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class HelloNative

{
native public static void hello();
static
{
System.loadLibrary(“HelloNative”);
}
}

class HelloNativeTest

{
public static void main(String[] args)
{
HelloNative.hello();
}
}
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/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>

/* Header for class HelloNative */

#ifndef _Included_HelloNative
#define _Included_HelloNative
#ifdef __ cplusplus
extern "C" {
#endif
/*
* Class: HelloNative
* Method: hello
* Signature: ()V
*/
JNIEXPORT void JNICALL Java_HelloNative_hello

(INIEnv *, jclass);

#ifdef __ cplusplus
}
#endif

#endif
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#include <iostream>

using namespace std;
#include "HelloNative.h"
JNIEXPORT void JNICALL Java_HelloNative_hello(JNIEnv *env, jclass cls)

{

cout << "Hello world"<< endl;
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cl -GX /GR -1%JAVA_HOME%Winclude -1%JAVA_HOME%Winclude¥Wwin32 HelloNative.cpp -LD -FeHelloNative.dll
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g++ -c —fPIC —I$JAVA_HOME/include —I$JAVA_HOME/include/linux HelloNative.cpp

g++ -shared —o libHelloNative.so HelloNative.o
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CC —G —I$JAVA_HOME/include —I$JAVA_HOME/include/solaris HelloNative.cpp —o libHelloNative.so
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TWPROJECTWJINI >c1 —G¥ ~GR —ID:WDEUWJIDEM .5.6_B6%include -ID:WDEUWJDKYH .5 . A_B6 &g
ludethrind? HelloMative.cpp —LD —FeHelloMative.dll

icrosoft (R>» 32-hit C/C++ Optimizing Compiler Uersion 12.080_.8168 for 8@x86
opyright (C> Microsoft Corp 1784-1998. All rights reserved.

elloNative.cpp
icrosoft C(R> Incremental Linker Uersion 6.08.8168
opyright ¢C> Microsoft Corp 1992-1998. All rights reserved.

dll
implib:HelloNative.libh
out:HelloMative.dll
elloMative.ohj
Creating library HelloMative.lib and ohject HelloMative.exp

e C:AWINDOW Sksystemn 32emd. exe
D =WPROJECTWINI >java HelloMWativeTest
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#* jni_md.h contains the machine—dependent typedefs for jhyte. jint
and jlong =/

E

#* JNI Types

unzigned char jboolean;
unsigned short Jchar;
short Jzhort;
float Jfloat;
douhble jdouhle;

Jint Jzize;
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class Date

{
public Date(int m, int d, int y)

{month=m; day=d; year=y;}

Static

{

System.loadLibrary(“Date”);

native public void printDate();

public int getMonth()




{ return month;}
public int getDay()
{ return day;}
public int getYear()

{ return year;}

public String toString()

{ return month + “/” + day + “/” + year; }

private int month;
private int day;

private int year;

9l Date Z# 2=l g HAE E94E o534 254

class TestDate

{
public static void main(String[] args)
{
Date d = new Date(3, 1, 2006);
d.printDate();
}
}

A H=o gt H2
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/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>
/* Header for class Date */
#ifndef _Included_Date
#define _Included_Date
#ifdef __ cplusplus
extern "C" {
#endif
/*

* Class: Date

* Method: printDate

* Signature: ()V

*/




JNIEXPORT void JNICALL Java_Date_printDate (JNIEnv *, jobject);
#ifdef __cplusplus

}

#endif

#endif
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javap —s —private Date
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#>javap -s -private Date

Compiled from "Date.java"

class Date extends java.lang.Object{

private int month; Signature: |

private int day; Signature: |

private int year; Signature: |

public Date(int, int, int); Signature: (I111)V
public native void printDate(); Signature: ()V
public int getMonth(); Signature: ()1

public int getDay(); Signature: ()1

public int getYear(); Signature: ()1

public java.lang.String toString(); Signature: ()Ljava/lang/String;

static {}; Signature: )V
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//printDate()2] 3 WA +&
#include "Date.h"
#include <iostream>
using namespace std;
JNIEXPORT void JNICALL Java_Date_printDate(JNIEnv *env, jobject ths)
{
jclass cls = env->GetObjectClass(ths);
jfieldID monthID = env->GetFieldID(cls, "month", "I");
jfieldID daylD = env->GetFieldlD(cls, "day", "I");
jfieldID yearID = env->GetFieldID(cls, "year", "I");
jint m = env->GetlntField(ths, monthID);
jint d = env->GetlIntField(ths, dayID);
jint y = env->GetlIntField(ths, yearID);
cout << m<<"/"<<d<<"/"<<y<<end,
}
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XXX CallXXXMethod(jobject ths, jmethodID m, ...);
XXX CallStaticXXXMethod(jclass cls, jmethodID m, ...);
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//printDate()2] F WA +&
#include "Date.h"
#include <iostream>
using namespace std;
JNIEXPORT void JNICALL Java_Date_printDate(JNIEnv *env, jobject ths)
{
jclass cls = env->GetObjectClass(ths);
jmethodID getMonthID, getDayID, getYearlD;
getMonthID = env->GetMethodID(cls, "getMonth", "()I");
getDaylD = env->GetMethodID(cls, "getDay", "()1");
getYearlID = env->GetMethodID(cls, "getYear", "()I");
jint m = env->CalllntMethod(ths, getMonthID);
jint d = env->CalllntMethod(ths, getDayID);
jint y = env->CallintMethod(ths, getYearID);
cout << m<<"/"<<d<<"/"<<y<<end,
}

CallXXXMethod ¢ %2 %2 wlA(dynamic dispatch)E& AT ¢ A5UT L HiAss
XXX CallNonvirtualXXXMethod(jobject ths, jmethodID m, ...);
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jclass dateClass = env->FindClass(*Date”);

.
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jmethodID ctor = env->GetMethodld(dateClass, “<init>”, “(II)V");
jobject d1 = env->NewObject(dateClass, ctor, 1, 1, 2006);
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//printDate()e] Al WA &
#include "Date.h"
#include <iostream>

using namespace std;

JNIEXPORT void JNICALL Java_Date_printDate(JNIEnv *env, jobject ths)

{

jclass cls = env->GetObjectClass(ths);

jmethodID toStringlD = env->GetMethodID(cls, "toString", "()Ljava/lang/String;");

jstring str = (jstring) env->CallObjectMethod(ths, toStringID);

const char *c_ret = env->GetStringUTFChars(str, NULL);
cout << "(calling toString) " << c_ret << endl;

env->ReleaseStringUTFChars(str, c_ret);




CAWINDOWS\system3I2cmd. exe -0 x

SWPROJECTWJINI >c1 —GX ~GR —-ID:WDEUWJDEWL .5.68_B6Winclude —ID:WDEUWJDHEWL .5._8_06WiEs
ludetwin3d2 Dated.cpp —-LD —FeDate.dll

icrozoft <R>» 32-hit CA/C++ Optimizing Compiler Uersion 12.00.8168 for BAxHG6
opyright (C>» Microsoft Corp 1984-1998. All rights reserved.

Dated.cpp
icrozsoft (R> Incremental Linker Uersion 6.0A.8168
opyright <C>» Microsoft Corp 1992-1778. All rights reserved.

dll
implib:Date.lib
out:Date.dll
Dated.obj
Creating library Date.lib and object Date.exp

WPROJECTYWINI > java TestDate
Ccalling toString? 3172006 -
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JINIEXPORT jstring JNICALL Java_StringAdd_add(INIEnv *env, jclass cls, jstring a, jstring b)
{
const char *al = env->GetStringUTFChars(a, NULL);
const char *b1 = env->GetStringUTFChars(b, NULL);
char *c = new char[strlen(al) + strlen(bl) + 1];
strepy(c, al);
strcpy(c, bl);
jstring result = env->NewStringUTF(c);
env->ReleaseStringUTFChars(a, al);
env->ReleaseStringUTFChars(b, bl);
delete [] c;
return result;
}
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class NativeSumbDemo
{
native public static double sum(double[] arr);
static
{
System.loadLibrary("Sum");
}
public static void main(String[] args)
{
double [] arr = { 3.0, 6.5, 7.5, 9.5};
System.out.printin(sum(arr));
}
}

o232 javah ° 98 AAE slugddyct (NativeSumDemo.h)

/* DO NOT EDIT THIS FILE - it is machine generated */
#include <jni.h>

/* Header for class NativeSumDemo */

#ifndef _Included_NativeSumDemo

#define _Included_NativeSumDemo

#ifdef __ cplusplus

extern "C" {

#endif

/*
* Class: NativeSumDemo
* Method: sum

* Signature: ([D)D
*/
JNIEXPORT jdouble JNICALL Java_NativeSumDemo_sum (INIEnv *, jclass, jdoubleArray);
#ifdef __ cplusplus
}
#endif

#endif

sum "AEZ7} doubled & wWkslzko 2 7} & static WlAEo]lBE | Yo]EH koA Java_NativeSumDemo_sum &+
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52 UvolE]H. W AXE Java NativeSumDemo_sume] & 4t}

#include "NativeSumDemao.h"
JNIEXPORT jdouble JNICALL Java_NativeSumDemo_sum(JINIEnv *env, jclass cls, jdoubleArray arr)
{
jdouble sum = 0;
jsize len = env->GetArrayLength(arr);
//Get the elements; don't care to know if copied or not
jdouble *a = env->GetDoubleArrayElements(arr, NULL);
for(jsize i = 0; i < len; i++)
sum += a[il;
// Release elements; no need to flush back
env->ReleaseDoubleArrayElements(arr, a, JNI_ABORT);
return sum;
}
sum < jdouble & Ao Qa1 002 %273 HAF5Uch vlde Zdolx GetArraylLength WAEE E&) d&
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71 WEgyh Al env XJHE F3 oS &5 A2 4 JdSFYHh
GetObjectArrayElement(array, idx);

SetObjectArrayElement(array, idx, val);

Al wEe] AL e WAEE AU 9k jarray EFE YU T
NewObjectArray(jclass cls, int len, jobject default);
NewXXXArray(int len, XXX default);

W <A
YolgE HitE 492 daAFQ7} oS A9, environment #HlAE9 Throw Y ThrowNewE Z &3t}

ThrowNew”} &% o] B f5Uth dejge =9 ol&3 wizhiass Al @A gy

#include <iostream>

using namespace std;

#include "NativeSumDemao.h"
JNIEXPORT jdouble JNICALL Java_NativeSumbDemo_sum(JINIEnv *env, jclass cls, jdoubleArray arr)
{

jdouble sum = 0;

jsize len = env->GetArrayLength(arr);

if(len == 0)

{
env->ThrowNew(env->FindClass("java/lang/Exception"), "Empty array");
cout << "Throwing an exception, but should exit" << endl;

return 0.0;

// Get the elements; don't care to know if copied or not
jdouble *a = env->GetDoubleArrayElements(arr, NULL);
for(jsize i = 0; i < len; i++)

sum += a[il;

// Release elements; no need to flush back
env->ReleaseDoubleArrayElements(arr, a, JNI_ABORT);

return sum;

H JAVA =JH

Tk dlo]ElH. W AE7} synchronized 2 AW, dubAQl HUE AA (A28~ wA=] gidl] this, B4



2= 3l getClassOlE HWAE7F R Aol 858 4 dFUrh 9k wlAE7) synchronized ¥X AU,
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env—>MonitorEnter(obj);
/* synchronized block */

env—>MonitorExit(obj);

ol#f e} T3t
synchronized(obj)

{
/* synchronized block */

}

wait Y notifyAll & 22 #WAEF jmethodlD 55 F53te vkl INI WAYUESS &3 25 + dFYTh

B Invocation API
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//Invoke the main method of Hello
#include <iostream>
#include <jni.h>

using namespace std;

const char *CLASS_NAME = "Hello";

int main(int argc, char *argv[])

{
JavaVMInitArgs vm_args;
JavaVMOption options[1];
JavaVM *vm;

JNIEnvV *env;

options[0].optionString = "-Djava.class.path=.";

vm_args.options = options;

vm_args.nOptions = 1;




vm_args.version = JNI_VERSION_1_2;

int res = JNI_CreateJavaVM(&vm, (void**)&env, &vm_args);
if(res < 0)
{
cerr << "Failed to create VM (" << res << ")" << endl;

return -1;

jclass cls = env->FindClass(CLASS_NAME);

// Now try to call main

jmethodID mainMethodID = env->GetStaticMethodID(cls, "main", "([Ljava/lang/String;)V");
jclass classString = env->FindClass("java.lang.String");

jobjectArray argsToMain = env->NewObjectArray(0, classString, NULL);

env->CallStaticVoidMethod(cls, mainMethodID, argsToMain);

vm->DestroyJavaVM();

return 0;
}
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