iPhone Application Programming
Lecture 4: User Interface Design

Chat Wacharamanotham
Media Computing Group
RWTH Aachen University

Winter Semester 2013/2014
http://hci.rwth-aachen.de/iphone



2

View Concepts

e SDK provide many types of Views to show your content
® 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

iIPhone Application Programming ¢ Prof. Jan Borchers
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Finding the Right View

¥ Bars

The Status Bar l_ b |
Navigation Bar a e
Toolbar

Toolbar and Navigation Bar Buttons
Tab Bar
Tab Bar Icons
Search Bar
Scope Bar
v Content Views
Activity
Activity View Controller
Collection View
Container View Controlier
image View
Map View
Page View Controller
Popover (iPad Only) APl NOTE

Scroll View Ry
Split View Controlier (iPad Only) To learn more about defining labels in your code, seg UlLabel Class Reference.
Table View

Text View
Web View
v Controls

Activity Indicator
Contact Add Button A label:
Date Picker

Detail Disclosure Button
info Button

A label displays static text.

« Displays any amount of static text

et i - Doesn't allow user interaction except, potentially, to copy the text
Page Control
:',Z':,'m o Use a label to name or describe parts of your Ul or to provide short messages to the user. A label is best

A om0 suited for displaying a relatively small amount of text.

Rounded Rectangle Button
Segmented Control

Slider Take care to make your labels legible. It’s best to support Dynamic Type and use the UIFont method
::,ff: preferredFontForTextStyle to get the text for display in a label. If you choose to use custom fonts, don't
j:’x‘:;“‘c‘l‘:‘”" sacrifice clarity for fancy lettering or showy colors. (For guidelines abg :

v Temgorary Views Typography; to learn more about Dynamic Type, see “Text Styles” i
:':‘:M Sheet
Modal View
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~— UlSwitch ’
— UlSlider )
— UlTextField |
# UlControl UlSegmentedControl

( UlToolbar ) \—‘ UlPageControl '
( UlTabBar ) \—{ UlDatePicker '
( UllmageView | — UlButton )

{UlActivitylndicatorView )

NSObject

UlIResponder

\—‘ UIWebView '
\J
\—1 UlSearchBar '
\_
\—{ UlAlertView ’
\_
\—1 UIActionSheet }
\_

\—1 UlTableViewCell ’
- { UlProgressView ’
\—-‘ UINavigationBar ’

-

{ UIPickerView )
\—1 UlLabel }
_

{ UIWindow ) ,—< UlTextView )
L( UIScrollView \,
\—‘ UlITableView ’
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View Concepts

v/ SDK provide many types of Views to show your content
® 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

iIPhone Application Programming ¢ Prof. Jan Borchers
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Demo: Hacking Calendar

(1ldb) po [[UIWindow keyWindow] recursiveDescription]

<UIWindow

| <UILayoutContainerView
| <UINavigationTransitionView

(1ldb) expr ((UIView *)@xb19ad90).backgroundColor
(1ldb) expr ((UIView *)@xf870200).backgroundColor

<UIViewControllerWrapperView

| <EKCalendarItemEditorTableView: 0xf870200; baseClass = UITableView;

| | <UITableViewWrapperView

| | | <UITableViewCell: 0xb19ad90

<UINavigationBar

<UINavigationItemView
| <UILabel
<UINavigationButton

IPhone Application Programming ¢ Prof. Jan Borchers
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[UIColor greenColor]
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View Concepts

v/ SDK provide many types of Views to show your content
v 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

iIPhone Application Programming ¢ Prof. Jan Borchers
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Build ViewTest: Succeeded | 9/27/13 at 11:22 AM

<4 » [ ViewTest ) || ViewTest ) 4 TestViewController.xib ) || View

D) Placeholders

. File's Owner
@ rirst Responder

v View
__ Label - Auto translation:
__ Switch
__ Label - Lorem ipsum d...
__ Button

Lorem ipsum dolor sit amet,
consetetur sadipscing elitr, sed
diam nonumy eirmod tempor
invidunt ut labore et dolore magna
aliquyam erat, sed diam voluptua.
At vero eos et accusam et justo
duo dolores et ea rebum. Stet clita
kasd gubergren, no sea takimata
sanctus est Lorem ipsum dolor sit
amet. Lorem ipsum dolor sit amet,
consetetur sadipscing elitr, sed
diam nonumy eirmod tempor
invidunt ut labore et dolore magna
aliquyam erat, sed diam voluptua.
At vero eos et accusam et justo
duo dolores et ea rebum. Stet clita
kasd gubergren, no sea takimata
sanctus est Lorem ipsum dolor sit
amet.

Auto translation: () (i)

No Issues

lstrinsic Size | Defaul (System Defined) * |

Constraints

Progress View
UlProgressView

UlProgressView depicts the progress of a task over time. The
current progress is represented by a floating-point value
between 0.0 and 1.0, inclusive, where 1.0 indicates the
completion of the task. Values less than 0.0 and greater than
1.0 are pinned to those limits,

D () & =

Slider - Displays a continuous

-\ J/ range of values and allows the
selection of a single value.

~_ Switch - Displays an element
showing the boolean state of a

\ Activity Indicator View -
Provides feedback on the progress
| of 2 task or process of unknown...

Progress View - Depicts the
progress of a task over time.

S b ted B

- Page Control - Displays a dot
for each open page in an
application and supports...

~ Provides a user

mbubrmmmot

decrementing a value.

. Table View - Displays datain a
* list of plain, sectioned, or grouped

| Areas
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Interface Builder

® 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

iIPhone Application Programming

Prof. Jan Borchers
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The Anatomy of a xib File

coaeprol
e

wm | 4 » | ViewTest » | | ViewTest » @ TestViewController.xib » No Selection

@ Placeholders
(%]

" File's Owner
@ First Responder =

View




The Source of a xi

<?xml version="1.0" encoding="UTF-8"7>
<archive type="com.apple.InterfaceBuilder3.CocoaTouch.XIB" version="8.00">
<data>
<int key="IBDocument.SystemTarget">1280</int>
<string key="IBDocument.SystemVersion'">11C74</string>
<string key="IBDocument.InterfaceBuilderVersion'">1938</string>
<string key="IBDocument.AppKitVersion">1138.23</string>
<string key="IBDocument.HIToolboxVersion'">567.00</string>
<object class="NSMutableDictionary" key="IBDocument.PluginVersions">
<string key="NS.key.0">com.apple.InterfaceBuilder.IBCocoaTouchPlugin</string>
<string key="NS.object.0">933</string>
</object>
<array key="IBDocument.IntegratedClassDependencies">
<string>IBUITextView</string>
<string>IBUISwitch</string>
<string>IBUIButton</string>
<string>IBUIView</string>
<string>IBUILabel</string>
<string>IBProxyObject</string>
</array>
<array key="IBDocument.PluginDependencies">
<string>com.apple.InterfaceBuilder.IBCocoaTouchPlugin</string>
</array>
<object class="NSMutableDictionary" key="IBDocument.Metadata'>
<string key="NS.key.0">PluginDependencyRecalculationVersion</string>
<integer value="1" key="NS.object.0"/>
</object>
<array class="NSMutableArray" key="IBDocument.RootObjects" id="1000">
<object class="IBProxyObject" id="841351856">
<string key="IBProxiedObjectIdentifier">IBFilesOwner</string>
<string key="targetRuntimeIdentifier'">IBCocoaTouchFramework</string>
</object>
<object class="IBProxyObject" id="371349661">
<string key="IBProxiedObjectIdentifier">IBFirstResponder</string>
<string key="targetRuntimeIdentifier'">IBCocoaTouchFramework</string>
</object>
<object class="IBUIView" 1d="474857037">
<reference key="NSNextResponder"/>
<int key="NSvFlags'>292</int>
<array class="NSMutableArray" key="NSSubviews">
<object class="IBUITextView" id="694905917">
<reference key="NSNextResponder" ref="474857037"/>
<int key="NSvFlags'">274</int>
<string key="NSFrame">{{20, 20}, {280, 385}}</string>
<reference key="NSSuperview" ref="474857037"/>

. . . RWTHAACHEN
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Laying out the User Interface

izontal b
ange of values. T y the
po indicator, or thumb Yy
g mb along the try m - e
p f both the track a mb

® The library contains all Ul Widgets

® Drag them to your view a

® See instantly what your Ul looks like

® Test your Ul in the iPhone Simulator

iIPhone Application Programming ¢ Prof. Jan Borchers



Set Widget Attributes

DE &8 @« O

DB &8 9%« O

D8 8 9« O

D &8 @9« O

View
Show | Frame Rectangle :
=l 137](3) | 156 (2]
. - - x Y
[ 462 | 30/(2)
A | Height
Origin

Intrinsic Size | Default (System Defined)

Constraints

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

Outlet Collections
gestureRecognizers

Custom Class Button
Class | UButton Olv| Type | System s
Identity State Config | Default s
Title | Plain $
Restoration 1D |
Button |
User Defined Runtime Attributes Font | System 15.0
Koy Fath i Type..—— | Value Text Color | NN Default : |
Shadow Color | S = Default &)
Image | Default Image v}
x e = Background | Default mfcground Imagv |
Label IXcode Specific Label Shadow Offset [ Widt:OIGJI Neld:OIQ
82 R R BN || Reverses On Highlight
Object ID h72-7j-5KF Drawing || Shows Touch On Highlight
Lock | Inherited - (Nothing) &l (¥ Highlighted Adjusts Image
Notes [.I'l.x-i‘“l!Zl{-—'] gum“’”um
No Font e Line Break | Truncate Middle &)
[ ] Edge | Content :]
msee o5 [ ofi
Accessibility Top Bottom
Accessibility @ Enabled [ o) | 0l
ubel[ Left Right
Hint | | | control
Trains ¥ Button () Link Aignment| [ Dl O | 8 |
(] Image | Selected Horizontal
() Static Text (O sas 0 | @ )

("] Search Fleld

[_J Mays Sound

[_] Keyboard Key

[_] Summary Element

[_] Updates Frequently

(M User Interaction Enabled

_ Vemm
Content | | Selected ™ Enabled
|| Highlighted

Mode | Scale To Fill $
Tao[ OE

llmnctlonGUserlmmdonEmbled
. . LLE L 1 L 1

Sent Events
Did End On Bxt
Editing Changed
Edting Did Begin
Editing Did End
Touch Cancel
Touch Down
Touch Down Repeat
Touch Drag Enter
Touch Drag Exit
Touch Drag Inside
Touch Drag Outside

!
z
:

00000000000 ©

Touch Up Outside
Value Changed

Referencing Outlets
(_aButton

New hfe_nndno Owtlet
Referencing Outlet Collections
New Referencing Outlet Collection

|

O




Connecting Widgets and Code

® |[BActions

® Tags a method as a target for an interface action

¢ |[BOutlets

® |BOutletCollection

® Variables to populate with objects from a nib file

16 iPhone Application Programming ¢ Prof. Jan Borchers
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Connecting Widgets and Code

D B ¥ |0
¥ Outlets J
operatorDivision O
( operatorEqual =% Button - = ®
operatorMulti O
( operatorPlus = % Button - + @® |
searchDisplayController @ &
@interface iCalcView: UIView { (texthield )% TextField -0 @)
( view % View ®
} ¥ Outlet Collections
( digitButtons % Button - 0 @J
— (IBAction)addDigit: (id)sender; i |
— (IBAction)calculateResult: (id)sender; % Button - 3
® Button - 4
% Button -5
Button - 6
//declared properties :suxn-?
//textfield * Button - 8
@property (nonatomic,weak) IBOutlet UITextField xtextfield; S
//operators: + = ¥ Referencing Outlets |
@property (nonatomic,weak) IBOutlet UIButton soperatorPlus e Fenorg e : O
@property (nonatomic,weak) IBOutlet UIButton *operatorEqual; |Y. Referencing Outlet Collections |
//dlgltS New Referencing Outlet Collection
@property (nonatomic,weak) IBOutletCollection (UIButton) NSArrayx digitButtons;
RWTHAACHEN
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View Concepts

v/ SDK provide many types of Views to show your content
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

iIPhone Application Programming ¢ Prof. Jan Borchers
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Auto Layout

® Preferred layout management

® Allows you to create views that work both in portrait and landscape
mode

® Available in iOS 6 and higher

® Spatial relationships expressed by constraints

RWTH
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Auto Layout Constraints

e Constraints are mathematical expressions

o <=’ ==, =>
® Constraints have a priority level

® The runtime tries to solve the system of equations

iIPhone Application Programming ¢ Prof. Jan Borchers
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Adding Constraints

Lorem ipsum dolor sit amet,
consetetur sadipscing elitr, sed
diam nonumy eirmod tempor
invidunt ut labore et dolore magna
aliquyam erat, sed diam voluptua.
At vero eos et accusam et justo
duo dolores et ea rebum. Stet clita
kasd gubergren, no sea takimata
sanctus est Lorem ipsum dolor sit
amet. Lorem ipsum dolor sit amet,
consetetur sadipscing elitr, sed
diam nonumy eirmod tempor
invidunt ut labore et dolore magna
aliquyam erat, sed diam voluptua.
At vero eos et accusam et justo
duo dolores et ea rebum. Stet clita
kasd gubergren, no sea takimata
sanctus est Lorem ipsum dolor sit

_55‘_353‘5

:

TF;

Add New Constraints

|“u!tlple vlé-é[:_]w-é'mmp{g vl =

' 1

,

Spacing to nearest neighbor E

O Ewan e <] B

) @ Height [Muttiple ~| &

() &) equal widths a

() @) equal Heights y

() E Align | Leading Edges DR =
Update Frames = None :) :

! Add Constraints )

of!

12 b+ ted E
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View Concepts

v/ SDK provide many types of Views to show your content
v At run-time Views are organized as a tree
v/ Geometry of Views are determined by constraints

v/ Use Interface Builder to design your Ul and connect it to code

iIPhone Application Programming ¢ Prof. Jan Borchers
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bonding

STUDENTENINITIATIVE E.V.

An alle die programmieren kénnen

Meldet euch zum bonding Hackathon an & stellt
eure Programmierfahigkeiten unter Beweis.

Wir sorgen fir

eine Einarbeitungsstunde in die Systemsprache
kostenlose Verpflegung

Shuttle-Service

attraktive Siegerpreise

Siegerehrungsparty am 26.11

bonding Hackathon

Implementiere die Zukunft in der Nacht
vom 22. auf den 23. November 2013!
Anmeldung
www.bonding.de/ac_hackathon

bonding — erlebe, was du werden kannst.
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Review

® A calendar app reminds user of a scheduled event

® A news reader app loads updates in background and updates the Ul
upon completion

® An app determines a path for an image that is shipped with the app
itself

® Base class for objects that respond to Ul events

® Base class for managing screen content

RWTH
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View Concepts

v/ SDK provide many types of Views to show your content
V' At run-time Views are organized as a tree
Vv Geometry of Views are determined by constraints

v Use Interface Builder to design your Ul and connect it to code

iIPhone Application Programming ¢ Prof. Jan Borchers
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UlView

® Defines a rectangular area on the screen

® Two responsibilities
® Render content
® React to user input

® Manage subviews

® | ayout as view hierarchy

iIPhone Application Programming ¢ Prof. Jan Borchers
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View Hierarchies

® OO0 ™ ViewHierarchy.xcodeproj — |+ Window.xib
» B | ﬁ‘) @ iPhone Ret... ViewHierarchy: Ready | Today at 11:26 AM

- 4 P> :‘_Viemierarchy ViewHierarchy ' ~ Window.xib » No Selection

) Placeholders

File's Owner
@ First Responder

v Window

v _ View
Image View
Label - Brightness
Horizontal Slider




View Hierarchies

v  Window

v |  View
__ Image View
Label - Brightness

___ Horizontal Slider

Brightness

RWTHAACHEN
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View Hierarchies

v  Window

v View
_ Image View
Label - Brightness

~_ Horizontal Slider

RWTHAACHEN
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Managing Views

® addSubview

® insertSubview:atlndex:

® insertSubview:aboveSubview:

® removeFromSuperview

® bringSubview ToFront:

® sendSubview ToBack:

® exchangeSubviewAtIndex:withSubviewAtIndex:

32 iPhone Application Programming ¢ Prof. Jan Borchers



View Coordinate System

® Origin at top-left corner

® Coordinates use points as unit
® iPhone: 320x480
® iPhone 5:320x568
® iPad: 768x1024

33 iPhone Application Programming ¢ Prof. Jan Borchers
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View Geometry

® Frame

® A rectangle with origin and size relative to the superview

® Bounds

® A rectangle with origin (0,0) and the size of the view

® Center

® The center point of the frame rectangle

iIPhone Application Programming ¢ Prof. Jan Borchers
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Frame vs. Bounds

Frame (looking from outside) Bound (looking from the view itself)
Origin: (140.0,35.0) Origin: (0.0,0.0)
Size: (320.0,480.0) Size: (320.0,480.0)

35 iPhone Application Programming ¢ Prof. Jan Borchers
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Setting Values

e Setting frame:
e bounds matches the size
e center is adjusted

e Setting center:
® The origin of frame is set accordingly

e Setting the size of bounds

® The size of Trame is set accordingly

iIPhone Application Programming ¢ Prof. Jan Borchers
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Content Modes

& Scaling

37
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Content Mode

UlViewContentModeScaleToFill

=

UlViewContentModeScaleAspectFit

UlViewContentModeScaleAspectFill

’E:>

Nondistorti

RWTH
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Creating Views

// Create a view with blue background
CGRect viewFrame = CGRectMake(160, 240, 150, 150)
UIView *xblueView = [[UIView alloc] _
initWithFrame:viewFrame]; |
blueView.backgroundColor = [UIColor blueColor].“_
// add it to the main window
[window addSubview:blueView];

iIPhone Application Programming ¢ Prof. Jan Borchers
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Subclassing UlView

// Only override drawRect: if you perform custom drawing.
// An empty implementation adversely.

,,

// Overridden by subclasses to layout subviews when layoutIfNeeded is
invoked.

// The default implementation of this method does nothing

— (void) layoutSubviewsq{}

[view setNeedslLayout];

iIPhone Application Programming ¢ Prof. Jan Borchers

gffects performance during animation.



Reaction to Events

® Adjust properties of the view and its subviews
® Mark the view as needing a change in its layout
® Mark the view as needing to be redrawn

® Notify a controller that data has changed

RWTH
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Scroll Views

Container view
Displays content larger than the app window
Support for scrolling

Support for zooming

iIPhone Application Programming ¢ Prof. Jan Borchers
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UIScrollView

UIScrollView xscrollView = [[UIScrollView alloc]
initWithFrame:window.bounds];

[window addSubview:scrollView];

// window retains its subview, thus we can release the view here
[scrollView releasel;

CGRect contentFrame = CGRectMake(0.,
0.,
window.bounds.size.widthx2.,
window.bounds.size.height*2.);

scrollView.contentSize = contentFrame.size:
scrollView.contentOffset = window.center:

// add the content view
[scrollView addSubview:aView];

iIPhone Application Programming ¢ Prof. Jan Borchers
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UlScrollView: Zooming

// Enable zooming

scrollView.minimumZoomScale
scrollView.maximumZoomScale
scrollView.delegate = self;

Il
N S
U1 O

#pragma mark ScrollView delegate methods

{

return [window viewWithTag:1];

iIPhone Application Programming ¢ Prof. Jan Borchers

— (UIViewsx)viewForZoomingInScrollView: (UIScrollView *x)scrollView;



Summary

® |nterface Builder
o UlView

® View hierarchies

® Reading Assighment:
ﬁ View Programming Guide
E Interface Builder User Guide

UlView Class Reference

® Taking control of Auto Layout in Xcode 5 \',"A"\'/»]&pI0IE:

45 iPhone Application Programming e Prof. Jan Borchers
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UlViewController

® Manages typically one screen
® Flushes the view on low-memory situations
® Resizes the view on orientation change

® Creates modal views on top of the current view

iIPhone Application Programming ¢ Prof. Jan Borchers
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