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Juaaufi 1: Problem Context
Tuduyav Problem Context Waoundsidugh3n nsisuduiigndovuavs:uula 4 TildegRktie
KolAa ndAamsritAIIToTane3viAs:UUGaYADUAUDY HaouAdSALAINIUIN
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Juaoun 2: Conceptual Data Model

[l R\
Expense (S18919) 1-to-Many :
« Amount ($7udutdu) Relationship Category (Ku2RKL)
« Date (3ufi) I« Name (Sonuonk)
« Note (S19a:199m)

IDousUNFaRUIE) FaouSoWIRIBEUITNEIU Conceptual Data Model Tagasung3n duasutifo
msngnavis:uudovdanisooniduklisudoyaldoulusssu Iand Entity, Attribute na:
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Model Agnuufinavius:uuiiaidudoyaniosvavlaiuu MsignaavavioononNAUEIsaanIUBU
gouvovlasvasiv na:dovAulilRassnwov Ul 1g1lUd:Uunudoyakan @aoundsiduin ms
20NIIVUAGISUIINNISIINADIUSUAQBDUDENDTAIDU



Juaouf 4: Implementation Readiness
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aaoansdITUAPNSSU WaouAdSIBNs:a1uKSadoniseuaunsnuavIRusIunU 1alAsLasL Entity N
Relationship TR3aiou lia:idalomalkiseuiauanusAaiwuiadu nsbddousouisulisrgiRyiseusdninauion
1Budoukidvuovns:usumsaaniuu TlEWeLRSUaNs Nskanidgvnmsitaindovdawauunlusinsulugood
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fionssu 2: 910 Conceptual Model g Swift Data Model

AonssuludoudiioadvrsuigiowizaulldsuniumniuusiaavdoyaldviudAa (Conceptual
Data Model) Ald3ins K3 uonssuraukin Tugnisashonuushasvdoyalus:auniuniusinsuagoikan
ns WaoudsItuTKIRU3N msideulda Ao nisdrenaanusAaidoiasvasiviooniuulndsaviuniu
Swift ZorinkUnAIlu Modeling Language

WaouasUnu 10ald Conceptual Model 13> duaaudaludo nisidonnuiusinsufiaiuisa
fhenaalasvasivdoyaldogvdaou a: Swift IluntknoaniuuuiloeFdviivANUUaoaniBYovToYA
(safety) 1a:AWBQRUYEYIASLASV (clarity) TRWISBUNUNU3T fus:AuudAQ 1510 Entity o Expense
lla: Category WSoU Attribute lla: Relationship Agapundd Ao Ao “Is1o:thenaadviaviulAcagvls
lawgosnuAnukueizolaiwul3asudou”

WaouPINSaNSaNISasIv Data Model (KSorkualkWissurinauluwsauniu) laen1sasio Xcode
Playground IWalkisauIkuns:usumsagviduduaau lagideulnsvasiv Expense a1l Conceptual
Model God

import Foundation

struct Expense: Identifiable {
let id: UUID = UUID()
let amount: Double
let date: Date
let note: String?

let expensel = Expense(amount: 120, date: Date(), note: "Lunch")
let expense2 = expensel

StkIWWUWIAQ Waouo19a5UN80810319 IReIAU
e msls struct Bva:Aoudiv Value Semantics
WaouasUNw3 struct Tu Swift T8IUdAQIUU Value Semantics 30KUIEAIUZT NNASOATNSED
doK3orKUQAT (15U expense2 = expensel) 2:AaNS “AaaanA” [UlEnsanvdvlugvian
IG827U DINADD8V expense2 1TUEIUNUDY expensel KINDN1SIUAgUNUaY NsiUagunuavo:li
ns:nuAuauu



misls let orinkualkdoyallu immutable

iJoasuNetiv property Melu struct WaoundsBIKIRUI NnddgnUs:MAdY let INu var na:dv
A0 “kaflaisidvlbounyralRivagunlavAkavasoiass” IudAauav immutability GAW
dAryaghoavluiBvanidagnssuy wsigdetovAumsidasunlavdoyalaslidvlo kindoya
awsngniAluldmnkaiedikuv Tonainadadawana:wuduagnoun TuusunuavsIeFe
Kklvsiems IkamsadAiRaduluadanasgnuuRnibudalIfoosY (fact) TuAdsgnivasuivaviag
wanis kKindoviinly Aasasvdualaudlkuinuiv:uasuilavAinelu dAsiusAanydelRs:uul
AJIUUadangIa:asdvaauldve

AsAIKuQ Optional IWoa:fauaxWTLNUuauluTanosL

Tunisasunedoyaliuu Optional WaouliiAdsasugWev3 “fd ? iws1duddndshonoluian” id
AIsugNEAUIUBONSaNIUUTDYadT Optional 10UnalnAa:AauANUITuDSVYDLIaN3L Tu
nstis1e918 UwASLRIBoNDIds18aBuAINUIAU 18U “Lunch with team” IdUNVASVDIUTEo:TS
lag Msrkualik note 10u String? naavlKiku3n luushasvdayasousuanulintiuau nazl
UvAUTRNNJayadavauysad dvdu Optional IWIADRIWaKkaNIAEY error Indu ncidunis “doans
A WKWNgUaVTala” fus:Au Data Model nAtuanunu:dlusuludabAaualu nsooniuuisud
FoelRiuusaoviindudakguna:anandoaviuusunosy

Identifiable 328K SwiftUl Gaaudoyanda:sienmisia

Tumisasuetiv Identifiable na: let id: UUID = UUID () gaauAdsiBouloviunisrinniuuow
swiftul TagdvA1nu31 “dris10s1emssiedneranesios SwiftUl o:3ldagwlsinsienisiafio
s19nsIau” SwiftUl Tdnaln identity IWo@aaiunisilasundavuovdoyalu List K30 ForEach Kin
T identifier AGaOU Swiftul d:luauisanenigzsismsiinastkuldogvgndov

nsAkuQ let id: UUID = UUID () SvrifRsiedneidasismsioaanuaiiawi:dd Waoundsitudn
id TulaglBiwansiaavwa ncdidunalnizolasvasiongislks:uuanuisnsanismisidasundavuov
doyaldogvius:ansnw

TRiiSsuNQaovasv Data Model doe struct

import Foundation

struct Category: Identifiable, Hashable {

}

let id: Int
var name: String

let food = Category(id: 1, name: "Food")
let shopping = Category(id: 2, name: "Shopping")

struct Expense: Identifiable {

let id: UUID = UUID()
let amount: Double

let date: Date

let note: String?

let category: Category

init(amount: Double, date: Date, note: String? = nil, category: Category) {

self.amount = amount
self.date = date
self.note = note
self.category = category



let expenses = [

Expense(amount: 120, date: Date()

note: '"Lunch", category: food),

Expense(amount: 1000, date: Date(s, category: shopping)

for item in expenses

{

print("Amount: \(item.amount)")
print("Date: \(item.date)")

(
print('Note: \(item.note ?? "None™")")
(

II)

print

fionssuA 3: MsIUdsuo N struct § SwiftData @Model

TurkoTatibugovivaguriuidAtyon Data Model Raswdoe struct TUg SwiftData Waoundsik
ADUENATYAU “IKQWaYovLNSINS:AU” LINN31 NMSIU:LNIASVTRIKUAURA IUNKUNgUaLEIvTAD NsHTR

WIS8UAS:KUNIT 1) Model AdoNIUUAIY struct d:iAuUasafena:sauluBolAsLasIL nah

—

vijdo

dAaIBus:uunliiwgvwadikSunasidviuosvius:duiouwainsu

3.1. ADWNANCIVS:KITY Value Semantics l1a: Reference Semantics

struct fumu Swift f3udAQIUU Value Semantics naaAo IMaiNsiKuaAKSadvdoTola
IfiansAaaanA (copy) MlRida:auanausdbaniu:dudas:onndu nsilagunlavAiyovauaiauskivo:
Tugowans:nudasuanausadulaglidoo

struct Score {
var value:
¥

var studentA
var studentB

studentB.value

print(studentA.
print(studentB.

Int

Score(value: 50)
studentA

= 80
value) // 50
value) // 80

TunvasvAud class fEIUdAQIUU Reference Semantics BVKUIEAUIBUAIAUBKAEAD
aw1snawdvIUgvdoyayaideanuld MsiUdsunlavniudvavkiv:donans:nUCEas1v5L3UNLKUQ
nusAatiiAUdAnYluUSUNRJayadovdaanunl (identity) 1a:009s33a (ifecycle) AdapU 15U Joyan
dovgndaiiunids QAT na:gnidousounulukaled@duyovs:uu

class Score {
var value:

init(value:

Int
Int) {

self.value = value

b
by

var studentA
var studentB

studentB.value
print(studentA

print(studentB.

Score(value: 50)
studentA

= 80
value) // 80
value) // 80



3.2. ADWJNANCIVS:KID In—memory Model 11a: Persistent Model
RaoundsAvANUL IWans:qunisAa 15U “Gustdanauiasiialky Joyav:dvagrdalii?” Ia:nds
UaaulkiiSauaauriou 1a33vIRnaasvasivioUag1ovies 3o InMemoryDemo Ao

import SwiftUI

struct Expense {
let amount: Double
let date: Date

¥

struct ContentView: View {
@State private var expenses: [Expensel = []

var body: some View {
VStack {
Button("Add Expense") {
expenses.append(
) Expense(amount: 120, date: .now)

b

List(expenses, id: \.date) { expense in
Text ("\ (expense.amount)")

naaovsulUsinsuiia:nalu “Add Expense” KangAsL d:0s1ensUsINnTu List
kgasuloU (Stop) l1a: SulkisnAsL
waaws : shgnmisnvukuarkiglu

WaoUD5U131 Data Model AlS struct 9:10uiigw In-memory Model nandfio doyaiigsaagiaw:lu
KUEA WSSk WANDUVIU IfoIDUKgarivIU Joyav:aryKIaivKua
INUUAISUENYANUEVTDF A ATYUDY In-memory Model Aol
1. TiGAowAvag (No Persistence) - doyaluauisngndaifiuia:sennauuiidouldidoidanouiku
2. Tubovosdialus:dus:uu (No Lifecycle Management) - lids:uudaaulagdalu@sn object gn
aswidala gniATuidala Kéognauibala YWauundovdanisiow
3. Tun1sdanisAdwaaandovuovdolya (No Consistency Across Views) - [us:UURTKae View
K§aKa18\nmNModelnwsﬁoﬂwsﬂaganuusssuowawoﬁwﬁﬂﬁoorgHﬂﬂwséwwévﬁﬂja00ﬂéaoﬁu
RaouasuNedalu3n il struct D:KUI:AUMSASIVILUTIADVIBVIUDAQ IdITos:uuTANUBUTDU
uInNdu JaghAaikanto:nareiluauassaidoandasnssy IfowiSuuRudosiiauaw In-memory Model
135 Waoudvasuiu3 SwiftData rkunRidunalnfens:Aau Data Model TRknaneilu Persistent Model A2S
IWuUs:TunahAry31 SwiftData Iildvasulasvasvdoya ndivasuunuinyavioyalus:uu

TRySuuasvasvlusondiku Taedodadn PersistentModelDemo 91ndunaaavasvluiaadayados Class
la: SwiftData Aol

import SwiftUI
import SwiftData



@Vodel

class Expense {
var amount: Double
var date: Date

init(amount: Double, date: Date) {
self.amount = amount
self.date = date

}
struct ContentView: View {

@Environment(\.modelContext) private var context
@Query private var expenses: [Expense]

var body: some View {
VStack {
Button("Add Expense") {
let expense = Expense(amount: 120, date: .now)
context.insert(expense)
try? context.save()

List(expenses, id: \.date) { expense in
Text("\ (expense.amount)")

na:AfuFdoRIWE PersistentModelDemoApp.swift God

import SwiftUI
import SwiftData

@main
struct PersistentModelDemoApp: App {
var body: some Scene {
WindowGroup {
ContentView()
b

.modelContainer(for: [Expense.self])
}

naaavsulusinsuiiaznadu “Add Expense” kangAsv o:snonisusinglu List

kgasuoU (Stop) 11a: SulkisnAsL

WadWs : S1IINMSNVKUQTOAVDE

WolRWIZBUINaAIUITRIREIAUNISIS SwiftData WaoUA2SOSUNYINUIAUALT

- Tudunsn WaoundsBIRWISBUIRUI Aana Expense TUTEWevlAsvaswdayandlu ididudainuuay
Joyandavandaiiunidsfugnudoyavaviou nsld @Model fKUNAUS:NATK SwiftData NS1UN
panatidu entity ﬁ'da\)ﬂuﬂﬁomu YaNs na:uunnav persistent store IJo SwiftData wu @Model
S:UUD:ESIY schema dksudaifiudoyalosdaluda IVasu property nMelupanalknatgiduadlugu
Joya lamvaiassunalndiksuaaaunisivdsundavuav object ida:dd uanond SwiftData Joasv
saanunivov object IMiolRaursnanvaviia:gvlasiugdoyas:kiwrane view [Gogogndov



qoéwﬁrgr‘imsﬂuﬁa SwiftData fnnkualkluiaadovidu class INufD:IdU struct 1GoVINS:UUGDVANS
reference semantics IWalkanuU1SNAQMU identity YoV object la:9aN"S transaction 1dogvD
Js:ansnw

kavonrkualulaadoyaidd Juasudaun Ao Msrkua container vovdoyalulwakanuaviol
AL .modelContainer(for: [Expense.self]) DunuindAnylumsidaldonus:uusaifiudoyavaw
SwiftData WaouAJSoSU1831 model container 1USgUIATaUINUYDVIUTOYaNYs:uU Taglkunn
a3 persistent store Tkaa schema 91nluicanfmkua San1snisgrelnsvasvdaya (migration) lia:
asv context dKSUTK view dv 9 Tunadldsounu mss:u [Expense.self] 10unisuanik SwiftData
nsU3NTUdayalidovsavsu Entity Tauny nao:ldsiemsiiunisasivlasvasvuavudoyadoid
ISUAU

MsasuUNeddulindSHTRRISEUIRUST container ITUAUGNALYOVS:UU persistence AIBaUAU lifecycle
yovIpUALKUQ

Aelu ContentView n1sdv modelContext WU @Environment(\.modelContext) 10uduaauRrflk
View anwsaidndowuRrvudiksusunasdeudoyald lag context rkuiAIdU workspace K30
session dksuNsrvuAUTayalugovinaikiv Tag context 17U object Agnlkaaul Gaawns
Iagunlav 1a:5an1s transaction noud:UURNaLIIUTOYaDSL NMISISEN context.insert(expense)
KUBTL NMSINL object TKUITAGWURITVILYOY context d@dUMSISEN context.save() Aonisdugdulia:
Uufinnisivdsunavikaiduav persistent store

@Query rikihidunalnioulevs:k3wmudoyanudiudadoridlasasy naalasndudainuuov
“FhSovuadolaluuus:NA (declarative fetch request)” AONWANUIINAU lifecycle yov SwiftUl 1doR
Weuunds:MA @Query Tu view s:uuD:riANsAvdoyadIn persistent store la:NNAAWSIZIAU view
lowaaluua

anutuzdAtyuov @Query Aowaawshildidudayanuuisia (live data) KwA1u3N Idadoyalugiu
UaLuJaUmswa‘iaunUa\) Tu3wsAaonmsiau ATy kEoausiens SwiftUl 9:3IWsy view RIS @Query
ruflaglidovidgauldadoinanisilagunvaviov ludAala:ioukan reactive data flow AIJUKI DYDY
SwiftUl

K&LPINNA@DLMAPNSSUA 3.1 11a: 3.2 132 FISEUAISIRUNTWEARPUS ITKUNAawVIDUD:AANE
AU Id “wnanssuyavdaya” nandivAulasduido Julusiond InMemoryDemo V(3 struct lia: @State
Joyav:nniiul3lukusunaiushuaviious:k3wnlUsinsurdoriiniu idokgasuliou doyaluktisgAus

2:0ndw ANfudIUsIOKIelURLKUQ TADVASEN3T In-memory Model

TunvasvAudiu TUsiond PersistentModelDemo (5 class SOUAU @Model lla: SwiftData Mk

Joyaluldagiiigviu RAM idgndamskiu ModelContext lla:anuufinaviu persistent store idaUana:ida

oUTku JoyaSvdoavag UAo Persistent Model

Tudout Wasuasuedalu3n msidasuon struct TUg class TuldinaoinaAua:asnnwbensad

idinaondarkuaiBuanidagnssuuay SwiftData laganunsnasuNgIKQWalBoIudAQ 3 Us:n1s vl

1. ldentity - Tu Persistent Model dJoyakivsisnisdoviddauidesfus:uu nsi3 Reference
Semantics YoV class ¥oalRnNNaauLoLIDUFIVEVIUGY object 1Ge2AUIA IJolnmsiAludoyalufkdy
msiasundave:a:AaulunnAnidoiudayadu



2. Lifecycle Management - SwiftData dovaiuisndaaiunisasiv misiAly na:nisauvdoyald nisr
IButsududavanfe object Addaudaitiov IulsARanAaaanlUuIuL Value Semantics
3. Consistency Across Views - [us:UURDKane View idodoyagniAlulu View kv msidaguidavads

gna:roulugv View dulagadaluua nsts class ia: Reference Semantics ¥oalkdoyalindu

d00A30VAUNINVS:UU

RaouAdsIdugfuaaufes Iinsl3 class v:ududorkuauaw SwiftData framework ncifuizv

nusAaNad nisdaauflanandaviuunuinikivovdoyalus:aus:uu UufAe Msens:auaNAEIASID UG

Joyaivlaiuunisaanunina:nnossiasanu

Aonssun 4: msiBoulev “nudaa” IAUNSWaIUMDUGI8 Xcode

niouasvlsiond WaouadsiaaviasvasivlwalaasvoviusiondlRyiSeuiRunou la:asuiginlasvasiv
Iwda:riou “misignAIUSURQBDU” NMVaMUaeNssY

ExpenseTrackerApp/

— ExpenseTrackerApp.swift

|
F— Models/

| F— Expense.swift
| L— Category.swift

|
— ViewModels/

| L— ExpenseViewModel.swift
L Views/
— ExpenseListView.swift
[ ExpenseRowView.swift
— AddExpenseView.swift
L— CategoryPickerView.swift

/1 Qoléuduua\)nau llasnKuQ SwiftData modelContainer

/7 Tulaas1gane (Persistent Domain Model)

// TWI0aKU2QaKY 1a:AWEUWUSIIUU One-to-Many

// A2NaNVS:KIY Model lla: View 90n1S Create/Delete

// 13QVSIINSSIEFNYAVKUQAGIEY @Query
// 1davdoyasigsukivsIeMS
// KUNEKSUIWUS1858 KU

// 1donKudakilagls @Binding lla: @Query

Product Name: ExpenseTracker
Team: Add account...

Organization Identifier: ios.ajthti.com

Interface:  SwiftUl
Language:  Swift
Testing System:  None

Storage:  None

Juaaui 1
isuduasvlusiond i0S App Tu Xcode Tag

Bundle Identifier: ios.ajthti.com.ExpenseTracker (:‘]:\)8.03"] ExpenseTracker "a:ﬁ—] KuaQ F]I']

<>

doq avd
- Interface: SwiftUl
- Language: Swift
- Storage: None (awmsmvTiu
SwiftData Framework [Gn19Kav)

<> <>

<




duaaui 2 aswiwalnesarsudaiiulwalulusion awiusAa MVVM God
« IWalaos Models Ao Domain Layer
« IWalaos ViewModels Ao Business Logic Layer
« IWalos Views Ao Presentation Layer

Juaaui 3 aswiwaluiaavovus:innsigsne dvdain Category.swift Tulwalaas Models naziggulAadol

import SwiftUI
import SwiftData

@odel
class Category {
var name: String
var expenses: [Expense] = []

init(name: String) {
self.name = name

}

Juaaui 4 aswlwaluiaavovsiusne lasdvdodn Expense.swift fulwalaas Models na:idgulAadod

import SwiftUI
import SwiftData

@odel
class Expense {
var amount: Double
var date: Date
var note: String?
var category: Category?

init(amount: Double, date: Date, note: String? = nil,
category: Category? = nil) {
self.amount = amount
self.date = date
self.note note
self.category = category

WaoUDSUIgIN

- SwiftData :rKktnAIdudIdans persistence lia: lifecycle 1RAU Data Model AIs1US:NNAGIE
@Model 11a:13 class IWosoVSU reference semantics lag SwiftData 9an1s identity fRlagsalula

- Category lla: Expense 10U Entity 300A2WEUWUSAUIUU One-to-Many Tag [Expense] Bvaglulwa
Category.swift Ao collection UoY Expense AFUWUSAU Category U

- SwiftData 9:a3$1v inverse relationship S:k310 Category lla: Expense IJo Expense gnritkua
category S:UUD:IWIL Expense UuinlUTu expenses yov Category Tkaalula GAoAWaUISan
¥29snu Consistency Across Objects



~
C=

uadUR 5 WU .modelContainer TUlWa ExpenseTrackerApp.swift Aol

import SwiftUI
import SwiftData

@main
struct ExpenseTrackerApp: App {
var body: some Scene {
WindowGroup {
ContentView()

}

.modelContainer(for: [Expense.self, Category.self])

Tuveuzansa ASIUUETRFISEUIWUANED import SwiftData lla:05U1931 .modelContainer KGN
fkuaWuRYaIRUgayan1ds la:us:NAUS:UU31 Model Tadav d:gndanisiae SwiftData

WalkIRunMwlumsiWudoya Waouo19a15an1srivIuYaY SwiftData fulwa ContentView.swift AT
import SwiftUI
import SwiftData
struct ContentView: View {
@Environment(\.modelContext) private var context
var body: some View {
VStack {

Button("Create Sample Data") {
let (food, expense) = createSampleDatal()
print("Expense Category:", expense.category?.name ?? "nil")
print("Category Expense Count:", food.expenses.count)

¥
.padding()

private func createSampleData() —> (Category, Expense) {
let food = Category(name: "Food")
let expense = Expense(amount: 120, date: .now, note: "Lunch", category: food)

context.insert(food)
context.insert(expense)

return (food, expense)

}

Toavgaauaémsﬂ’]sfﬁﬁ'ﬁ\) @Environment(\.modelContext) private var context fu ContentView.swift 31

- @Environment fu SwiftUl 10u Property Wrapper RIS&KSUGD “ANUSUNYDVS:UU (environment
values)” 151 157u View

- ModelContext Ad “cIonany” Aidou View 11U ModelContainer



N
w
i,

88 @ ) = ) 3G iew ) No Selection

import SwiftUI Z @ ContentView

import SwiftData =

S oo~

struct Contentview: View {

1

12

13 Q@Environment(\.modelContext) private var context

- f e )

15 var body: some View {

16 Vstack {

17 Button("Create Sample Data") {

18 let (food, expense) = createSampleData()

19 print("Expense Category:", expense.category?.name ?? "nil")

20 print(“"Category Expense Count:", food.expenses.count)

21 ¥

22 }

23 .padding()

24 } Create Sample Data

25

26 private func createSampleData() -> (Category, Expense) {

27 let food = Category(name: "Food")

28 let expense = Expense(amount: 120, date: .now, note: "Lunch", category: food)

29 context.insert(food)

30 context.insert(expense)

31

32 return (food, expense)

wy omm B8 1 aaaa

’ Line: 40 Col: 1 (3@
Expense Category: Food
Category Expense Count: 1

Auto ¢ ® Executable  Canvas 3 (&) Filter T O QO

Ju Button(“Create Sample Data”) rkunnlunisasivdoyadiogvrWiunisisenldiusaa
createSampleData() lago:Aufi Category Nla: Expense naulu a:wuwwadawsoonul avd

Expense Category: Food
Category Expense Count: 1

~

Juasui 6 a$wlwd ExpenseViewModel.swift Tulwalaos ViewModels lia:iggulaadod

import SwiftData
import SwiftUI

@0bservable
class ExpenseViewModel {

private let context: ModelContext

// UL State
var isSaving = false
var errorMessage: String?

init(context: ModelContext) {
self.context = context
}

// MARK: - Commands
func addExpense(amount: Double, note: String?, category: Category?) {

isSaving = true

let expense = Expense(amount: amount,
date: .now,
note: note,
category: category)

context.insert(expense)

do {
try context.save()




} catch {
errorMessage = "Failed to save expense"
b

isSaving = false

func deleteExpense(_ expense: Expense) {
context.delete(expense)

do {
try context.save()
} catch {
N errorMessage = "Failed to delete expense"

¥
// MARK: - Initial Data
func setupInitialData(categories: [Category], expenses: [Expense]) {
let defaultCategoryNames = ["Food",
"Transport",
"Shopping",
"Bills",
"Entertainment"]
var foodCategory: Category?

for name in defaultCategoryNames {

if let existing = categories.first(where: { $@0.name == name }) {
if name == "Food" { foodCategory = existing }
} else {

let newCategory = Category(name: name)
context.insert(newCategory)
if name == "Food" { foodCategory = newCategory }

}

if expenses.isEmpty, let foodCategory {
let sample = Expense(
amount: 120,
date: .now,
note: "Lunch",
) category: foodCategory

context.insert(sample)

b
try? context.save()
b
}
WaouAJSOsSUNEIN

- mMsld @Observable MK ViewModel aunsaisv View [d kinAn (state) n1efu 18U isSaving
KZo errorMessage Dn1siUagunuav Gao nalnArik Swiftul suiaa Ul saluda
AsrtKkua AoNUs isSaving lla: errorMessage IWal381KSUNTSASIDEOUANIUNISHVIUYDY
vovs:uu Tagausathlulslumsdamsanuzuow Ul 15u mstanisidaauuovild nmisiaav
loading indicator KSonslidavdond U error UU AlertBox 10udu



- A&V private let context: ModelContext TId1Tun1sas1v ModelContext Tk ncifunsus:n
doiUs context IWDI351050HY ModelContext AQNEvIZIWI1N SwiftData WU View Tag
ModelContext T 310udna1vfunsasv au na:uufindoyalu ModelContainer yaviioU

. |USOC\addExpense,demteExpenseHa:setuphwhkﬂData|GudbnnuuaDﬂwsnS:ﬁﬁdaﬂaanu
s:uU Tag ViewModel rikinAITUGURADUALNISASIL au IIa:IaSeudayasuAUNIU
ModelContext N1soanIuUaNUU:TEI8(K View lidovdans persistence Tagasy rlKIAQD
TAsSvas LAY SELSUNISVYNYS:UU lla:daandoviuanidagnssy MVVM

Juadum 7 a0 View o ExpenseListView lla: ExpenseRowView INalidausignisiokuann SwiftData
WU @Query

Adolulwa ExpenseListView.swift

import SwiftUI
import SwiftData

struct ExpenseListView: View {

// MARK: — Environment
@Environment(\.modelContext) private var context

// MARK: — Data Queries

@Query(sort: \Expense.date, order: .reverse)
private var expenses: [Expensel

@Query

private var categories: [Category]

// MARK: - UI State
@State private var showingAddExpenseView = false

var body: some View {
NavigationStack {
List {
ForEach(expenses) { expenseltem in
ExpenseRowView(expense: expenseltem)

.onDelete { indexSet in
let viewModel = ExpenseViewModel(context: context)
indexSet.map { expenses[$0] }
, .forEach { viewModel.deleteExpense($0) }
¥
.navigationTitle("Expenses")

// MARK: - Toolbar

.toolbar {
ToolbarItem(placement: .topBarTrailing) {
Button {
showingAddExpenseView = true
} label:
Image(systemName: "plus")
¥
b

// MARK: — Sheet
.sheet(isPresented: $showingAddExpenseView) {
AddExpenseView(viewModel: ExpenseViewModel(context: context))



// MARK: - Initial Data Setup
.task {
let viewModel = ExpenseViewModel(context: context)
viewModel.setupInitialData(categories: categories,
expenses: expenses)

AdVlUlWE ExpenseRowView.swift

import SwiftUI

struct ExpenseRowView: View {
let expense: Expense

var body: some View {
VStack(alignment: .leading) {
Text(expense.amount, format: .currency(code: "THB"))
.font(.headline)

Text(expense.category?.name ?? "No Category")
.font(.caption)
. foregroundStyle(.secondary)

Text(expense.date.formatted(date: .abbreviated, time:.shortened))
.font(.caption2)

}

[BUMINNNSOBUNEADUIN ExpenselListView Gunuinidu “klinoakan” Alaavsignissigsnenvkua lagll
Taasorsadaifiudoyalov nddvdayan SwiftData WU @Query l1a:0NSI3 .task Boo:riviuibo
ExpenselistView UstnuuoonIw d1KSuds1v Sample Data WiUWLNBU setuplnitialData yov
ViewModel
- FdY @Environment(\.modelContext) private var context 10un1S@v ModelContext 91NS:UU
SwiftData WU Environment U{5TU View T
« douyovns Qury rhﬁdwr‘ﬁumsd\)dagamn SwiftData persistence store U1K View 3lagaaluua

@aauawoaémalvﬁu|6uTuswaazla‘)aolﬁaaﬁumsT& @Query avd

@Query 10u Property Wrapper fu SwiftData ﬁﬁ’ll«l]’lﬁﬁ\)ﬂagao’m ModelContainer lagaaluua
lasyNWadwsIgnAu SwiftUl View fudnueus reactive data flow 10odalalu persistent store Gn1s
Iagunuav 1u NMsWy au kSainludoya SwiftUl 9:inAs re-render View A3 @Query Tag
salula TuiBvandaenssusonaidldsn @Query rkinRilunalnidoulavdoyas:k3v persistence
layer 11a: View layer TagrilK View anuisnignfivdoyaoin SwiftData fusuuu collection A bind AU
Ul Talasasw

TOEJ§LJ||UUV“\7U151UUO\)mSTZ3 @Query Ao @Query private var expenses: [Expense] lla:anu1snf3sou
AuNS sort N1a: filter Ia avd



@Query(sort: \Expense.date, order: .reverse)
private var expenses: [Expensel]

@Query(filter: #Predicate<Expense> { $@.amount > 100 })
private var expenses: [Expensel]

@Query(filter: #Predicate<Expense> { $@.amount > 0 },
sort: \Expense.date,
order: .reverse )
private var expenses: [Expense]

IUS showingAddExpenseView FKUNAIAUANTUIT KNP KSUIWUS1I8T19AISaNIdaVKSlU
Tudouyavnisiidavia Tasvasvisududiy NavigationStack ForikinAfKuausuNyavLNISUINY
melukinoa Mk View Danuisaiaavdokindiuuu 1a:savsumstihnolugv View dulusunaald
13U KUnsga:13gakrSorinasvdoyalki

melu NavigationStack In1sf3 List iWonidavdoyalusUiuusignisiuddv 3oidusunuuiikunauniu
Joyaus:Inn collection 9810519918 Tag List 9:rKUNASANS layout N1SIdoUKUNDD NSIUDIND lia:
wnanssuwWugugavsiensiklagsaluda rlkwaunlidovsanissigaideaidonalnuow Ul g
auIoY

n1stdoyann SwiftData UIEALWAINATUNIUFANED ForEach(expenses) BuSudoyadInddius
expenses AQNAVUIDN persistence A28 @Query lagF&dY ForEach d:rikinAdURIUToYas1951uR
a:s1uMs lla:dvdoyandakuinalugy ExpenseRowView IHioas1o Ul &ksunnadulagiown:
ExpenseRowView JunuingAtylugnu: View gogiirkinfnaavdoyavavsigdngrkivsiomsliay
lawn: Nsien Row View aanilupaulwiuudiawrgaglRIdadnonugamnunazauisaiinauunlsdnla
uaN INTIVLEILIR View KanlidovsuNauauswasiduauavnmssasuiuudayaidasionis dowalk
Tasvagovavkinsrensaudeia:qiasnuilda:adndu

iPhone 17 Pro

WaoundsIUAsuyUUoLIUR  ExpenseRowView 3vidu
KUDugo8uow Presentation Layer Woosulefivsuiuu
Tumsuiauadoyauvudomw

THB 120.00

Food
15 Feb 2569 BE

MsrkuasUIUUGIEANEY date: .abbreviated Ao Ms
fkuasUuu3uRuuga aWNISALAINILIUOVIASOY

Iodayalu SwiftData IUagunUav Tu31o:adunisiwu au KSainlusienis aaius expenses 2:0nadiaq
lowaaluu@riunaln reactive yov SwiftData lla: SwiftUl rifK ForEach a$1v Ul Tkidanudayaaiaa
AufloslidovidaulAasiwsskinoolow TAoRadAtyAMIRNsIdavdoyaniu ExpenseRowView
ADIWUEDAAADLAUANIUDSLYDVS:UUDEIFUD

uon NG List Sosavsunisaudayaniunisla (swipe to delete) lagrndv .onDelete d:IaSuUCIKUD
yoVSIINISAYNAU DINUU View 9:a570 ViewModel 1a:138n(31uso deleteExpense IWodan1snisau



Jowalu persistence agv10us:uU MsaanIVUTTK View Tudavsanisgudoyalasasy iidgoda
nsns:rlUgo ViewModel 3vi0ulUaiuiiusAa MVVM Allgnassn:uavdoyaoondnnisidaona

- dduyov toolbar lla: sheet MKkUNAIESUIRKUINSYIwMsausailakinaksuwudayalkula Tagld
state 10UAIADUAUMISIIAQVWAYDVKUNCVEDE IAQVIRIRUIN Ul Tu SwiftUl gnritkualaganiuzuov
s:uu TulgmsisenAdoutiauakivaiuuaaudu

- Tuaaumauovlnsvasv View TnslEdousuiay task Idorkuaviufnasgnddunisido View
Usinnduuuktinee Adodrikinfibunaisuduyavns:usunisiaseus:uulRwsauldoiu lagawn:lu
nscifloUvgnidansviisnkdadvuliidoyalugudoya

- molu task DNsasvdounduov ExpenseViewModel lagdo ModelContext 137U initializer
nsns:rda:naunudAauav Dependency Injection 3orinlK ViewModel a@uisnidnivs:uudaifiu
Joyauov SwiftData [dlaglidovasv context 1oV dvwalknisvanisdoyagoavogmeldlasvasiv
anmUagnssuigau Ao View MKINAGOLIU ddU ViewModel rikinAvanisdoya

- 10ald ViewModel 1132 View 2:138n131US0Q setuplinitialData w$oudvs1uns categories lla: expenses
AGLUIDIN SwiftData WU @Query 171U IusaaliikinAasIvaauIs:uUTdoyaWuTIUDE IAIKSDI
KINGVIUD fv:asvkudaKIiSUAUNa:doyadE1vTuL Nsaaniuuanuu:tgdelkiouluisuduoin
KU1J10

Juaoui 8 a3 View do AddExpenseView lla: CategoryPickerView IWomsiiudoyasiun1ssgsg ki

Fdvlulwa AddExpenseView.swift
import SwiftUI

struct AddExpenseView: View {
let viewModel: ExpenseViewModel

@State private var amountText: String = ""
@State private var note: String = ""
@State private var selectedCategory: Category?

@Environment(\.dismiss) private var dismiss

var body: some View {
NavigationStack {
Form {
Section("Amount") A{
TextField("Enter amount", text: $amountText)
, . keyboardType(.decimalPad)
Section("Note") {
TextField("Enter note",text: $note)

¥
Section("Category") {
CategoryPickerView(
selectedCategory: $selectedCategory
)
b

b

.navigationTitle("Add Expense")

.toolbar {
ToolbarItem(placement: .confirmationAction) {
Button("Save") {
saveExpense()

.disabled(!isValid || viewModel.isSaving)



ToolbarItem(placement: .cancellationAction) {
Button("Cancel™) {
dismiss()
b

}
extension AddExpenseView {

private var isValid: Bool {
Double(amountText) != nil

private func saveExpense() {
guard let amount = Double(amountText) else { return }

viewModel.addExpense(
amount: amount,
note: note.isEmpty ? nil : note,
category: selectedCategory

)

dismiss()

REMIE] CategoryPickerView.swift

import SwiftUI
import SwiftData

struct CategoryPickerView: View {

@Query private var categories: [Category]
@Binding var selectedCategory: Category?

var body: some View {
Picker("Category", selection: $selectedCategory) {
ForEach(categories) { category in
Text(category.name)
.tag(category as Category?)

- AddExpenseView riktnAIJuktnoadksuasvdoyasiednelkulus:uu KinAkanuoo View O Ao
sousoudayaoINWIG IlavdayalkoglusUiuunikui:ay na:avcalUgo ViewModel IWon1sIWUToNa
s1eMss1DE KU

- melu View On1sus:nAdIUS viewModel IWaldidudanatvlunis@adanududaya Msooniiuy
anunu:tgoenenAUSURQsDUDENVEAU NaNdAD View MKINASIUSIUTDYaMNRIG dou
ViewModel rikunnasvna:uufindoyalus:uu



) iPhone 17 Pro

- MIUsAUs:NAdIY @State IaNA amountText, note liaz
selectedCategory 10udINUYDY Ul State 30TE300¢1aWN:5:K310
msiaavkinoadindu Jayaikantgvluls Domain Model nciidu
WevANRISidvnsonog

07:56

Cancel

Add Expense

Amount

. ANdY @Environment(\.dismiss) private var dismiss Ao nalnAls
dv action dksunista View Jouudinusunuov Swiftul Tagli
doVWOWINSED closure 9N parent View NNsoaniuuanuu:d
¥owaa coupling s:k31v View rfK View awisndanns lifecycle
yovddlovldogvaas:

Category

Category

- melu body Dnsl3 NavigationStack IWorinkuQUSUNYDYKUNDD lla:ld Form IWada1v80vNnson
Joyaluanunu:Rikunauiunisdaudoyavavrls wosugniuvidudiugos Taua $ausuidu Kueika
na:kudaky Tagdouvovkudakils CategoryPickerView 3vidu View gogidvdayakuiaon
SwiftData lla:dvANAIZoNNAULNKIU Binding n1soaniuulisdglk View kanllidovdanissigazdea
Uov Picker 19V

- CategoryPickerView 10u View gogignooniuulRDKUARIaWA: Ao MSIAQLSIENISKUIAKYIRITS
1don nsiien Picker oonuidunaulwiuudiow:gosaannududauvow AddExpenseView lla:ffk
TAadAwibuluQaundu

- ANdL @Query private var categories: [Category] FKUNNGLIoYaKUIAKLDIN SwiftData

- A&V @Binding var selectedCategory: Category? naavikiRui View GlulaiduiduovAnfidon
ndlasuansiunissiunazinluAfogiu View du AN93vuaL selectedCategory Uugnifulu
AddExpenseView (WU @State) ddu CategoryPickerView IAWNAIDVINAUAIIU dodu ANAQN
WIg1Idonon Picker v:gndvnaulugv AddExpenseView

- extension funy Swift Ao nalnA(s vgeAdWaEIsaYavsliadoya (type) lolidovnilutew
IGuYavsTaUU nsiign isValid la: saveExpense TUT3TU extension $28a$10AUEQIDUSKID
“IAsvasvUoLKINDD” AU “WNANSSUYOLKLINDD” Na1dAD NElU struct KANDIRUIAWI:NISHAITD Ul
la:n1siBoulev state vru:A extension MKUNASIUSILWOANSSURINEITDVAUNSASIDEDUNIE:NTS
Uufindoya MssanvIsulidoandoviukan Separation of Concern 30LVINAIIUSURQBDUYDY
liciazdduoonvINAUDEIVTAIDU

- 10oRfdnalu Save Woridu saveExpense o:rikinRasIvaauAUQNdovuavdaya KIUFEY guard
let amount = Double(@amountText) else { return } 1nUU F0RYNTS viewModel.addExpense(...) IWo
as1v Domain Model (293Y lla:uufinav SwiftData WU ModelContext

+ NNSAdUAUNISIdQUaNIU:UoVUY Save

- @Us isValid 10U computed property Aasvaau3 ARWIBnsanawisnivavidudaiauvldxsall
Kindoyaligndav Juo:nndansidviunuf TAa nisrn validation Tus:du Ul idiaJavAudaia
wananaudvdoyalings:uu

- viewModel.isSaving 10udiUstia:Fiouaniu:n1srinoIuyavs:uun ViewModel KINFOUURAN
Joyaag Ju Save a:gndansidoudinsid ialovAunisnadi duatnthlugnmisasvdayas
KSoifandwldaoandovuovdoya



- MsiZen dismiss() kdvoNUURNGSNEQLIRIRUF View KINAIWEVAIUALNISIFAVWAUDVKLINDD
TulaingadoavAunsdanIstoyalus:Au persistence

miswauumaUlulusondiluldayoiduivgonmsasivkinvarsarilkidarivuldimidu ndidunas
rAuIdnlAsvaswuovdaya nislkavovdoya la:n1s90210ANUSURAsDUYOYIda:aoUlUS:UUDETD
10us:uu KoldAnyuavnisaaniuuloUddy Swiftul a&uir‘imsmﬂomwUETUV\Tus’S:K:h\) Data Flow, State
Ia: Model Tag Model risunAiinudayaisolaiuunindwkuglus:e:e1 utu:A State IJUAINUYOVENIU:
JoauuRnIUAUMSIFQUWAUDY Ul ADIWITNPAIUIANGIVSKIWEaLE0TEI8TRIWAILNEUISNDNIUY
s:uUAENAUSURQsDUIGEAIDU a0MsWNAQSKIWTayanuKkie lafiklAalAUBaKEuUINTU

guasuunisgu (Conclusion)

misasuuniZaulukodo Data Modeling & SwiftData [iAdsIDuWgvNISNUNDUAdLKEaIUADU
nwinAdA KINAJSLYE:RDU “Ns:UdUMSAQ” ASsuldwalunduaasanionssy lagraw:nsivdguriu
21nIIUAQIUU Ul-Driven 1Ug Data-Driven n1gfdnsou Thinking in Data Us:iGugAtyAindsidugdo ns
2oNIuUS:UUAGISUAUINADUIT R daYa TUTEISUDINMSDaNIIUUKINDD

RasuauisnisudumMsasUddeAna:iou U “lugavdunu IstsuduAaive:lsiusuduisn
— KUN99 Ko Jaya?” lla: “IlaIs1annIu3n ‘ssuudavdanisdoyaasls’ AxwAauavisUaguluogvls?”
msgaunaullgoyon Warm-up ogissuinaauluyuuavuay Ul fouv:Asy < UsSuyuuavlugnisdinsik
Entity, Attribute na: Relationship d:328rKIRUWAULNNNSNIVAIIWAQDEILBAIDU NISDDNIUU
TnsvaswdoyavovioUlasnisasivluinavov Expense lla: Category IldiAaonnIsAaiauBvINATA Iid
IN0PINMSIIASKIANDSY 13U IKQNISAUNSIETNE ShUdUIBU SUR IaKUDAKY Boa:iouNsS:UdUMSESIV
Conceptual Data Model 2gnvidus:uu

nsnaaovasvlusiond InMemoryDemo 11a: PersistentModelDemo rKRIS8UAS:KUNDED
Fapu3n “wnanssuvavdaya” IWldduagnurinatvaviaUksalAa Ul kinduagiuunuinidoyann
ooniuufRolus:uu

—_—

- Tunstlivov In-memory Model Joyail3aogiWgviukLoeALT (RAM) s:k30RIDUMELRVU
Tugmssaifiunas Tuds:uuaaauovosidauovdounnd nalud identity fus:aus:uu sUNUUTIKU:
dKSU Ul State KSadoyaddnstd dlikur:dksudayarsolaiuundovAvogs:e:e1d

- TunvasvAudu Msvaifiudoyaiuu Persistent Model 1083 class SOUAU @Model l1a: SwiftData
n1aavfkiku3n JoyalulailumeoAinagludanusandalu ndgnuns:duilu Persistent Domain
Object AiJ identity T lifecycle 1a:qndan1sWu ModelContext n1aldnaln persistence yov
SwiftData IWosovsunsifiudoyalus::e1d

funs:usunIswWauun v§|§aqu|Ruunmnua\)|n§'a\)ﬁaéwﬁfy7u SwiftUl Tdin @State dvldifiuanius
nelu View, @Binding 3v(31%ou State S:k310 View ¢V 9 la: @Observable 308281K ViewModel
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