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Abstract

As a result of a growing demand for various mobile devices, the demand for application
programs on the devices is on the rise. The Java language that is platform-independent rapidly
rose as the best programming language for mobile devices. However, the Java has a problem
that does not support platform-dependent features needed by the application. To solve this
problem, the JNI technology was introduced by Sun Microsystems. Programmers using the JNI
to write native methods need to have a lot of knowledge about the JNI and the internal
structure of the JVM. Also, the increased load by using a number of JNI functions may
decrease software productivity and quality. Demands for tools writing native method without
understanding of JNI are progressively increasing. To develop these tools, it is necessary to
translate automatically the differences between Java and C/C++. In this study, I suggested a
way to overcome differences between both languages and developed JNI editor that is an

integrated develope environment on the basis of this.
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import java.util.#;
public class SumTester {
private native int sumArray(intl] arr, size);
public static void main(String[] args) {
Scanner scan = new Scanner(System.in);
SumTester st = new SumTester();
int[] arr = new int(5];
for(int i = 0; 1 < arrlength; i++)
arrli] = scan.nextInt();
scan.close();
System.out.println(st.sumArray(arr));
}
static { SystemloadLibrary("SumTester"); }
}

a2l 1. class SumTester

#include "SumTester.h”

JNIEXPORT jint JNICALL
Java_SumTester_sumArray(JNIEnv *env, jobject obj,
jintArray arr, jint size){
jint * cart;
jint sum = 0;
int i
carr = (*env)->GetIntArrayElements(env, arr, NULL),
if(carr == NULL) return 0;
for(i=0; i < size; i ++)
sum += carrfi];
(*env)->ReleaselntArrayElements(env, arr, carr, 0);
return sum;

—_

a2 2. 4o[E|E HIAE sumArray

2764 A% NI

Fe b
WEs volEln 34 olFe 4

Hef=

% NV AHSHE A3 ofalrt Bastel At
92 Qo] A% A4S FA HgE a7e
ol [VMzhe] SlEjsfo] 2] INES
el A 2R AR AT

Ao

[}
Y 0FE FUNZ s

g

=18z 2
IR =]

2ol

_J‘H M :.:, O_u
i

fu F%'L o,
[kl
HU

< ré’ﬂ
H

=

(o
ol
o
_S:

31 7

o

1|

o
2
o

AstE of7]gith

T S AREE vlolH B H A= 39 of
wre el asky] el ole gk HAdek AE] HAgS Cr

9] template 7]%5& o83t HEE Al AT

“JNI - C++ inegration made easy””7} JtH4l. [Z1% 3]

< o] AFedlA] AAEH NI &t ZH AN AE AHS

ato] dlolg B wAE FE oot

N
ol‘N
N
O

3
o
f

// JniExample java
public class JniExample {
public int intField = 17,
public int[] intArray = new int[2];

private static native void native_call(JniExample x);
}

// jni_example.cpp

JNIEXPORT void JNICALL Java_JniExample_native_Icall( /%
JNIEnv# env, jclass clazz, jobject ohj) {
// Lookup the Java fields in 'obj’
INIField<jint> intField(env, obj, "intField"); /&
INIStringUTFChars str(env, "JniExample”, "stringField"); //&h

// Set new values
intField = 0;
arr{0]=0; arr{1]=0;
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File Run Edit

A [Fields
] |int]] jData @
[] |Siring errorMsg

static jsize sumApublic native void printField()
public native void callJM()
long sumArray(long™ argO){

/I TODO: Insert a code for the Native method!

E D @

A |Methods

a
a

public String getMsg()

int gef\Value(short arg1
g ¢ 9 'Don't edit the following statements.

UNIEXPORT jint JNICALL
Java_NTester_sumArray(JNIEnv *_env, jclass _cls, jin
fieldD _fid_jData, _fid_errorMsg;

= =T
] v 4] Il I D

woe] s [ @ B

33 9. JNIEditore| Al

public class NTester {
int jDatal] = {3, 5,7, 9%
String errorMsg;

public native static int sumArray(int[] data);
public native void printField();
public native void callJM();

public String getMsg() { ... }

int getValue(short index)f ... }

public static void main(String[] args) {
int datall = {3, 5, 7, 9%
NTester nt = new NTester();
System.out.println(sumArray(data));
nt.printField();
nt.callJ]M();
System.out.print("In Java: ");
for(int val: ntjData) System.out.print(val + ")");
System.out.println();

}

static { SystemloadLibrary("NTester"); }

12! 10. Class NTester

3t AR7F M4 sumArray_arg0_lengtholl %8k
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long sumArray(long* arg0){ 45 Aol A E8e A3l “In Javail315,17,19,

long sum = 0; [ 12]9] @elA E<1e 4 Sk

inti=0

for(i = 05 1 < sumArray_arg0_length; i++)

sum +:.arg0[1]; void printField(){

Teturn sum, // TODO: Insert a code for the Native method!

} printf("In C: array ");

- N for(int 1 = 0; 1 < jData_length; i++) {
A8 1. sumArray() 2l 73 printf("%d ”, iDatali]);

iDatali] += 10;

printf("\n");
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|Istatic JNIEnv™ _env; static jobject _obj; static jclass _cls; static jmetho = === = “
static void _envObjCopy(JNIEnv "e, jobject o} _env=e; _obj=0;} = :Q:EUEL T %j‘ﬂ TLHT': ]q— :LFHL} pnntF1eld() o
.staticcunstchar*getMsg(); @ .}_\_E/j_}_\_ LﬂO]E]E_ U]]_)J\_E ]‘ji _La;}\] tﬂ—"‘ *10%—,—7]—
Bl i|static long getValue(short); .
= dasta, E=gk ZeA] kg Aofrt vlo[E B HAs
oid printField(){ -
— /' TODO: Insert a code for the Native method! Ezﬂoc], 6‘]’%"“ jj_%]'ﬂoi 9 ﬂ ]QE ?}—’Foﬂ/ﬂ X]'H]'
— ‘ printf("In C: array "), : ‘z Uﬂ/\‘ig— :5_%6}-04 E,Lx]_oi X]— = oJo-] E~ }__4 Tz
B K] ] 3 A—= i =4 = 2l
java NTester = e [28 14]9F 2} Zz o] A Avs [
24
nC:array3579 @ i % 12 -/] ]/\‘1 "In C:=>Hello"= ¢ & 4 )J\E]' 0]9]- 71—
iIn C == Hello - [ o
5] nJava: 13.15.47.19, B o] At MAEE 2 SE3te] FE ZHA| 5
e = ol volER el A C @48 BESHE Y
3 & S~ 2 =3 22 0Jo. o 0]
a& 12, Y0E|E HIAE printField() W Y 2t FqrE 3EE T des HAF
.
(1% 13]e Do) 7S w5 22l 7+ 920 10 o el A Ard g Wi oz 7} vjoE B w4k Al
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printField()"& $13F Z#l shdo|tt.

/« NTester_printField.cpp */
#include"NTester.h”
// Field declaration,cnt:1
static long* jData; static jsize jData_length;
static JNIEnv* _env;
Ze
-
static long getValue(short);

void printField({
// TODO: Insert a code for the Native method!
=ar
6 e

}

//Don't edit the following statements.
JNIEXPORT void JNICALL
Java_NTester_printField(JNIEnv *_env, jobject _obj)}{
jclass _cls = _env—>GetOhbjectClass(_obj);
jfieldID _fid_jData, _fid_errorMsg;
jintArray _jarr_jData;
jstring _jstr_errorMsg;
_envObjCopy(_env, _obj);
//s£04
fid _1Data = _env—>GetFieldID(_cls, "jData”, "[I");

// <*

printField();
/>
/lef01
_env->ReleaselntArrayElements(_jarr_jData, jData, 0);
}
const char * getMsg({
jstring _retVal;
const char * _nRetVal;
_cls = _env—>GetObjectClass(_obj);
_mid = _env—>GetMethodID(_cls, "getMsg”,
"()Ljava/lang/String;");
_retVal = static_cast<jstring>(_env->CallObjectMethod(_obj,
_mid));
_nRetVal = _env->GetStringUTFChars(_retVal, NULL);
return _nRetVal;
}
long getValue(short argl{

T1
}
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