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ARM 64-bit Architecture in Android™
Why Should | Care!?

= |t’s going to be almost everywhere, and soon!
= Already there are sub £100 phones with 64-bit cores

= 64-bit is not an automatic performance win, but:

= Android only supports ARMv8 with 64-bit binaries (i.e. AArch64 and not AArch32)
* Increased register number and register width

= |mprovements in the instruction set

= Increased pointer size is mitigated in the design of the ART virtual machine

= ’64-bit only’ is the increasing rule in the desktop space and mobile is likely to follow

= Switching to 64-bit mostly involves fixing bugs that you haven’t noticed yet
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ARM 64-bit Architecture in Android™
What Has Changed!?

= There is no “64-bit-only” system but systems that support 64-bit as well as 32-bit
= Also known as Multilib — the 64-bit ARMv8 AArché4, and 32-bit ARMv7 instruction sets

= The way your Android device launches an App is slightly different (see next slide)

= You get all the benefits as well as costs depending on what binaries/libraries you provide

We think there is more long term scope for optimising for 64-bit

= Last but not least, there is a brand new and improved Virtual Machine (known as ART)
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ARM 64-bit Architecture in Android™
ART: The New Virtual Machine

Shorter garbage collection pause times
* Improved compilation techniques

= Suitable for both low-end and high-end Android devices (better on multi-core systems)

" Watch “Google 1/0 2014 -The ART runtime” on YouTube
https://www.youtube.com/watch?v=EBITzOsUoOw
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ARM 64-bit Architecture in Android™
ART: The New Virtual Machine

ART supports 64-bit so Apps written only in Java™ benefit with no modification

ART compiles your App’s bytecode to native code at install time
= This means shorter launch times
= No Just-In-Time (JIT) compilation while your App is running

64-bit data types are now processed natively and with fewer instructions

Optimised use of memory and cache

= Java’s object heap uses 32-bit object references (compressed pointers)
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ARM 64-bit Architecture in Android™
How Does It All Work!?

= All Apps are forked from a background Virtual Machine (VM) process called Zygote
= Multilib devices run two Zygotes (a 32-bit one and a 64-bit one) in parallel!

* When an application is launched on a 64-bit system
= If it contains a supported 64-bit library, it runs as a 64-bit process against the loaded system
= If it contains a supported 32-bit library, it is launched as a 32-bit process
= Applications with no native code are launched using the default virtual machine (typically 64-bit)
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ARM 64-bit Architecture in Android™
How Does It All Work!?
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ARM 64-bit Architecture in Android™
How Does It All Work!?
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ARM 64-bit Architecture in Android™

What Difference Does it Make?

OS Images are larger & Take longer to build

= Not really your problem if you are developing Apps...

" Increased binary size

= But asset files (such as the graphics which make up most of an App) are unchanged

= Future-proofing done early rather than in a panic
= Huge chunks of Android built for AArch64 at least three or four years ago

= Lots of work done by Google (and a bit by ARM and others)
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ARM 64-bit Architecture in Android™
What Should | Do?

= Have a pure Java™ application?

= Just sit back and enjoy...

= Well written code will just work (most of the time)
= You do pay attention to your types in C/C++ code, don’t you!?

= NEON™ code needs a little updating

= Less if it uses intrinsics

* If you want to take full advantage of 64-bit
= ARM has lots of training courses...
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PART |l: Developing 64-bit Applications
for Android™
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Developing 64-bit Applications for Android™
Agenda

|. Overview of developing Apps using Android Native Development Kit (NDK)
2. The old way: Apache Ant™ and Android Development Tools (ADT) for Eclipse
3. The new way: Gradle™ and Android Studio

4. Building as part of the Android Open Source Project (AOSP) source tree
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“The NDK is a toolset that allows you to implement
parts of your app using native-code languages such as C
and C++.Typically, good use cases for the NDK are
CPU-intensive applications such as game engines, signal
processing, and physics simulation.” y

https://developer.android.com/tools/sdk/ndk/index.html
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Developing 64-bit Applications for Android™
Overview of developing Apps using Android Native Development Kit (NDK)

|. Write Java™ code that links to native code through the JNI standard
e.g.public static native void SomeFunction();

2. Compile your native code into shared object files
e.g. libMyNative.so

3. Place them under one of the architecture specific directories under “libs”
eg libs/arm64-v8a/libMyNative. so

4. Build your App’s final package (i.e. the .Apk that can be installed)
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Directory structure for
a typical Android™ App project

http://malideveloper.arm.com
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http://malideveloper.arm.com/
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Everything you need to develop for Graphics and Compute
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@ 5SDKs - Mali Developer C= x § %

& C & [) malideveloper.arm.com/resources/sdks/ o

English |

Everything you need to develop for Graphics and Compute

Mall D E\/E I_O PE R CENTER Resources ¥ Documentation ¥ Demos Partners News&Events ¥ ARMMaliy Q

SDKS & > RESOURCES » SDKS

Mali VR SDK for Android Mali OpenGL ES SDK for Linux Mali OpenGL ES SDK for Android

Mali OpenCL SDK



@ Mali OpenGLES SDK for £ x

€ - C M [) malideveloper.arm.com/resources/sdks/mali-opengl-es-sdk-for-android/

Mali DEVELOPER CENTER

x What's newinv2.0

s Added Particle Flow Simulation with Compute Shaders.

* Added Advanced Shading Techniques with Pixel Local Storage.

s Added Occlusion Culling with Hierarchical-Z.
* Added Introduction to compute shaders.

e Added Instanced Tessellation.

¢ Added Occlusion Query tutorial.

s Added Min Max Blending tutorial.

¢ Added Integer Logic tutorial.

s Added ETCZ2 Texture tutorial.

s Added Boids tutorial.

Resources ¥

Documentation ¥ Demos Partners News&Events ¥ ARM Mali ¥

DOCUMENTATION

U A dded Shadow Mapping tutorial.

¢ Added Instancing tutorial.
s Added Projected Lights tutorial.

A backlog of all older version features is available here

Changesinvl.6

Changesinvl.5

OpenGL ES 2.0 and Open GL ES 3.x SDK for Android

HTML Documentation included with installer package

Related Documentation

OPTIMIZATION OF EMBEDDED 3D GRAPHICS APPLICATIONS e

MALI GPU DEVELOPER TOOLS OVERVIEW SLIDES o

Support

Please submit your questions and issues to the Mali Developer Forums
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Directory structure for a typical Android™ App project
"
@-| |« tutorials » ShadowMapping »

- | +4 | | Search ShadowMapping |

I

Organize 4 Open Include in library = Share with = = = 0O @
7 *  Mame B Date modified Type
.| | assets 21/09/2015 11:42 File folder
u L bin 21/09/201511:42 File folder
T . gen 21/09/201511:42 File folder
L jni 21/09/201511:42 File folder
= | L libs 21/09/201511:42 File folder
E | . obj 21/09/201511:42 File folder
J r . res 21/09/201511:42 File folder
E . res_for_ant 21/09/201511:42 File folder
! . res_for_mm 21/09/201511:42 File folder
e src 21/09/2015 11:42 File folder
- I@ Android.mk 20/08/201517:49 Makefile
ﬁ u AndroidManifest.aml 20/08/2015 19:27 XML Document
5 u AndroidManifestaoml_with_android_create  20/08/2015 18:52 KML_WITH_AMDR...
S || ant.properties 20/08/2015 18:52 PROPERTIES File
d || buildxml 20/08/2015 18:52 AML Document
d || local.properties 20/08/2015 18:52 PROPERTIES File
d || proguard-project.bet 20/08/2015 18:52 Text Document
J || project.properties 20/08/2015 19:05 PROPERTIES File
d

libs Date modified: 21/09,/201511:42
File folder
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@' & @ libs » arn‘bﬁd-vﬂa_) - | +y | | Search armb4-vBa 2 |
e ——

Organize - Include in library - Share with = Burn = =+ [ 9
Y * MName Date modified Type

| _| gdb.setup 20/08/201519:25 SETUP File

J || gdbserver 10/03/2015 08:17 File

E __| libMali_ShadowMapping_MNative.so 20/08/201519:25 50 File

D == =)

@'“g « gpenglessdk » shadowMapping

- | -‘f| | Search shadowMapping |

m

Organize « @ Open ~ Share with « Burn Mew folder = - O @
< * Mame Date modified Type
.| “#] Nativelibrary.java 20/08,/2015 14:27 Java Language 5o...
a3 4] ShadowMapping.java 20/08,201519:12 Java Language So...
% "iﬁ TutorialView.java 2770372015 07:55 Java Language 5o...
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Write Java™ code that links to
native code through the JNI standard
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Developing 64-bit Applications for Android™

Write Java™ code that links to native code through the JNI standard

package com.arm.malideveloper.openglessdk. shadowMapping:

public class Nativelibrary

{
static

i
System.loadLibrary("Mali ShadowMapping Native™);
¥
public =tatic native vold init(int width, int height):;
public =static native vold uninit{():
public =static native wvold =stepl():
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Developing 64-bit Applications for Android™

Write Java™ code that links to native code through the JNI standard

vold uninit()
{
f* Delete all created GL objects. #/
deletelbjecta() :
f/#% Deallocate memory. */
deallocateMemory () ;
}
extern "C"
{
JHTEXPORT woid JNICALL Java com arm malideveloper openglessdk shadowMapping Natiwvelibrary init
(JNIEnv * env, jobject obj, jint width, jint height):
JHIEXPORT woid JNICALL Java com arm malideveloper openglessdk shadowMapping Natiwvelibrary step (JHNIEnv * env, jobject obj):
JHIEXPORT wvoid JNICALL Java com arm malideveloper openglessdk shadowMapping Nativelibrary uninit (JNIEnv * env, Jjobject obj):
¥r

JHIEXPORT woid JNICALL Java com arm malideveloper openglessdk shadowMapping NativelLibrd
JHIEnv * env, jobject obj, jint width, jint height)

setupGraphics (width, height) :
}

JHIEXPCORT woid JHICALL Java_cum_arm_malidevelnper_npenglessdk_shadanapping_NativeLibr
JHIEnv * env, Jjobject obj)

uninit():
}

JHIEXPORT wvoid JHICALL Java_::.nm_arm_malidevelnper_npenglessd]{_shadanapping_NativeLibr
JHIEnv * env, Jjobject obj)

renderFrame () ;
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Compiling the native code
and building the final package
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Developing 64-bit Applications for Android™
The old way: Apache Ant™ and Android Development Tools (ADT) for Eclipse

Filte Edit Run Source Navigate Search Project Refactor Window Help
iy B8 M- id i HF-0-Q-  HEG~- @F~ X > &y v T & (&7 Java | @ DOMS
[# Package Explorer £3 = Bla activity_mainxml 2 i = O | 82 Outline &2 S
BEs T Palette > 4 [H] Relativelayout
| - Sl = a ~ 1 Nexus One ~ ' v ’ ¥r AppTheme ~ | (® MainActivity ~ ‘ ® - ‘ igl7 ~ — - Wmernil|
4 22 HelloAndroid @ Palette - D 8 i [ab] TextView - "Hello worl
% = " S s e o R

&8 gen [Generated Java Files] | ——— S — =il
Basic Controls

z i
=4 Android 4.2 Android SDK Manager
O 0

=4 Android D denci
a. ¥ Packages Tools
> assets

Hardware Buttons

SDK Path: C:\adt-bundle-windows-x86\sdk

& bin
& libs Packages
AdDE O

API Rev.  Status

Name
[¥] (] Android 3.1 (API12)
/| =] Android 3.0 (API11)
| Android 2.3.3 (API110)
| Android 2.2 (API8)
V| £l Android 2.1 (API7)
/| =) Android 1.6 (API4)
i Android1.5 (API 3) Use your physical keyboard to provide input

| Extras

DPAD

[ @ Google AdMob Ads SDK 8§ Notinstalled

[¥] B8 Google Analytics SDK 2 ¥ Not installed

[¥] @@ Google Cloud Messaging for Android Library 3 & Not installed

[7] B Google Play services 3 ¥ Notins

[¥] @@ Google Play APK Expansion Library 2 & Not installed =

[7] 88 Google Play Billing Library 3 & Not installed =
Show: [¥|Updates/New [“|Installed [~] Obsolete Select New or Updates |
Sort by: @ API level (©) Repository Deselect All
L] ‘
Downloading SDK Platform Android 4.0.3, API15, revision 3 (36%, 345 KiB/s, 80 seconds left) \ =

\ v
i T LA »

TTT T
66Mof190M [ - Launching HelloAndroid

0¥ HelloAndroid
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Developing 64-bit Applications for Android™
The old way: Apache Ant™ and Android Development Tools (ADT) for Eclipse

= Commands to build your native code using NDK

cd jni/

<path-to-your-ndk-root>/ndk-build
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Developing 64-bit Applications for Android™

The old way: Apache Ant™ and Android Development Tools (ADT) for Eclipse

= Don’t forget that you do need correct Android.mk and Application.mk

# Android.mk

LOCAL PATH := $(call my-dir)

include $ (CLEAR VARS)

LOCAL MODULE TAGS := samples

LOCAL SRC_FILES := Native.cpp.........

LOCAL STATIC LIBRARIES :=
LOCAL C_INCLUDES += $(JNI_H INCLUDE)

LOCAL LDLIBS := -llog -1GLESv3
LOCAL CFLAGS +=
LOCAL DEX PREOPT := false

include $ (BUILD SHARED LIBRARY)

LOCAL MODULE := libMali ShadowMapping Native

# Application.mk

APP ABI := armé64-v8a

# Older API levels might miss some libraries

# such as “1ibGLESv3.so”
APP_PLATFORM := android-21

64-bit Android on ARM, Campus London, September 2015
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Developing 64-bit Applications for Android™
The old way: Apache Ant™ and Android Development Tools (ADT) for Eclipse

Properties for AndroidProject

|:j-_.-':-e filter text |

Resource
Android
Builders
Build vVariables
Discovery Options
Environment
Settings
Tool Chain Editor
P C/C++ General
Java Build Path
I Java Code sStyle
b Java Compiler
P Java Editor
Javadoc Location
Project References
Run/Debug Settings
Task Tags

(€ ——T— N EY
@

C/C++ Build

L=l .

Configuration: [Default [ Active ]

= l [ Manage Configurations... l

[=| Builder Settings | Behaviour ‘

-Builder

Builder type: | External builder

-~
'

] [Variahles...l

[] Use default buj nd
Build commanrid: [ndk—build )
"‘n.._____,.-"'l

-Makefile generation

O Generate Makefiles automatically

Expand Env. Variable Refs in Makefiles

-Build location

Build directory: [S{wurkspace_lu c:/AndroidProject}

l

[Wurkspace... ] [ File system... l [Variables... l

l Restore gefaults] l Apply

l

|

Cancel l [ oK l
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Developing 64-bit Applications for Android™
The old way: Apache Ant™ and Android Development Tools (ADT) for Eclipse

= Commands to prepare your project for building the final package using Apache Ant
(if you are not using Android ADT from within Eclipse)

android update sdk -u
android list targets
android create project --target current --name Mali ShadowMapping

--path . --activity ShadowMapping --package
com.arm.malideveloper.openglessdk.shadowMapping
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Developing 64-bit Applications for Android™
The old way: Apache Ant™ and Android Development Tools (ADT) for Eclipse

= The command to build the final package using Apache Ant
(if you are not using Android ADT from within Eclipse)

ant debug
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Developing 64-bit Applications for Android™
The new way: Gradle™ and Android Studio

= Android Studio is the future

= |t takes a familiar approach

= Android SDK now includes Android Studio:
https://developer.android.com/sdk/index.html
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https://developer.android.com/sdk/index.html

|ﬁ| Android Studio Overview X

€& - C A [)) developer.android.com/tools/studio/index.html

am
I Developers

Training

APl Guides

Design Develop
Reference Tools
Dewnload e

Android Studio

Cenfiguration

Features

Tips and Tricks

Workflow

Tools Help

Build System

Distribute

Google Services Samples Preview

Android Studio Overview

Android Studio is the official IDE for Android application
development, based on IntelliJ IDEA &, On top of the capabilities you
expect from IntelliJ, Android Studio offers:

+ Flexible Gradle-based build system

+ Build variants and multiple apk file generation

+ Code templates to help you build common app features

» Rich layout editor with support for drag and drop theme editing

+ lint tools to catch performance, usability, version compatibility, and other

problems

In this document

» Project and File Str
» Android Build Syste
» Debug and Perform

See also

» IntelliJ FAQ on migr
IntelliJ IDEA &



Developing 64-bit Applications for Android™
The new way: Gradle™ and Android Studio

= NDK support is experimental

= |t is only supported in the preview versions of Android Studio
http://tools.android.com/tech-docs/android-ndk-preview
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http://tools.android.com/tech-docs/android-ndk-preview
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[T} Android NDK Preview - & x

€& = C A [} tools.android.com/tech-docs/android-ndk-preview

LI

Frojects Cwverview
Screenshots
Release Status
Roadmap
Download
Freview Channel
Recent Changes
Technical docs
Mew Build System

Known Issues
Tips

Build Cwerview
Contributing
Feedback

Android Tools Project Site

Technical docs =

Android NDK Preview

We've |ust released another update to Android Studio 1.3's canary channel, Release Candidate 1.

This build contains a big new feature: Android NDK support, with support for editing, running and debugging C and C++ codel Note however that NDK s
preview quality, and will remain in preview status for the upcoming final 1.3 release. There are many significant limitations (described below), but we hof

will be useful for many Android NDK developers even in its current statel

Limitations

First, the Android NDK support only works with the new expenimental Gradle plugin for Android (which in tumn requires Gradle 2.5, released yesterday.)

While the new gradle plugin delivers some major performance improvements (and Android NDK build support), note that it also requires changes to the b
way your build is descrbed in your build.gradle files.) Not only will you need to modify your build.gradle files {a process we hope to automate before the |
from expenmental to stable), but we anticipate making some additional incompatible changes along the way.

Second, note also that Android Studio has not yet been updated to fully handle the experimental plugin. This means that for example the Project Structur
vanous quick fixes which automatically update the build data, do not work correctly. You'll need to edit your build gradle files manually to configure your
example, the various templates which update the build files (such as New Module), have not yet been updated.



Fllabiivally U ATRAPUIA N LI W s WloLHTIPULEU soptal sy 1IN LTS AdPAPAU L g Ylal il L1 T Ay T g, al Bl o ballisd N a oTplal dls PPl Gliall THSTT Wil L Ad APl oL Teoldiso.

In this release we've tried to unify this; the NDK should now be installed under the SDK home in “ndk-bundle”. We've updated the IDE built-in SDK Manager to let you install the NDK in the right place, and the Project Structure
Dialog's SOK Location panel (where you can edit the locations), now also offers a quick link to install it directly; just click on the Download hyperlink shown below:

s SDK Location

S5DK Location

Project

Android 5DK |
The direc

A

Ledi 3PP LIk ] VirtualMachines / jd

G lib

& Andraid b 10 ] n will be £ as ndk.dir property

Andraid NDE.

Mote that the NOK is a large download (~1 GBl} so unless you have a really great network connection, prepare to be patient...

Speaking of large downloads, note also that the IDE update patches from previous 1.3 builds to this one are really large: not only does this build contain all the new code to support Android MOK development, but it also
contains LLDB binaries (~200 MB uncompressed). This is just a temporary situation; we'll move these into the NDE.

How to get started

Since the Android NDK support depends on an expenmental plugin, with an incompatible build file syntax which we know will change over the next few months, we have not added a simple way to create Android NDK
projects. Instead, to explore the Android NDK support, either

| Follow the Expenmental Gradle Plugin document which descnbes how to modify your project to use the cument version of the expenmental plugin, or

| Check out some of the existing Android NDK samples which have been updated to work with the new Gradle plugin.

To check out the samples, invoke WVCS = Checkout from Version Control = Git, and in the resulting dialog point to https://github.com/googlesamples/android-ndk.git . Pick a location to check out the samples into. NOTE: At

the end of the import the IDE will ask you whether you want to create a project from the checked out sources. Answer no. The android-ndk git project contains a large number of separate projects. Instead, once the import is
done, go to File = Open..., and navigate to (for example) the Teapot folder and select the file build. gradle in that folder. The project will now be opened and synced. This will take a while the first time as the new Gradle
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&« =2 C A [ tools.android.com/download

ﬁ = = =
|" Android Tools Project Site

Frojects Cwerview

Screenshots Dﬂwnlﬂad

Felease Status

Roadmap

Download You can download the official bits from http:/fdeveloper. android. com/sdk/index. html.

Preview Channel For Android Studio preview channels and download links, see the Android Studio Downloads page.

Fecent Changes
Technical docs If you want to build it yourself, follow the instructions in the Build Overview document. Recent user-visible changes to the trunk are listed in the Rece

Mew Build System

Known Issues
Tips
Subpages (6): ADT 14 Preview ADT 17 Preview ADT 20 Preview ADT 21 Preview Android Studio Downloads Studio 0.2.12

Build Cwerview

Contributing |

Feedback
b adt-issue-82393-vd zip (14755k Tor Norbye, Dec 15, 2014, 7:56 Al
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Android Tools Project Site

Download =

Android Studio Downloads

We offer preview channels for Android Studio:

= Canary
= Dev

m

et
table

]

!

For more information on how to get these updates, see the Preview Channel page.

Subpages (5). Android Studio Beta Channel Android Studio Builds Android Studio Canary Channel Android Studio Deyv Chanr

Comments

You do not have permission to add comments.
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€ > C A [ tools.android.com/download/studio/canary

m n = -
|" Android Tools Project Site

Projects Overview Download > Android Studio Downloads =

Screenshots

Release Status Android Studio Canary Channel
Foadmap

Download

Preview Channel The Canary Channel for Android Studio delivers the bleeding edge updates on a roughly weekly |

Fecent Changes
Technical docs For more information, see

Mew Build System

Latest Builld: 1.4 RC 1 (September 18th, 2015)
1.4 RC 1 (September 18th, 2015)

1.4 Beta 4 (September 14th, 2015)

1.4 Beta 3 (September Sth, 2015)

Bulld Overview 1.4 Beta 2 (August 31st, 2015)

Contributing 1 4 Beta (August 28th. 2015)

Known Issues
Tips
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€& - C A [} tools.android.com/download/studio/canary/latest

'i' Android Tools Project Site

Projects Overview Download > Android Studic Downloads = Android Studio Canary Channel =
Screenshots . . .

Release Status Latest Android Studio Canary Build: 1.4 RC 1
Foadmap

Download

Freview Channel
Fecent Changes
Technical docs

New Build System Installation

September 18th, 2015 For information on what's new in 1.4 RC 1, see the release announcement. For additional information about An

P —— The release is available in the canary channel, so you can switch to that channel (if necessary) and check for updates via Help > Che

Tips patch rather than download a full IDE image. Mote however that if you do this, you will replace your existing 1.3 installation, which you
separate settings and cache directories.

Build Cverview

Contributing Windows: https://dl. google.c om/dl/android/studio/ide-zips/1.4.0. 7/android-studio-ide-141.226201 1-windows zip (353 MB)

Feedback Mac: https-//dl google.com/dl/android/studic/ide-zips/1.4.0. 7/android-studio-ide-141. 2262011-mac zip (354 MB)

Linux: https:{/dl. google. c om/dl/android/studic/ide-zips/1.4.0. //android-studio-ide-141.226201 1-inux.zip {360 MB)

SHA-1 Checksums:
abc3144bael9459a87Te42056e13dc9508e@8266 android-studio-ide-141.2262011-windows.zip
8cd5a5613%abe2661bd131558244%3014=24048c59 android-studio-ide-141.2262011-mac.z1p




[T Android Studio 1L4RC1 .2 x

€« - C # [} tools.android.com/recent/androidstudiol4rclavailable

o : : .
|" Android Tools Project Site

Frojects Overview Eecent Changes =

Screenshots

Felease Status Anerid St“dlo 1.4 RC 1 Available
Roadmap posted Sep 18, 2015, 9:35 AM by Tor Norbye [updated Sep 18, 2015, 10:57 AM ]
Download

Freview Channel
Fecent Changes

Technical docs
New Build System We've also promoted 1.4 Beta 4 to the beta channel, since that build has been in testing for a few days now and there are no big preblem. (However, if you're on Linux and using

We've just released Android Studio 1.4 RC 1 to the canary channel.

directly to RC 1 where there are important fixes for that configuration. )
Known Issues
Tips RC 1 contains bug fixes in a number areas:
Build Cverview
Cantributing
Feedback

= Fixes for high-density displays on Linux (and in general, we have more information on how to configure high density displays for Windows and Linux in this document)

s Many more fixes to the templates (activities, etc), visual refresh, and removed misc wamings

= Wector icons displayed properly in the editor margin

» Layout editer bug with duplicate id's in RelativeLayouts

= Auto completion of upper-cased permission names in manifest files

= Inferring nullity in multi-medule project

v Lint wams about missing platform-tools 23.0.1 (prevents properly APl checking Android M calls) or using buildTools pre-23.0.1 (to prevent crashes on some devices for R
= Fix build errors with vector image generation on OSX when using Java 6 to run the IDE and Java 7 to run the IDE ("Could not find class: apple.awt. CGraphicsEnvironmer
» Fix git module configuration bug

s Misc theme editor bugs

= Misc crash reporter bugs

Installation

If you are already using a 1.4 Preview/Beta build, you can use the builtin Update mechanism to upgrade directly to 1.4 RC 1.




Developing 64-bit Applications for Android™
The new way: Gradle™ and Android Studio

Download and installed Android Studio

= Make sure you follow the guidelines or the release notes for using the NDK

= Import your current project files into Android Studio

Modify Gradle scripts to suit your project and your particular version of Android Studio
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DEMO
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Developing 64-bit Applications for Android™

Building as part of the Android Open Source Project (AOSP) source tree

Useful for Systems Engineers or anyone working on the Android Open Source Project

= Drop your sample code into the AOSP source tree
e.g. /work/android/android-5.1.1 rl/development/samples

With Android.mk and Application.mk in your App’s project and jni/ directories do
mm —7J8

This will build a “system” App which will only support the default architecture
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Questions!
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Thank You

The trademarks featured in this presentation are registered and/or unregistered trademarks of ARM Limited (or its subsidiaries) in the EU
and/or elsewhere. All rights reserved. Any other marks featured may be trademarks of their respective owners
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