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Mobile Programming

Past Experience

* Any experience in mobile programming

 What language / platform?



Mobile Programming

My Experience
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Improving Interactions Health Sensing



Flutter

Things you have already read about

 What do you already know?



Flutter

Things you have already read about

 What do you already know?
* QOther such toolkits:
 React Native
e Xamarin
* One single codebase for different mobile OS (mostly iOS and Android)

* Clean and responsive apps that allow you to maintain similar user experience



Unified Toolkits

Reasons to not use

 Harder to work with third-party libraries
 Newer programming languages (e.g., Dart)
 Can lead to very big application sizes

 Can be resource hogs



1I0S and Android

What was new?

* For the user:
* [ouchscreen that did not need a stylus
 More sensors
* For the developer:
e Same things as the user
e plus,
* A better marketed and organized app store

e Successfully convinced the user to pay for the apps



Programming for iOS and Android

Default IDEs
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NSLog(@"Location: %d",value);
isLocation = l!isLocation;

#pragma mark - Audio
315 -(void) setupAudioRecording

1/
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NSString* audioFileName = @"audio.m4a";

NSArray spaths = NSSearchPathForDirectoriesInDomains(NSDocumentDirectory, NSUserDomainMask, YES);
NSStringx documentsDirectoryPathForAudio = [paths objectAtIndex:0];

NSString* documentDirectory = [documentsDirectoryPathForAudio stringByAppendingString:@""];
documentsDirectoryPathForAudio = [documentsDirectoryPathForAudio stringByAppendingString:@"/"1;
documentsDirectoryPathForAudio = [documentsDirectoryPathForAudio stringByAppendingString:@"audio.txt"];
NSURL *audioURL = [NSURL URLWithString:documentsDirectoryPathForAudiol;

AVAudioSession #session = [AVAudioSession sharedInstancel;
[session setCategory:AVAudioSessionCategoryPlayAndRecord error:nill;

// Define the recorder setting
NSMutableDictionary *recordSetting = [[NSMutableDictionary alloc] initl;

[recordSetting setValue:[NSNumber numberWithInt:kAudioFormatMPEG4AAC] forKey:AVFormatIDKeyl;
[recordSetting setValue:[NSNumber numberWithFloat:44100.0] forKey:AVSampleRateKeyl;
[recordSetting setValue:[NSNumber numberWithInt: 2] forKey:AVNumberOfChannelsKeyl;

// Initiate and prepare the recorder
_audioRecorder = [[AVAudioRecorder alloc] initWithURL:audioURL settings:recordSetting error:NULLI;
audioRecorder.delegate = self;

_audioRecorder.meteringEnabled = YES;

AVAudioFormat *format = [[AVAudioFormat alloc] initStandardFormatWithSampleRate:(double) channels:

AVAudioRecorder recorder = [[AVAudioRecorder alloc] initWithURL:documentsDirectoryPathForAudio format:
1;

[recorder recordl;

#pragma mark - Utils

- (NSString *)stringFromTimeInterval:(NSTimeInterval)interval {

}

NSInteger ti = (NSInteger)interval;

NSInteger seconds = ti % 60;

NSInteger minutes = (ti / 60) % 60;

NSInteger hours = (ti / 3600);

return [NSString stringWithFormat:@"%021d:%021d:%821d", (long)hours, (long)minutes, (long)secondsl;

-(void) stopDataCollection

{

/1
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[_btStatusLabel setText:@"No"I;
[_locationStatusLabel setText:@"No"];
[_motionStatusLabel setText:@"No"I];
[collectionProgressTimer invalidatel;
[self clearAllMenultems];
[self addMenultemWithItemIcon:WKMenuItemIconPlay title:@"Start" action:@selector(startHardPressAction)];

[defaults setObject:[NSDate date] forKey:@"end date"];

Objective-C

Swift

Unused variable ‘audioFileName'

error:
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HelloAndroid [~/Dropbox/Teaching/2017-18/08-736/Sample Code/HelloAndroid] - .../app/src/main/java/works/com/helloandroid/MainActivity.java [app]
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Android + G) = Q — | sy activity_main.xml build.gradle (:app) sy Strings.xml € MainActivity.java build.gradle (HelloAndroid) Assistant What's New Q — &
¢
Gradle project sync failed. Basic functionality (e.g. editing, debugging) will not work pro... Try Again  Open 'Build' View  Show Log in Finder * . . 2
java inport ... o ‘¥ What's New in 3.6 i
android.support |
com T This panel describes some of the new features and behavior changes included in this 2
works.com.helloandroid @ public class MainActivity extends Activity implements SensorEventlListener, AdapterView.OnItemSelectedListener update. |
works.com.helloandroid { g
works.com. helloandroid boolean isOneOffSensorSelected = false; To open this panel again later, select Help > What's New in Android Studio from the
tests main menu.
private static final int HISTORY_SIZE = 1000;
resources i - . Read in a browser
@ Gradle Scripts private SensorManager sensorMgr = null;
private Sensor orSensor = null;
] Design tools
private XYPlot sensorDataPlot = null;
private TextView textField; This version of Android Studio includes updates to several design tools, including the
private Spinner sensorsSpinner; Layout Editor and Resource Manager.
// private SimpleXYSeries alLvlSeries;
// private SimpleXYSeries pLvlSeries; Color picker resource tab
// private SimpleXYSeries rLvlSeries;
private SimpleXYSeries azimuthHistorySeries = null; In the color picker for XML or design tools, Android Studio now populates the color
private SimpleXYSeries pitchHistorySeries = null; ! resources in your app for you to quickly choose and replace color resources values.
private SimpleXYSeries rollHistorySeries = null; SLULUI D@ WAli_LG0U_MGLRYT VU s S
<color name="event_card_header_background”>@col
private Redrawer redrawer; <color name="list_divider">#17000000</color>>
/*% Called when the activity is first created. */ Resources Custom
@Override ] z/color=>
of public void onCreate(Bundle savedInstanceState) { Lor>
super.onCreate(savedInstanceState); = - Project .4 P o<l 20%
setContentView(R. layout.activity_main); )
] bright_light_blue Library ound_Light
// setup the APR Levels plot: ] _ . Android Framew ~ound_dark"
// aprLevelsPlot = (XYPlot) findViewById(R.id.plot); {2 bright_orange
// aprLevelsPlot.setDomainBoundaries(-1, 1, BoundaryMode.FIXED); carolina_blue
u .
// alLvlSeries = new SimpleXYSeries("A"); = | | color_control_light
// pLvliSeries = new SimpleXYSeries("P"); _ color_control_light Ltem=
// rLvlSeries = new SimpleXYSeries("R"); =
- color_on_secondary L
// aprLevelsPlot.addSeries(alLvlSeries, color_on_secondary
// new BarFormatter(Color.rgb(@, 200, 0), Color.rgb(e, 80, 0))); . color_primary
// aprLevelsPlot.addSeries(pLvlSeries, = -
// new BarFormatter(Color.rgb(200, @, @), Color.rgb(e, 80, 0))); _ . color_primary
// aprLevelsPlot.addSeries(rLvlSeries, = . color_primary_dark
// new BarFormatter(Color.rgb(@, @, 200), Color.rgb(e, 80, 0)));
. color_primary_dark
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2 > Could not find 0.1. — |
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* daemon started successfully (a minute ago)

Android Studio

JAVA
Kotlin



Programming for iOS and Android

Why new languages?

* Objective-C and JAVA are:
e old

“The nicest explanation is that Objective-C is a horrible
language to learn — and so the introduction of Swift will
e verbose massively increase the number of developers who are
happy and willing to develop iOS and OS X apps.”

 Python

» Tighter control over the evolution of the language



Before iOS and An

Popular Mobile OSes
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Aspects of Modern Mobile OSs

Things we will touch today

 Sandboxed architecture and how applications interact
* Application life cycle

* A quick look at GUI layout tools

* (Gestures

e Sensors

 Beyond phones



Application Sandboxes

* Jo ensure security and smooth functioning of the device
« Makes inter-app communication much harder

 Android uses Intents and I0S uses App Extensions and URLs

Intent Intent

‘ \
startActivity() \ /// onCreate()
\
\ ' \
\J | \J

Activity A Activity B



Intents
Explicit Intent

// Executed in an Activity, so 'this' is the Context
// The fileUrl is a string URL, such as "http://www.example.com/image.png"

Intent downloadIntent = new Intent(this, DownloadService.class);
downloadIntent.setData(Uri.parse(fileUrl));
startService(downloadIntent) ;



Intents
Explicit Intent

// Create the text message with a string

Intent sendIntent = new Intent();

sendIntent.setAction(Intent.ACTION_SEND) ;

sendIntent.putExtra(Intent.EXTRA_TEXT, textMessage);

sendIntent.setType("text/plain"); .
<- Calling app

// Verify that the intent will resolve to an activity

if (sendIntent.resolveActivity(getPackageManager()) != null) {

startActivity(sendIntent) ;

<activity android:name="ShareActivity">
<intent-filter>
<action android:name="android.intent.action.SEND" />
<category android:name="android.intent.category.DEFAULT" /> <- In the manifeSt Of the ReceiVing app
<data android:mimeType="text/plain"/>
</intent-filter>
</activity>



Application Lifecycle

Launch Screen Ul App Ul
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* Very different in the two OSs
 More drag-and-drop in iOS
 More XMLy in Android

 Why is this?

* | et’'s do a walkthrough of both

Today at 3:18 PM

B Root View Comroller Sceme Root View Controller

Designing and Laying-Out GUIs

View

00:00:00.00
Pause
[ Run View Comtrtier - Rom |

<?xml version="1.0" encoding="utf-8" 2>
JI<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android"
andreoid:layout width="match parent”
android:layout height="match parent”
[ Map Rl android:background="fandroid:cclor/white" >

) <TabHost
android:id="@fandroid:id/tabhost"
android:layout width="fill parent”
android:layout height="fill parent”
android:layout below="g+id/imageView3" >

) <LinearLayout
android:orientation="vertical"
andreoid:layout width="fill parent”
android:layout height="fill parent" >

) <FrameLayout

android:id="@android:id/tabcontent"
android:layout width="0dp"
android:layout height="0dp"

) android:layout weight="0"/>



Touchscreen Gestures

* A big change from older OSs
* Multitouch

» Discoverability is a challenge



Touchscreen Gestures

* Primitives: * Derivations:
* Touch Down » Single/Double tap
 Jouch Up  |Long press
* Touch Move o Swipe vs. “Flings”
 Number of touch points  Pan vs. Edge-of-the-screen Pan
* Pinch

e Rotation



Built-in Sensors

@ * ~ Sensing Techniques for Mobile Interaction
‘e

—_ Ken Hinckley, Jeff Pierce, Mike Sinclair, Eric Horvitz
E Microsoft Research, One Microsoft Way, Redmond, WA 98052
{kenh, sinclair, horvitz } @microsoft.com; jpierce @cs.cmu.edu

Proximity range sensor:
Infrared (IR) receiver

IR emitter (below
receiver to right)

Touch sensitivity:
Screen bezel

On sides & back of

device ' i
Tilt sensor:

Inside device, in plane
of the display

2-axis linear
accelerometer




Beyond Phones

* Jablets
 Smartwatch
 Smart Glasses
e TV

 Camera

* Refrigerator

e Car



