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Abstract The Java native interface (JNI) mechanism, which is designed to handle the interaction
between native code and Java code, is currently widely utilized to develop mobile applications.
However, JNI is observed hardly from perfection in two points: on one hand, the overhead of
invoking functions of JNI interfaces heavily affects programs’ runtime performance; on the other
hand, the complexity of the JNI's programming specification prevents the integration and reusing of
third party native components in Java code. To solve these problems, a new strategy is advised to
migrate objects between Java components and native components by injecting necessary information of
native objects into high-level objects. Guided by this strategy, a model of compound native objects
(CNO) is proposed to integrate a Java object and a native object into a compound object which share
same metadata maintained by Java class objects. Therefore the CNO model could literally reduce the
overheads for the time saving of data type conversions, and lessen down the programming burden of
the bridging code. A prototype of the CNO model is implemented on the basis of the Dalvik virtual
machine such that Java could reuse third-party components in a dynamical and efficient way.
Experiments show that the CNO model outweighs JNI in better performance of accessing native

methods.
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FooDBar. car
module{
interface IFoo{
foo([in] Int32 i,
[in] Int32 j,
[out] Int32 * 0);}
interface IBar{
bar([out] String * str) ;)
class CFooBar{
interface IFoo;

interface IBar; |

(a) CFooBar component class

(b) Mapping between CAR class and Java proxy classes

Fig. 2 CFooBar component class and its corresponding

Java proxy classes.
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Coupling between Java object and CAR object.
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java  IBar. java 4

FooBar. java
package com. elastos. cno. foobar;
class FooBar{
private String strField=" Elastos" ;
native int foo(int a,int b);
native String bar() ;
}
IFoo. java
package com. elastos. cno. foobar;
class TFoo{
native int foo(int a,int b) ;
}
IBar. java
package com. elastos. cno. foobar;
class IBar{

native String bar() ;

Fig. 4 Definition of Java proxy classes.
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Fig. 6 Sample codes of JNI and CNO in Java side.
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Fig. 7 Sample codes of JNI and CNO in native side.
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