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NDK & (3

» Android Native Development kit

» Android 7 7 —1 3 b R4 T4 E
Va— )LV O—FEEETLHEH0D
J—)L

* C/CH++—RZAVINAIL-EILRL T, RMT47
HoAT ) HFERK

e Android 77— D1EDA—ILELTHIFE
9 HAETIEH
- BEREA~NTTOA (BRB) 9 HHERE
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NDK & (&

» ARMVOTED i 5ty b & H 7R —

» EILRTD7AILEFERL T, RATATY—R%
ANV BAR
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NDKOAE

» FFEY—IL
» Native ARM/NAFUZEHERT 5 /\(5-1) 7
%*ENatlve APID NS
ibc (C library)
- libm (math library)
- JNI interface
- libz (Zlib compression)
- liblog (Android logging)
- OpenGL ES 1.1 (3D graphics library)
- A Minimal set of headers for C++ support
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NDKODOAR

y R AR
- <ndk>/docs/ IZRESNTLNEEE

* INSTALL.TXT — NDKD A2V Rb—IL AL
- OVERVIEW.TXT — NDK®D#EREGE EFER G EDHME

- ANDROID-MK.TXT — RAT4TVY—RZa/IN(ILTB=HD.
Android.mk274 L DFERA A E

« APPLICATION-MK.TXT — Android7Z7 U455 —S32 &R AT47
Y—ZADEES TETS5Application.mkZ 7/ ILDFER A %
- HOWTO.TXT — NDKIZX@LZ2R (B89 51FHR
- SYSTEM-ISSUES.TXT — NDK®DEX&N1 D 58
- STABLE-APIS.TXT — &ZEMRAPID') Ak
- CHANGES.TXT — NDK®D)Z &= [EFE
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NDKOAE

y KEAR
- <ndk>/docs/system/libc/ [Z#&H#K:
Android& Alibc - bionic CIZEHd 5 &%}

- OVERVIEW.TXT — bionic C 5473 DI E L7 1 EE

y T ILT T —i gy
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NDKFIA(CH T SHiFEHEIRA

» NDKDHAHTHRATATDHDT T )R TES

ERCIE7EN
y 2 A T4 a—F%F|

3'%);&'( Z‘—d— L/:E)/ \

TA—T VRN ENBELRSALL
- INIZRBRHBEITSEICEEIA—/I\—AYVEZETHNE

ALY

) EL\*IJJ 15“
- S5
c M Zal—aY
Eﬁﬁj NOY-2%1)

IMBRSNDLD
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NDK®DIic: Al

» OpenCV For Android NDK

- OpenCVZAndroidlZ#HELI=514T35Y)
- A—TY—X(BSDZA 2 R)

» OpenCVeElL Ao TILARFE - NEALI=-A—T>
V—ADAVE1—FEDIVRAITFIAT I, BRI
B EERENT \I—UREGE DHEEER DO,
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NDK®D1 22 A k—Jb(Windows)

HEIRIE
» Android NDK release 1.6
» Android SDK release 1.5,

b E—%ﬁﬁﬁd)Cygwm(Llnuxﬁu%ﬁriﬂi")
» MsyslERYHR—
- GNU Make 3.8. UJBIF
. gcc
- xgccEMakeldCygwinA >V A— JLEEIZIEE

Japan Android Gro
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@1 A—=I5TT

“Host setup complete.” MR ~ZHEEE

f ‘} lu||1'P::{-:ctur.:h'

: compiler check

: |inker check Gk f;..j
: : C++ compiler check ok (g++)
Generate uu+‘|u '—nmfi- nd

TCICI | CIhEi I N
docs/OVERVIEW. TXT if vou don’t know what to do.

Copyright 2009 JAG All right reserved.



Android 7V ERAMFTF4T7 1—R

{ Android 77— }

H) 1]
JNI(Java Native Interface)

-

Android7Z7 ZUMSIEAVYYED—BBIZR Z 5
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17427 1—RDEI RGE

. @ 747'47:1-—I~0)ﬁ6"§
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OR1T4 7 11— RODELE

» $NDK/sources/fEEDI7A+ILA /IZ
TE77MIILZEHE
« RAT4TDY—AA—K(.c) *-- ex. hello-jni.c
« ANYAT7AIL(.h)
- makeZ74JL(Android.mk)

: PELAD) 11:) C¥cyewin¥android-ndk-15 r1¥sources¥samples

el X 2E -~
= ) cyewin A (Dhello=jni
= 1) android-ndk-15_r1  [Cytwo-libs
# ) apps Android.mk
® ) build
# ) docs
@ () out

= [ sources
°o
) hello=jni
) two-libs

() bin

@ ’ \ AT
o\ e\
N\ ‘,'.‘-.._

Japan Android Gmup;;’.‘
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17427 1— D

M firstc - --@ENDCITAT T L

#include “first.h“
int first(int x, int y)

{

return x +v;

}

M second.c ---INIFZATAEML Tz “addBE2L”

#include “first.h”
#include <jni.h>

jint Java_com_example_twolibs TwolLibs_add(JNIEnv* env, jobject this, jint x, jint y )

{

return first(x, y);

Copyright 2009 JAG All right reserved.
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2 Android. mk@D gk
RATA7TATSLEEIRTBI=HDT7(IL

LOCAL PATH = $(call my—dir) ---HLUrT4a4LORMN)DIEE

# firstc : RATAVI54TZJELTEILR

include $(CLEAR_VARS) O IHEAME

LOCAL MODULE = libtwolib—first **-ETa—)L& %0
LOCAL _SRC FILES = first.c <) —RIT7A LR ZEECIR

include $(BUILD_STATIC_LIBRARY) +=-RRAT49I5475JELTEIR

# second.c: firstclZIKFTHAHEEFSATITUDE LR

include $(CLEAR VARS)

LOCAL_MODULE := libtwolib—second

LOCAL_SRC _FILES := second.c

LOCAL _STATIC LIBRARIES := libtwolib—first= * * RAT 197547 5) & D FIF
include $(BUILD_SHARED_LIBRARY)  ---7J7UMNBFIRATEIHESAT S

Copyright 2009 JAG All right reserved. 19



@ Application.mk@D 5k

» Android7 ) —a BB ET 2R A T4
EOA—IV(GATINEETET S

» BRIE 5T
$NDK/apps/<myapp>/Application.mk
- <myapp>IF7 I r—arDEMERITES

APP_PROJECT PATH := $(call my—dir)/project

APP MODULES = twolib—first twolib—second

» APP_PROJECT_PATH:
Android7 7)) —33> ) —AAM IR
» APP_MODULES:
Android.mkTEZEL-E a—IL 4

Copyright 2009 JAG All right reserved. 20



@EI R

77V r—arDiEEAEREL T NDKO T
TALINIDBE LR ZERLT

make APP=<myapp>

<myapp>I&. Application.mkTEZ&L=7)
r—arDiEtEa (TaL I 4A)

$ make ﬁPP:two‘|ibS
bndroid NDK: Building for appli;atior "tw

Compile thumb : ol ib-second <= sources/samp

ibtwol ib-first.a
ibtwol ib-

StaticLibrary :
SharedLibrary
Instal |

tl'.'-ll
Compile thumb : twolib-first <= soL
|
|
|

Copyright 2009 JAG All right reserved. 21



PZI7UNSAA T4 1— RafE
>

public class TwolLibs extends Activity
{
@Qverride
public void onCreate(Bundle savedlnstanceState)
{
super.onCreate(savedlnstanceState);
TextView tv = new TextView(this);
int x = 1000;
int y =42;

System.loadLibrary(“twolib-second”); --- libtwolib-second.soZxO0—F39 %
int z = add(x, y); o INHBRETHRATAITAYYRFFEUHT

tv.setText("Thesumof "+ x +"and"+y +"is" + z);
setContentView(tv);

}

Copyright 2009 JAG All right reserved.



E{THER

The sum of 1000 and 42 is 1042

Copyright 2009 JAG All right reserved.
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NDKDEWSF E&H

A T4TV—R%E, $NDK/sources/ LA FIZEE

Android.mkZzg2iL. $NDK/sources/LL FIZE E

Application.mk#&gik. $NDK/app/<myapp>/IZEE
=

make APP=<myapp> ZETLTE 21— ILEERK

Android7 U MSJINIAYYRELTIEEUH T

Copyright 2009 JAG All right reserved.
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SDK & (3

» Software Development Kit

» Android 7 75— a Y —ILX vk

- Android Debug Bridge(ADB)
- Dalvik Virtual Machine

s IR IZaL—4
- File Explorer

c FFERFT AR &

Copyright 2009 JAG All right reserved.
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SDK & (3
y A—H AR TT—REFOTL—LT—H0D

F2AT4TC/C++

473

NDKIZ k5B

SDKIZ &5 BH
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SDKDU U —XADZEE

y Y —REEIFT ~54 8 - - Rl ELESER
» SDKDJ1J—RENDKD))—R L. hd LELRIEALA
R

2009/10
2009/09  spK 2.0

SDK 1.6 (Eclair)
NDK1.6
o _- SDK 1.1 2009/12
o SDK 2.1(Flan ?)
7 2008/11
' SDK 1.0 2010/?

Gingerbread ?

Copyright 2009 JAG All right reserved. 28



SDK1.6&2.0(CEF=NIFERE

SDK1.6 ‘1;1-;':’:;:_

N i
y INYT)—BEERT
» BEoA T
» #8238 m AR R E T I
» VPN
» ¥hiRf&R EFramework
» NASHERETRE
» Quick Search Box
» CDMAXT it

SDK2.0

—_—)

» BT HOUNEE

H

(E-mail,Contacts)

» ExchangeXtfis

» HTMLS 3¢ i 2 5724

» Bluetooth 2.1
» DASHERETRE

» SMS/MMSHEgERR 1L

» AL H —HRETR]

E

y YILFR2YF A TR

Copyright 2009 JAG All right reserved.
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SDKDWHEIRIR

0OS
» Windows XP / Vista

» Mac OS X 10.4.8L1&
» LiInux

Grl FE IR IE

» Eclipse3.4/3.5(Classichrl&IEXtN) + JDK5/6
» (#7732 ) ADT(Android Development Tool plugin)

F- 3y el I O
» Apache Ant1.6.5(win®i5&1.7) + JDK5/6

Copyright 2009 JAG All right reserved.
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R FEIRIR G

= 12 APIDema
=52 src
E comexample android api
J| ApiDemos java
@ U ApiDemosApplication java
# [ comexampleandroid apis animation

+-[## comexample android apis appwideet

# £} comexample android apis content

+- [} comexample android apis graphics
comexample android apis graphics kube
f- £ comexampleandroid apis graphics spritetext
[ comexample android apis media

# {8 comexampleandroid apis os

H comexample android apis text

1 [ comexample android apis view

gen [l ted Java Files]

=), Android 15

&L assets

& res

&

&

= tests

a AndroidManifestxm|
[P) defaultproperties

9 HelloGps

PocketNavigation

RakutenAndroid

122 RakutenAPI

] 52 RakutenGenreAPI

122 RakutenStock API

‘5 SimpleWiktionary

5 Sudoku

/,% Translate

2 twolibs

#-5=> AMLUnMarshall

& &

# &

B8

&

public class #piDemos extends ListActivity {

rride
super. onCreate(savedInstanceState)

Intent intent = zetIntent();
String path = intent.zetStringExtr:

if (path == null) {
path = "*;

setListAdapter(new Sinpleddapter(tl
android.R. layout. simp/e /i)
new int[] { android.R.id. ¢
zetListView().setTextFilterEnabled

protected List getData(String prefix)
List<Map> myData = new Arraylist<

Intent mainIntent = new Intent(Int
mainIntent.addCatesory(Intent. CGATH

PackageManazer pm = zetPackazeMana:
List<Resolvelnfo> list = pm.queryl

if (null == |ist)
return nyData;

String[] prefixPath;

if (prefix.equals("”)) {
pref ixPath = null;
else
prefixPath = prefix.split("/")

int len = list.size();

(P98 | @ Javades | [ B |0 F0454— | B 24

DB W —Ea1- 2 7 e

Filter: ‘ v

Golumn:| ol
[ DBViewerPlugin

Je BRIEAD

Android

[2009-08-18 - APIDemg] ------=----------|
[2009-08-18 - &PIDemo] Android Launch!
[2009-08-18 - #PIDemo] adb is running no
[2009-08-18 - &PIDemo] Performing com.e
[2009-08-18 - APIDemo] Automatic Target
[2009-08-18 - &PIDemo] Launching a new ¢
[2009-08-19 - APIDemo] Mew emulator foury
[2009-08-19 - &PIDemo] Waiting for HOME

[CRGL U TR SR B Android Emulator (GoogleAPL5554)

T

ANDROID

ITSalL—4A

Copyright 2009 JAG All right reserved.
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SDK 2.0 D1 A =)L

» SDK2.0MSDKD A AM—ILEENEH ST

» SDK Tools r3
SDK Setup.exe(Win)hoA > X k—)LT 3

= Android SDK and AVD Manager

|_V|rtual Devias SDK Location: C:¥android-sdk-windows

% SDK Platform Android 1.5, API 3, revision 3

i SDK Platform Android 1.6, API 4, revision 1

%' SDK Platform Android 2.0, API 5, revision 1

i Google APIs by Google Inc., Android API 3, revision 3
i, Google APIs by Google Inc., Android API 4, revision 1
' Google APIs by Google Inc., Android API 5, revision 1
[# Usb Driver package, revision 1

Installed Packages

Available Packages Installed Packages =
Settings & SDK Platform Android 1.1, API 2, revision 1

About

m

1

Description

Update All... Delete...

Copyright 2009 JAG All right reserved.
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SDK 2.0 D1 A =)L

» AAM—ILBIZETSDKDO 77/ ILIERHAZ L
» platformsAIZSDKD/N—230 D77/ ILHANEBRHAINS

y LLFIEN—230 7Yy T DEICFHSDKEAD AL IR %5
BAERL. EclipseDSDKD R EFPYETHELNHHT-

28 ] 28 SHEE
| add-ons 274N TINS5 — add-ons 2009/11/03 21:57
L platforms Tl TAILE— docs 2009/11/03 21:58
, tools 7 TANSF— . platforms 2009/11/03 21:57
| SDKReadme FFAI FF1 AT . temp 2009/11/03 21:58
M SDK Setup FTULS—Z = | tools 2009/11/03 21:53
. usb_driver 2009/11/03 21:54
|| SDK Readme 2009/11/03 21:52
% SDK Setup 2009/11/03 21:52

SDKfZEE# SDKA >R b—JLi&
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= Jall )

» NDKF= [T TAndroid BRI TEA0

» NDKDEWEZAZRLIGNNTE

» AndroidBaFEIZHULNT., SDKIEZEDY—IL

» NDKIZXx LT, SDKDELDEEIXE LY

» SDKIZ FHHége

AE:

JZI1T TR, BRF R RED 51

WOATFUORRIEHFERFIC, NSV RBRLITHN
TWh%
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