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JNIPort

Use any Java classes with any Java VM in Smalltalk

Free open source class library

Developed by Chris Uppal for Dolphin Smalltalk

Ported to VisualWorks in 2006/2007

| jvm class |

jvm := JVM current.

class := jvm findClass: #'java.lang.System'.

class currentTimeMillis_null. "--> 1045217556089" 
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JNIPort components

Development Tools

Java runtime, JVM & JNI libraries

Java callback

classes
JNI InterfaceHelper DLL

Callback

handling
Java Base & Standard wrappers

Dynamic wrappers

(„ghost classes“)
Static wrappers
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JNI – Invocation Interface

The Java VM is a library, not an executable

Function tables (vtable): JavaVM, JNIEnv

JavaVM – Start / stop the Java VM

JNIEnv – Access classes and instances

Look up Java classes

Send messages to Java classes and instances

Access Java objects using reference objects

Local references – valid inside a thread

Global references – valid in all threads
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Lowest Level API

jniEnv :=  JNILibrary new createFirstJNIEnv: JavaVMInitArgs new.

math := jniEnv FindClass_name: 'java/lang/Math' 

onException: [:error | “error handling“].

absID := jniEnv GetStaticMethodID_class: math

name: 'abs' sig: '(D)D'

onException: [:error | “error handling“].

arguments := JNIValueArray fromArray: #(-321.2d) types: #(jdouble).

result := jniEnv CallStaticDoubleMethodA_class: math

methodID: absID args: arguments

onException: [:error | “error handling“].

env javaVM DestroyJavaVM.
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The Twilight Zone

References are automatically encapsulated by

Smalltalk objects

Statics, Java Instances

Messages are sent to Statics and Instances

No need to talk to the JNIEnv

But still low level

Automatic Life Cycle Management (GC)

Access to Java Reflection
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jvm := JVM current.

zipfileClass := jvm findClass: #'java.util.zip.ZipFile'. 

args := (JNIValueArray new: 1).

args objectAt: 1 put: (‘file.zip‘ asJavaString: jvm). 

zipfile := zipfileClass

callConstructorSignature: '(Ljava/lang/String;)V'

withArguments: args. 

zipfile callIntMethod: 'size'. "--> 6"

entries := zipfile

callObjectMethod: 'entries' 

signature: '()Ljava/util/Enumeration;'. 
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Most objects are
instances of 

JavaLangObject
when there is no 

predefined
Wrapper class

JavaLangClass

instances are
built using the
Reflection API 
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Predefined Wrapper Classes
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Predefined Statics
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Ghost classes

Use Java objects just like Smalltalk objects

Dynamically generated…

…wrapper classes

…wrapper methods

Code generation triggered by creating the first

reference to an instance of a Java class

Ghost classes disappear when they have no 

instances

This is

not true!
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Ghost methods

Source code generated using information from

Reflection API, querying a Java class’

protocol

Context specific information embedded into

CompiledCode as „literals“

Source code is discarded

Can be kept in image (JNIPort configuration option)

Augmented tools to handle ghost methods
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jvm := JVM current.

zipfileClass := jvm findClass: #'java.util.zip.ZipFile'.

zipfile := zipfileClass new_String: 'MyZipFile.zip'.

zipfile size_null. "--> 6"

entries := zipfile entries_null.

entries asAnEnumeration

do: [:each | Transcript cr; print: each].

No need to 
implement these
methods – they

are generated on 
the fly.
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It knows that
it is a ZipFile!

Ghost Class –
a Smalltalk 

class

Static – wraps
the static part

of the Java 
class

Parallel hierarchies –
similar to Class / 

Metaclass hierarchy
in Smalltalk
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Statics are not
classes…

…but Classes
are.

Statics are
instances of a 

Ghost Class, too. Classes are
instances of a 

Ghost Class, too.

Ghost Classes
inherit from
predefined

wrapper classes.
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jvm := JVM current.

zipfileClass := jvm findClass: #'java.util.zip.ZipFile'.

zipfile := zipfileClass new_String: 'MyZipFile.zip'.

zipfile size_null. "--> 6"

entries := zipfile entries_null.

entries asAnEnumeration

do: [:each | Transcript cr; print: each].

Don‘t worry – you don‘t have

to know that.

Just write your code.

JNIPort does the rest.
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Tools Settings Tool

Class Wrapper Browser

Inspector

Decompiler



Class Wrapper Browser
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Inspector
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Plans

Tools for generating static wrapper classes

Linux, MacOS X

Java packages as Smalltalk Namespaces:

java.lang.System currentTimeMillis_null.

instead of

class := JVM current findClass: 

#'java.lang.System'.

class currentTimeMillis_null.
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Resources

Cincom Public Repository

Registry (version 16 or later)

FastCMethodPointers (version 1.1 or later)

Weaklings (version 12 or later)

JNIPort Prerequisites

JNIPort

JNIPort Tools

JNIPort Tests

Chris Uppal‘s web site: http://www.metagnostic.org

Documentation: 

http://www.metagnostic.org/DolphinSmalltalk/JNIPort.html

Extras directory in 

http://www.metagnostic.org/DolphinSmalltalk/JNIPort-Complete.zip


