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World-Wide Smartphone market share outlook (%)
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What is i0S?

Apple’s mobile operating system that runs
on iIPhone, iIPad and IPod touch devices.

Built for multi-touch interactions: responds
to gestures (e.g., swiping, pinching, and
tapping).
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What is 10S7?

Sensors enable building “intelligent” apps
(e.g., location-aware apps)

= GPS

] Compass

';ﬁ.’ Accelerometer

‘ Camera
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Comes with a Number of Built-in Apps

Photos, Calendar,
Mail, SMS, Music,
Maps, ...
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Software

Development Tools for the 10S

The I0S Software Development Kit (SDK)
contains the tools needed to develop native apps.

Xcode Is the development environment.

Freely available for download from Apple’s developer portal
developer.apple.com
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IOS Technologies are Packaged as Frameworks
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Development Process Overview

Prepare the
development
team

Create a Develop the ——{ Publish in the
project app App Store

Administrative Coding Administrative
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Two Kinds of I0S Apps

Native iOS apps

iOS Development

MobICraNT Lecture Series on Web Security

MobiCraNT User Committee Workshop

Kick-off Meeting

Web apps

Carrier = 2:01 AM —

HTMLS/CSS3 Mobile Web App - List View

10S Development
MobiCraNT Lecture Series on Web Security
MobiCraNT User Committee Workshop

Kick-off Meeting
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Two Kinds of I0S Apps

Native i0OS apps

Carrier =

iOS Development

MobiCraNT Lecture Series on Web Security

MobiCraNT User Committee Workshop

Kick-off Meeting

N 4
-~ -

® Resemble the built-in apps.

® Are built using Objective-C
programming language .

® Have access to the device’s
hardware capabilities (e.g., GPS).

® Distributed via app store.
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Two Kinds of I0S Apps
Native i0OS apps

® Resemble the built-in apps.

® Are built using Objective-C
programming language .

® Have access to the device’s
hardware capabilities (e.g., GPS).

® Distributed via app store.

Installed on the device
like a built-in app.

12
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Two Kinds of I0S Apps
Web apps

Carrier = o

ot s L ® Run inside a web browser
T woron e Are built using HTML, CSS, HTMLS5,
and JavaScript.

MobiCraNT Lecture Series on Web Security

MobiCraNT User Committee Workshop

® | Imited access to the device’s

Kick-off Meeting

hardware capabilities (e.g., GPS).
® Run slower than native apps.
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Two Kinds of I0S Apps

“Write once, run anywhere (WORA)”

o n S$554.Droid
L [ HTMLS /553 Motile Web 4 ™
‘- c ﬁ soft.vub.ac.be/~ebainomu/m¢
—

e R gl e ' soft.vub.ac.be/~ebainom. =]

| MobiCraNT User Committse Workshop 10S Development

Carrier = 2:01 AM —
HTMLS/CSS3 Mobile Web App - List View

i0S Development
MobiCraNT Lecture Series on Web Security

. Kick-off Meeting ) ) )
| MobiCraNT Lecture Series on Web Security
10S Development

MobiCraNT Lecture Series on Web Security MobiCraNT User Committee Workshop

MobiCraNT User Committee Workshop Kick-off Meeting

SR | Mac OS

Android OS
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Two Kinds of I0S Apps
Native apps + Web apps

12:46 AM

A

o \ | -

I0S Development

MobiCraNT Lecture Series on Web Security

MobiCraNT User Committee Workshop

Kick-off Meeting

® Possible to embed web content In
a native app.
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Objective-C Programming Language

® Object-oriented programming language.

® Fasy to learn— if you have experience with other O-O
languages such as Java or C++.

® Objective-C is a superset of C.

® Simple, small, powerful.
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Objective-C Programming Language (1 of 4)

Class specification: the interface + the implementation

Class name l lParent class name

@interface MyClass : NSObject {

. int count;
Member variable id data:
declarations L NSString* name;

I3

— (id)initWithString: (NSString *)aName;

+ (MyClass *)myClassWithString: (NSString *)aName;
@end

Method —_—
declarations -

Tuesday 30 October 12



Objective-C Programming Language (2 of 4)

Method Declaration

Return type Method signature keywords

Method type

S |

— (void)insertObject:(id)anObject atIndex: (NSUInteger)index;
\ | ] |

Parameter types

Parameter names
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Objective-C Programming Language (3 of 4)
Class specification: the interface + the implementation

#import "MyClass.h"

@imp lementation MyClass

— (id)initWithString: (NSString *)aName

{ // method implementation code goes here.
(MyClass x)myClassWithString: (NSString )aName

// method implementation code goes here.

@Y A+ Y

end
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Objective-C

Programming Language (4 of 4)

Object creation: allocation and initialisation.

MyClass *xmyObject = [[MyClass allgc] iq&t];

Messaging

allocation

iNitialisation

[myOAbject someMethod: argument |;

recelver

A

[ ] means “call a
method”

selector argument
20
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Getting Started with I0OS Development

9&‘ HelloWorld
L..‘J ~/Iimplementations /MobiCrant

A MobiCraNT News
L-‘J ~/Implementations /MobiCrant

Welcome to Xcode

Version 4.2 (4D199)

Create a new Xcode project
Start building a new Mac, iPhone or iPad O

application from one of the included templates

Connect to a repository
Use Xcode's integrated source control features to
work with your existing projects

Learn about using Xcode
Explore the Xcode development environment with
the Xcode 4 User Guide

Go to Apple's developer portal
Visit the Mac and iOS Dev Center websites at

developer.apple.com L Last opened Yesterday 21:06

21
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Getting Started with I0OS Development

000 -

T = e T == | — B &8 o

20 A == 8 |[= <> D8
Choose a template for your new project:

A os , [ 2
Framework & Library "

e | Master-Detall OpenCL Came Page-Based
B MacOS X . Application Application Application

Application . 5 —_—

Framework & Library | x P §

Application Pug-in [ =] —

System Plug-in

D Single View Application

This template provides A STarting point for an Application that uses a single view. it provides a
view controlier Lo manage the view, and a storyboard or nib file that containg the view.

- MRS Rni A1 10

Cancel Previous | (SN

| [l Oosect Ubrary :) (21E)

R w1}
J : message 10 2 target object when. .

Cradient Button - Intercepts
mOuse-0owa eveats and seads an
T ACUON Mmessage 10 3 target object. .

Rounded Rect Button - Istercepts
mouse-down eveats and serds an
ACon message 1o a tanget object. .

Rounded Textured Button -
_ Ilesr et s mOuse At ety and

22
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Getting Started with I0OS Development

Loading

Choose options for your new project:

Product Name | HelloWorid| ]
Company identifier VUB |
Bundie identifier VUB Helloworld

Device Family | iPhone s |

o Use Storyboard
|| Use Automatic Reference Counting
[ Include Unit Tests

| Cancel | | Previous | [ Next | O U@ '
A | (Il Obect Ubrary ) (=18
Push Button - Intercepts mouse-down

events and sends an action message to
rarget object when it's dicked or...

. Gradient Button - Intercepts mouse-
|| down events and sends an action
message to a target object when It's

Rounded Rect Button - Intercepts
moyse-down events and sends an
action message to 3 target object...

Rounded Textured Button -
sand

23
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Getting Started with I0OS Development

[ HelloWorld.xcodeproj — (= MainStoryboard.storyboard )

_LQA = » @ = <« > [MHelloworld | HelloWorld ) [~ MainStoryboard.storyboard | || MainStoryboard.storyboard (English) + No Selection

Helloworld
'1wp:.iossoxsn
¥ [ Helloworld

5] View Controller Scene

@ First Responder
» () View Controller

|

No Selection

View Controller

Tab Bar Controller - A controlier that
w } MABAOAE A sar of visw rontmlisrs thar
(+)

24
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Getting Started with I0S

-

MellowaridviewController.n
Welloworie

-
’ Copyright () 2031 Apple Inc. ALL rights
.“ui

3
¢ lepart “HellowerlaViewContraller. A
Sinplenentation MelloverieviewController
Seynthesize tentfield = _textFinle;
Saynthesize Lobel = _label;
aynthesize wsarfiene = _srerNane;
; (vaid)didhece iveMenoryWarning

[veper dideceiveMemarysaraingl;
’ 17 Release any cached data, images, etc that

aren’t i wae.
wi)
: fproges sark « View Lifecycle
-q(mc)-uuuu
lswper viewDidlosd);
- f7 00 any 201t ianal setup after Loading the
view, typically from & nib.

T
» ; (vai0)viewd LoUnLoad
" [self setTeatFieldunil)y
L [oal? setiabelinil);

' [svper viewDigunload);
~ /7 Ralease any retalned subviews of the main

wiew,
" ) I e self . myOutiet = all;
- ; (vald)view il UAppear: (2000 ) aninated
~
- ) lrwper viewillAgpcarianinated);
C = (vald)vievdidhppear: (B0L) aninated
- ) [1eper viewDishppearisninates);
-

W= fvaidiviewililol 1 (000L) <

A Ovoe d

Development

Pl g ViewCortroter - ©

=
Ml owens +) (33188)
[ Novigation Contrelier - A comvaler that

AT AIGatiOn O 3 Nearaniy o veewt

Tab B € s A (ontraler Nl Busage
39T O e (OMTroReny TN OISt Tab bar

ey
Page View C oller - Mres . o
wen (artrpleny a) pages

Onject - Provide & somplene ‘or odgects and
Comraitery st GoecTly avaladie » wiertace
osde

Oesr 10 TN (3 Labol  Label - A virubly sied amoust of siane st

Round Rect Button  mtaresni .0 Fnts
and sends an schon meLaage 1o 4 Larpet obyec!
e T tapoed

4O
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Getting Started with iI0OS
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Development

Hello, World!
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IOS Design Patterns and Techniques

Design Patterns
Element R |

s of Reusable
Object-Oricoed Software

A design pattern is a template for a design that solves a
general, recurring problem.

Common i0S design patterns:
Model-View-Controller (MVC), Delegation, and Target-action

27
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IOS Design Patterns and Techniques

MVC pattern

The overall structure of I0OS apps is based on the MVC pattern.
User action

28

Update
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IOS Design Patterns and Techniques

Creating the \f in MVC

00 I HelloWorld.xcodeproj — = MainStoryboard.storyboard -

oo . Bulld Melloworld: Succeeded | Today at 0015

HelloWorld
'&nw.aossousn
v [ Helioworid

Hello World!

Tab Bar Controller - A controller
Hhat manages a set of view
controfiers that represent tab bar. .

29
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05

Design Patterns and Technigues

Creating the €. & M in MVC

eno [ HelloWorld.xcodeproj — m ViewController.m P
- - Build Helloworld: Succeeded | Today at 00:15 ﬂ a n E
-
Helloworld /" ¥ Quick Help
'1mmsoxs.o // ViewController.m
// Melloworld
¥ [ Helloworld 17
h| AppDelegate.h /7 Created by Engineer Bainomugisha on 26/19/12.
AppDelegate.m /7 Copyright (c) 2012 VUB. ALl rights reserved.
MainStoryboard storyboard "
h| ViewControlier.h #inport “ViewController.h”
v __ Supporting Files @implementation ViewController
HelloWorid-Info.plist = (void)didReceiveMeroryWarning
InfoPliststrings {
) malnm [super didReceiveMemoryWarning];
' HelloWorld -Prefix.pch // Release any cached data, images, etc that aren't in wse.
¥ [ Frameworks
» 6 UKt framework #pragna mark - View lifecycle ljmwwl '] ag
» = Foundation framework - (void)viewDidLoad
» = CoreGraphics. framework
¥ [ Products [super viewDidLoad];
*”dw‘_.” // Do any additiomal setup after loading the view, typically from a nib.
; (void)viewDidUnload
[super viewDidUnload);
// Release any retained subviews of the main view.
// e.9. self.myOutlet = nil;
2 (void)viewWillAppear: (BOOL) animated
No Match
[swper viewwillAppear:anisated];
= (void)viewDidAppear: (BOOL)animated
[super viewDidAppear:animated);
2 (void)viewwil\Disappear: (B00OL) animated
[super viewWillDisappear:animated];
2 (void)viewDidDisappear: (BOOL)anizated
+ O & ® [swuper viewDidDisappear:anisated): © )
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IOS Design Patterns and Techniques

Delegation pattern

Used for interaction with iIOS frameworks (instead of subclassing).

windowDelegate

windowShould(Close:

v-‘\ -;v

No

31
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IOS Design Patterns and Techniques

Delegation pattern

e 00 HelloWorld.xcodeproj — |m| AppDelegate.m "
m HelloW... » iPhone 5.0 Simulator | [m»] Build HelloWorld: Succeeded ' Today at 00:15 _ : N = Lﬁ -Q ny =
— e
v, Helloworld /7 ¥ Quick Hel
¥ 22 1 target, i0S SDK 5.0 // AppDelegate.m = -
— H W
v (| Helloworld x elloworld
h| AppDelegate.h // Created by Engineer Bainomugisha on 26/10/12. No Quick Help
AppDeleqa // Copyright (c) 2012 VUB. All rights reserved.
=| MainStoryboard.storyboard /’
h| ViewController.h #import “AppDelegate.h” : : i —
mevoller.m @implementation AppDelegate Ll objects 188 =)
VDS_UM" ﬂoﬂles'o ; - (BOOL)application: (UIApplication *)application didFinishLaunchingWithOptions: Tab Bar Controller - A controller .
EJ Helloworid-lnfo.plist (NSDictionary =)launchOptions that manages a set of view
_| InfoPlist.strings { controllers that represent tab bar...
m| main.m // Override point for customization after application launch.
HelloWorld -Prefix.pch } FRENIR YES Page View Controller - Presents a
v (] Frameworks sequence of view controllers as
» &= UIKit.framework - (void)applicationWillTerminate: (UlApplication =)application - —
{ <
» &= Foundation.framework // Called when the application is about to terminate. GLKit View Controller - A
» &= CoreGraphics.framework } controller that manages a GLKit view.
v || Products
oA Helloworld.app €end Object - Provides a template for
objects and controllers not directly
available in Interface Builder.
+ OEQ® ) )

32
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IOS Design Patterns and Techniques

Delegation pattern

HelloWorld.xcodeproj — |m| AppDelegate.m
Build HelloWorld: Succeeded ' Today at 00:15

v HelloWorld
=2 1 target, iOS SDK 5.0 AppDelegate.m

v C_']Hell HelloWorld

h| AppDelegate.h Created by Engineer Bainomugisha on 26/10/12.
AppDelegate.m Copyright (c) 2012 VUB. All rights reserved.

=| MainStoryboard.storyboard

h| ViewController.h #import “AppDelegate.h”
m| ViewController.m @implementation AppDelegate

M D Su il - (BOOL)application: (UIApplication *)application didFinishLaunchingWithOptions: Tab Bar Controller - A controller
EJ HelloWorld -Info.plist (NSDictionary =)launchOptions that manages a et of view

| InfoPlist.strings { . . ' _ controllers that represent tab bar...
m| main.m // Override point for customization after application launch.

HelloWorld -Prefix.pch } FRENIR YES Page View Controller - Presents a
v [ Frameworks sequence of view controllers as

» &= UIKit.framework - (void)applicationWillTerminate: (UIApplication =)application pages.

{ -
» &= Foundation.framework // Called when the application is about to terminate. GLKit View Controller - A

» &= CoreGraphics.framework } controller that manages a GLKit view.

¥ | Products
DA HelloWorl qend

elloworld.app Object - Provides a template for

objects and controllers not directly
available in Interface Builder.

-
.

+ 0O@Q@®

33
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IOS Design Patterns and Techniques

Target-Action pattern

Pinching gesture

|
|
| ‘ Action

”

9 .‘-.-" .
L '-\:[
S—

% W

aa

Touch events

Action messages

N
\

|

v

UIPinchGestureRecognizer ) g Target

\

® Used for handling user interactions with the UI.
® [he view sends an action when things happen in the UI.

34
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IOS Design Patterns and Techniques

Target-Action pattern (1 of 2)

UIPinchGestureRecognizer xpinchGesture = [[UIPinchGestureRecognizer alloc] init];

[pinchGesture addTarget: self action:@selector(handleMyPinchGesture:)];

[self.view addGestureRecognizer: hGesture];

35
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IOS Design Patterns and Techniques

Target-Action pattern (2 of 2)

— (IBAction)handleMyPinchGesture: (UIGestureRecognizer x)sender A

CGFloat factor = [(UIPinchGestureRecognizer x)sender scalel;
self.view.transform = CGAffineTransformMakeScale(factor, factor);

36
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IOS Design Patterns and Techniques

Target-Action pattern

HelloWorld.xcodeproj — m| ViewController.m
Build Helloworld: Succeeded | Today at 00:15

- T

¥ B ) target, i05 SDK 5.0 :xﬁc:n:{:ller.n
v [ ] Helloworld ©hhome

'h| AppDelegate.h Created by Engineer Bainomugisha on 26/10/12.
@Appoelegau.m Copyright (c) 2012 VUB. All rights reserved.

(=1 MainStoryboard.storyboard
' #import "ViewController.h"

@implementation ViewController

[ | Helloworld-Info.plist
InfoPlist.strings
main.m = (void)createGestureRecognizers {

| Helloworld-Prefix.och UIPinchGestureRecognizer spinchGesture = [[UIPinchGestureRecognizer alloc) init);

v || Frameworks [pinchGesture addTarget: self action:@selector(handleMyPinchGesture:)];
» &= UIKit.framework ([self.view addGestureRecognizer:pinchGesture];

» &3 Foundation.framework [pinchGesture release];
» &= CoreGraphics.framework
v C] Products (IBAction)handleMyPinchGesture: (UIGestureRecognizer *)sender {

World ; CGFloat factor = [(UIPinchGestureR nizer *)sender scale];
Aﬂello SR self.view.transform = CGAffineTransfornMakeScale(factor, factor);
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Prepare the
development
team

Process Overview

Development
Create a Develop the
project app

Administrative

Coding

38

Publish in the
App Store

Administrative
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Distributing Apps on the App Store

Develop & Test

Xcode comes with an i0S simulator
for testing applications.

Distribute Testing on real devices and distribution on
D Available on the the App store requires subscription to I0S
Developer Program.

App Store

39
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IOS Developer Program

& iOS Developer Program ($99/year)
e App store distribution (an individual, or company).

iOS Developer Enterprise Program ($299/year)
Internal distribution within your company.

Higher education institutions that need to introduce

@ I0S Developer University Program (Free)
IOS development into their curriculum.

40
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Signing Your App

® Fach app must be code-signed to run on a device.

® Requires a developer certificate and a provisioning profile
1. Create a certificate request.

2. Submit it to Apple via developer.apple.com

3. Download/install the certificate.
4. Obtain/install a provisioning profile.

5. Generate a binary for distribution.

4]
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http://www.developer.apple.com

Distributing Apps on the App Store

Submit app
: Approved
Develop > Review App
& Test process Store
Rejected

® App review usually takes at least 3 weeks.
® You set the price.
® |[n-app purchases also possible.

® You get 70% of sales revenue.

42
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Sales Reports (Daily, Weekly, Monthly)

Engineer Baino... 85194359 Sales and Trends

Dashboard

Week: Oct 08 to Oct 14, 2012 § Free Apps Paid Apps In Apps Updates

Sales Trend

i —

’v

07/22 07/29 08/05 08/19 08/26 09/02 09/23 09/30 10/07 10/14

Top Free Apps 21 Tota 21 Total
Product Units Change Market Units Change
1. iScheme for the ... 21 10 (-32.26)% 1. USA 11 2 (22.22)%

Sofiware Languages Lab

43
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Development Tools

Programming Language

=
Objective-C

Design Pattems

MVC, Delegate, Target-Action

44

Developing for the iIOS Platform

Frameworks

Passbook

Facebook

App Distribution Model

N

vM/

Available on the
D App Store
F—_
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Where to Start

-— http://developer.apple.com/library/mac/navigation/

Obj-C

Learn Objective-C

D iIOS Developer Library

+
Sample Code

http://developer.apple.com/library/ios/

Note: Xcode requires a Mac.

45
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