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® [A& 14-1] CZ helloworld.c &l E, AlsH

(1) vi helloworld.c

01 #include <stdio.h>

02 int main(int argc, char **argv)
03 {

04 printf("Hello World! ¥n");

05 return O;

06 }

(2) arm-none-linux-gnueabi-gcc -static helloworld.c -o helloworld
ChE2 =2dn2s 2=7] ?loto Ante i8S AL gccs AHEot0]
Oi=c|A 0l Aot BES othf. ZH(static) = AFE00 RES ©
C}.



14.1 C T2 24 AlsHA|F|7]

© [AlZ 14-1] CE helloworld.c 1 E, AlSH
(3) adb push helloworld data/helloworld
| SA0A A2 2Fgot OfZ2|AH 0] HALY helloworldE 2 =%2| 0
= O|HoA A =& = AEE O|=20|H=Z FAIC) adbE AFESHG

=8 0| Tt A|AEIO| data/helloworld C|HIEZ| 2 HE2E SIC}

(4) adb shell

Ol =20l HEE=Z 7iC}

(5) chmod 777 data/helloworld

helloworld ZTZ 1200 CHot AL AHTHES Al

(6) ./helloworld

oS AddA717] #5tH /helloworldE R ETICE 2|54 2HIE
2E WX ClAE2|7F Zesta QX AOtA, AXY CIHEE|S LIEFLY FAF

=0 =Lt ZHESEX| O tE 20| E O Z2O|HO|M 2|54 C Z2 13H0| SEE|

7

o = — A
1= =2tola & UL

st

7t

olr

JEIZ 2FTtCt

Alsi A 1 Hello World ! 7} 3} 0| LIEIL}= ZHE =0

-

o

C}.
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® [45 14-2] CE hellodynamic.c i, AlaH
1) <45 14-1>X 3 hellodynamic.cE 2/ dotCt.
2) | =2{|0|E /system/lib ItY-S D:tandroidsystemWlibS £ ==

olS0lEfoM SH clo|Eaie| M F& dg UHE

adb pull /system/1ib/1ibd1.so D:\android\system\lib

adb pull /system/1ib/1ibthread db.so  D:\android\system\1ib
adb pull /system/1ib/Tibc.so  D:\android\system\lib

adb pull /system/1ib/Tibm.so  D:\android\system\lib

adb pull /system/1ib/1ibGLES CM.so  D:\android\system\lib
adb pull /system/1ib/Tibssl.so  D:\android\system\lib

adb pull /system/1ib/Tibhardware.so D:\android\system\lib
adb pull /system/1ib/Tibsqlite.so D:\android\system\lib



14.1 C T2 24 AlsHA|F|7]

®© [4& 14-2] CE hellodynamic.c 1 E, 4laH
(3) arm-none-linux-gnueabi-gcc -c¢ hellodynamic.c -o hellodynamic.o
hellodynamic.c& AL}t -c N2 ALY O =3HStC}

(4) arm-none-linux-gnueabi-ld -entry=main -dynamic-linker
/system/bin/linker -nostdlib -rpath /system/lib -rpath-link
/android/system/lib -L /android/system/lib -I android_runtime -I ¢ -0
hellodynamic hellodynamic.o

hellodynamic.c T2 1240 CHSt 20| EBE|E SHOZE HASIH B ESHY|
2150 arm-none-linux-gnueabi-IdE AfE3HC f.

(5) SDK Wtoolstadb push hellodynamic /data/
2|54 MHO AN sHSE Y ESH hellodynamic IS 22 7|2Ho] SDK
#tools C|2lEH 2|2 S AFSHC}.
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© [A& 14-2] CE hellodynamic.c i, 4AlsH
(6) # adb shell; # cd data; # Is -
AER0M adb @ ZEZ S0{7t 2, 0|=20|H /data C|HEHE|Z O|5¢t
Ch. ot %%2 Is -12 ZHASIC}.
2504 hellodynamic
568231 helloworld

(7) ./helloworld
A A ut2'Hello World!'E ZH=C},

(8) ./hellodynamic

2d 412

'Hello World!'

[1] Killed ./hellodynamic
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@ Java : JNI (Java Native Interface)

®
®

QtE 20| E : NDK (Native Development Kit)

Native method ? CEZO|E 0 A AtES = JIEE C/C++2 BIES0]
xl 2to| 23z

CLEZO[EO0M= NDK = C/C++=Z R d&l ZES
2 IE0] AEZ0|E o Z2|A0[M0] AL & JUEF ot G

OH
3o
L]
°
T
b
L]
0%k
L

g2 0= ofE2!A01H

1
NDK
|

[12! 14-1] NDK &t
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© NDK = C/C++2 7||&=l I £ If|0|E|E 2lo|E |z

= EHE S0 JavaO| M A = JUEE Sl|F= =42
HEI — _EI.OIQ E'o;!-

© WO|E|E APIE $(3t0] 21t 22 SITY S B3

h

@libc(C 20| E & 2|) 3l
@®libm(Math 2}0|E2{2|) 9|4
ibz(Zlib €+=) 38|O
@liblog(PtEZ0|E 2) |G
@JNI QIHEO|A &

OC++ X|&Z 2ot 5
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14.2 9t E 20| E NDK AdX|

© QtEZO0|E OfjF2|A|0o|M mlj7|X| (apk)0f LH|O|E[E 2}0]
B2z &Y 7Is

® 9IE 20|E NDK H™ rl1- r4

© NDK o= E2& T2 81 Q|5 WEA|AH X3

© NDKKE Al238l0 C/C++ T2 1 E otC 20|
S0l A X} o FZ2|#|0]F 1 HSSI ALESHA
‘g AgE[14-2]

C Z2ad =4

JNI 2to|=8{2]| A=

JNI HE Java OHE2|AHIO|M A=

[1& 14-2] NDK i & X}
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[AI

E20|E NDK 4&X]

14-3] NDK A X|5}7|

(1) http://developer.android.com/sdk/ndk/index.html
NDK A2AE CIREEHHY| 2|50 NDK ARO| E http://developer.android.
[12] 14-3]1X & androidndk-

com/sdk/ndk/index.html|= &H&23tCt 2|10
r3-linux-x86.zip Lt¥ = CIR2EE HH=C.

12

(= Android NDK | Android Developers - Windows Internet Explorer |'__"E|§|
H — y - E'Iht1|:|:f!develouer.anl:lmid.cum{sdkfndk.findex.mrnl G| | |8 Ll
o BIE 2 SHFNE EXHD S8TH

S & #5 | = | & Using native C functions, .. .C]F'.ndruid MDK | Andro,., X 3 @ oy - 2

) @  English :_i
Home Dev Guide Reference Resources Videos Blog
L ! ! =

Android SDK Starter Package
Download
Installing the SDK
Downloadable SDK Components
Adding SDK Companents
Android 2.1 Platform nes!
Android 1.8 Platfarm
Android 1.5 Platfarm
Clder Platforms
SDK Tools, rs e
USE Driver for Windows, r3
ADT Plugin for Eclipse
ADT 0.9,5 mee!

Native Development Tools

(18 14-3]
NOK Lt==E&

Android NDK, r3

O |- | More Information
SNk Svetam Ranniramants

Download the Android NDK

The Android NDK is a companion tool to the Android SDK that lets Android application developers build peformance-
critical portions of their apps in natnve code. It is designed for use only in conjunction with the Android SOK. so if you
have not already installed the latest Android SDK, please do so before downloading the NDK. Also, please read VWhat
is the Android NOK? to get an understanding of what the NDK offers and whether it will be useful to you

Select the download packaga that is appropriate for your development computer

Windows android-ndk-r3-windows zip 36473391 bytes  dcebc93a15f26 1bbdcade 1b69dal0202

Mac OS X (intel) android-ndk-r3-danwin-x86 zip 38258228 bytes al83ccc3baadalalsdfd861eTd51d1ae

Linux 32/64-bit (xB6) android-ndk-rIinux-x86 2ip 37403241 bytes  F3b1700a195aae3a6e9b5637e5c49359

3 @ 2IED

10w -
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® [AlZ 14-3] NDK AX|5}7]

(2) # wget http://d1l.google.com/android/ndk/android-ndk-r3-linux-x86.zip
(1) & iAo wgetE AFESHH NDK AAF CHRZEES =X QIO
2| =2 A 0| /android/android-ndk-r3 C|2IEH 2| & MMSID 2|l=AE
OlE 2 0|E NDKE L2 =ZESIC}

(3) unzip android-ndk-r3-linux-x86.zip
NDK I} S 92 xSt

(4) cd /android-ndk-r3
/android-ndk-r3 C|& E 2|0 /apps, /build, /docs, /out, GNUmakefile,
README.txt C|2lE 2|} A E0| =&t 0] U= AE [OE 14414 =
}OISHLC}. /apps C|2IE{2|0f= Q= 20| = O Z2|#[0[ M0 SOfZbCt
NDK Ol X & 2EY ZF ol ofZ2|AH 0|H2| /libs C|2HE{ 2|0 ZHmt =
cfO|E 2| 7F ME = L.

‘E root@localhost: fandroid/android-ndk-r3/build

Fle Edit Yiew Window Help

[rootlocalhost android]# 1= e
fndroid_filesystem android-ndk-r3 application busybox
[rootflocalhost android]# cd android-ndk-r3
[rootflocalhost android-ndk-r3]1# ls

[ j- %]' 1 4_4] and roid_ nd k_r8 CNUnakefile EREADME.TXT android-ndk-r3-linux-x86.2ip apps buwild docs out

[tootlocalhost android-ndk-r3]# cd build

[tootdlocalhozst build]# 1=
El a-” E_I al LH 9 check-awk.awk core gmsl host-setup.sh platforms prebuilt toolchains tools
) o [rootflocalhost build]# I

filesystem kernel toolchain
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® [AlZ 14-3] NDK AX|5}7]
(5) cd build
(6) vi host-setup.sh; cd ..

host—setup.sh

-------------- 2 NE R L P L E—
116 fi

117 Tocal result

118 result='echo "" | $executable -f build/check-awk.awk'
119 if [ "$result" = "Pass"] ; then

120 AWK="$1"

121 fi

122 Tog2z " Check $result"

------------- P B e

(7) ./build/host—setup.sh
host—setup.shE ASHA [OE 14-5] 4 Z2 It LIEHUL
Of 2t e 240|CH 202 /buildUil Al ASHSHE oF =L

14
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[Al= 14-3] NDK A X|5}7|

(7) ./build/host-setup.sh

host-setup.sh& 25 AM [ 14-5]K & A7} LIEFLIH NDK 2X[7} 2t
AEl AO|CH Fn=Z /buildof| A HlSHH OF =ICE

H root@localhost: fandroid/fandroid-ndk-r3

File Edit Yiew Window Help

[tootflocalhost android-ndk-r3]# . /build/host-zetup. sh o

Checking host development enwirohment.

NDE Raoot i Jandroid/android-ndk-r3

GHO Make : make ([(wersion 3.81)

Ak : awk

Platform p limax-x86

Generate : out/host/config.mk

Toolchain : Checking for arm-eabhi-4.2.1 prebuilt binaries

Host setup complete. Please read docs/0VEREVIEW.TXT if wou don't know what to do.

[tootflocalhost android-ndk-r3]# I 23
b

[ & 14-5] /build/host—setup.sh &! &H
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14.3 NDK 7| X A&

® [Al& 14-4] hellojni O Z2|#|0| M
(1) vi hello-jni.c
NDK AX|7} MANMOZ Z|A=XK| NDKOj| A X|Sdt= H
Z Zz2 1 =0 hello-jni.cE ZEsI0] M|}
hello-jni.c I} tt==3|"Hello world, hellojni!"2t= HAEE E=sI= 1t
2 O|C.

hello—jni.c

01 #include <string.h>

02 #include <jni.h>

03 jstring

04 Java com example hellojni Hellodni stringFromINI( JNIEnv* env, jobject thiz )
05 {

06 return (*env)->NewStringUTF(env, "Hello from JNI !");

07 }
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® [AZ 14-4] hellojni O Z2|#|0| M
(2) make APP=hello-jni

NDKe| R E 2|X|0| AXl'make APP=hello-jnfZHOE & HSIH

6] & =Lt hello-jni.c It 0| Android.mk LG 2|3 libhello-jni.so 2t

= 2to|E 2|2 &1 helloJnijava O Z2|H 0| MO A= MH =l 2}0]

Sajes #xe) TEHH =t

(12l 14-

“H root@localhost fandroid/android-ndk-r3

File Edit Wiew Window Help
s

[tootflocalhost android-ndk-r3]# 1s
GlUnakefile README.TXT android-ndk-r3-linux-x3$6.zip apps build docs out

[tootflocalhost android-ndk-r3]# make APP=hello-jni

Android NDE: Building for application 'hello-jni!
In=stall : libhello-jni.so =+ apps/hello-jni/project/libs/arneabi

[tootflocalhost android-ndk-r3]#

[ 14-6] £ E6H]
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[ 5 14-4] hellojni O Z2|#|0|M

(3) cd /armeabi; Is

s @HO = hello-jni 2 &£ Z1} libhello-jni.so 5 2t0|E2{2|7} M=l A
= [18 14-7]M & =elotrt.

H| root@localhost fandroid/fandroid-ndk-r3/apps/hello-jnifproject/libsfarme... (o X

Fle Edit wiew Window Help

[rootflocalhost armeabi]# pwd
Jandroid/android-ndk-r3/appsshello-jnisprojectyslibs farmeahi
[rootflocalhost armeahi]# 1=

1libhello-jni. =0

[rootflocalhost armeabi]# I

[O& 14-7] libhello—-jni.so
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® [45 14-4] hellojni O} & 2|#|0| M
(4) HelloJnijava oY= ZHd oL}
NDKOJA 2 EEl 2lo|EE{2|= QtEZ0|E T2 1MO|A HIZ AIRE £
ALt (3)0 A =t2ISt libhello-jni.soE AIE5I= CHEZ0|E Of=2|#H 0| M
TS RS OF SHCL 2| = A A H{#androidWandroid-ndk-r3#tapps-
hellojnittproject Wsrccomitexampletthellojni 4 20| /= HelloJnijava
ot =2 =20l &£t CFS <aA 14-3>2 Hellonijava L& o| L £ 0|LC}.
fbt 1430

package com.ecanple hel lojm ;
import ardroid.app.Activily;
import android.widget  Tect Vi e
import ardroid.os Bumd] e

public class Hel lodmi extends Activity

{

f** Called when the activity is first created, */
alverride

public void onCreate(Bundle savedlnstanceState)

{

super  onCreate (savedI ns tanceState) ;

TextViow tv = rew TextWiew(this);

tw.setText | stringFromiNI() );

et Content View(tv);

1

public native Strirg steingFromb();

public native String wimplementedStringFromiNE();
static {

System. ] cadl ibrary( "hel lo-jni");

1

1
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® [45 14-4] hellojni O} & 2|#|0| M
(5) 2|=s2A AMH 2| Wandroid#android-ndk-r3Wappsihello-jni LI E 2 | =2
O|E{7} 525t =2 PC D:WandroidWndkWhello-jni£ M&otC} [ E
14-8]4 & KIStCt

Bl 211.221.225.140 - default - S5H Secure File Transfer

File Edit Wiew Operation Window Help

H B Z B 20 % 34 By - EE(E B2 O @2

| &1 Quick Connect ] Profiles

IR Y= A= s |D: 4t || add |0 | 8 R eF ¥ | |dndkr3fappsfhelo-nifproject | | Add
Local Name il Size | Type (Modfied [ Remote Name ! Size | Type | Modified :
= 2 ipdf, doc) o £ 2009-10-09 2 [Syini Folder 20 0-03-0s 2 F
i o EMH 2010-01-30 = Calibs Folder 200-04-30 2=
O=NEE O &0 2009-11-06 2° = | [I=yres Folder 20 0-03-0s 2 F
i Ry o EM  200-04-27 20 | |csrc Falder 2010-03-05 2 F
D ESAE oHE =0 2003-03-21 27— (I5ytests Folder 2010-03-05 2 &
i A A= Ohe 20 2009-11-28 2 ||| AndroidManifest, zml Ba2 xML =M 20010-01-08 2F
i e o =M 2008-07-15 =2 default, properies 364 PROFE,., 2010-01-08 2F
Ejandruid o &M 2)0-06-18 2

3 androidbook o 20 200-06-02 2
Iy apcom2ig o 24 2008-08-23 2

= A moen 2000 Ll =y NNA_NE_Ng & Z
51 | o >

[ D& 14-8] WandroidWandroid—ndk-r3WappsWhello—jni 8=
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® [45 14-4] hellojni O =2|#|0|M
(6) =% PCO| B& el Z=2HEE ZQlotrt.
2 =? PCO| & Z2HET [OE 14-914 3 =@l &0,

& hello-jni =13
@

mrzEy HEE) 22 SHFENA) D ESEH)
Q- Q@ ¥ LPzu|zsu|[ 3 XY |M
720} | Dandroidwndkithello—jni viBJos
0 = OIE =~ 37| 8
= g android A || [ project =K
® () android-sdk | [=) Application.mk IKB MK Dt
# ) eclipse
& I ndk :
== el | 1
= ) project
) ini
= 3 libs
() armeabi
@ ) res
E ) src
® ) tests v
< 3 |« >

[O& 14-9] |20 androidWndkWZ & ==l project



14.3 NDK 7| X A&

® [45 14-4] hellojni 0

(7) O|ZEA0NM MZ22 Z2HE

New — Project — NextZ MEH
2{KH0| L}EFLCY

—r—
[
L
=)

|Fl
HU O

A OF

Im Kl
0= T

& New Android Project

New Android Project
Creates a new Android Project resource,
Project name: [Hello-Jni na
Contents
(&) Create new project in workspace
{2 Create project from existing source
Use default location
¢ D android e Browse, .
) Create project from existing sample
Samples: | aplDemos
Build Target
Target Mame “Yendar Platfarm &SP
Android 1,5 Android Open Source Project 1.6 3
[ Google &Pls Google Inc, 1.6 3
[ Android 1,6 Android Open Source Project 1.6 4
[1 Google APls Google Inc, 1.6 4
[1 &ndroid 2 1-upda,.. A&ndroid Open Source Project 2 1-upd,, T
[1 Google &Pls Google Inc, 2. 1-upd,, T
[1 &ndroid 22 Android Open Source Project ze g
[1 Google &Pls Google Inc, ze g
Standard Android platform 1.5
Properties
Application name: [HelloJni |
Package name: |com, example, hellojni |
Create activity:  |[hellojhi |
Min SDEK “Wersion: [3 | | ==
o
@) [ < Back ][ Mext » ] [ Finish | [ Cancel ]

0x @

o |

22
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® [A& 14-4] hellojni O Z2|7|0| M
(7) O|22UAM MEL TE2HE MASHT| (AL

(12 14-11]1 & O|2 & A0 Hello-Jni LLE’“'E7P<7fEl AZ 2olgt

—

RULE.

& Java - Hello-Jnifsrc/com/example/hellojni/hellojni.java - Eclipse

File Edit Hun Source Navigate Search Project Refactor Window Help

fi- el & B T EBald B0 Q- T EHEHGCG BG4 Eﬁi%’Java|
L P e SRS R Rl
[ Mavigator 52 = 5 |(E Console 32 Bl A B-rg-=0)
= | =& - ||&ndroid | =
Yy M B -» T ot 3 T P G Pt e~y i ey et ek | A e R g S s o P o 5
& 1= android [2010-06-19 15:01:55% — Hello-Jni] Success!
(= -[DGI Hello=Jni [2010-06-19 15:01:55 - Hello-Jdni] Starting activity com.examp (!
. assets [2010-05-19 18:02:00 - Hello-Jni] ActivityManager: Can't disp E%
H-(= hin [2010-06-19 185:02:00 - Hello-Jdni] ActivityManager: Can't disp
H-= gen [Generated Java Files] [2010-06-19 185:02:01 - Hello-Jdni] ActivicyHanager: Starting:
-G res , B
B = sre £ ! A |
=-b= cam [ Andraid java [3] testwarld java [7) hellajni java 52 =l |
== example .
== hellojni Epackage com.examwple.hellojni;
[J] hellojni.java
¥ .classpath Himport android.app.ictivicy:[]
%] .project

public class hellojni extends Activitcy |

\@l AndroidManifest, xml
f*% Called when the activity is first created. */f

default properties

al 1 4_ .I 1 & -I?_/EI, Leddni = Blrverride
j. [am) & Ig'g'testwnrld L public void onCreate (Bundle savedInstance3tate) |
= super.onCreate (savedInstanceItate)
Ol = %I A 0“ AOH g' %l setContentView (R. layout .main) :
—_— i
LZHE Z )

ot B R EE Writabla Smart Insert 1:1
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14.3 NDK 7| X A&
M

® [Al& 14-4] hellojni O Z2|# 0| M

==
(8) JNI 2t0|E 22| 7}
Cte2 22 AH 0N NDKZ Aok JNI 2t0| 22|
YlibsWarmeabiWlibhellojni.soE O|F A Q| T2 M E | =EHA|7{O0F SHCF.
20| 2 2{2| Wlibs C|ElIEH 2| MAH = [O2 14-12]49 =
D:#fandroidWndk¥projectittiibs 2 O| = A|ZILC}.

% armeabi E”E”s_q
IEE BIE =AM EARIE EXD ZSTH) -
g \ . =N 5 =
Q:2-Q ¥ Pzuuz=n|lH® X B EH
(0 .':' Do android¥tndkthello-jnitprojectilibsWarmeahi v B

= & android || [ libhello-jni.so 13KB 50 mH
® 5 android-sdk
# [ eclipse
= I ndk
= (53 hella-jni
= [Ty project
=) ini
=l I|I:|5
) armeabi
& () tests w
< i | 5 |
— e

(& 14-12] c2t0lEefel FItatD]
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415 14-4] hellojni O =2|#|0|M
( ) O =2[A0[H A Zf0|E 22| AT

O|2 & A 3HO|A Hello-Jni Z2ME S BIESLY| 2/5H'RUN'SICE O =
| O| E{ 7} 7= k| H Al'Hello world, hellojni!'2t= EIAE 7} [ &l 14-1314
2 I

il & 9:02 Am

[Z18 14-13] Hello-Jni 22X E Al Z 1}
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®

LED StE9| O]

ARM GPIO ZEOf oA

3 749| LED

=C|FA20| HE & 8oz O

NV"‘\;.‘, CI n 3 q [@ I

® Y\ H-Androsve10

==

26
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®

LED C|H}O|A Ea}o|H

—1 Al

2=
=

CEO|HE AEZO|E HEY 252N S5

Open, read, write, module_init

=T, JhgFa 0 E

cabol] At Jad.c

L
)

* android devics =v210 Ted

®

* by newhodar

®

Y
#include <linux fmodule. be
#include <linux kernal . be
#include <linux finit.he
#include <1inux finterrupt.he
#include <linux /Anput. be
#include <linux ‘platform davice.he
#include <linux fmiscdevice. b
#include <linux device. b
#include <linux /dalay. b
#include <linux /fs. b
#include <linux /poll.he
#include <linux /types.he
#include <1inux oport. b
#include <asmio.be
#include <asmidelay.he
#include <asmi rq.he
#include <mach map, b
#include <mach/ gpio. b=
#include <asmigpio.he
#include <mach/ gpio-bank. b=
#include <mach/ regs-gpio.he
#define DEVICE MAME "sv2l0 led"
static int sv210 led joctl({struct inode *inode, struct file *file, unsigned int
mid, unsignad lang arg)
1 returmn 0
Jstatic int sv2 10 led apen{struct inode *mwinode, struct file *mfile)
1 retumn 05
Jstatic int sv210 led releass{struct inode *minode, struct file *mfile)
1 returmn 05
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© [45 14-5] JNI 2jo|EE{E| ‘4 d Sl C|RRE
(1) vi led_test.c

LED E2I0|HHE HAEY = U= T2 led_test.cE IJNI 2f0|E2{Z| 2
XA X

OlE|I|0] A S PHE = AtQlS FIShSiC)

JNI Z233 /android—ndk-r3/app/led_test/project/jni/led_test.c

#include =stdio.h=
#include =fontl.h=
#include =jni.h=

o
=
Ot

jint Java com hybus led Led LEDTest (JNIEmv* env, jobject thiz, jint data)
[ return main(data);
}
f#define led dev “/dev/sv210 led"
int main(data)

[ int dev;
int buff;
dev = open(led dev, 0 RDWR);
buff = data;
write(dev,&buff, 2);
close(dev);
return 0;
}
P2t £0l oA 2tEZ20|= OHZS2lAHO0IE 2l IHI|Al 0lS2 com_hybus_

ledJt E'EP.
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© [AlZ 14-5] JNI 2joj|E 22| MM Sl LI E
(2) make clean APP=led test

O YOrE led_test.c MAS AL AN EEE OHif ALY = ot7| 4

SN = 2|52 A 0| android-NDKZF AX| |0 I0{OF $HC}. LED H| O 0
X[ of CH3t JNI app/led test/prOJect/Jnl/Ied test.c _Lﬁg Antdstz| Mol
make clean HEHOE E3510 7|&0| QE LED X0 2}0|E2{2| S At

K ST}
(3) make APP=led test
2|1 CAl make HEC 2 M7 [O8 14-15]M & ZI Lot}

root@ubuntu: /mnt/android_ndk/android-ndk-r3

File Edit View Terminal Help

runt@ubuntu Jmnt/android ndk/android-ndk-r3# ls ~
| docs OGNUmakefile howto out README.TXT

ruot@ubuntu fmnt/android ndk/android-ndk-r3# make clean APP=led test

Android NDK: Building for application 'led _test’

Clean: led-jni

root@ubuntu: /mntsandroid ndk/android-ndk-r3# make APP=led test
Android NDK: Building for application 'led test®

Compile thumb : led-jni <= apps/led test/project/jni/led_test.c
SharedLibrary : libled-jni.so

Install : libled-jni.se == apps/led test/project/libs/armeabi
root@ubuntu: /mnt/android ndk/android-ndk-r3#

(O 14-15] JNI 2t0|EHel 2T
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© [AlZ 14-5] JNI 2joj|E 22| MM Sl LI E
(4) cd app/led_test/project/armeabi; Is
ZAIUE 2to|E 2 2| YL app/led_test/project/libs/armeabi/ZE 0| % &}
Of 2Ol ™ oM Zm St LED X[0f 2fo|E2{2| mUO| M- d& A
(13 14-16]M™ = == UL}

{2
=

- root@ubuntu: /mntfandroid ndk/android-ndk-r3fapps/led_test/project/libsfarme [_| 0| [x

File Edit View Terminal Help

root@ubuntu:/mnt/android ndk/android-ndk-r3# cd apps/led test/project/libs/armeabi -
root@ubuntu:/mnt/android ndk/android-ndk-r3/apps/led test/project/libs/armeabi# 1s

root@ubuntu: /mnt/android ndk/android-ndk-r3/apps/led test/project/libs/armeabi#

[12 14-16] JNI 2t0|E 22| MA
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o [#% 14-5] JNI 2jo|Eg2{Z| 4/ d A CIREE
(5) mount -o rw,remount -t yaffs2 /dev/block/mtdblock3 /system
QO A 25t libled-jni.so 20| E 2| IS AFRSH7| QA= 20|25
2| IS H-AndroSV2100| &74A 2 St OfF StCt. adbE A&}
H-AndroSV2100|| HZASI M=l libled-jni.so Ot Y-S Ct2 2 ESHCT

S Tera Term - COM2Z VT

File Edit Setup Control Window Help

# mount -o rw,remount -t yaffsi -dev-blocksmtdblock3 ~sy:
#

[ 14-17] libled-jni.so 2t0IEeiel It Et2l 22 0l =otI|



h

JNI 2jo|H2{2] MM 8l CjezE
x O M adbE A3t 2[0|A 24445t libled-jni.so

I.
el = /system/lib O|St=2 [1 & 14-18] & O| = otCt.

f§ Heap| {@ &llocation Tracker File Explorer &3

MName Size  Date
+ (= data 1970-01-01
+ = sdcard 1970-01-01
= = systemn 2010-03-15
+ = app 2010-0a-15
+ (= hin 2010-08-15
build, prop 1648 2010-08-15
+ [= eic 201 0-03-15
+ (= fonts 010-03-15
+ = framework 010-03-15
= = lib 2010-03-15
+ = bluez-plugin 201 0-03-15
+ = eql 201 0-03-15
+ = hw 201 0-03-15
invoke_mock_media_player 5512 2010-058-06
libChunka&lloc, so 21760 2010-03-15
lBEGL, 50 6112 2010-08-06

%

s
o003
oo:m
10:38
10:42
10:44
10:37
10:44
10:37
10:38
10:44
10:38
10:40
10:38
12:54
10:29
12:53

1M AN

vlzlﬁ

Permissions -~
drws s ——3
d=———rvsr—x
drwesr—wr—x
drwesr—sr—x
drwesr—sr—x
—Piy—t——t——
drwsr=sr—x
drwsr-sr—x
drwsr=sr—5
drwsr-sr—x
drwsr=sr—x
drwsr=sr—5
drwsr=sr—x
—Fiy—t——t——
—Fiy—t——f——
—Fiy—t——t——

[11& 14-18] libled—jni.so It M&
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© [A5 14-6] LED H|of Qt=E 20| = o Z2|7|0]M H/d
(1) cd /mnt/cdrom/SV210_Android_100822/APP
LEDZ H|0{8}7| 9|3 2A T APP Z 0] Source.tgz I}
(2) tar zxvf Source.tgz
[12 14-19]K & /SV210_Test_appit= Z 0 0|30 =0| &l K| =IC}.

o
all
2
A
il
i)
£9
in|

root@ubuntu: /mnt/cdrom/5V210 Android 100822/APP

File Edit View Terminal Help

root@ubuntu:/# cd /mnt/cdrom/SV21@ Android 10@822/APP -
root@ubuntu:/mnt/cdrom/SV218 Android 188822/APP# 1s

apk File.tgz Source.tgz

root@ubuntu:/mnt/cdrom/SV210 Android 100822/APP# tar zxvf Source.tgz |} |—|

[ 14-19] LED HIH OHS2IAHOl& IHY Source.tgz &= ol Ml
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[25 14-6] LED X|0of Qt=E 20| = Of Z2[7|0|M 4/d

(3) cd SV210_Test_app; Is

Y BH2 01590 ECf B E AowiT

(4) Led EHE O|= EH2AS| Z2HMEQ| FIIoHCT.

O|2&lA 70| File = New — Project — Android Project 2} M 0{| A
‘Contents'2t= 92| 'Create project from existing source’'S MEIGH L,
LocationQj| A =7}t =2NMEO| A2 E X|™HS|=LCF. :L%! 14—20]7(1%_4 SPS|

Ol Elo-l 9AI|I:X| 2"0 -Cz __?:O-” FInISh H-l E% _IT_%EJ-‘ “:E\;::puduleht elected SDK target does not match the Min SDK

nnnnnnn

Project name: |Led
Contents
O Cre new ik
(@ Cre: frarm
Loca C#Docum 45 it Ad ritworkspaceth
O Cre: fram mpl
Samples:
Build Target
Target Mame “endor Platiorm APl
O {Android 1,1 ndroid O e Proj 1.1
[1 Android 1.5 Android O = e Proj 1.5 3
] Google &Pls Google Inc. 1.5 3
1 &ndroid 1.6 Android Open Source Project 1.6 4
[] Google &Pls Google Inc. 1.6 4
[ Android 2,0 Android Open Sou F 2.0 5
[] Google APls Google Inc, 2.0 1}
1 Andraid 20,1 Android Open Sou P 2,01 [
[] Google &Pls Google Inc, 201 E
[ Android 2. 1-updatel  Android Open Sou [ 2. 1-upd... T
[l Google &Pls ~ Google Inc, Zi-upd... 7
[] Android 2.2 Android Open Sou P 2.2 g
[ Google APls Google Inc. 2.2 ]
Standard Android platform 2, 1-update
Froperti
Application name:
Package name:

(& 14-20] LED_Test Z2HE ZDJp |7

@ Mext> | [___Finish | [ Cancel




L{-E O[ C}.

ot =obEl HS 2 % ULt
stol i}

-
m

2| src/com.hybus.led/Led java It

0]
ekolgt 4= QICL CH2 2 Ledjavall M

public class Led evbends Activity

S Cal led when the actiwity &5 first creabed. ™
int LedCata;
T oo
puied i wotd onlrea te(Bund] & 5 peed Dns tanc et abe)

sper.onireate| srvedinstancei tat el

Fimal Toggle@uttos Ged = (ToggleButton) Fimditenlyl diE . od. Red LEDY &
Fimal Toggle@uttos Tl haw = | Toggleluttonjf imdWiaw3st 5 tdl tel | owlED);
fimal ToggleBst ton Blue = (Togglelut bon imdi ey b B id Bl welED);

Bed. ot (hec bedl trae)
Bed. setGnll dckl tstener (new CheckBon. Onl TiokLos temer() |
pa i wotd el chilW e whi
sf(Red. tednaciked() )

o
=
A

= 0| = o S2|#| 0] ‘dd
RS M E=0O| Workspace 2HHO|| Led2t
o|

RE

A 9|
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© [&2& 14-6] LED H|0f k=E=0|E o S&|7|0]d 43

(7) &

OE2|A0]1d2 20|22 2| o 250 2ro[28 2] Lo U= H
= 2=CHEf NDK=Z & dE o & E|71|0|)L"% C O._101 H1|7f VMO A =
= Java ECf 2 £ MEY| IZ0 £ H | 72| oLt OWDF
NDKE [tz2 HESHOF St Z 2 20| JavaEE.'J &f }'— A ECt 7L}

7

E2 ©E0l ULk 2 Zat= [OF 14-21]4F €L

LEDS 7-‘#%/\I 94 2M 2

OFF

[& 14-21] Led.java &/&4 2 1t
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tER0|E SDK ¥0|0|E

o SDK I Ct2RE8t & MA|8Hs IHO| LA @
AZH20~408) A2 (ZE #Weo| Q= 20|E SDK Zai
Z, 2M, Google APIE C}2EE 5! AX|)

M Installing Archives @

Downloading Google APls by Google Inc., Android APl B, revision 1 (27%, ¢
I | fCancel |

Downloadlng Documentation for &ndroid SDK, &PI 7. rewsmn 1
Installing Documentation for &ndroid SDK, AP 7. revision |

Installed Documentation for Android SDK, AP 7, revision 1
Downloading SDK Platfarm Android 2,1, APl 7. revision 1

Installing SDK Platform Android 2,1, API 7, revision |

Installed SDK Platform &ndroid 2,1, &P1 7. revision 1

Downloading Google APls by Gooale Inc., Android &P1 7, revision |
Installing Google &Pls by Google Inc.. &ndroid &P 7, revision |
Installed Google APls by Google Inc.. Android API 7, revision 1
Downloadm DK Platfarm &ndroid 2.0,1, API B, revision |

Installin Platform Android 2.0.1. &P B, revision |

Installe SDK Platfarm &ndroid 2.0,1, &P1 6, revision 1

Downloading Google APls by Google Inc., &ndroid AP B, revision 1

38



OLCE 20|E SDK €h|0|E

© ADB(Android Debug Bridge) X A|%} Xt0| L}E}L}H
[Yes] E&

& ADB Restart X

9, A packa%e that depends on ADB has been updated, It is recommended to
\./ restart ADB, Is it OK to do it now? If not, vou can restart it manually later,

__Yes J[ No |




o= 20| = SDK Yh|0| E

® USB EX| & X|#517| #|et ADBE RIC]|0|EstHH
Installing Archives &2 TH=C}

I Installing Archives @

Done, 13 packages installed,
(NN RN | [ Close |

'Installed SDK Platform Android 1,5, &Pl 3, revision 3

Downloading Google APls by Gooale Inc., Android AP 3, revision 3
Installing Google &Pls by Goo le Inc Android AP 3, revision 3
Installe Googse APls by Google Inc,. Android API 3, revision 3
Downloadm DK Platform Android 1.1, &Pl 2, revision |

Installin Platform &ndraid 1.1, &P1 2, revision |

Installe SDK Platfarm &ndraid 1,1, AP| 2. revision 1

Downloadln Usb Driver package revision 3

Installin Driver package, revision 3

Installe Usb Driver package, revision 3

Updated ADB to support the USB devices declared in the SDK add-
ons,

‘adb kill-server’ succeeded,

ADB: = daemon not running, starting it now »

‘adb start-server’ succeeded, ‘
&DB: + daemon started successfully * v

> |




OLCE 20|E SDK €h|0|E

@ Android SDK and AVD Manager &2| ZI=0 Q=
Installed PackagesE MEiGSIH AL 0|EEl SDK = &£0|
L}EFE (147])

@ Android SDK and AVD Manager (=13
a SDK Location: | D:#tandroidandroid-sdkit
| Avallable Packages | T =1 |
| Installed Packages oo
' [ Documentation for Android SDK, APl 7, revision |
I Android SDK Tools, revision 4
SDK Platform &ndroid 1,1, &Pl 2, revision 1
SDK Platform Android 1,5, &Pl 3, revision 3
o SDK Platformn Android 1,6, &Pl 4, revision 2
# SDK Platform &ndroid 2,0, API 5, revision 1
+ SDK Platform &ndroid 2,0,1, API B, revision 1
- SDK Platform Android 2,1, &Pl 7, revision 1
-q.GoogIe &Pls by Google Inc,, Android &P 3, revision 3
g Google APls by Google Inc,. Android API 4, revision 2
'#.Google APls by Google Inc,. Android AP 5, revision 1
‘g Google APls by Google Inc,. Android API B, revision 1
‘ -q_GoogIe &Pls by Google Inc., Android API 7, revision 1

Descnptlon
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AVD M/

® AVD=Zt
e Android Virtual Devices
e SDK 1582 H 0 =2f|0|H&E Ed5t7| {5t Z|4 1712 AVD E R
e AVDE OIS} 02 HHXM | CtEZ0|E C|IHIO|AE & ot O = 2| A|
O|ld& 442 BT SDK Add-On0f A HAE 7f=
e 0|& &0 ZtO2t7t U= BF HEl AHEr0] U= 8% 1.1 SDK §
CHE, 1.5 SDKE B At ClHO|A & 2] 74K ftd= 7HI
1 U 7t el OiHO|AE X[&H 7hsotA &
o ZF AVDOLLC} StLEC| tEZ0|E O =2 0|HE 38 + U=



=HI0|A] [Android AVD and SDK Manager]
2

I
o
Im
=7
—r
(jm}
[y
=3
(¥}

ource MNavigate Search Project Refactor Window
B B F $-0-Q- EHG-
& Package E 53 [Opens the Android SDK and AVD Manager)




AVD M4

@ Android AVD and SDK Manager #2| =0 U=
[New...] HES SFE

@ Android SDK and AVD Manager Q@@

yirtual Devices [ T o o
!_lst of existing Android Virtual Devices: |
 Available Packages . AVD Name Target Name Platfarm APl Level | New, .,
|
~ & valid Android Virtual Device,
X An &ndroid Virtual Device that failed to load, Click ‘Details’ to see the errar,

45
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® Create new AVD %F9| Name 2= 0| MASH C|HO|A

0|2 MEd

Name: ||
Target: "
SD Card: .
® Size: | M'B v
OFile: | |
Skin:
@ Built-in:
O Resolution: ii L
Hardware:
Property Yalue New,,,

Cancel




AVD

® Target0| At2< SDK

HE S M

Aclv)l

A{EH
ﬂ

3

MUk

SHE API HH =2 Google API

& Create new AYD @

Name:  [myAVD

£ |

Target:
. |&ndroid 2,0 - APl Level b
SD Card: |undroid 2.0.1 - API Level 6 -
&ndroid 2,1 - &Pl Level 7
Google &Pls (Google Inc.) - AP| Level 3
Google APIS (Google Inc,) - &Pl Level 4 v

Skin:
® Built-in:
O Resolution: =]
Hardware:
Propery Yalue MNew, ,,

X Atarget must be selected in order to create an &VD,

47
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© AVD MM 2tg

& Create new AVD @

Name:  |myAVD i
LELCE < ridroid 2.1 - APl Level v/
sD Card:
® Size: | |[MiB |
OFile: | | | Brows
Skin:
@ Built-in: | Default (HVGA) v
O Resolution: | | % | \
Hardware:
Property Yalue New,,,
Sbstracted LCD density 160

& Android Virtual Devices Manager @

i ) Result of creating &YD ‘'myavD":

config:
hw, lcd, density=160

Created AVD ‘myAVD" based on Android 2,1, with the following hardware

| Create &VD | |

Cancel |

48



AH A
AVD A Ad
® Google Map APIE AE75}7| 2jgt AVD Mo

Mame:  |myMaP

LI G ooale APLs (Google Inco - AP Level 7 g
SD Card:

® Size: | | [MiB |

OFile: | | | Brawse
Skin:

@Built-in: | Default (HVGA) |

O Resolution: | % ‘
Hardware:

Property Value Mew, .,

&bstracted LCD density 160

| Create 8¥D | [ Cancel |




Z}AF SD 7IE AA
© SD 7tE2| MA

e SD 9|. | 3 7|% IE_:I| Name:  [myAVDwithSD |
o = N = Target: | Android 2.1 - APl Level 7 v
o 22 J|&(Q MMSESD 7IEE | socan: -
AP St File2 Mt = st (0B 1
E o L OFile: | | [ Browse
[Browse..] HEZ =& 7f4t .
— o .
SD 9|'E -”-l'OEIE An_ EﬁH @ Built-in: | Default (HVGA) |
O Resolution: | 1= |
Hardware:
Property Value MNew,.,,

&bstracted LCD density 160

| Create &/D || Cancel |




AVDS} Z}AF SD 7IE &ol

® O|2&l

A
= —
HES S8l - 21Z9| Virtual Devices {1EH

File Edit Run Source MNavigate Search Project Refactor Window

i B BN E:B-0O

Qv EE G-

ti Package E i3 |O;§ens the Android SDK and AYD Manager|

€ Android SDK and AVD Manager

&vailable Packages

£ H}0j| A [Android AVD and SDK Manager]
a

EER

qu“mﬂ"f‘ﬁwﬁ’i‘
nstalled FPackages

List of existing Android Virtual Devices:

| AYD Name Target Name Platfarm APl Level
|~ mydYD &ndroid 2,1 2.1 7

~ myhaP Google APls {(Google Inc,) 21 7

v my&AYDwithSD Android 2,1 21 7

Delete, .,

Details...

Fenair
epal

Start,.,

Refresh

:

~ & valid Android Virtual Device,

X An Android Virtual Device that failed to load, Click ‘Details” to see the error,
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otE 20| E SDK&l?

C20|E o Z2|A[o|Mo] 7HEH, H|AE, C|H1 St=0
9% BE APIED E7E =8

C20|E SDK Z8{1912 A}235}0] Eclipse IDEO|| X
7ts

C 20|E SDK =0

o BB 8

add-ons docs platforms termnp

®
ro

®
rQ e

®
ro op

ey

tools usb_driver sDK SDK Setup
Readme
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© TR fd s
o QIC 20| E API

* 7=0| Y|OJE[E AtEZO|E OfZE|H 0= W& t7| #{ot0] ArE¢h
Al &t 2ro[E 2|

 QERO|E 28 T2 Y, 5 of B2/ 0l4o| B, /87,
AESHEE| R 24E =7

P O|ZYAMOH WSt B2 0 EPES N OIERE %8
o BH3 2M

+ S 20| S SDKO| 23 T7|X|, F2H20f it M

P IERO|E JHBES AlXfSHE WHT Y2|E M3

= Javal| 4% Java SDK Documentationdt S A}

o M= AL
" QIEZO0|E AP 7|52 A8 R LrEHH O =20 3=
" 0|2 EL ZZ ’ﬂlEoﬂ 7oty A Jts
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® emulator.exe

o Dalvik 7}AHHAlO| 134 O
e OICE20|ER 28 ma 13

S pC2 2ol

W 5554 myAVD

#0 Ll @ 6:20 AM

Android

B6:29..

Friday, March 12
€ Charging (50%)

&

ERO SEA
A JFUTHROM S&SHE 28

HL
oo

102 03 Jo Jss [7.0a Jo Jo |
o/ e Jn [ [v Ju {1 o lp |
P P P R P
3 XN P R N Y P
P S P P
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® adb.exe

e Android Debug Bridge
e OICZO0|E 0| 22{0|H 22 ¢tE=Z0|E CHEV|0f e = U
= St= S0 E/AH Of=E[# 0| M
o 0|=2{0| 52 UE=Z0|E B0 HHZ W2l g9
o OfEC|AHO|ML EX|/HAH HY 7ts
o OIEZO0[E HHEV|OL; O 220l 2| &ENE £t
® mksdcard.exe
o SIELC|ATO| UHE S OtE 20| O E2{|0|E{ 0| A] 7tAtO| SD 7}

cC=2 M-
® dx.bat
e Dalvik VMO|| #15& = =38 2oz =0 F= AL}
ol
=

o HULtHO| 2| *dex9| ZYXIS 7T LtHS g

l



TR UAEROIE &£

® aapt.exe
e Android Asset Packaging Tool
o BT JH5eH OLERO|E Ti7|X| MU (*apk)S A4
® aidl.exe
e Android Interface Description Language
e PAIE 20| |:|HfO|AO1|A1 2702 =2 M|A 7 IPC(Inter Process
Communlcatlon ArESIHY Cizte = A= ZEE AHHSH| £
ot 0]
e COM 22 CORBA2} S AISH OIH L O] A 7|EHO|X|BF O 7IH&
® sqlite3.exe

e SQLite H|O|HH|O|A ItE = HOot= =
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® ddms.bat
e Dalvik Debug Monitor Service

SNSE AHCE A X SEOE £ 7

o
o 2dztEl = 01I531|0IE19| IR A
o

DDMS AtE

MNew Window - 5
New Editor t SR

= T -, =0F
Open Perspective 4 %5 Debug
Show View » &J Java Browsing
Customize Perspective,,,
Save Perspective As, ., —TT

HReset Perspective, .,
Close Perspective
Close All Perspectives

MNavigation »

@ Android SDK and AYD Manager
Preferences

AHIS EFASLE
— O= 0O 1 —

& Open Perspective

Tt

7éﬁ§kﬁepository Exploring
= 1 DDMS

%5 Debug
&) Java (default)

) Java Browsing
YedJava Type Hierarchy
(1) Planning

[/ Resource

&5 Team Synchronizing
X XML

| oK

J {

Cancel
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® ddms.bat
e DDMS 3}H

& DDMS - ButtonEvent/gen/com/corea/ButtonEvent/RB.java - Eclipse

EEX

File Edit Run Source Refactor MNavigate Search Project Window Help
rE@ 8 B P i B-0"Q OSSP G- 5| a DDMS |§! Java
evices 32 % Threads 2 eap «a File Explorer
Devi = O || % Thread H File Expl =0
= = = Thread updates not enabled for selected client
E3 & 232 @ m use toolbar button to enable
Name A
= B} emulator-5554 Online myaYD
system_pr 52 8600
com,andrc 92 8601
com,andrc 94 8602
android.pn 98 8603
com,andrc 112 8604
com,andrc 130 8605
android,pn 141 8606
com,andrc 161 8607 P
mmem A A~ 100 ocno
<
B Emulator Control 52 =0
Telephony Status A
Yoice: | home v | Speed: [Full
Data: |home = Latency: | None
Telephony Actions
Incoming number: |
|
v
a LogCat 32 @@@@ + B~ =0
Log |
Tine pid tag Hessage & :
N2_12 Ne&-24a n_112 Adw_hesn (ot festure lict ramioct 2]
Filter: |
g® Writable Smart Insert )
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