
I Dream of JNI
When it absolutely, positively has to be written in 
COBOL...    shudder



Administrivia
• P3 milestone grades back today

• R2 back today

• R3

• For fun -- no hand-in required

• “The Story of Mel, a Real Programmer”

• http://www.catb.org/~esr/jargon/html/
story-of-mel.html



Quote of the day

Debugging is twice as hard as writing the code in the 
first place. Therefore, if you write the code as 
cleverly as possible, you are, by definition, not smart 
enough to debug it.

--  B. Kernighan
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I would add that maintaining code over long period 
of time is twice harder than debugging it.

--  J. Tourrilhes



Flashback: Enums
• Open questions on Java 1.5 enums:

• Are they extensible if you don’t add functionality?

• Can you import enum symbols?

• What does it mean for enum to be static?

• Can an “inner enum” access its outer class’s stuff?
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Importable enums
public enum FruitEnum {
RASPBERRY, CHERRY, APPLE, GRAPE;

}

// in another class file
import static long.pkg.specifier.FruitEnum.*;

public class EnumDemo {
public static void main(String[] args) {
out.println(FruitEnum.CHERRY);
out.println(GRAPE);

}
}
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Flashback: Enums
• Open questions on Java 1.5 enums:

• Are they extensible if you don’t add functionality?

• No.  Enums appear to be non-extensible 
period.

• Can you import enum symbols?

• Yes!  (yay)

• What does it mean for enum to be static?

• Nothing (AFAICT).  All enums appear to be 
implicitly static.

• Can an “inner enum” access its outer class’s stuff?

• No, b/c they’re all effectively static anyway



I dream of JNI...

... but it’s a nightmare.



Gospel according to K&R
In The Beginning, Kernighan said unto 
Ritchie, “Let us create C in the image of 
B, after our own whims.  And let it have 
dominion over the I and the O and all 
the data that runneth upon the bus.”  
And it was almost, but not quite so.  And 
Kernighan saw that he had his work cut 
out for him...



The joy of JNI
• Caveat: This is version 1.4 JNI

• May be diff for 1.5 (haven’t tested yet)

• “Java Native code Interface”

• When you really, truly, absolutely need to talk to C

• Interface to existing libraries

• OS system calls not available in Java

• ioctl, fcntl, symlink, etc.

• Performance tuning/critical sections (Danger!!!)

• JNI allows Java to call C functions and vice-versa

• Specific to a single JVM



Dangers of JNI
• Data in C memory space not garbage collectable

• C does no garbage collection natively ⇒ doesn’t 
know to notify JVM’s GC about data structs

• Can get a Java data struct and “pin it down” 
indefinitely

• Data in C space not relocatable

• Can’t resize ArrayList, etc. while C has it

• C code not portable

• C code really, really not OO

• Can easily corrupt Java data structs from C

• Much harder to be threaded

• Have to work hard to “play nice”



Building a JNI application
1. Write Java code first

2. Create “stub” methods for C function names

• Mark w/ Java native keyword

3. Use static code block to load C shared library

4. Compile Java

5. Extract C header info from .class file w/ javah 
prog

6. Write C function to header spec

7. Compile C function to shared library (DLL)

8. Run Java program

9. Relax w/ margarita

10.
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1. Write Java code first

2. Create “stub” methods for C function names

• Mark w/ Java native keyword

3. Use static code block to load C shared library

4. Compile Java

5. Extract C header info from .class file w/ javah 
prog

6. Write C function to header spec

7. Compile C function to shared library (DLL)

8. Run Java program

9. Relax w/ margarita (or debug and grumble)



Native methods
• native keyword is Java method signature marker

• Similar to abstract -- tells Java that you’re not 
providing a function body

• Unlike abstract, class will still compile

• Java assumes it’s not responsible -- function 
defined elsewhere

• native funcs can be public/protected/private, 
static/non-static, any args/return type

• Not sure about synchronized
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Extracting a C header
• Java expects native function to translate to a 

specific C function name/signature

• Use javah tool to get header info from .class file

• javah -jni MyClass

• Produces MyClass.h
// in Java

public native static void doit();

<=>

/* in C */

JNIEXPORT void JNICALL Java_SimpleJNI_doit

(JNIEnv *, jclass);



Writing the C code
• In C code:

#include <jni.h>

#include <MyClass.h>

• Use same function signature that MyClass.h 
specifies

• Note!  If you change native func declaration in 
Java → change header file → change C file.  
Beware!

• Access Java data via args to func

• Can provide additional C funcs, C local data, etc.



Making a shared library
• A.k.a., dynamically loadable library (DLL)

• On linux/UNIX: libMyLibName.so

• On Windows: MyLibName.dll

• On Mac OSX: libMyLibName.dylib (???)

• Creating them diff for each platform/compiler (ugh)

• Linux:
gcc -shared -fPIC -DPIC -fno-exceptions

• Windows: ???

• Mac OSX: gcc -dynamiclib

• Have to make sure dynamic loader search path is 
right



Accessing Java data
• Java .class → .h provides extra args to func 

signature

• JNIEnv *envPtr -- pseudo-“class”: provides Java 
utility functions

• Data allocation/deallocation, access/release, etc.

• jclass classPtr -- ptr to class of object that 
called native method (static case)

• jobject objPtr -- “this” -- ptr to object that 
called native method (non-static case)

• Other args/return vals are Java method args



Accessing Java data, II
• Atomic types (int, char, float, etc.) directly 

accessible

• Declared jint, jchar, jfloat, etc.

• Anything more complex requires hoops...

jstring sArg;
char *cStr=
  (char*)(*envPtr)->GetStringUTFChars(envPtr,sArg,0);
/* do stuff with cStr */
(*envPtr)->ReleaseStringUTFChars(envPtr,sArg,str);



Accessing Java data, III
• GetStringUTFChars() tells Java “C has a pointer to 

this; don’t garbage collect it and don’t move it”.

• Have to explicitly release with 
ReleaseStringUTFChars

• Same rule for any Get*()/Release*() functions

• Good rule of thumb:

• Call Get*() when enter function/block and 
Release*() when leaving it

• Similar functions for calling methods, accessing 
object local data/fields, etc.


