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WORKING WITH HARDWARE



Sensors

P(h@ris

Android supports many built-in
sensors. You simply register with
Sensor Manager to get naotifications
when sensor data changes.

Sensors are erratic and data comes
in uneven intervals.

Emulator doesn’t have good support
for sensors.
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Camera

Android SDK supports access to AT@Ms BEI®Q 1217pm

built-in Camera and its preview. b clia i
Camera Demo

You can access real-time frames,
or get a callback when shutter is p
open. The photo data is passed ‘ \ 4

back in either raw or jpeg format.




WiFi API allows for managing your

WiFi

connection, scanning for active WiFi
points and find out details about each.
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Scan

WIiFiDemo

WIFi Status: SSID: Marakana Network, BSSID:
00:14:bf:43:dc:0d, MAC: 00:23:76:0¢:07:7d,
Supplicant state: COMPLETED, RSSI: -200, Link
speed: 54, Net ID: 6

- ID: 0 SSID: "dorado" BSSID: null PRIO: 8
KeyMgmt: NONE Protocols: WPA RSN
AuthAlgorithms:

PairwiseCiphers: TKIP CCMP
GroupCiphers: WEP40 WEP104 TKIP CCMP

ID: 1 SSID: "cpmcairnet” BSSID: null PRIO: 20
KeyMgmt: NONE Protocols: WPA RSN
AuthAlgorithms:

PairwiseCiphers: TKIP CCMP

GroupCiphers: WEP40 WEP104 TKIP CCMP

- ID: 2 SSID: "MeetingAccess" BSSID: null PRIO: 10
KeyMgmt NONE Protocols: WPA RSN

thAalonrithme:
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Telephony

With Telephony API, you can:

Make phone calls

Monitor phone state and activity
Access phone properties and status
Monitor data connectivity

Control the phone

It is a simple yet powerful API

AM@LIs BEI@Q 12:29PMm
ConnectivityDemo
Connectivity Demo

NetworkInfo: type: WIFI[], state: CONNECTED/
CONNECTED, reason: (unspecified), extra: (none),
roaming: false, failover: false, isAvailable: true

NetworkInfo: type: MOBILE[UMTS], state:
DISCONNECTED/DISCONNECTED, reason:
dataDisabled, extra: epc.tmobile.com, roaming:
false, failover: false, isAvailable: true
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ANDROID
STARTUP &
RUNTIME
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Startup Walkthrough

9. Registers with
Service Manager

Service
C Manager Flmgers )

|

6. Stans new 8. Starts
7 Registers wnth native servers managed
Service Manager services

3B. Register Service Manager as default context

5B. Starts
System Server

~
N
Deamons > ( Runtime
C Dalvik VM )

i 4.
3A. Starts runtime process Requests new VM SA. Fork new VM
1. Starts deamons |

2. Starts
m Zygote process ’( Zygote )
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Runtime Overview

' System Startup

: [{ Dalvik vM

——— New app is launched in its own process —
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Layer Interactions

There are three main
scenarios for your app to talk
to native library:

- Directly
- Via native service
- Via native daemon

It will depend on the type of
app and type of native library
which method works best.

| (vome ) ((conaos ) (" enone ) (“mrowser ) (* omer )

Applications

Package Telephony Resource Location Notiication
Manager Manager Manager Manager Manager

Application Framework

Amivity Window Content \new
Manager Manager Providers System

@ @ @&

Libraries

Surface Media i
( Manage( ) ( Framework ) ( SQLite )
( OpenGL ) (FreeType) ( WebKit )

[ Android Runtime |

Delvik
VM

Display Camera Linux Kernel Flash ) ( Bmder)
( Driver ) < Driver ) Driver Driver

Keypad WiFi Audio Power
( Driver ) ( Driver ( Driver ) ( Mgmt )
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App — Runtime Service - Lib
< Application )———, Binder I\PC

(Application Framework
C Location Manager Service )

v

( GpsLocationProvider )

JNI
|

Libraries v

( GpsLocationProvider )

Dynam'ic load
Y

C libgps.so )
( Kernel )
Driver

\

Linux Kernel
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App — Runtime-Native Service-Lib

 Applications
( Application )
Application Framework ¢
< MediaPlayer )
|
I
.Jr;ll
Libraries l
( MediaPlayer } Binder ICP —>< Audio Flinger )
l Dynamic load
C Media Framework ) ( libaudio.so )
Linux Kernel
A
Kernel
Driver
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App—Runtime—Native Daemon-Lib

Applications

( Application )

(Application Framework

Y

< TelephonyManager )

[

|
JNI
|
Libraries l
( TelephonyManager } sockets —>< rild '
Dynamic load
Y
( libril.so )
Linux Kernel

4

Kernel
Driver
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Binder IPC

&)

Marshal IPC call

call returns Unmarshal IPC call

Gets Service

Dalvik VM " Dalvik VM

i l‘.,

High-performance IPC: shared memory, per-process thread pool, synchronous
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Java Native Interface

JNI defines naming and coding
convention so that Java VM can find
and call native code.

JNI is built into JVM to provide
access to OS I/0O and others.
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Building and Running JNI Code

Building JNI Code

Compile with Compile and
javac link C code
T —

'

Create C Header
with javah -jni

Dynami
Library

Running JNI Code
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NATIVE
DEVELOPMENT
KIT




[Marakdinda

What’s in NDK?

Tools to build and compile your native code for the device
architecture (such as ARM)

A way to package your library into the APK file so you can
distribute your application easily

. A set of native system headers that will be supported for
the future releases of Android platform (libc, libm, libz,
.h liblog, JNI headers, some C++ headers, and OpenGL)

! (some) documentation, sample code and examples



Why NDK?

NDK allows you to develop parts of your Android
application in C/C++,

You cannot develop native-only apps in NDK —
your app is still subject to security sandboxing.

Main motivation for native code is performance.
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Dalvik VM
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Using NDK

Compile with
javac

Compile with
javac

------------------------------------------

-----------------------------------------

Application
File

Create C Header
with javah -jni

Compile and
link C code

Makefile
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Summary

Android SDK provides many APls to
allow you to get to the hardware.

In some cases, you may want to provide
parts of your application in C. Main
reason would be performance.

Android OS is based on Linux. You can
modify the entire platform as well.
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