Getting started with Android
and App Engine
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* Daniel Balz
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About you



Agenda

Introduction to Android

Android Basics

Managing Layouts and Resources
Lists and Adapters

Navigation between Components
App Engine Basics

Multithreading
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Disclaimer

All pictures annotated with 1 are taken from
the official documentation at
http://d.android.com
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Introduction to Android

or inside a droid



The Android Platform

W AOEVE)

Native Code (C/C++) Dalvik VM
Android Platform

Linux Kernel
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APK

application.apk

classes.dex
resources

AndroidManifest.xml

Signatures
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Level

8

9

10

11-13

14
15
16
17
18
19

o

4 inovex

API Level

Android Version Version Name

2.2 Froyo

2.3-2.3.2 Gingerbread

2.3.3-2.3.x Gingerbread MR1

3.x Honeycomb

4.0-4.0.2 Ice Cream Sandwich
4.0.3-4.0.4 Ice Cream Sandwich MR1
4.1.x Jelly Bean

4.2.x Jelly Bean MR1

4.3.X Jelly Bean MR2

4.4.x KitKat



API Level distribution

KitKat

Jelly Bean
. Froyo

Gingerbread

lce Cream Sandwich

Source: https://developer.android.com/about/dashboards/index.htmi
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O

Old System:

Eclipse IDE
ADT
Ant
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Tooling

o

New System:*

Android Studio
Gradle



Android SDK Mana

)K Path: /opt/android-sdk

i®' Name

b I Tools

~ [JEz Android L (API 20, L preview)
[ [& Documentation For Android ‘L' Preview SDK
(1" SDK Platform Android L Preview
XL samples for SDK API L Preview
[J8 Android TV ARM EABI v7a System Image
(] Android TV Intel x86 Atom System Image
(] @8 ARM EABI v7a System Image
[ Intel x86 Atom System Image

b [JEZ Android 4.4W (API 20)

> [JCZAndroid 4.4.2 (API 19)

Pl B g

b [JE2 Android 4.2.2 (API 17)

Obsolete

AP| Level Repository

& inovex

API

Select New or Updates

Deselect ALl

er

Status

7 Installed
7 Installed
s Update available: rev. 2
7 Installed
7 Installed
7 Installed

7 Installed

Install 2 packages...

Delete 2 packages

L



Android AVD Manager

L f existing And al Device ated at /home/timroes/.android/avd

AVD Name Target Name Platfori APlLev CPU/ABI Create...
[ 7] Android2.2 Android 2.2 2.2 8 ARM (armeabi) Start

[ Android2.3 Android 2.3.3 233 10 ARM (armeabi)

Edit

[ =] Android4.1 Android 4.1.2 412 16 ARM (armeabi-v7a) o
[ 7] Android4.1- Android 4.1.2 412 16 ARM (armeabi-v7a) Delete
[~ ] intelTest Android 4.1.2 412 16 Intel Atom (x86) Details
[ 7 ] Android4.2 Google APIs (Googleinc) 422 17 ARM (armeabi-v7a)

[ 7] Android4.3 Android 4.3 43 18 Intel Atom (x86)

- Refresh
& Arepairable A d Virtual Device. 2§ An And rtual Device that failed to load. Click 'Detail
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ADB

* Android Debug Bridge

& inovex



@ ICAN

Share a link with others:

Link URL

Add a description

Demo Project

=4 m 18:45

https://example.com/xyz

Test
http://example.com

Example
http://example.com

My homepage
http://timroes.de

—

& inovex

/abc

)

Share

(]

» Share links with other
people

* Links will be stored
on App Engine

* Results may vary



Get ready

or rollin' the droid



Android Basics



Activity

! -
(™ OO - I
.o Social m S .
S Hiking trip on Saturday
; [ _Hiking I
% Promotions m
Updates James Carroway o » :
corgicrazy@gmail.com
10:43 PM

James, me 2 JUATEM
y Hiking trip on Saturday — Yay - so glad you can join : To: me
We should leave from here around 9am, hope that is 0

BTN pey Keri,
] Hannah Cho 0:29EM
ii Thank you — Keri - so good that you and Steve were We can definitely make it on Saturday - let me know what time we should swing by to pick you up.

I’'m on the hook to bring lunch...will try to plan ahead a little and not just grab anything that looks edible in the

Jay Birdsong 23,60 fridge come Saturday morning )
Upcoming school conference dates ello

Anything else | should fix up?

ed to Gmail

EH Anissa, Brittany, me 3 0:26 PM

B s , & Keri Andersen SR NP7 S
S { 8 hikingfan@gmail.com
Exclusive Electricals e 013 EM 4 10:43PM
Quote for bathroom work — Keri, Than
1e through your choices for the bal e To: James
Ryan, me 2 0:17 PM Yay - so glad you can join

Furniture we no longer need — R
that table if it will fit ir place. Please ne

We should leave from here around 9am, hope that is OK.

Michael Potts
Oops...need to reschedule — Er, | did it

ny calendar a ) ai

LOL re lunch, just bring whatever’s easy. Don't forget your sunblock - your reverse panda look wasn't so good
last time!

A "window" In an application
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Activity

An application contains multiple activities
Only one activity displayed at a time
Contains the Ul elements, menus, etc.

Contains code to glue the logic and Ul
together

Defined in AndroidManifest.xml
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Lifecycle

Activity
launched

v

onCreate()

v

onStart() - onRestart()

* A
User navigates A
to the activity onResume()

P B v

App process | Activity
\ killed / running
N - 5
A |
Another activity comes
nto the foreground
User returns
* to the activity
Apps with higher priority onPause()

need memory
|
The activity is
no longer visible

User navigates
* to the activity

J

onStop()

|
The activity is finishing or
being destroyed by the system

v

onDestroy()

I S

Activity
shut down
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Shutdown Phase Activity

e

App process
killed

Apps with higher priority

need memory

Activity
running

l
Another activity comes
nto the foreground

v

onPause()
|

The activity is
no longer visible

v

User returns
to the activity

R

& inovex

User navigates
to the activity

J

onStop()
l

The activity is finishing or
being destroyed by the system

v

onDestroy()

v

Activity
shut down



Startup Phase Activity

User navigates
to the activity

l

App process
killed

& inovex

Activity
launched

v

onCreate()

y

onStart()

7

onResume()

v

Activity
running

-

—

onPause()

onRestart()
A

onStop()



Managing Layouts and
Resources

or create your Ul and ao=> )J it



Resources

* Resource types:
— Strings
—Drawable
— Layouts
— Styles (of elements)
— Menus
—Colors
—and more...
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Resource Qualifier

» Possible qualifiers:
—language/region (e.g. en-rUsS, de)
—screen sizes (e.g. small, normal, large)
— screen orientation (e.g. port, land)
— screen pixel density (e.g. mdpi, hdpi, xhdpi)
— platform version level (e.g. v8, v14, v15)
—and more...
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Strings

In res/values/strings.xml

<?xml version="1.0" encoding="utf-8"7>

<resources>

<string name="app_name">MyCloudApplication</string>
<string name="hello_world">Hello world!</string>
<string name="settings">Settings</string>
</resources>
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Strings

In res/values-de/strings.xml

<?xml version="1.0" encoding="utf-8"?>
<resources>

<string name="app_name">MeineWolkenAnwendung</string>
<string name="hello_world">Hallo Welt!</string>
<string name="settings">Einstellungen</string>

</resources>
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Screen densities

1280x720 - ca. 300 dpi 1920x1080 - ca. 450 dpi
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Drawables

Lares

=] drawable-hdpi

W] ic_launcher.png
= drawable-mdpi

] ic_launcher.png
=11 drawable-xhdpi

M ic_launcher.png
=1 drawable-xxhdpi

| ic_launcher.png
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Layouts

* Describes the elements (views) on the
screen

» Basically two different types:
—View
—ViewGroup
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Views

* One element on the screen, e.g.

— TextView

— Button Alarm O (O Alarm
—Switches 1 N
—EditText upercalifragilisticexpialidocious|
—and more...

& inovex



ViewGroups

» Arrange views on the screen in a specific
manner

— LinearLayout (horizontal/vertical)
— RelativeLayout

—and more...
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Lists and Adapters



[ <. 11:48 |

= Inbox = Q Albums

mail@timroes.de

Daniel Balz & Aug29 we100  wabem2
Re: slides — Am 28.08.2014 um 19:05 rteruhe Entenfang
schrieb Tim Roes: > Siehe Anhang i\f

$23.05.14 Uhrzeit: 17:07:32
LR ) Ee T
WATCHEVER News: Neue Serien & Filme 1ng mit einer BahnGard der DB

— "Kokowaah', "Wirtschaftsthriller" und .. 3

jndefosse Aug 29
J [SwipeT..] Implement Swipe Down to
Refresh? (#28) — Hi ! Thanks you for yo ﬁ

ort: Kegel

) Humble Bundle QudizE
i The best indie games from the PAX10in
B  a special Humble Flash Bundle — Fez,. W
Kabel BW - Rechnung Aug 28

Tim Roes: lhre Online-Rechnung von
Kabel BW — Damit diese Nachricht.. i?
B Humble Bundle Aug 27
1 Even more Sonic added to the SEGA R
B Mobile Bundle! — Featuring Sonic the. W

Kickstarter Aug 27
K Project Update #39: Double Fine's n
MASSIVE CHALICE by Double Fineand ... 3

hatsApp Images & preview

o

ListView GridView
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Adapters

ListView/GridView

Adapter

}

“

&> inovex




Navigation between
Components



Intents

Used for all communication between
components: Activities, Services,
BroadcastRecelvers
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Explicit vs. Implicit Intents

Implicit (what): Explicit (who):
* View an image » Call a specific
o Open a ||nk Component

Send/Edit a file

What to do (action) ~ ° Target component
Which data (data) * Extra data (bundle)

& inovex



Intent Example

Implicit

Intent intent = new Intent(Intent.ACTION_VIEW) ;
intent.setData(Uri.parse("http://example.com"));

startActivity(intent);

Explicit

Intent ex = new Intent(this, Activity2.class);
ex.putExtra("id", 42);

startActivity(ex);
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App Engine Basics



App Engine

Platform as a Service for developing and
hosting web applications

Datastore for persistence
Supports Python, Java, PHP and Go
Most parts free for use

& inovex



Structure

Mobile Backend Running On

g &—| Google App Engine Instances
r::'_
i} i
a2 Cloud
] Endpoints o—
a
1
o—

Source: https://cloud.google.com/developers/articles/how-to-build-mobile-app-
with-app-engine-backend-tutorial
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Using App Engine

Gradle Plugin

Android Studio integration
Supports local development
Developer Console* for new projects
Helpful tool APIs Explorer
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Persistence

« Schemaless NoSQL datastore

« Access via JDO, JPA and a low level
Datastore API

* Third party frameworks
— Objectify
—Slim3

& inovex



Objectify

» Java data access API for App Engine
datastore

» Simple and fast method for persistence
* Good documentation

& inovex



Multithreading



The problem

v
OK Bad

&> inovex



ANR

After 5 seconds Android will "solve" that
problem for you

Hello World isn't responding.

Do you want to close it?

Wait OK
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Solution

Ul-Thread Other Threads
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AsyncTask

class DownloadFileTask
extends AsyncTask<URL, Void, File> {

File doInBackground(URL... url) {
// Background thread, do download here and
// return the downloaded File

}

void onPostExecute(File result) {
// Called on UI-Thread. Change UI 1in whatever
// way with downloaded File

& inovex



Sample Project

https://github.com/timroes/gridka-android-workshop
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Publish Apps



Publish your APK

» Sign APK with a release key

* Distribute Iit:
—Google Play (S25 one time fee / account)
— Other App Stores (Amazon, AndroidPIT, ...)
— Direct distribution (distribute APK)

* Don't lose release key

& inovex



Outlook

or what you can do tomorrow



& inovex

Documentation

http://d.android.com

Trainings
API Guides

Reference



Saving Data
(SQLite, SharedPreferences, File
System)

Design
(Themes & Styles)

Notifications

More Components

Media Handling (Service, Broadcast Receiver)
(Camera, Audio In/Output, Videos)

Automated Testing
Graphics Pipeline

(Open GL ES, Renderscript, Responsive Design
Animations, Canvas) (Fragments)
Network Permissions

(Backup, SyncAdapters, ...)
Connectivity

(Bluetooth, WiFi, NFC)
Accessibility

Locations

Optimization (GPS, Coarse Locations, Fuse)

(Performance, Traffic, Battery)

& inovex



Support Library

» Support Library for backward support of
newer APIs to older platforms:

— Notifications

— Fragments

— Several newer Views
— ActionBar

— Printing support
—and more ...
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View Libraries

January 2013
Sun Mon Tue Wed Thu Fri Sat

Select a Color

30 | 31 1 2 3 4 O

6 | 7 | 8 ) | 10 [ 11 | 12
. ‘ ° ‘ 13 (14|15 |16 | 17 | 18 | 19
’ ‘ ‘ ’ . 20 | 21 | 22 | 23 | 24 | 25 | 26

February 2013
Sun Mon Tue Wed Thu Fri Sat

27 | 28 | 29 | 30 | 3] 1 2

10| 11 | 12 13“15 16

17 | 18 | 19 | 20 | 21 | 22 | 23

Sources:

* https://github.com/gabrielemariotti/colorpickercollection

« https://bitbucket.org/danielnadeau/holographlibrary/wiki/Home
« https://github.com/square/android-times-square
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Utilization Libraries

View Injection

Easy image loading/caching
Dependency Injection
Message bus

» and more...
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Other Google Services

L

(

Google ¢!

Google Play Services

and more...

Google Play Game
Services

& inovex



Questions?

or better run to catch the bus ;-)

In case of further questions:
tim.roes@inovex.de
daniel.baelz@inovex.de



OPTIONAL CONTENT



Menus



Menus in Android

Reply all

~ Forward
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SharedPreferences



Fragments



Fragments

Hey Keri,

. Hannah Cho
m 1k you We can definitely make it on Saturday - let me know what time we should swing by to pick you up.

will try to plan ahead a little and not just grab anything that looks edible in the
urday morning :)

\ Y Yay - so glad you can join

We should leave from here around 9am, hope that is OK.

e lunch, just bring whatever’s easy. Don't
time!

ot your sunblock - your reverse panda look wasn't so good

Parts of an activity
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Fragments - why?

<.4 0 4:40 <.4 0 440

~ & - - = & Primary ~
\ ﬁ u L = = hikingfan@gmail.com -

0

o® Social

Hiking trip on Saturday 28 m
% Promotions m

| Hiking  JERGEGH
10:43 PM Zagat, Google Offers

= James Carroway ‘
é: oA Updates

Google Play

; . E James, me 2 10:43 PM
Ke_” Anders_en P « H g ; Hiking trip on Saturday — Yay - so glad
hikingfan@gmail.com i 4 you can join. We should leave from here.. 3

Google+

N

4 10.43PM
To: James -ﬁm.
l Hannah Cho 10:29 PM
Y lad ioi ?I Thank you — Keri - so good that youand
ay - so glad you can join. Steve were able to come over. Thank yo.. ¥

We should leave from here around 9am, hope that
is OK.

LOL re lunch, just bring whatever's easy. Don't
forget your sunblock - your reverse panda look
wasn’t so good last time!

See you soon,

Keri

» Show quoted text

A= i I

Jay Birdsong 10:28 PM
Upcoming school conference dates
Hello everyone, A few people have aske..

School
Anissa, Brittany, me 3 10:26 PM

Switched to Gmail — Ha, finally! | thought
| was going to have to nag you forever....

g
14

Family

Exclusive Electricals < 10:19PM
Quote for bathroom work — Keri, Thanks

o : roc fn
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o

N

\ 4

Fragment Lifecycle

Fragment is
added

v

onAttach()

v

onCreate()

v

onCreateView()

v

onActivityCreated()

v

onStart()

v

onResume()
v

Fragment is
active

B —

[
The fragment is
d to the back

addex

onPause()

) J
onStop()

L v

onDestroyView()
L' J

onDestroy()

v

onDetach()

v

Fragment is
destroyed

yout from the
t ack

inovex



Fragment Lifecycle

& inovex

onAttach(Activity)
- Fragment got bound to a specific activity

onCreate()
- Fragment is created (same like Activity)

onCreateView(..)
- Method that must load the Ul and return it

onStart()/onResume()/onPause()/onStop()
- Same as on activity



