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View Programming Concepts

At run-time Views are organized as a tree
» Use Interface Builder to design your Ul and connect it to code

+ Geometry of Views are determined by constraints

» SDK provide many types of Views to show your content
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OS Anatomy

* In 10S windows and views present your app content on the screen.
- Windows have no visible content themselves, they provide the space and distribute events to views

- rootViewController: provides the content view of the window; screen Is mainScreen or external scree (a
new windows Is created for each external screen)

- UIKit and other frameworks provide predefined views.You can also define custom views and manage the
drawing and event handling yourself

- A view Is an Instance of the UlView class (or one of its subclasses) and manages a rectangular area in the
app window

* Views are responsible for drawing content, handling multitouch events, and managing the layout of subviews

- Views can display images, text, shapes, or some combination.You can also use views to organize and manage
other views
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Static Widget Hierarchy

— UlSwitch ’

MKMapView ,_( UlISlider )

UlIResponder . —
/—] ([ Uview | WKWebView | oxfield )
[

\—1 UIWebView '
-
\—{ UlSearchBar '
A\
\—1 UlAlertView '
A_

\—‘ UlIActionSheet ’
A

\—‘ UlTableViewCell '
I ( UlProgressView ’
~—‘ UlINavigationBar '

-

( UlPickerView )
\—‘ UlLabel }
\ { UWindow ) — UITextView )
;( UIScrollView \r

S

NSObject

UlControl UlSegmentedControl

( UlToolbar ) — UlPageControl )
( UlTabBar ) — UlDatePicker )
( UllmageView ) — UlButton )

( UlActivitylndicatorView '
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Dynamic Widget Hierarcny

Navigation bar Window
(drawn by the navigation controller)

N

I ~
|

|

~
~

* An app Is composed of a dynamic hierarchy of views; you \\\

can create, add, remove, and manipulate views at run time i

o ———
/

display of views, iImplement user interactions functionality,
and manage transitions from one screen to another Sider >‘D\

(a view subclass) — |

* View controllers mange view hierarchies: coordinate the I

~
~

e oo e - e e e e e o o E e Er Er Er . . e o e e of

M~
I
I
I
I
~

* As a developer you deal with views and view controllers ‘ 1

Navigation controller

View (a view controller subclass)
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View Hierarchy at Runtime

po [[UIWindow keyWindow] recursiveDescription]
<UIWindow:

<UILayoutContainerView:

+
<UINavigationTransitionView: B Caprese salad
<UIViewControllerWrapperView:
<UITableView: > P P P
<UITableViewWrapperView: Chicken an” roteroe®
<FoodTracker.MealTableViewCell: s ]
<UITableViewCellContentView: - pasra.ﬁiﬁ,\de:ba..s, 7
<UIImageView: i
<UILabel: - 3 P P )
<FoodTracker.RatingControl:
| <UIButton:
| | <UIImageView: Ci

Your Meals

o Caprese Salad

Lo - 4

B Y s
i

q‘/ » \*'A'.-
[y /|
oS

| | <UINavigationBar:
| | | <_UINavigationBarBackground:

| | | <_UINavigationBarBackIndicatorView:
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View Animation

- UlINavigation TransitionView and UlViewControllerVWrapperView
are used to animate UlNavigationController child views. The
wrapper contains your view

po [[UIWindow keyWindow] recursiveDescription]

. ; ' : : : : <UIWindow:
Fach view has an underlaying Core Animation layer object, which UILayoutContainerView:

- | | <UINavigationTransitionView:
allows you to perform other animations || <UIViewControllerWrapperView:

- Animations provide users with visible feedback about changes In
view hierarchy

* The system defines standard animations for presenting modal views
and transitioning between views

* You can animate the changes of view attributes, e.g., transparency of
a view, change of position on the screen, size, background color; etc.
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Interface Buillder

» Graphical tool to layout user interfaces

+ Create the widget hierarchy

» Set attributes of widgets

+ Set up connections between the widgets
» Store these informations in nib files

» The contents of .xib and .storyboard files are stored in XML format and compiled to
nibs (binary files). At runtime, nibs are loaded and instantiated to create new views

|0 iPhone Application Programming
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Identity and Type

Name Main.storyboard
Type = Default - Interface Bui...

Location Relative to Group v

Base.lproj/
Main.storyboard

Full Path /Users/Nur/Downloads/
Start-Dev-iOS-Apps-10/
FoodTracker - Persist
Data/FoodTracker/
Base.lproj/
Main.storyboard ()

On Demand Resource Tags

Interface Builder Document

Opens in | Default (7.0) [~
Builds for Project Deployment T...
View as iOS 7.0 and Later n

Use Auto Layout
Use Size Classes
| Use as Launch Screen

Global Tint EEEEN  Default

Localization

Base
English Localizable StringsT

Target Membership
v™ FoodTracker
1 [ 7] FoodTrackerTests

Source Control

O @ &

l," ’| o ,l "\.l View Controller - A controller
' that manages a view.

- Storyboard Reference -
! . Provides a placeholder for a view
controller in an external storybo...

controller that manages navigation

o <\ Navigation Controller - A
| [
"% ' through a hierarchy of views.

D e 8 ¢+ @B

Cusi Show the Identity inspector

Class o

e
e

Module '

Identity Show
User Defined Runtime Attributes
Key Path Type Value
+ -
Document
Label
X e

Object ID r1z-K4-hSD

Lock | Inherited - (Nothing)

Notes =S ===—U& .~
z
Accessibility
Accessibility | | Enabled
Label
Hint
Identifier
Traits | | Button | Link
Image | Selected
| Static Text
| Search Field
| Plays Sound
| Keyboard Key
O {} ®

l,v' ’ o ’ "ul View Controller - A controller
. that manages a view.

----- . Storyboard Reference -
- ' Provides a placeholder for a view
controller in an external storybo...

controller that manages navigation

- <\ Navigation Controller - A
|
¥ through a hierarchy of views.

h e @ ¢ B

Image View

Image defaultPhoto

Highlighted
State || Highlighted

View
Mode Scale To Fill

Semantic Unspecified

<] <

Tag 0
Interaction | | User Interaction Enabled
| Multiple Touch

Alpha 1

Background [ = ]

5 o] o

Tint EEEE Default

o] oI

Drawing 2 Opaque | Hidden
Clears Graphics Context
| Clip Subviews
Autoresize Subviews

Stretching 02 0

Width Height

+ Installed

O {} @ B3

lr" ‘. ll "‘-l View Controller - A controller
' that manages a view.

: Storyboard Reference -
' 1 Provides a placeholder for a view
" controller in an external storybo...

controller that manages navigation

o <\ Navigation Controller - A
| |
"% through a hierarchy of views.

<>

h &®@ @ &+ @ @

View Show the Size inspector

Show Frame Rectangle
02 02
X Y

89 89

Width Height
Arrange Position View
Layout Margins = Default
+ | Preserve Superview Margins

+ | Follow Readable Width

Constraints

The selected views have no constraints. At build
time, explicit left, top, width, and height
constraints will be generated for the view.

Content Hugging Priority

<>

Horizontal 251 v

<>

Vertical 251 v

Content Compression Resistance Priority
Horizontal 750 v

<>

<>

Vertical 750 v

Intrinsic Size Default (System Defined)

O {} @ B

.

|,"‘ 1 “““;‘\""] View Controller - A controller
W . that manages a view.

I
T——

S /

]r;;-ql Storyboard Reference -
| '+ Provides a placeholder for a view
controller in an external storybo...

| SR

/4 . Navigation Controller - A
| < | controller that manages navigation
. ' through a hierarchy of views.

O @@ @ & B @

Outlet Collections

gestureRecognizers

Referencing Outlets

( photolmageView % MealTableView...

New Referencing Outlet

Referencing Outlet Collections
New Referencing Outlet Collection

O {} @ B

lf" ’I |’ "‘-l View Controller - A controller
 that manages a view.

- Storyboard Reference -
| '+ Provides a placeholder for a view
controller in an external storybo...

controller that manages navigation

- <\ Navigation Controller - A
| |
"% ' through a hierarchy of views.
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Object Library

» [he library contains all Ul Widgets

Drag them to your view
Modify their attributes
» Connect them to code
+ See Instantly what your Ul looks like

» Test your Ul in the Simulator

|2 iPhone Application Programming



View Programming Concepts

v At run-time Views are organized as a tree
v Use Interface Builder to design your Ul and connect it to code

+ Geometry of Views are determined by constraints

» SDK provide many types of Views to show your content

|3 iPhone Application Programming



Superview-Subview Relationship

* A view can have subview(s) and a superview. [ his has implications on the appearance and
behaviours of subviews

» Hierarchies can be built graphically or programatically (in loadView)
A view maintains an array of subviews. It can add, insert at index, bring back/front, remove

»+ (Changing the size of a parent view affects the size and position of subviews.You can
configure the resizing behavior of each subview

» Other effects: hiding a superview, changing a superview's alpha (transparency), or applying
a mathematical transform to a superview's coordinate system

|4 iPhone Application Programming
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TheView Drawing Cycle

* When a view first appears on the screen, the system asks It to draw Its content and

captures a snapshot of the view

* When the contents of view change, do not redraw directly, but use setNeedsDisplay or

setNeedsDisplaylnRect: methods to tell the system v

cwW

needs to be redrawn

»+ Changing a view's geometry does not automatically cause redraw. Based on contentMode
property the existing view snapshot might be stretched or repositioned only

» drawRect method

IPhone Application Programming




View Geometry and Coordinate Syst

» Origin In the top-left corner. Floating-point numbers (points not pixels, | point = |, 2,
or 3 pixels)

A view object tracks Its size and location using Its frame, v, bounds properties:
Frame: the size and location of the view In Its superview's coordinate system
- Centre: centre point of the view In the superview's coordinate system

» Bounds: specifies the size of the view (and 1ts content origin (0,0)) in the view's
own local coordinate system

- Use the frame and centre to build the view hierarchy or changing the position or size
of a view at runtime

- Use bounds during drawing the visible content of the view

By default,a view's frame I1s not clipped to Its superview's frame, subviews that lie
outside of their superview's frame are rendered In their entirety

|6 iPhone Application Programming

Frame rectangle

wall Carrier = 0 6202 PM

(40,40) |

Center
(160,230) —

(0,0)
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212

Responding to Geometry Chang

80 |

Source

» Each view has a content mode to adjust its content in SOHEeE
response to changes in the view's geometry

100 x 100 UlimageView with red background and different content modes

o

- Change the width or height of the view's frame or bounds

Scale to Fill Aspect Fit Aspeci Fil

@

Top Left

* Assign a transform that includes a scaling factor to the
view's transform property

» Default value: UlViewContentMode.Scale ToFill (do not
use .Redraw with standard Ul)

Center Right

* Intrinsic content size property describes the minimum space
needed to express the full view content without squeezing or
clipping that data (used for auto layout)

o
N

Bottom Left Bottom Right
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http://stackoverflow.com/questions/4895272/difference-between-uiviewcontentmodescaleaspectfit-and-uiviewcontentmodescaletof

|8

Custom Views

- Init(frame: CGRect) If programmatically OR required init!(coder aDecoder: NSCoder) it graphically

- Set the autoresizingMask

- Create subviews during your view's initialization and set their autoresizingMask property

- (Can override the following:

» touchesBegan:withkvent:; touchesMoved:withEvent:; toucheskEnded:withkvent;;
touchesCancelled:withEvent:

» The layoutSubviews method. Geometry of a view changed, setNeedslayout, layoutliNeeded.
Adjust the position and size of any subviews (can call for redraw)

- [he drawRect: method. set
the view as quickly as possi

IPhone Application Programming
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eedsDisplay, set
e and nothing e

Needs
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DisplaylnRect:. Redraw the specified area of




View Programming Concepts

v At run-time Views are organized as a tree
v Use Interface Builder to design your Ul and connect it to code

v Geometry of Views are determined by constraints

» SDK provide many types of Views to show your content

|9 iPhone Application Programming



UIKIt

» Almost all 10S apps use Ul components from UIKit framework

+ UIKit defines Ul elements’ look, properties, behaviour, gesture recognition, drawing,
accessibility, print support

Ul elements fall in 4 categories:
- Content views provide app-specific content and can enable user interaction
- Temporary views appear briefly to give users information or functionalrty
 Controls perform actions or display information

» Bars provide contextual information to navigate or inrtiate actions

20 iPhone Application Programming



Ul Elements

* Purpose
+ Content

« Behaviour

* Appearance

» Accessibility: by default all views are accessible, you can modify this in Accessibility section
of the Identity inspector (check out Accessibility Progsramming Guide for 1O5S)

» Internationalizing (input processing, formats, e.g. dates, lengths, welights, prices, and currency
symbols, New! RTL UIKit support) and localization (text files in multiple languages)

RWTH
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https://developer.apple.com/library/ios/documentation/UserExperience/Conceptual/iPhoneAccessibility/Introduction/Introduction.html#//apple_ref/doc/uid/TP40008785
https://developer.apple.com/videos/play/wwdc2015-222/?time=455

View Appearance

* You can customize the appearance of all instances of a class by sending
appearance modification messages to the class's appearance proxy

UlSliderappearance().backgroundColor = UlColorredColor()

UlSliderappearanceVWhenContainedInlnstancesOfClasses([UlView.self]).backgroundColor =
UlColor.redColor()

» Tint color defines the app skin colour. Used to visually indicate which

controls on the screen are active or have an action. Defaults to blue, e.g,
Note 1s yellow

» Each view inherits 1ts superview's tint color If its own tint color s nil

* You cannot use the appearance proxy with the tint color property on
UlView

22 iPhone Application Programming
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Images In Views

 View can have images as content, as foreground, and as background (w/o shadow image)

f you define bg image for navigation bar or segmented control need to provide image In all control states and
brovide divider images

A property for Ullmage 1s UllmageRenderingMode

- Always lemplate: ignore the colour information of image and use superview tint color for all non-transparent
parts

* AlwaysOriginal: not effected by tint color
- Automatic: automatically decides which rendering mode to use based on where the image Is being displayed

Navigation bars, tab bars, toolbars, sesmented controls automatically treat their foreground images as templates,
and thelir background images as original

Image views and web views treat their images as originals
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Content Views

» Provide app-specific content and can enable user interaction
»  Associated with view controllers

* Have delegation protocols to communicate user interaction to a view controller

24 iPhone Application Programming



Activity

- UlActivity (UlActivityViewController)

AirDrop. Tap to turn on Wi-Fi and
Dro

Bluetooth to share with AirDrop.

* Tnigger using the Action button ﬂ_]

- Glves users access to a custom service or task that your app can perform

on selected content 70x70pixels | pm oo B
(high resolution)

Add Add to Add to
Bookmark Reading List Home Screen

+ Has an icon and a title (make short or 1OS tries to shirk first then truncates)
- (Can appear In an action sheet or a popover (in 1Pad)

- 1OS provides several bullt-in actions and share extensions, such as Print,
Twitter, Message, and AirPlay

* You can add and exclude activities
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lask | Ime Indictors

activityIndicatorViewStyle

o UlActi\/itylndicath\/ieW currentPageIndicatorTintColor
- It an action takes noticeable and indeterminate amount of time to process, -

display an activity indicator /,'\ nw
» Shouldn't have a stationer location In a view. Use startAnimating and

stopAnimating methods (automatically shows/hides onscreen) e rackinage

2LackTintColor
» lypically, activity indicators appear before a label or centered within a view. —’— progressViewstyle
| | progressImage

- It the task takes a determinate amount of time, and to let the user know progressTintCalor

now long until an operation completes, use progress view UlProgressView

I — UIProgressViewStyleDefault
* You can set the Initial progress as a float between O and | (in viewDidLoad) ORI S
gnggni;uting Rwrl.l
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Image View

»+ UllmageView

Displays an image or an animated sequence of Images (array of images with the same scale)
* For a sequence of iImages yo can set the animation duration and the repeat count

- Scales the images automatically to fit within the current size of the view

* Resizing modes: tile or stretch (with content mode UlViewContentModeScale ToFill)

 Rendering modes

* Has 2 states: highlighted and not, e.g., 0=

- (Can access iImage by name If in app bundle, or using URL it In the file system

2/ iPhone Application Programming



| abel

- UlLabel

» Displays static text

- Used in conjunction with controls to describe their intended purpose

shadowColor

- Allows for plain text and attributed text sradowtoror Label with a shadow. SO
| | | . . . textAlignment
» Plain text supports a single set of formatting attributes—font, size, color; and so on—for the entire attributedText
string
- Attributed text supports multiple sets of attributes that apply to individual characters or ranges of
characters in the string
- By default, a label is a single line. Make multiline with numberOflines property
* Fitting text policy
- If you set adjustsFontSize ToFitWidth, the font size would be reduced in order to fit into the label’s
bounding rectangle.
» The lineBreakMode property specifies what happens when a line is too long for its container (wrap,
clip or truncate the text to fit)
RWTH
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lext Views

- UllextView

- Accepts and displays multiple lines of text Sent from my iPhone
» Support scrolling and text editing

Plain and attributed text

By default, users can add, remove, or change text within a text view
(you can disable that)

- A text view Is capable of recognizing when text Is formatted as a link,
address, phone number, or event.

f you enable dataDetectorlypes checkboxes, users will be able to
trigger the appropriate actions form text

IPhone Application Programming

font

textColor
textAlignment
typingAttributes
attributedText




Scroll View

» UlScrollView, UlscrollViewDelegate

contentOffset

- Allows users to see content that is larger than the scroll view's boundaries

- Responds to the speed and direction of gestures to reveal content in a way that feels natural to
people

» Set scroll view content programmatically by adding subviews to its content view

—— contentlInset <=—

- (Can also operate In paging mode, in which each drag or flick gesture reveals one app-defined page indicatorStyle
- Scroll views need a delegate to handle scrolling, dragging, and zooming
- (Can enable/diable vertical or horizontal scrolling, an both directions, including diagonal spanning.
Can set the max and min zooming allowed |
contentSize
- Paging enabled make the scroll view stops on multiples of the scroll view's bounds, giving the effect
of scrolling through a single page at a time
- Number of options that dictate how content is laid out: size of the content, contentlnset property
to specify the distance that the content is padded, contentOffset to set the point at which the
origin of the content view Is offset from the origin of the scroll view
30 iPhone Application Programming 47 X » Group




3

Plcker

UlPickerView, UlPickerViewDelegate, UIPickerViewDataSource

L ets the user choose between certain options by spinning a wheel on the
screen

Requires both a data source (number of components/columns , number of
rows In each component) and a delegate (content for each component’s row)

After setting the data source and delegate, in viewDidlLoad, set the inrtial
selection

You can dynamically change the rows of a component by calling the
reloadComponent: method, or dynamically change the rows of all components
by calling the reloadAllComponents method

You can only manipulate the pickers background color

IPhone Application Programming
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VWeDb View

- WKWebView, WKNavigationDelegate (optional)
- A web view Is a region that can display rich HTML content
Allows for swiping between the page history

* You can set your web view to automatically scale web content to fit on the screen of the user's device, which allows the user to
zoom In and out In the web view

- A web view Is capable of recognizing when web text Is formatted as a link, address, phone number; or event (enable
dataDetectorTypes to allow interaction)

- The delegate provides methods for tracking the progress of the web page loading, and navigations data for deciding on load policy
- In10OS 9: SFSafariViewController, an embedded Safari inside your app, with shared cookies, AutoFill of forms, and Reader Mode
- SFSafariViewControllerDelegate

- let webView = SFSafariViewController(URL: NSURL(string: “http://www.hci.rwth-aachen.de™)!, entersReaderlfAvailable: true)

- presentViewController(webView, animated: true, completion: nil)
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Collection View

{ Collections Moments Q Select

Yesterday

- UlCollectionView, UlCollectionViewCell,UICollectionViewDataSource,
UlCollectionViewDelegate, and more...

- Can display items in a grid or in a custom layout that you design (sections available)

Today Share

*  Purpose

- View a catalog of variably sized items

- Add to, rearrange, and edit a collection of items

+ (Choose from a frequently changing display of rtems

+ Recognises tap (to select an item) and touch-and-hold (to edit an item) (can add
more)

» A collection view allows you to change the layout of items while users are viewing
and interacting with them

« Users can add, remove, Insert, reorder; and edit items

Supplementary view

Decoration view Qi
Computing
L5y Group
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Stack View

- UlStackView (10S 9)

» Allows for linear layout. Add views to a superview and they

automatically are placed in a column or a row Spacig
i | | A
 Leverage the power of Auto Layout.You determine the size of 4
the view, and 1t determines the size and position of the
S U b\/l GWS Alignment

* You only need to specify how much spacing you want between
the items, arrange horizontally or vertically (that can update

with device orientation), and It the items have equal or Disvibution
proportional sizes

- They do not scroll
Media Rwrl.l
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lable View

- Presents data In a scrollable list of multiple rows that may be divided into sections

- UlTableView, Ul TableViewCell, Ul TableViewHeaderFooterView.
UlTableViewDataSource, Ul TableViewDelegate

» Cells have basic styles: image and text label. Can customise this
- A cell can contain image, text, and any custom views

» Each section within a table can have a header and a footer that displays text or
custom content

- UlTableViewDelegate manages selections, configure section headings and footers,
help to delete and reorder cells, and perform other actions

- Three types of selection styles: single, multiple, or none. (e.g., iIn normal mode and
editing mode)

IPhone Application Programming

4 Settings Sounds

RINGER AND ALERTS

< - )

Change with Buttons C

The volume of the ringer and alerts can be
adjusted using the volume buttons.

SOUNDS

Ringtone Xylophone
Text Tone Tri-tone
New Malil Ding
Sent Mall Swoosh
Tweet Tweet
Facebook Post Swish
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¢ Settings Sounds

backgroundView

RINGER AND ALERTS

o

Change with Buttons

The volume of the ringer and alerts can be
adjusted using the volume buttons.

textLabel

UITableViewHeaderFooterView

SOUNDS backgroundView
contentView
| tintColor
Ringtone Xylophone
separatorColor
. separatorStyle
Text Tone Tri-tone
, . accessoryType
New Mall Ding editingAccessoryType
or
, —indentationLevel ac§e§soryView .
Sent Mall Swoosh indentationwidth editingAccessoryView
Tweet Tweet UITableViewCell
| Facebook Post Swish H > J
imageView contentView
textLabel
detailTextLabel

backgroundView
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