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Introducing Android “
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Sackground (1)

Android is a comprehensive open source platform designed
for mobile devices.

It is championed by Google and owned by Open Handset
Alllance.

The goal of the alliance Is to “accelerate innovation in mobile
and offer consumers a richer, less expensive, and better
mobile experience.”



Sackground (2)

+ Android, along with [0S, is revolutionising the mobile
space.

+ Unlike 10S, Android is an open platform that separates the
hardware from the software that runs on It.

+ This allows for a much larger number of devices to run the
same applications and creates a much richer ecosystem
for developers and consumers.
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Comprehensive §

Webkit & Widget API
e Location API GUI API Graphics API Media API
Android is a aphics

compre hensive Webkit Media Framework OpenMax

platform, which = libe Sl DMAI
it i lete é Surface Manager SSL OpenGLES 2.0 Codec Engine

means Iti1s a comp SGL FreeType DSP Link

software stack for a
mobile device.

i i LPDDR, NAND, One NAND,
Rliay Driver Graphics Driver DSP Link Driver
UART, 12C, SP, McBSP, Timers,

Linux Kernel
(Linux OMAP)

USB OTG/Host, Ethernet

The Android SDK is alll
you need to start
developing forAndroid;
you don’t even need a
physical device.

. PowerVR SGX C64 +
Cortex A8 Integrated Peripherals 3D Graphics Video Accelerators

OMAP3530

Users can customize their phone experience substantially.

Manufacturers can also customise the platform can substantial ways - even
generating complete ‘forks’ of the original project (Amazon).



Open Source

Android is an open source platform.

Aside from the Linux kernel itself, Android is
licensed under business-friendly licenses
(Apache/MIT/BSD) so that others can freely BeagleBoard, a low-cost

development kit

extend it and use It for variety of purposes.

Manufacturers can port Android OS to specific
hardware. with minimal legal issues.

Android has many hooks at various levels of
the platform, allowing anyone to extend it in
unforeseen ways.




- When designing Android, the team looked at which

- These constraints have been taken into

Designed for Mobile Devices

mobile device constraints likely were not going to
change for the foreseeable future:

Battery powered, and battery performance likely
IS not going to get much better anytime soon.

In general, small size of mobile devices means
that they will always be limited in terms of
memory and speed.

However, a device’s screen size, resolution,

chipset may vary considerably

consideration throughout the platform.
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-+ In 2005, Google buys Android, Inc. History

- In 2007, the Open Handset Alliance is announced. Android is officially open sourced.

- In 2008, the Android SDK 1.0 is released. The G1 phone, manufactured by HTC and

sold by the wireless carrier T-Mobile USA, follows shortly afterward.

+ 2009 sees a proliferation of Android-based devices. New versions of the operating

system are released: Cupcake (1.5), Donut (1.6), and Eclair (2.0 and 2.1). More than 20
devices run Android.

* In 2010, Android is second only to BlackBerry as the best-selling smart phone platform.

Froyo (Android 2.2) is released and so are more than 60 devices that run it.

- In 2011, Android is the #1 mobile platform by number of new activations and number of

devices sold. The battle for dominating the tablet market is on.

- In 2012, GoogleTV, powered by Android and running on Intel x86 chips, is released.

Android is now running on everything from the smallest of screens to the largest of TVs.

- In 2013, Google Glass, a wearable computing platform with an optical head- mounted

display powered by Android is released to a select few.

* Beyond phones, tablets, and TVs, Android continues to be the big challenger to

Embedded Linux as the platform for developing a number of specialized devices, such
as home automation systems, car dashboards and navigation systems, as well as
NASA satellites.



CTS

- The Compatibility Test Suite (CTS),
defines what it means to be an
Android-compatible device.

On your machine

- CTS is a combination of automated

tests as well as a document that Download and
. , , install the CTS.
specifies what an Android device must Devices you attach
t hi
have, should have, or what features are 0 your machine
simply optional. e TR o

execution

- The goal of CTS is to ensure that, for a o
regular consumer, an average app from Store and view results
the market will run on an average results.

Android device If that device claims to

be supporting a certain version of
Android.




Compatibility

- CTSis been completely
avoided by Amazon with the

Signature For each Android release, there are XML files describing the signatures of all public APIs

Kl nd |e Fl e and p hone Serles Of tests contained in the release. The CTS contains a utility to check those API signatures against

. . the APIs available on the device. The results from signature checking are recorded in the
devices, built on top of the test result XML file

Aﬂd rOId OS Platform Test the platform (core libraries and Android Applicatign Framework) APls as documented in
. API Tests the SDK Class Index to ensure API correctness, including correct class, attribute and method
signatures, correct method behavior, and negative tests to ensure expected behavior for
incorrect parameter handling.

¢ NOte that maHUfaCturerS by NO Dalvik VM The tests focus on testing the Dalvik VM.

Tests
means have to ad here to CTS . Platform The CTS tests the core platform data model as exposed to application developers through
Data Model content providers, as documented in the SDK android.provider package: contacts, browser,
settings, etc.
. Anyone |S Welcome 'to Platform The CTS tests the core platform intents, as documented in the SDK Available Intents.
Intents

dOWﬂ |Oad and * rem iX” And I’Old Platform The CTS tests the core platform permissions, as documented in the SDK Available
' . Permissions  Permissions.
In any way they see fit.

Platform The CTS tests for correct handling of the core platform resource types, as documented in
Resources the SDK Available Resource Types. This includes tests for: simple values, drawables, nine-
patch, animations, layouts, styles and themes, and loading alternate resources.

- Android has been customized
for everything from cars to
satellites, and from
photocopiers to washing
machines.



Google Play Services

+ The major reason manufacturers
would want to ensure Android
compatibility is access to Google
Play, and its rich set of apps.

Play services allow apps to take
advantage of the latest, Google-
powered features such as Maps,
Google+, and more, with automatic
platform updates distributed as an
APK through the Google Play store.

- Makes it faster for phone to receive
updates and easier for developers to
iIntegrate the some new features into
their apps.

services

— |<

APK
A

— Client Library

Your App
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Android version
1.1
L ) Cupcake
n16 Donut
©20 Eclair
m20.1 Eclair
w21 Eclair
m22 Froyo
23232 Gingerbread
W 233-237 Gingerbread
30 Honeycomb
w3l Honeycomb
m32 Honeycomb
m40402  geGream
W403-404 ceGream
m4.1 Jelly Bean
W42 Jelly Bean
W43 Jelly Bean
W44 KitKat
ms50 Lollipop
ms1 Lollipop



Version Codename - Distribution
KitKat

Froyo 0.3% Lollipop
2.3.3- Gingerbread 10 4.6%
2.3.7 — Froyo
\— Gingerbread
4.0.3 - Ice Cream 15 4.1%
Ice Cream Sandwich
4.0.4 Sandwich
4.1.x Jelly Bean 16 13.0%
Jelly Bean
4.2 .X 17 15.9%
43 18 47% - The Android version number itself partly tells
» ikt 9 | 304% the stqry of the software p!atformg major
and minor releases. What is most important
5.0 Lollipop 21 15.5%

IS the APl level. Version numbers change all
5.1 22 2.6% the time, sometimes because the APIs have
changed, and other times because of minor
bug fixes or performance improvements.

. - As an application developer, you will want to

\Versions make sure you know which APl level your
application is targeting in order to run. That
APl level will determine which devices can
and cannot run your application.



Target Version

-+ A developers objective may be to have an application run on as many devices as
possible.

- shoot for the lowest API level possible. Keep in mind the distribution of Android
versions on real devices out there.

- YOou may notice that there are a lot of users of Android 2.3.3+ and 4.1.x. This

places the latest and greatest (4.1.x) version as the second largest version currently
in the wild.

- This hasn’t always been the case because OEMs tended to be very slow in
upgrading their OS versions. However, this has changed with Google’s strong push
to get everyone onto the latest versions.

- Unfortunately, there are still a lot of people who have the 2.3.3 version because

they have yet to upgrade their phones to a phone with the hardware capable of
handling the newer version.



Apple iOS and Google Android adoption rates (newest version on top)
Apple i0S

i0S 5 and earlier | 2

Google Android
Android KitKat 4.4 [ 13.6%

Android Jelly Bean 4.1-4.3 [N 58 .4

Android Ice Cream Sandwich 4.0 [l 12.3
Android Gingerbread 2.3 [N 14.9
Android Froyo 2.2 |0.8

Quartz | gz.com Data: Apple (via Bloomberg Businessweek), Google



Adoption rate
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