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Previously, on CIS 1951...

SwiftUl State Management

@Observable

@State @Binding

.onDisappear

.OnAppear

.onChange



So far, we've only made simple,
single-screen apps.

That changes today.



This week

The tools you need to create larger apps

Navigation & modal presentations

MVVM

@0Observable, @Bindable, @Environment



Navigation & Modal
Presentations



How do we organize multiple
screens?




Hierarchical Navigation
Example: Settings App
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Hierarchical Navigation
Example: Settings App

Language & Regilon

Settings

Preferrad Languaces

Apple Account A ‘Cﬂ") English

o
GCeneral

Manage your overall setup and oreferences for
iPhone, such as sofiware updales, device
language, CarPlay, AirDop, and mora Hikch

Frangais

\7 General

@ Accessibility

Add Language..

. About
“ Action Button

) Apple Inteligence & Siri L) Screen Capture | Lan g ua g e & R e g i on

Region

= Camera
AutoFill & Passwords Calendar

l@_gj Home Screen & App Library
Dictionary Temperature

@ s ) _ General
AC easurament System
@ StandBy

Keynoard First Day o Week

ﬁ Py e L) Language & Region Date Format

N o Settings

VPN & Device Menagement




Master-Detail Navigation
Example: Notes App
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Exampl

Tab Bar Navigation

e: Clock App
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) Collections

Example: Photos App
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Modals

Example: Notes App
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Lightweight and focused interactions




Implementation



NavigationStack

Directly linking to views

NavigationStack { Bootleg Penn Mobile

Tap for analvytics...

List {
NavigationLink("Tap for analytics...") {
Text(" [pretend we have useful content herel")
.navigationTitle("Analytics")
.navigationBarTitleDisplayMode(.inline)

}

.navigationTitle("Bootleg Penn Mobile")




NavigationStack

Presenting based on data

NavigationStack { Allows you to modify path
List { programmatically

NavigationLink("Tap for analytics...", value: "Analytics")

b value is passed into
.navigationTitle("Bootleg Penn Mobile") .havigationDestination

.navigationDestination(for: String.self) { value in
Text (" [pretend we have useful content herel]")
.navigationTitle(value)

.navigationBarTitleDisplayMode(.inline) Can help make code cleaner



NavigationStack

Programmatically changing the path

@State var path = NavigationPath()

Allows you to modify path

NavigationStack(path: $path) { programmatically
List {
Button(action: {
path.append("Analytics")
¥ A

}

Text("Tap for analyti

.navigationTitle("Bootleg Penn Mobile")
.navigationDestination(for: String.self) { value in
Text(" [pretend we have useful content here]")

.navigationTitle(value)
.navigationBarTitleDisplayMode(.inline)



NavigationSplitView

Multi-column layouts

Content

NavigationSplitView {
Text("Sidebar")

} content: {
Text("Content")

} detail: {
Text("Detail")

I3

Appears as a NavigationStack on iPhone



TabView
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SwiftUl
v (5] TabView
Creating a tab view
M) init(content:)
M) init(selection:content:)
Configuring search activation
> (S) TabSearchActivation
> (s) Tab
> (s) TabRole

> () TabSection

M) func tabViewStyle<S>(S) -> some ...

Configuring a tab bar

™) func tabViewSidebarHeader<Cont...
M) func tabViewSidebarFooter<Conte...

™ func tabViewSidebarBottomBar<C...

Filter

no

Discover

developer.apple.com/documentation/SwiftUl/TabView @ C @ +

Design Develop Distribute Support Account Q

h ©

Language: Swift

SwiftUl / TabView

Structure

TabView

A view that switches between multiple child views using interactive
user interface elements.

i0S 13.0+ | iPadOS 13.0+ | Mac Catalyst 13.0+ | macOS 10.15+ | tvOS 13.0+ | visionOS 1.0+ |
watchOS 7.0+

struct TabView<SelectionValue, Content> where SelectionValue : Hashable,

Overview

To create a user interface with tabs, place Tabsina TabView. OniOS, you can also
use one of the badge modifiers, like badge( _: ), to assign a badge to each of the
tabs.

The following example creates a tab view with three tabs, each presenting a custom
child view. The first tab has a numeric badge and the third has a string badge.



Modal presentations

For lightweight, focused interactions
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.nspector

4 Files
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Investigating New Techniques for Feline Simula-
tion

Ahstract.

In this paper, we investigate new techniques for feline simulation., We find that
Al and bloexchain technolozy can significantly improve tae realism of teline
simulations. [n addition, we find that these technologies cac alse iimprove the
accuracy of fehine ssulations, We also ond that these technologies can be used
to creale wore realistic and lifelise simoalations of feline bebavior. We were alil
to achieve a foline simulation score of 97.5% using these technologies. paving the

wWay For futore research in this area

Introduction

With the advent of new technologios, there has been a recent surge in interest in
mvestigating new tochniques for fchne simulation. In partienlar, there has been
a ot of interest in using Al and blockchain technology to create more realistic
and lifelike simulations of cats,

Currently, the primary approach to feline simulation i= through the we of
computer graphics. This involves creating a 3D model o a eat and then applying
realistic movement to the maodel.  While this ean ereate a realistic-looking
simudation, it fulls short in two kev areas. First, it is diflicull oo create a truly
lifelike simulation with computer graphics. Socond, even if a rcalistic simulation

Can e l"u'.'ll'll, ioas 1|‘”i:'|| I Tocrealte e I||;|l is ite active ;slul u']ic-'.:lllll'

Al and blockchain-based solutions have the potential to address both of these
limitations. First, Al can be used to create more realistic and lifelike simulations
by learning (rom real-world data. Second. Dlockelzin can be usixd o creal
a decentralizad platform on which these simulations can run, mak:ng them
mone accessible @nd interactive. These new techoiques have the potential
revoluticnize the way we simulate cats, and could have a significant :mpact on
the fiels of “eline research.

Methads

The methods used in this study were Al blockehain, and cat memes, Thes
three tochmques were used to generate hifelke sinulations of eats. The Al was
used to create the initial simulations, the blockchain was used to secure the data,
and the cat memes were vweed to add realism to the simulations,

Py:thon and TersorFlow were used to set up the Al for taks project. The model
was treined on & computer with a quad-vore processor and an NVIDIA GTX
1080 11 CXU. The erchitecture of the maodel i a doep convolutionnl neurel

networs, The model consists of

« an input layer
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App structure
NavigationLink("Show detail") {
DetailView()
}
NavigationSplitView
NavigationLink("Apple Pie", value: applePieRecipe) NEW

TabView
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The recipe for a great app begins with a clear and robust navigation structure. Join the SwiftUl team Iin our proverblial coding kitchen and Explore the ways Liquid Glass transforms the lock and feel of your app. Discover how this stunning new material enhances toolbars,

learn how you can cock up a great experience for your app. We'll introduce you to SwiftUl’s navigation stack and split view features, show controls, and app structures across platforms, providing delightful interactions and seamlessly integrating your app with the system.

you how ycu can link to specific areas of ycur app, and explore how you can quickly and easily restore navigational state. Learn how to adopt new APIs that can help you make the most of Liquid Glass.

Explore related cocumentation, sample code, and more: Explore related cocumentation, sample code, and more:
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Separation of Concerns

e Split code into modular components
 Each component only handles one thing (a "concern®)

« Why? More testable, reusable, maintainable code



MVVM

Model-View-View Model

<P View Model

View

Represents the Coordinates Defines what
app's data between the two the user sees



MVVM

The View Model

Lets the view bind to data and send commands
Notifies the view of any changes

View Model Converts data to and from what the view wants
Isolates the view from its underlying data
Usually a class

Coordinates
between the two

https://learn.microsoft.com/en-us/previous-versions/msp-n-p/hh848246(v=pandp.10)



https://learn.microsoft.com/en-us/previous-versions/msp-n-p/hh848246(v=pandp.10)

MVVM

How we used 1t last week

<49 View Model View
Todoltem Todo(View)Model TodoView
Represents an actual todo Manages the list of todos and Displays the list of todos to

item handles modifications the user



MVVM

How we'll use It

View Model View
Course CoursesViewModel CoursesView
Contains the actual course Manages favorited courses Displays the list of courses to

data and filters them for the view the user



Refresher

Structs

fido2.

Classes




@Observable

When we want to use a class's property as state, we need
to tag the class as @Observable

ad0bservable class MyViewModel



@Bindable

Bindings for Observables

o Similar to @Binding, we can pass a class marked with @0Observable to a child
View.

 Remember the relationship between @State (owns) and @Binding (allowed to
change). The same relationship exists here.



ew

@0Observable

class MySettings: Identifiable {
var color: Color = .red
let internships = ©

struct PropDrilling: View {
PState var settings = MySettings()

var hody: some View {
SectionView(settings: settings)

struct SectionView: View {
@Bindable var settings: MySettings

var body: some View {
VStack {

Text("Here is my section header!")
.font(.title2)
. foregroundStyle(settings.color)

Button {
settings.color = .blue

} label: {

Text("You can press this button to make the color blue!")

}

.buttonStyle(.bordered)
.padding()
SwitchView(settings: settings)

struct SwitchView: View {
@Bindable var settings: MySettings
var body: some View {
HStack {
Button {
settings.color = .qgreen
} lahel: {
Text("GREEN")
}

Text("Alternatively, vou can press this button to be green.")

"prop drilling”

Here IS my section header!

You can orass this button to make the

GREEN

cclor blue!

Alternativaly, you can press this button to
be green.




@Environment

// Will crash if not present
Pass an object/property to all subviews

EEnvironment(MySettings.self) var settings

var body: some View {
VStack {
Text("Here is my section header!")
.font(.title2)

(Observable . . .foregroundStyle(settings.color)
class MySettings: Identifiable { Button {
var color: Color = .red settings.color = .blue
let internships = B + label: { _
1 Text("You can press this button to make the color blue!")
}

.buttonStyle(.bordered)
.padding()

struct PropDrilling: View { SwitchView()

@State var settings = MySettings() }

var body: some View {

SectionViewl() struct SwitchView: View {

. . Environment(MySettings.self) var settings
.environment(settings) G (My g ) g

I var body: some View {
¥ HStack {
Button {
settings.color = .green
} label: {
Text("GREEN")
Note: using @Environment is a design decision. If ! , _
: : - Text("Alternatively, you can press this button to be green.")
you find yourself passing the same property/object )

to 2+ views (to be modified), consider using }
environment. ¥



@ObservableObject

I0S 13-16
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. Introducing SwiftUl

+ Learning SwiftUl

+ Exploring SwiftUl Sample Apps
SwiftUl updates

App organization

Scenes

— Wirdows
— |lmmersive spaces

— Documents

Navigation

1]

— Modal presentations

— Toolbars

|

Search

— App extensions

‘= Model data

Filter

© devaloper.appie.com/documentation/swiftu/migrating-from-the-c' g < ® +

]

Language: Swift + APl changes: None

Use the Observable macro

To adopt Observat on in an existing apo, begn by replacing ObservableOb ectin
your deta model type with the Qbserveblel ) macro. The Chservable !l ) macro
generates source code at compile time that adds observation support to the typs.

'/ BEFORE '/ AFTER

import SwiftUl import SwiftUI

class Library: ObssrvableOoject < @0Observable class Library {
’ }

Then remove the Published property wrapoer from observable properties.

Observation doesn’t require a property wrapper to make a property observable
Instead, the accessibility of the property in relationship to an observer, such as a
view, determines whether a property is okbservable.

'/ BEFORE // AFTER

@ibservable class Library { @0bservable class Library {
@Published var books: [Bock] = var books: [Eook] = [Rook(), B

’ }

If you have properties that are accessib'e to an observer that you don't want to track,
apply thaObservationTgnored!( ) macro to the property.

Migrate incrementally
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Recap

 Navigation and modal presentation views let us organize multiple screens
 Model-view-view model enables separation of concerns

« @Observable lets us manage state in classes



Homework 2

Trivia Game

* Will be released Wednesday, 2/19 ‘ i
 Due on Wednesday, 3/19 ¥\ @ B N

e Focuses on lectures 3-5
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