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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.Syste
class currentTimeMillis null. "—--> 1045
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JNIPort components

Development Tools

Dynamic wrappers

Static wrappers
PP (,,ghost classes™)

Callback

B
Java Base & Standard wrappers handiel

Java callback

Helper DLL JNI Interface
classes

Java runtime, JVM & JNI libraries
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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: abslID args: arguments
onException: [:error | “error handling®].

env javaVM DestroydJavaVM.
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D g3 CPointer >

#CallBooleanMethaodA,
#CallBooleanMethody’
#CallBytehtethod
#CallBytehlethodA,
#CallBytehethody
#CallCharhlethod
#CallCharhdethodA,
#CallChartethady

A INIEny |~ theDatum 58B78184

extemalData type

Javav'iM

wtahble ———=an ldentityDictionary <
#AllocObject ——— = a PreparedCMethod <
#CallBooleanMethod argumentArray  #nil nil)

cProcedurePointer

datumClass

kinds #1313 13]
nurmArgs 2
procedureType

resultType

specifierFlags 48

structArgSize

theDatum

type

——==a CProcedurePointer

1837726464

structReturnSize 0

mare. . al] structReturnSize 0
/
F a CPointer *
JavaVM [ theDatum 1838965252
externalData type
s Han IdentityDictionary > a PreparedCMethod ><
#ittachCurrentThread argqumentArray #nil)
#ittachCurrentThreadAsDaeman cProcedurePainter  (———®=a CProcedurePointer <
#Destroyavat daturnClass theDatum 1837715135
#0etachCurrentThread kinds #E 13] type
#5etEny numArgs 1
procedureType
resultType
specifierFlags 45
structArgSize 0




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 := (UNIValueArray new: 1).
args objectAt: 1 put: (‘file.zip* asdJavaString: jvm).
zipfile := zipfileClass
callConstructorSignature: '(Ljava/lang/String;) V'
withArguments: args.

zipfile callintMethod: 'size'. "--> 64

entries := zipfile
callObjectMethod: 'entries'
signature: '()Ljava/util/Enumeration;'.

blueCarat

Software & Consulting




Most objects are
instances of
JavalLangObiject
when there is no

predefined
Wrapper class

JavaObject

eventHandlers |

JANFAN

Javalnstance
static _
JANVANANAN

|
JavaClassInstance
JniCbject L]
*EvaLangﬂhject

suﬁ‘&l\asses 14

AN

JavalangClass
instances are
built using the

Reflection API

|:| The Java. Lang.Class for java. util. zip. ZipFile

alllnstancesAreCaNcal

/,s-lukm- =

false

classOhject

eventHandlers

instanceClass

javaSuperclass

nil
kS
&

a JJavaLangClass
classStalic —
declaredinCache il
declaredinCachelsalid il
eventHandlers il
jniCibject (=

—w-a JNIClassG

Jvrm

modifiersCache

il

externalDats

O

registry

hiil

[ JThe zipFile object 4 JavaLangObject >
class &
eventHandlers nil
n||:||:|_|9|3t .-/-E) /
static &
ASGNIObject
externalData —a CCompositePointer >
isReleased lll theDatum 225550456
javaldentityHash — nil | type o

narmeCache

il

isReleased

hiil

static

javaldentitj,rH}srh/ 25174220

ﬁCnmpnsilePninter
theDatum 228557680
type O




Javallbect

Predefined Wrapper Classes

I
Javalnstance

Javalnterfacelnstance

JavaPrimitivelnstance

JavaClassinstance

JavalUtilComparator

Jaradgoregate

JavaLangObject

A

JavalangReflectdccessibleCbiect

| I
JavaLangClass JavaLangReflectField

JavaLangReflectMethod

JavaLangReflectConstructor

JavaLangThrowable

JavaLangClassLoader

JavaObjectArray JavaPrimitivedrray

R
| |

JavaLangString

JavaLangThread

I
JavalntArray

A I

JavaFleatArray




JavaPrimitiveSfatic

Javalbject

Predefined Statics = —

JavaStatic

1

A

JavaPrimitiveFloatStatic

JavaPrimitivelntStatic

JavaClassStatic

|

StaticJavaLangObject

JavalnterfaceStatic

StaticJavaLangThrowable

”‘

JavaArrayClassStatic

StaticJavaLangNumber




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

This is

not true!

blueCarat

Software & Consulting




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 opii

Augmented tools to handle ghost meth
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jvm = JVM current.
zipfileClass := jvm findClass: #'java.util.zip.ZipFile'.

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

zipfile size_null. - Noneedto
implement these
entries := zipfile entries_null. methods — they

are generated on
entries asAnEnumeration the fly.

do: [:each | Transcript cr; print: eachl].
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Parallel hierarchies —

JavaLangObject >/ Similar tO Class /
T Metaclass hierarchy
in Smalltalk

It knows that
it is a ZipFile!

" ' Static — wraps
a java.util.zip.ZipFile % jagga.util.zip.ZipFile [ a java.util.zip.ZipFile.static < -
ﬁ/m 7 e \_ o the static part
o
=

alllnstances.ﬂ.re(:anonicék false

e\ of the Java

eventHandlers

eventHandlers

niChject
static

instanceClass

S
:avaSuperclass 2 c I a s S




Ghost Classes
inherit from

a java.util.zip.ZipFile

ﬂlimutil.zip.ZipFile | >

M._zip.ZipFi\?.staﬁc

' |
‘/{im.uﬁl.zip.ZipFile.staﬁc |
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ever?ﬂ;iandlers il ’ | JavaLangReflectAccessibleObject |
instanchgl:lass ﬁ&‘f‘:} StaﬁchLanguhject declaredinCache O
'EVESUP';\CHSS il [:3. 14 declaredinCachelsyalid O
jrerm O ' | madifiersCache _
registry \ il Java.lang.Object.static nameCache [l
PN 70 AN AN ANAY

JavaLangClass
clas=Static |

A

a java.lang.Class |
i ———— s ‘)'{im.lﬂng.(:lﬂss ||
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declaredinCachelsalid il
eventHandlers nil
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modifierg
nNEm
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Don‘t worry — you don‘t have
to know that.

Just write your code.
JNIPort does the resit.
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Tools Settings Tool
Class Wrapper Browser

f@mlllli'mt Settings =& |nSpeCt0r

= Default Sy & JMIPort settings
[ INIFort settings

K Runtime settings M class: MwithCallbacks w DeCOmpller

B[ Wyrapper generator settings

; . i : MILib Foraun]RE w
[ Ghost class settings IMILibrary class: ibraryForsun
[ Supplementary Classloaders T W s FlemeTn
= v 1 B0
b dMIPart settings: Ci\Programmet Javaljrel 6, 00bint client jvm, dil Browse, .,

#r [ Runtime settings

i . Java YM version name:
[ Wrapper generator settings

E Ghost class settings Java YM bype:
~ [ Supplementary Classloaders
e A 1 5.0 useIMIHelperLibrary

[ JNIPort settings

[ Runtime settings useExitHook

E Wrapper generator settings LseibartHook
[ Ghost class settings
[ Supplementary Classloaders useVFPrintFHook

[] usevFPrintfRedirection

|

blueCarat

Software & Consulting




P

K-
Browser
4
ZHClasses # || clone_null
AT boolean distance>q_double:double:
-{I) byte distance>g FointlD:
I} char distance_double:double:
(T double distance Point2D:
T float eguals Object:
AT int ‘et null
ZH_) Java.lang. Object get_null
-{ 1) boalean(] hashCaode_null
{I) byte[] setlocation_double:double:
I} char] setlocation_Foint2D:

-{T) double[]
T float]

AT int[]

) java. awt. geom. Point2D %) instance ) class
--Ojava.@n.c_nnsnle get¥_null
--Ojaua.m.ﬁle " . : —
) java.in. FileDescriptar TThis is decompiled code.

T java.io. File[] Thiz iz a dynamically generated method of 2 ghost class.”
A1) java.io.InputStrearm
) java.io. ObjectStreamField

D) java.io. ObjectStreamField(] el
s java.io. Output Strearm t1 = self jniEny
() java.in. Reader CallDoubleMethodA_obj: jniObject

éﬁ%12::.:zﬁu;EhE;tractStringBuilder methodlD: "<<embedded object==""a INIFart. JMIMethodID <a CCompositePointer
{T) java.lang. annotation. Annotation] {03CCDE20} (jrmethodID)=")

--{Djava.Iang.annntatinn.aﬂxnnntatinn[: args: nil.

) java.lang. Boolean

) java.lang Character self jniEny checkForException

A javalang. Class ifTrue:
EZ—%E—Ojava.lang.CIassLnader [t2 := zelf jniEny ExceptionDeccurred.
(DD Java.lang. Class]] self jniEnv ExceptionClear.

+D Java.lang. Enum
w20 java.lang. Mumnber
AT) java.lang. Object]] 41

(<<embedded object==""a JMIPort. WWYithCallbacks(WM 1.6.0%") throwlavaException: t2].




Inspector

[@ a java.util.zip.ZipFile

EE8)

Cbject Edit Go  History Explore  Tools Help
G| 2o | B EB |
Basic | Methods

eventHandlers

%

2|

[ £

self: java util zip ZipFiled1af31be
jzfile: Z227VR4B77E

-name: JMIFort jar

total: 15

-closeRequested: false

[#

-inflaters: ]
static: public java.util. zip. ZipFile

Instance class: java.util zip JipFile (ghost, B methods)
Static class: java.util. zip. ZipFile.static (ghost, 46 methods)
jniObject. a JMIFort. JMIObjects <a CCompositeFointer
100930264} (jobject)=
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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/JNIPor

Extras directory in
http://www.metagnostic.org/DolphinSmalltalk/
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