESTAMP filed_at
NULL (< a8 Sl s gy 5yl TIMESTAMP resolved at

AEA)
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NULL, FK BENFE-A JPEEGIVON [ §E ) INT resolved by user i
(user.user_id) GsSdl d
NULL ) - TEXT notes from_resolver
oSl
DEFAULT: (s
Jaall ol i gg )l TIMESTAMP created_at
DEFAULT: &3sh _
Jadl Guaay Af cdgg s | TIMESTAMP updated at

e < e

:(incidents) &gl Jgaa chay NV

o bl )yl i) AS il (il pe b Gand Al ) sall aen Jsaadl 138 Jay
L AUIS Gailadl) s i) £ 55 3aae V) Cia s (D) ) sa clanal) JSLi

incidents_ Y Veilibal) 3as@ Jgaa 1 (VV,0) Jox

incidents
<Uaadlall g 3 g8l i gl Uil £ o
o lal INT dent _id
Gaalall byl Cayaall incident i
AUTO INCREMENT Al el -
NOT NULL,
FK (garages. 4 a8y (Al el (s
( e bl INT garage_id
Garage_id) Galad)
Ll Al Calhgall
FK (user.user_id) o sl e INT reported by employee id
B Ealall e - = -
FK S ) Senll By INT booking_id

VeV
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(hosl) Galally
NOT NULL Galall Luadi Caag TEXT description
Gaaladl Eigan Cagg #uyld
NOT NULL ST TP TIMESTAMP incident_time
(sl
:éalad) dalles dls
Reported
Reported:DEFAULT
under_review ENUM status
Resolved
b L wsDEFAULT: i TIMESTAMP created_at
i alaill &
rlgalyl) asaai —0.0
rduaiall duniyd) dgalgll —Y. 0.0
J (2] a @

pdiiuall o D
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:(audit_logs) —aall )
CREATE TABLE “audit logs™ (
“log_id® int(11) NOT NULL,
‘user_id® int(11) DEFAULT NULL,
“action” varchar(255) NOT NULL,
“entity_type’ varchar(50) DEFAULT NULL,
“entity id> int(11) DEFAULT NULL,

“details’ longtext CHARACTER SET utf8mb4 COLLATE utf8mb4_bin DEFAULT
NULL CHECK (json_valid( details’)),

“created_at® timestamp NOT NULL DEFAULT current_timestamp()

:(bookings) Caall ¥

CREATE TABLE “bookings™ (

“booking_id® int(11) NOT NULL,

“customer_id® int(11) DEFAULT NULL,

“garage_id® int(11) NOT NULL,

“spot_id® int(11) NOT NULL,

“subscription_id® int(11) DEFAULT NULL,

“discount_id® int(11) DEFAULT NULL,

“vehicle_number” varchar(20) DEFAULT NULL,

“payment_status® enum('paid', 'unpaid') DEFAULT 'unpaid’,

“payment_time’ datetime DEFAULT NULL,

“gr_code_identifier® varchar(255) NOT NULL,

“verification_code® varchar(10) DEFAULT NULL,

“qr_code_expiry” timestamp NULL DEFAULT NULL,

“entry_time_actual® timestamp NULL DEFAULT NULL,

“exit_time_actual® timestamp NULL DEFAULT NULL,

"booked_entry time® datetime NOT NULL,

“booked _exit_ time® datetime DEFAULT NULL,

“booked_duration_hours™ decimal(10,2) NOT NULL,

“booking fee® decimal(10,2) NOT NULL,

“additional_charges® decimal(10,2) DEFAULT ©.00,

“cancellation fee® decimal(10,2) DEFAULT ©.00,

“total charges™ decimal(10,2) DEFAULT ©0.00,

“overstay duration_minutes® int(11) DEFAULT @,

‘overstay fee® decimal(10,2) DEFAULT 0.00,
VA4



“loyalty discount_applied” decimal(10,2) DEFAULT 9.00,
“cancellation_time® timestamp NULL DEFAULT NULL,
“is_cancelled_within_grace_period" tinyint(1) DEFAULT NULL,

“status’
enum( 'pending_payment', 'confirmed', 'active', 'completed’, 'cancelled’, 'ov
erstayed') NOT NULL,

“expiration_warning_sent® tinyint(1) DEFAULT 0,
"notes” text DEFAULT NULL,
“created_at® timestamp NOT NULL DEFAULT current_timestamp(),

“updated_at® timestamp NOT NULL DEFAULT current_timestamp() ON UPDATE
current_timestamp()

)
:(complaints)—u=all ¥

CREATE TABLE "“complaints™ (

“complaint_id® int(11) NOT NULL,

“customer_id® int(11) NOT NULL,

“garage_id® int(11) DEFAULT NULL,

“booking_id® int(11) DEFAULT NULL,

“subject’ varchar(255) NOT NULL,

“description® text NOT NULL,

“status’ enum( 'new', "in_progress', 'resolved’, 'closed’, 'rejected")
DEFAULT 'new',

“priority” enum('low', 'medium', "high') DEFAULT ‘'medium',
“filed at® timestamp NOT NULL DEFAULT current_timestamp(),
“resolved_at®™ timestamp NULL DEFAULT NULL,
“resolved by user_id® int(11) DEFAULT NULL,
“notes_from_resolver™ text DEFAULT NULL,

“created_at® timestamp NOT NULL DEFAULT current_timestamp(),

“updated_at® timestamp NOT NULL DEFAULT current_timestamp() ON UPDATE
current_timestamp()

)
:(external_customers)—aall ¢

CREATE TABLE "“external customers™ (

“external_customer_id® int(11) NOT NULL,

“booking id® int(11) NOT NULL,

“full_name® varchar(255) NOT NULL,

“vehicle_number”™ varchar(20) NOT NULL,

“created_at® timestamp NOT NULL DEFAULT current_timestamp()

V4.



:(garages)—u=ll .0

CREATE TABLE “garages™ (

“garage_id® int(11) NOT NULL,

“manager_id® int(11) NOT NULL,

“name” varchar(255) NOT NULL,

“address” text NOT NULL,

“governorate® varchar(255) NOT NULL,

“latitude’ decimal(10,8) DEFAULT NULL,

“longitude® decimal(11,8) DEFAULT NULL,

“total_capacity™ int(11) NOT NULL,

“hourly rate’ decimal(10,2) NOT NULL,

“floors_number” int(11) NOT NULL,

“working_hours™ longtext CHARACTER SET utf8mb4 COLLATE utf8mb4_bin
DEFAULT NULL CHECK (json_valid( working hours™)),

“available spots® int(11) DEFAULT o,

“rating_average ™ decimal(3,2) DEFAULT 0.00,
“cancellation_policy”™ text DEFAULT NULL,

“min_booking hours® decimal(4,2) DEFAULT 1.0,
“cancellation fee’ decimal(10,2) DEFAULT 9.00,
“overstay_rate_per_minute’ decimal(10,2) DEFAULT 0.00,
“valet_parking_enabled™ tinyint(1) NOT NULL DEFAULT @,
“car_wash_enabled” double NOT NULL DEFAULT 9o,
“ev_charging_enabled™ double NOT NULL DEFAULT 9,
"monthly_subscription_rate’ decimal(10,2) DEFAULT NULL,
“yearly subscription_rate’ decimal(10,2) DEFAULT NULL,
“isActive® tinyint(1) DEFAULT 1,

“contact_phone” varchar(20) DEFAULT NULL,
“contact_email® varchar(255) DEFAULT NULL,

“created_at® timestamp NOT NULL DEFAULT current_timestamp(),

“updated_at® timestamp NOT NULL DEFAULT current_timestamp() ON UPDATE
current_timestamp()

)
:(garage_access_logs)—uall .1

CREATE TABLE “garage_access_logs™ (

“log_id® int(11) NOT NULL,

“garage_id® int(11) NOT NULL,

“booking id> int(11) DEFAULT NULL,

“action® enum('entry','exit') NOT NULL,

14)



“timestamp® timestamp NOT NULL DEFAULT current_timestamp(),
“scanned_by" int(11) DEFAULT NULL,
"notes” text DEFAULT NULL

:(garage_employees)—aall VY

CREATE TABLE “garage_employees™ (

“garage_employee_id® int(11) NOT NULL,

“user_id® int(11) NOT NULL,

“garage_id® int(11) NOT NULL,

“role’ enum('supervisor','scanner') DEFAULT NULL,

“start_date” date DEFAULT NULL,

“end date” date DEFAULT NULL,

“is_active® tinyint(1) DEFAULT 1,

“created_at”™ timestamp NOT NULL DEFAULT current_timestamp(),

“updated_at® timestamp NOT NULL DEFAULT current_timestamp() ON UPDATE
current_timestamp()

)
:(garage_images)—u<ll A
CREATE TABLE "garage_images™ (
“image_id® int(11) NOT NULL,
“garage_id® int(11) NOT NULL,
“image_url® varchar(255) NOT NULL,
“created_at® timestamp NOT NULL DEFAULT current_timestamp()

:(incidents)—aall 4
CREATE TABLE “incidents™ (
“incident_id® int(11) NOT NULL,
“garage_id® int(11) NOT NULL,
“reported_by employee id"® int(11) NOT NULL,
“booking_id" int(11) DEFAULT NULL,
“description” text NOT NULL,

“incident_time® timestamp NOT NULL DEFAULT current timestamp() ON
UPDATE current_timestamp(),

“status” enum( 'reported’, "under_review', 'resolved') DEFAULT
"reported’,

“created_at® timestamp NOT NULL DEFAULT current_timestamp()

:(loyalty_history)—a<ll -
Y4y



CREATE TABLE “loyalty history™ (
“history id™ int(11) NOT NULL,
“customer_id® int(11) NOT NULL,
“points_change”™ int(11) NOT NULL,

“transaction_type”
enum( 'booking completion', 'subscription_purchase', 'redeem_for_credit',"
manual_adjustment', 'refund’') NOT NULL,

“reference_id" int(11) DEFAULT NULL,
“description’ varchar(255) DEFAULT NULL,
“created_at® timestamp NOT NULL DEFAULT current_timestamp()

:(notifications)—a=all V)

CREATE TABLE “notifications™ (

“id® int(11) NOT NULL,

“user_id> int(11) NOT NULL,

“related_entity_id® int(11) NOT NULL,

“type” enum('email',"'in_app') NOT NULL,

“title” varchar(255) NOT NULL,

"message” text NOT NULL,

“status® enum('pending', 'sent', 'read') DEFAULT 'pending’,

“related_entity’
enum( 'booking', 'transaction', 'register', 'rating', 'complaint’, 'promotion
', "'loyalty') DEFAULT NULL,

“sent_at® timestamp NOT NULL DEFAULT current_timestamp (),
“created_at® timestamp NOT NULL DEFAULT current_timestamp()

:(parking_spots)—u=ll VY
CREATE TABLE "parking spots™ (
“parking_spot_id® int(11) NOT NULL,
“garage_id® int(11) NOT NULL,
“floor_number” int(11) NOT NULL,
“spot_number” varchar(50) NOT NULL,
“spot_type’ enum('normal’, 'electric’,'vip') DEFAULT 'normal’,

“status’® enum( 'available', 'occupied', 'under_maintenance', 'closed’)
DEFAULT 'available',

“price_modifier® decimal(5,2) DEFAULT 1.00,
“is_active’ tinyint(1) DEFAULT 1,
“last_booked _at® timestamp NOT NULL DEFAULT current_timestamp(),

“maintenance_start_date® timestamp NULL DEFAULT NULL,
14Y



"maintenance_end_date® timestamp NULL DEFAULT NULL,
“last_status_updated_by user_id® int(11) DEFAULT NULL,
“created_at® timestamp NOT NULL DEFAULT current timestamp(),

“updated_at® timestamp NOT NULL DEFAULT current timestamp() ON UPDATE
current_timestamp()

)
:(ratings)—aall VY

CREATE TABLE “ratings™ (

“rating_id® int(11) NOT NULL,

“customer_id® int(11) NOT NULL,

“garage_id® int(11) NOT NULL,

“booking_id" int(11) DEFAULT NULL,

“rating’ int(11) NOT NULL CHECK (" rating™ »>= 1 and "rating® <= 5),

“comment” text DEFAULT NULL,

“created_at® timestamp NOT NULL DEFAULT current_timestamp(),

“updated_at® timestamp NOT NULL DEFAULT current_timestamp() ON UPDATE
current_timestamp()

)
:(subscriptions)—uall V¢

CREATE TABLE “subscriptions™ (

“subscription_id® int(11) NOT NULL,

“customer_id® int(11) NOT NULL,

“garage_id® int(11) NOT NULL,

“subscription_type® enum('monthly', 'yearly') NOT NULL,

“start_date” date NOT NULL,

“end_date” date NOT NULL,

“status® enum('active', 'expired', 'cancelled') DEFAULT 'active’,

“amount_paid® decimal(10,2) NOT NULL,

“cancellation_date’ timestamp NULL DEFAULT NULL,

“created_at® timestamp NOT NULL DEFAULT current_timestamp(),

“updated_at® timestamp NOT NULL DEFAULT current_timestamp() ON UPDATE
current_timestamp(),

“qr_code_identifier’ varchar(255) DEFAULT NULL

:(Uansacﬁons);iuﬂ\ o

CREATE TABLE “transactions™ (
“transaction_id® int(11) NOT NULL,
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“wallet_id int(11) DEFAULT NULL,
“booking_id® int(11) DEFAULT NULL,
“amount® decimal(10,2) NOT NULL,

“transaction_type’
enum( 'booking fee', 'top_up', 'refund', 'overstay charge', 'cancellation_fe
e','system_adjustment', 'subscription_payment') NOT NULL,

“payment_method™ enum('e wallet', 'cash') NOT NULL,

“status®  enum('pending', 'completed’, 'failed') NOT NULL DEFAULT
'pending’,

“description’ varchar(255) DEFAULT NULL,
“created_at® timestamp NOT NULL DEFAULT current timestamp(),

“updated_at® timestamp NOT NULL DEFAULT current_timestamp() ON UPDATE
current_timestamp()

)
:(users)qml\ A

CREATE TABLE “users™ (
“user_id® int(11) NOT NULL,
“full_name” varchar(255) DEFAULT NULL,
“username’ varchar(255) NOT NULL,
“password_hash™ varchar(255) NOT NULL,
“email® varchar(255) NOT NULL,
“phone” varchar(20) DEFAULT NULL,
“role’ enum('admin', 'garage_admin', 'employee', 'customer') NOT NULL,
“isActive’ tinyint(1) DEFAULT 1,
“last_login® timestamp NULL DEFAULT NULL,
“reset_password_token® varchar(255) DEFAULT NULL,
“reset_password_expires® timestamp NULL DEFAULT NULL,
“total loyalty points® int(11) DEFAULT 9,
“created_at® timestamp NOT NULL DEFAULT current_timestamp(),

“updated_at® timestamp NOT NULL DEFAULT current_timestamp() ON UPDATE
current_timestamp()

)
:(wallets)caall VY
CREATE TABLE “wallets™ (
“wallet_id™ int(11) NOT NULL,
“user_id® int(11) NOT NULL,
“garage_id® int(11) NOT NULL,
“balance’ decimal(10,2) DEFAULT ©.00,

AR



“currency” varchar(3) DEFAULT 'SYR',
“isActive” tinyint(1) DEFAULT 1,
“created_at® timestamp NOT NULL DEFAULT current timestamp(),

“updated_at® timestamp NOT NULL DEFAULT current timestamp() ON UPDATE
current_timestamp()

)
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