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Java JNI(Java Native Interface)
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AMA] - Android NDK

% Android NDK O2=2L

v http://developer.android.com/tools/sdk/ndk/index.html

v Download  android-ndk-r8c-windows.zip
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AMA| : Cygwing| MA|

< Cygwin©|&t?

v Windows9M Unix like tool ¥ & 2HL A}
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0:0 EI'%EE [= Cygwin Setup - Select Packages
Select Packages

\/ http://WWW-CVQW|n.C0m Select packages to install

Search | Glear CKeep & Cm CBo  [Vew)
Category | Mew | B..| S..| Size | Package ﬂ
B All & Default
Accessibility £ Default
Adrnin & Default
archive & Default

A NA| Audio 4 Defaul
= Bage & Default

. . Database & Default
. gcc, make, vim Debug & Detalt
B Devel & Install
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O
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AMA| : Cygwin?| MA|
BASH

< Cygwin®IM path?| £73
v ndk-build FFL 25817 98t pathE .bash_profile Y| PATH| £}

> =)

sseygdrive sdsUTIL et Android_ HDE_r4b-sandroid-—ndk—r4h

/cygdrive => windows2| WA FE CIAESY
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Android NDKE?

% A toolset that lets you embed in you app native source code

L)

*

C, C++(recently supported December 2010) and assembly(?)

L)

*

It is supported on android cupcake(1.5)+

L)

“ Itis aimed to
v Bring native libraries in android (code reusability)

v' Make some parts of the application really fast using code generated for arm-
like cpus

L)

% Most of the time android SDK is prerequisite for NDK

“ Under heavy development
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Android NDKE Q1N S HCIT}2
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NDK T 22| 9

< Android OpenGL Ez 1|2 3T}A] &

v Java OpenGL
- JavaE T2 Y310 Java HQIG E OpenGL B4 A1

v JNI OpenGL
— Java%l HHEAED OIEN AN GL g4
— Java 2YA°IN 2 &

C, C++ 84 E solfd = OIES

rr

v NativeActivity OpenGL
— Javag M3 M-ESIA| 311 C/C++ Tt O[ 33N T
— Android-9(2.3)2F L2 NAH O 2 ndk/samples/native-activity %M ©|§
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Java®lM C 2& ot |

“ Library loading in Java
v' static { System.loadLibrary(“libraryName”); }

*» Declaration in Java
v" public native void MethodName();

“ Implementation in C
void Java_PackageName_ClassName_MethodName
( INIEnv* env, jobject obj)
{
/*
7
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Java®llM C 2= ot 1|(TI=0[F T A= 87)

+» Declaration in Java

v" public native void MethodParam(int a, String b, float[] c);

“ Implementation in C

void Java_PackageName_ClassName_MethodName
( INIEnv* env, jobject obj, jint a, jstring b, jfloatArray c)

{

[* implement Native Method Here */
jfloat* cArray = (*env)->GetFloatArrayElements(env, c, 0);
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< Java Button &% C Native Calld}7|
Ml @ 5:36 am
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Hello JNI!

Y ERERE: lle 88 http://viiiin.tistory.com/12

ER Ml @ 5:37am
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< main.xml

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlIns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="fill_parent"
android:layout_height="fill_parent"

>

<Button
android:id="@-+id/callbtn"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Call JNI"

/>
<TextView

android:id="@+id/rettxt"

android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:textSize="15pt"

/>

</LinearLayout>
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“ NdkTestActivity.java

package ssu.os.android;

public class NdkTestActivity extends Activity {
/** Called when the activity is first created. */
private Button bv;
private TextView tv;

@Override

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

bv = (Button)findViewByld(R.id.callbtn);
tv = (TextView)findViewByld(R.id.rettxt);

bv.setOnClickListener(new OnClickListener() {
public void onClick(View v) {
NativeCall nativeCall = new NativeCall();
int ret = nativeCall.add (10, 20);
String retStr = nativeCall.stringFromJNI();
Log.i("TAG", retStr + ret);
tv.setText(retStr);
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“ NativeCall.java

package ssu.os.android;

public class NativeCall {
static {
System.loadLibrary("my_lib");
}
public native String stringFromJNI();
public native int add(int a, int b);

!

javah ssu.os.android.NativeCall

|

C Header T} 44
ssu_os_android_NavtiveCall.h

ssu_os_android_NavtiveCall.h

A workspace®t® /jni CAEEZ &

=) 2Mem
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< mylib.c T 3%
v [jni MEZ | 1

#include "ssu_os_android_NativeCall.h"

JNIEXPORT jstring JNICALL Java_ssu_os_android_NativeCall_stringFromJNI(IJNIEnv *env, jobject obj)

{
return (*env)->NewStringUTF(env, "Hello JNI!");
}
JNIEXPORT jint INICALL Java_ssu_os_android_NativeCall_add(IJNIEnv *env, jobject obj, jint a, jint b)
{
return a + b;
}

E;
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% android.mk O

LOCAL_PATH := $(call my-dir)
include $(CLEAR_VARS)

LOCAL_MODULE :=mylib
LOCAL_SRC_FILES :=mylib.c

include $(BUILD_SHARED_LIBRARY)

!

OD2ME 2E & /ini OMEJOIN  “ndk-build* FF2 Y

P = = |

E: ~/workspace/HelloAndraid/ni = | B |t

my_lib.c ssu_os_android_HNativeCall.h . I IOII
/libs LHIER
5 ndk-huild libmylib.so
Compile thumb = ny_lib ¢{= fhomersviiiinsworkspace-HelloAndroid-/jni/my_lib.c
SharedLibrary = libmy_lih.zo |
Install : libmy_lib.so => rhomesviiiinsworkspace-HelloAndroid-libhs armeahi ]I OIO AHA_I (=]
[2o| ¥SE
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NativeActivity

“ NativeActivity library

E:\dev\00.bin\android-ndk-r8c\platforms\android-14\arch-arm\usr\lib

15
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1dk-ric - platforms - android-14 » arch-arm - usr - lib - l‘all lib 248
By IEHE ~ 27 MEO = -
ERS S EE | 2= 37 |
| crbegin_dynamic,o anz-m-19 2=, OO 2KB
| crbegin_so,o anz--19 2=, OO KB
| crbegin_static.o anz--19 2=, 0o KB
| crend_android, o a-0-19 2=, O M 1KB
| crend_so,0 az-0-19 2=, O MK 1B
|| libandroid, so 2n2-10-19 2%, S0 IF 19KB
|| libc.a 2me-0e-21 2= .., A MY 3,022KB
|| libe,so 2M2-10-19 2=, S0 Ir BEKB
|| libdl, 50 20M2-10-19 2%, S0 DM EKE
|| lIbEGL,s0 2ne-10-19 2=, S0 IH KB
|| libELESWI_CM, 50 2me-10-19 2=, SO IH 25KB
|| libGLESVZ, 50 2me-10-19 2= ., S0 IH 19KB
| libjnigraphics, so anz--19 2=, S0 oF BB
|| liblog,so nz-10-19 2= .., S0 IH EKB
|| librn,a 2me-0e-21 2% .., ALY 973KEB
|| librm, 50 2M2-10-19 2=, S0 IH 18KB
| libOpenhMaxaL, so 2M2-10-19 2=, S0 Ir KB
|| libOpenSLES, sa 20M2-10-19 2%, S0 DM KB
|| libstdc++a ene-ie-21 2%, AL 28KB
|| libstdc++ 50 2me-10-19 2=, SO IH EKB
|| libthread_db, so 2me-10-19 2= ., S0 IH EKB
|| libz,s0 2ne-10-192= ., SO IH 11KB



NativeActivityS ©| &

< NDK¥

<ndk_root>/platforms/android-9/arch-arm/usr/include/android/native_activity.h
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NativeActivity.h

78

andraid-14 + arch-arm = usr = include - android

- lmll android 24
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o= - SEE LT | g%

[ api-level,h 2M2-10-19 2% ..,  Motepad++ Docu,,, KB
[ asset_manager.h 2012-08-21 2= ,,, Motepad++ Docu,,, 4B
[ asset_manager_inih 2mz-08-21 = .., Motepad++ Docu,,, KB
[ bitrnap. h 2M2-08-21 2= .., Motepad++ Docu,,, KB
[ configuration, h 2M2-08-21 2= .., Motepad++ Docu,., 10KE
[ inputh 2012-08-21 2= ... Motepad++ Docu,,, ZoKE
[ keycodes.h 2M2-08-21 2= ,,, Motepad++ Docu,,, BKE
2 1og.h 2M2-08-21 2= .., Motepad++ Docu,,, 4kB
[ looper.h 2012-08-21 2= ,,, Motepad++ Docu,,, SKE
[ native_activity h 2012-08-21 2= ,,, Motepad++ Docu,,, 11KEB
[ mative_window, h 2mz-08-21 = .., Motepad++ Docu,,, 4KB
[ mative_window_jni b 2012-08-21 2= ,,, Motepad++ Docu,,, KB
[ abb.h 2012-08-21 2% ... Motepad++ Docu,,, ZkB
[ recth 2012-08-21 2= ,,, Motepad++ Docu,,, 1B
[ sensorh 2mz-08-21 = .., Motepad++ Docu,,, KB
[ storage_rnanager.h 2M2-08-21 2= .., Motepad++ Docu,,, 4kB
[ windowe,h 2012-08-21 2= ... Motepad++ Docu,., KB
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NativeActivityS ©| &8t 18

< NDK2| NativeActivity.h

typedef struct ANativeActivity {

struct ANativeActivityCallbacks* callbacks; NativeActivity

JavaVM* vim; Static
JNIENnv* env;

Library

AAssetManager* assetManagetr;

} ANativeActivity;

AN or .
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NativeActivityS ©| &8t 18

< NDK2| NativeActivity.h

typedef struct ANativeActivityCallbacks {

void (*onStart)(ANativeActivity* activity);

void (*onResume)(ANativeActivity* activity);

void* (*onSavelnstanceState)(ANativeActivity* activity, size t* outSize);
void (*onPause)(ANativeActivity* activity);

void (*onStop)(ANativeActivity* activity);

void (*onLowMemory)(ANativeActivity* activity);
} ANativeActivityCallbacks;

E;
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NativeActivity

<+ NDK2| android_native app_glue.h

struct android_app {

void* userData;
void (*onAppCmd)(struct android_app* app, int32_t cmd);

ANativeActivity* activity;
AConfiguration* config;

E;
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NativeActivityS ©| &8t 18

<+ NDK2| android_native app_glue.c

void ANativeActivity _onCreate(ANativeActivity* activity,

void* savedState, size t savedStateSize) {
LOGV("Creating: %p\n", activity);
activity->callbacks->onDestroy = onDestroy;
activity->callbacks->onStart = onStart;
activity->callbacks->onResume = onResume;
activity->callbacks->onSavelnstanceState = onSavelnstanceState;
activity->callbacks->onPause = onPause,;
activity->callbacks->onStop = onStop;
activity->callbacks->onConfigurationChanged = onConfigurationChanged;
activity->callbacks->onLowMemory = onLowMemory;
activity->callbacks->onWindowFocusChanged = onWindowFocusChanged;
activity->callbacks->onNativeWindowCreated = onNativeWindowCreated,;
activity->callbacks->onNativeWindowDestroyed = onNativeWindowDestroyed;
activity->callbacks->onlnputQueueCreated = onlnputQueueCreated,;
activity->callbacks->onlnputQueueDestroyed = onlnputQueueDestroyed,;

activity->instance = android_app_create(activity, savedState, savedStateSize);

AN or .
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Tracing

» SEEE ANS T Y

ANativeActivity _onCreate

{..

android_app_create(...)
}

android_app_create( ...)

{..
pthread_create(&android_app->thread, &attr,

android_app_entry, android_app)

void android_main
(struct android_app* state)

{

.8 Mg Z= 1543

}
android_app_entry(...)
{..

/ android_main(android_app);
}
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