CMSC436: Programming
Handheld Systems

Fall 2017



Android Development Environment



The Android Platform

A multi-layered software stack for building and
running mobile applications



The Android Development Environment

Your workbench for writing Android applications

See:

https://developer.android.com/studio/intro/



Today's Topics

Downloading Android SDK
Using the Android Studio IDE

Using the Android emulator
Debugging Android applications
Other tools



Prerequisites

Supported Operating Systems:
Microsoft Windows 7/8/10 (32- or 64-bit)
Mac OS X 10.10 (Yosemite) up to 10.12 (Sierra)

GNOME or KDE desktop (tested on Ubuntu 14.04 LTS,
Trusty Tahr)



Prerequisites

3 GB RAM min, 4 GB RAM rec

1 GB+ for Android SDK, emulator system images,
and caches

1280 x 800 min screen resolution



Getting Started

Download & install Android Studio

See: https://developer.android.com/studio/
index.html#downloads



Android Studio

Android platform

Android Studio IDE

Key development tools

System image for emulator
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HelloWorld

Hello World!




package course.examples.helloworld;

public class MainActivity extends Activity A{

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R. layout.activity main);



The Android Emulator

Runs virtual devices
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The Android Emulator

Pros
Doesn't require an actual phone
Hardware is reconfigurable

Changes are non-destructive



The Android Emulator

cons

Slower than an actual device

Some features unavailable

e.g., no support for Bluetooth or USB connections

Performance / user experience can be misleading



Advanced Features

Can emulate many different device/user
characteristics, such as:

Network speed/latencies
Battery power

Location coordinates



Advanced Features

Change network speeds
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Advanced Features

Emulate incoming phone calls & SMS messages
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The Android Emulator

Can interconnect multiple emulators
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Advanced Features

Many more options

See:

https://developer.android.com/studio/run/emulator.html



Debugger

Tool for examining the internal state of a running
application
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TheAnswer

The answer to life, the

universe and everything
is:

We may never know




public class TheAnswer extends Activity {

private static final int[] answers = { 42, -10, 0, 100, 1000 };
private static final int answer = 42;

@Override
protected void onCreate(Bundle savedInstanceState) {

// Required call through to Activity.onCreate()
super.onCreate(savedInstanceState);

// Set up the application's user interface (content view)
setContentView(R. layout.answer_layout);

// Get a reference to a TextView in the content view
TextView answerView = findViewById(R.id.answer_view);



int val = findAnswer();
String output = (val == answer) ? "42" : "We may never know";

// Set desired text in answerView TextView
answerView.setText(String.format("The answer to life,
the universe and everything is:\n\n%s", output));

}

private int findAnswer() {
for (int val : answers) {
if (val !'= answer)
return val;

}

return -1;
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TheAnswer

The answer to life, the universe and
everything is:




Development Tools

Android Studio provides humerous tools for
monitoring application behaviors



Example Tools

Device File Explorer
Logcat
Traceview

Hierarchyview



Device File Explorer

View, copy, and delete files on your device

Often used to examine and verify file creation and
transfer

Added in Android Studio 3.0
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Logcat

Write and review log messages
Apps use Log class to write messages to log

Developer can search and filter log messages



= TheAnswer

3 1: Project

«f 7: Structure

@ Captures

ik Build Variants

Favorites

Log

PUN=)

= app

(& Gradle Scripts
(& build.gradle (Module: 22
\19radle-wrapper.prop 773

(& settings.gradle (Proj¢ 24

.1local.properties (SDK

cat

src

main  [m java course examples theanswer (€ TheAnswer

mo © % | %)~ @app

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
4d
45

© TheAnswer.java < strings.xml < answer_layout.xml

TheAnswer || findAnswer()

setContentView(R. layout.answer_layout);

// Get a reference to a TextView in the content view
TextView answerView = findViewById(R.id.answer_view);

int val = findAnswer();

String output = (val == answer) ? String.valueOf(answer) : "We may never know";

// Set desired text in answerView TextView

answerView
.setText(output);
}

private int findAnswer() {

Log.d(TAG, msg: "Entering findAnswer()");

for (int val : answers) {
if (val ! answer)
return val;

b

Log.e(TAG, msg: "Unexpected behavior");

return -1;

[i¥ Emulator Pixel_XL_API_26 Android 8.0.0, API 26 course.examples.theanswer (10297)

10297-10297/7 W/29§ote: Unexpected CPU variant for X86 using defaults: x86

08-28
08-28
08-28
08-28
08-28
08-28
08-28
08-28
08-28
08-28

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:

28:
28:
28:
28:
28:
28:
28:
28:
28:
28:

04.736
05.174
05.324
05.485
05.829
05.829
05.829
05.829
05.836
05.837

10297-10297/course.examples. theanswer
10297-10297/course.examples. theanswer
10297-10324/course.examples. theanswer
10297-10324/course.examples. theanswer
10297-10324/course.examples. theanswer
10297-10324/course.examples. theanswer
10297-10324/course.examples. theanswer
10297-10324/course.examples.theanswer
10297-10324/course.examples.theanswer

B L

Verbose Q- Regex Show only selected application

I/InstantRun: starting instant run server: is main process

D/TheAnswer: Entering findAnswer()

D/OpenGLRenderer: HWUI GL Pipeline

I/0penGLRenderer: Initialized EGL, version 1.4

D/OpenGLRenderer: Swap behavior 1

W/0penGLRenderer: Failed to choose config with EGL_SWAP_BEHAVIOR_PRESERVED,
D/OpenGLRenderer: Swap behavior 0

D/EGL_emulation: eglCreateContext: 0xa68ff280: maj 2 min @ rcv 2
D/EGL_emulation: eglMakeCurrent: 0xa68ff280: ver 2 @ (tinfo 0xa66a3a00)

retrying wit

ajpeio ()

X3 8|14 80188 ]



X

« 7: Structure

@ Captures

4 Build Variants

2 2: Favorites

T A \T1aUIT ounipLD

(2 build.gradle (Module; 22 setContentView(R. layout.answer_layout);
\19radle-wrapper.prop 73
@faﬁm&gfgb‘2§£24 // Get a reference to a TextView in the content view
allocal.properties (SDK 5, TextView answerView = findViewById(R.id.answer_view);
26
27 int val = findAnswer();
28 String output = (val == answer) ? String.valueOf(answer) : "We may never know";
29
30 // Set desired text in answerView TextView
31 answerView
32 .setText(output);
33 }
34
35 private int findAnswer() {
36 Log.d(TAG, msg: "Entering findAnswer()");
37 ) for (int val : answers) {
38 "’ if (val != answer)
39 return val;
40 }
41 Log.e(TAG, msg: "Unexpected behavior");
42 return -1;
43 }
44 }
45
Logcat # L
[1# Emulator Pixel_XL_API_26 Android 8.0.0, API 26 course.examples.theanswer (10297) Verbose B \[ ()~ Entering 0]\ Regex Show only selected application
@ ©08-28 10:28:05.324 10297-10297/course.examples.theanswer D/TheAnswer: Entering findAnswer()
s
&
= 0
G g
] CH
.
@ g
» g
P, 4:Run S TODO | = B:logcat (7 Android Profiler  §° 9: Version Control Terminal & 0: Messages €} Eventlog  [5] Gradle Console

L] Gradle build finished in 3s 728ms (a minute ago) 38:22 LF+ UTF-8% Git:masters Context: <nocontext> w80



Traceview

Logs execution sequences and timing taken from
a running application

Graphically displays method traces and metrics
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> . 1705 android.util.Log.printin_native (liLjava/lang/String;Ljavall... 0.0% 0.136 0.0% 0.136 0.0% 0.153 0.0% 0.153 2+0 0.068 0.077
» 1706 android.widget.TextView.onLayout (ZIlI)V 0.0% 0.136 0.0% 0.049 0.0% 0.136 0.0% 0.051 3+0 0.045 0.045
>l1707 android.app.Activity.performRestart ()V 0.0% 0.135 0.0% 0.031 0.0% 0.133 0.0% 0.028 1+0 0.135 0.133

» | 1708 android.text.Layout.getWidth ()I 0.0% 0.135 0.0% 0.135 0.0% 0.122 0.0% 0.122 23+0 0.006 0.005
>.1709 android.view.DisplayListCanvas.nResetDisplayListCanva... 0.0% 0.135 0.0% 0.135 0.0% 0.138 0.0% 0.138 16+0 0.008 0.009
> l 1710 android.view.InputChannel.<init> ()V 0.0% 0.135 0.0% 0.097 0.0% 0.131 0.0% 0.062 2+0 0.068 0.066
> I 1711 android.view.ViewRootimpl$SyntheticJoystickHandler.<i...
> l 1712 android.view.ViewRootimpl.unscheduleConsumeBatched...
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Ul Hierarchy Viewer

Shows the runtime organization of the user
interface
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® 0 [5] TheAnswerjava- Th  Tasks & Contexts » 1eAnswer] - Android Studio 3.0 Beta 2
i“ 4') (] %'I £ I:- @ap; X .'TheAnswer.j'ava ) str;ngsxml X ,,' answer_layomac’ml ><1 Generate JavaDoc...
ey . ‘TheAnswer || findAnswer () | \ IDE Scripting Console
® @buldgradeModie g o public class TheAnswer extends Acti Create Command-line Launcher...
8| S ominos e tron 2 % Firebase
S (-,;Iocal.propenies (SDK 10 pr%vate stat:_.c f:!'nal {'nt[] ansu G5 App Links Assistant 4 1000 };
:Zl pr:_.vate Stat'}c final int answe Android & Sync Project with Gradle Files
v 12 private static String TAG = "TF g otiin > Android Device Monitor
; 13 ~ [I AVD Manager L
g 14 @Override L SDK Manager
8 15 eof protected void onCreate(Bundle savedInstanceState) { (71 Android Profiler
® 16 v Enable ADB Integration
17 // Required call through to Activity.onCreate() & Layout Inspector
18 // Restore any saved instance state @ Theme Editor
19 super.onCreate(savedInstanceState);
20
21 // Set up the application's user interface (content view)
22 setContentView(R. layout.answer_layout);
23
24 // Get a reference to a TextView in the content view
25 TextView answerView = findViewById(R.id.answer_view);
26
27 int val = findAnswer();
28 String output = (val == answer) ? String.valueOf(answer) : "We may never know";
29
30 // Set desired text in answerView TextView
31 answerView
32 .setText(output);
ke }
34
35 private int findAnswer() {
36 Log.d(TAG, msg: "Entering findAnswer()");
37 for (int val : answers) {
38 if (val != answer)
2 39 return val;
g 40 }
> 41 Log.e(TAG, msg: "Unexpected behavior");
3 42 return -1;
" 43 }
8 44 }
5 4%
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