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Summary

Problem

Java is everywhere
Java is a frequentrequirementin industry projects
There are Java APIsfor everything
Lispersthatdon't programin Java misstheAPIs
Lispersthatprogramin Java missmacros,CLOS,lambdas,
keyword parameters,loop,format,. . . .

Solution

Linjis a CommonLisp-like language
TheLinjcompilertranslatesfromLinjto readableJava
TheJnilcompilertranslatesfromJava to readableLinj
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Outline

Linj

Jnil
Conclusions
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A LinjProgram

( defun fact (n)
( if (= n 0)

1
(* n (fact (1- n)))))

( defun main (n)
(format t "(fact ~A) -> ~A~%" n (fact n)))

(fact 0) -> 1
(fact 10) -> 3628800
(fact 20) -> 2432902008176640000
(fact 30) -> 2652528598121910586 36308480000000
(fact 40) -> 8159152832478977343 45611269596115894272000000000
(fact 50) -> 3041409320171337804 36126081660647688443776415689605120.. .
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Compile& Run& Run& . . .
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How?

( defun fact (n)
( if (= n 0)

1
(* n (fact (1- n)))))

( defun main (n)
(format t "(fact ~A) -> ~A~%" n (fact n)))

public static Bignum fact ( Bignum n) {
if (n.compareTo(Bignum .va lue Of( 0)) == 0) {

return Bignum.valueOf(1);
} else {

return n.multiply(fact(n.su btr act (Bi gnum.val ueOf(1 ))) );
}

}

public static void main ( String [] args ) {
Object n = new LinjReader ( new StringReader (args[ 0]) , "" ).read( null );
System.out.print( "(f ac t " );
System.out.print(n);
System.out.print( ") -> " );
System.out.println(f ac t(( Big num)n) );

}
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Finalsteps

import java . io . StringReade r ;
import linj . Bignum ;
import linj . LinjReader ;

public class Fact extends Object {

public static Bignum fact ( Bignum n) {
if (n.compareTo(Bignu m.v alu eOf (0) ) == 0) {

return Bignum.valueOf(1);
} else {

return n.multiply(fact(n.s ubt rac t( Big num.va lue Of( 1)) )) ;
}

}

public static void main ( String [] args ) {
Object n = new LinjReader ( new StringReader (args[0] ), "" ).read( null );
System.out.print( " (fa ct " );
System.out.print(n );
System.out.print( " ) -> " );
System.out.println (fa ct( ( Bi gnum)n ));

}

}
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DeclaringTypes

( defun fact (n)
( if (= n 0)

1
(* n (fact (1- n)))))

( defun main (n)
(format t "(fact ~A) -> ~A~%" n (fact n)))

public static Bignum fact ( Bignum n) {
if (n.compareTo(Bignum .va lue Of( 0)) == 0) {

return Bignum.valueOf(1);
} else {

return n.multiply(fact(n.su btr act (Bi gnum.val ueOf(1 ))) );
}

}

public static void main ( String [] args ) {
Object n = new LinjReader ( new StringReader (args[ 0]) , "" ).read( null );
System.out.print( "(f ac t " );
System.out.print(n);
System.out.print( ") -> " );
System.out.println(f ac t(( Big num)n) );

}
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DeclaringTypes

( defun fact (n) ( declare (int n))
( if (= n 0)

1
(* n (fact (1- n)))))

( defun main (n)
(format t "(fact ~A) -> ~A~%" n (fact n)))

public static Bignum fact ( Bignum n) {
if (n.compareTo(Bignum .va lue Of( 0)) == 0) {

return Bignum.valueOf(1);
} else {
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}
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DeclaringTypes

( defun fact (n) ( declare (int n))
( if (= n 0)

1
(* n (fact (1- n)))))

( defun main (n)
(format t "(fact ~A) -> ~A~%" n (fact n)))

public static int fact ( int n) {
if (n == 0) {

return 1;
} else {

return n * fact(n - 1);
}

}

public static void main ( String [] args ) {
Object n = new LinjReader ( new StringReader (args[ 0]) , "" ).read( null );
System.out.print( "(f ac t " );
System.out.print(n);
System.out.print( ") -> " );
System.out.println(f ac t(( ( Number )n ).i ntV al ue( ))) ;

}
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DeclaringTypes

( defun fact (n/int)
( if (= n 0)

1
(* n (fact (1- n)))))

( defun main (n)
(format t "(fact ~A) -> ~A~%" n (fact n)))

public static int fact ( int n) {
if (n == 0) {

return 1;
} else {
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}

}
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System.out.print( "(f ac t " );
System.out.print(n);
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DeclaringTypes

( defun fact (n/int)
( if (= n 0)

1
(* n (fact (1- n)))))

( defun main (n/int)
(format t "(fact ~A) -> ~A~%" n (fact n)))

public static int fact ( int n) {
if (n == 0) {

return 1;
} else {

return n * fact(n - 1);
}

}

public static void main ( String [] args ) {
Object n = new LinjReader ( new StringReader (args[ 0]) , "" ).read( null );
System.out.print( "(f ac t " );
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DeclaringTypes

( defun fact (n/int)
( if (= n 0)

1
(* n (fact (1- n)))))

( defun main (n/int)
(format t "(fact ~A) -> ~A~%" n (fact n)))

public static int fact ( int n) {
if (n == 0) {

return 1;
} else {

return n * fact(n - 1);
}

}

public static void main ( String [] args ) {
int n = Integer.parseInt(arg s[0 ]);
System.out.print( "(f ac t " );
System.out.print(n);
System.out.print( ") -> " );
System.out.println(f ac t(n ));

}
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Classes& Methods

( defclass shape ()
((x :type int :reader shape-x :initarg :x)

(y :type int :reader shape-y :initarg :y)))

( defmethod move-to ((figure shape) new-x new-y)
( with-slots (x y) figure

(setf x new-x
y new-y)))

public class Shape extends Object {

public Shape( int x, int y) {
this .x = x;
this .y = y;

}

public int shapeX () { return x; }

public int shapeY () { return y; }

public void moveTo( int newX, int newY) {
x = newX;
y = newY;

}

protected int x;
protected int y;

}
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Classes& Methods

( defclass rectangle (shape)
((width :type int :accessor rectangle-width :initarg :width )

(height :type int :accessor rectangle-height :initarg :height )))

( defclass circle (shape)
((radius :type int :accessor circle-radius :initarg :radius )))

( defmethod draw ((figure shape) g/graphics)
( error "Method draw not implemented on ~A" figure))

( defmethod draw ((figure rectangle) g/graphics)
(fill-rect g

(shape-x figure)
(shape-y figure)
(rectangle-width figure)
(rectangle-height figure)))

( defmethod draw ((figure circle) g/graphics)
( let ((diameter (* 2 (circle-radius figure))))

(fill-oval g
(shape-x figure)
(shape-y figure)
diameter
diameter)))
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OptionalandKeyword parameters

(make-instance 'rectangle :x 10 :width 30 :y 20)

( defun member (elem list &key (test #'eq) (key #'identity))
( loop for l on list

until (funcall test elem (funcall key (first l)))
finally return l))

(member e lst :test #'eql)
(member e lst :test #'eql :key #'first)

new Rectangle (30, 0, 10, 20);

public static Cons member( Object elem , Cons list , Predicate2 test , Function key ) {
Cons l = list;
for (; ! l.endp(); l = l.rest()) {

if (test.funcall(elem, key.funcall(l.first()))) {
break ;

}
}
return l;

}

public static Cons memberKey(..., int argsPassed ) {
return member(elem, list,

((argsPassed & 1) == 0) ? Predicate2.EQ_FUNCTION : test,
((argsPassed & 2) == 0) ? Cons.IDENTITY_FUNCTION : key);

}

memberKey(e, lst, Predicate2.EQL_FUNCTION, null , 1)
member(e, lst, Predicate2.EQL_FUNCTION, Cons.CAR_FUNCTION)
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Mixins& MethodCombination

(defmixin colored-mixin ()
((color :type color :initarg :color :reader get-color :writer set-color)))

( defmethod draw :around ((figure colored-mixin) g/graphics)
( let ((prev-color (get-color g)))

(set-color g (get-color figure))
( unwind-protect

(call-next-method)
(set-color g prev-color))))

( defclass colored-rectangle (colored-mixin rectangle)
())

( defclass colored-circle (colored-mixin circle)
())

interface ColoredMixin {

public abstract Color getColor ();

public abstract Color setColor ( Color color );
}
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Mixins& MethodCombination

class ColoredRectangle extends Rectangle implements ColoredMixin {

public ColoredRectangle ( Color color , int width , int height , int x, int y) {
super (width, height, x, y);
this .color = color;

}

public Color getColor () {
return color;

}

public Color setColor ( Color color ) {
return this .color = color;

}

public void draw ( Graphics g) {
Color prevColor = g.getColor();
g.setColor(getColor());
try {

primaryDraw(g);
} finally {

g.setColor(prevColor);
}

}

public void primaryDraw ( Graphics g) {
super .draw(g);

}

protected Color color ;

}
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Mixins& MethodCombination

(defmixin colored-mixin () ...)

( defmethod draw :around ((figure colored-mixin) g/graphics) ...)

( defclass colored-rectangle (colored-mixin rectangle)
())

( defclass outlined-rectangle (colored-rectangle)
())

( defmethod draw ((figure outlined-rectangle) g/graphics)
(draw-rect g

(shape-x figure)
(shape-y figure)
(rectangle-width figure)
(rectangle-height figure)))

class OutlinedRectangle extends ColoredRectangle {

public OutlinedRectangle ( Color color , int width , int height , int x, int y) {
super (color, width, height, x, y);

}

public void primaryDraw ( Graphics g) {
g.drawRect(shapeX(), shapeY(), rectangleWidth(), rectangleHeight());

}
}
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ExtendingJava Classes

( defclass draw-applet (applet)
())

( defmethod paint :after ((applet draw-applet) g/graphics)
( let ((rect (make-instance 'colored-rectangle)) )

( dotimes (i (random 100))
(move-to rect (random 450) (random 350))
(resize-to rect (random 100) (random 100))
( let ((color (new 'color (random 256) (random 256) (random 256))))

(set-color color rect)
(draw rect g)))))

public class DrawApplet extends Applet {

public void paint ( Graphics g) {
primaryPaint(g);
afterPaintDrawApplet(g);

}

public void afterPaintDrawApplet ( Graphics g) {
ColoredRectangle rect = new ColoredRectangle ( null , 0, 0, 0, 0, 0);
int limit = ( int )(Math.random() * 100);
for ( int i = 0; i < limit; ++i) {

rect.moveTo(...);
...
rect.draw(g);

}
}

}
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TheResult
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MultipleDispatch Methods

( defmethod draw ((figure rectangle) g/graphics)
(fill-rect g (shape-x figure) (shape-y figure) (rectangle-width figure) (rectangle-height figure)))

( defmethod draw ((figure rectangle) (g graphics-2-d))
(in ( the alpha-composite)

( let ((old-composite (get-composite g)))
(set-composite g (get-instance SRC_OVER0.4))
(fill-rect g (shape-x figure) (shape-y figure) (rectangle-width figure) (rectangle-height figure))
(set-composite g old-composite))))

public void draw ( Graphics g) {
if ((g == null ) || (g instanceof Graphics2D )) {

draw(( Graphics2D )g);
} else {

g.fillRect(shapeX(), shapeY(), rectangleWidth(), rectangleHeight());
}

}

public void draw ( Graphics2D g) {
Composite oldComposite = g.getComposite();
g.setComposite(AlphaComposite.getInstance(AlphaComposite.SRC_OVER , 0.4f));
g.fillRect(shapeX(), shapeY(), rectangleWidth(), rectangleHeight());
g.setComposite(oldComposite);

}
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TheResult
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OtherLinjfeatures

Linjsupports several CommonLispfeatures,such as

Data types:bignums,rationals,conses,symbols,hashtables,
vectors,etc.
Optional,keyword andrest parameters

Multiplevalues

Restrictedlambdaexpressions
Macros
Traceandpro�le
Futures
Perfectintegrationwith Java APIs
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Problems

Whathappensif thegeneratedJava codeis modi�edby
someoneelse?
CanI usetheJava APIswithoutusingLinj?

Solutions

There is jlinker, j�i, jacol,. . .
It is possible(but tedious)to translatefromJava to
CommonLisp
Jnil(TiagoMaduro-DiasandRuiCurto) automatesthat
translation(but thetarget is Linj)
It is possible(andnot tedious)to translatefromLinjto
CommonLisp
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Jnil- FromJava to Linj

First major milestone:Joda-Time

A replacementfor JDKCalendar

Dateandtime,datewithouttime,andtimewithoutdate
Instants,intervals,timeperiods,timedurations

Multiplecalendarsystemsandthefull range of timezones

177 classes,23 interfaces,2500methods
Almost all Joda-Time�les were translatedinto Linj

Still more workto do but looks very promising
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FromJava to Linj

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) {
if (period == null || scalar == 0) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; i < period.size(); i++) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))
( return-from with-period-added (new 'time-of-day this new-values))))
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( return-from with-period-added (new 'time-of-day this new-values))))
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FromJava to Linj

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) {
if (period == null || scalar == 0) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; i < period.size(); i++) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))

( cond ((>= index 0)
(setf new-values

(add-wrap-partial (get-field this index) this index new-values
(in ( the field-utils)

(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))

( return-from with-period-added (new 'time-of-day this new-values))))
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FromJava to Linj

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) {
if (period == null || scalar == 0) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; i < period.size(); i++) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))

( return-from with-period-added (new 'time-of-day this new-values))))
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FromJava to Linj

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) {
if (period == null || scalar == 0) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; i < period.size(); i++) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))

( return-from with-period-added (new 'time-of-day this new-values))))
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FromJava to Linj

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) {
if (period == null || scalar == 0) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; i < period.size(); i++) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))
( return-from with-period-added (new 'time-of-day this new-values)) ))
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FromJava to Linjandback to Java

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) {
if (period == null || scalar == 0) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; i < period.size(); i++) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) throws CloneNotSupportedEx cep tio n {
if ((period == null ) || (scalar == 0)) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; true ; ) {

if (i >= period.size()) { break ; }
DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
i++;

}
return new TimeOfDay ( this , newValues);

}
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FromJava to Linjandback to Java

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) {
if (period == null || scalar == 0) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; i < period.size(); i++) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) throws CloneNotSupportedEx cep tio n {
if ((period == null ) || (scalar == 0)) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; true ; ) {

if (i >= period.size()) { break ; }
DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
i++;

}
return new TimeOfDay ( this , newValues);

}
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FromJava to Linjandback to Java

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) {
if (period == null || scalar == 0) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; i < period.size(); i++) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) throws CloneNotSupportedEx cep tio n {
if ((period == null ) || (scalar == 0)) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; true ; ) {

if (i >= period.size()) { break ; }
DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
i++;

}
return new TimeOfDay ( this , newValues);

}
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FromJava to Linjandback to Java

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) {
if (period == null || scalar == 0) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; i < period.size(); i++) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) throws CloneNotSupportedEx cep tio n {
if ((period == null ) || (scalar == 0)) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; true ; ) {

if (i >= period.size()) { break ; }
DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
i++;

}
return new TimeOfDay ( this , newValues);

}
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Refactoring

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))
( return-from with-period-added (new 'time-of-day this new-values))))

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( when (or (eq period null) (= scalar 0))

( return this))
( let ((new-values (get-values this)))

( dotimes (i (size period))
( let* ((field-type (get-field-type period i))

(index (index-of this field-type)))
( when (>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-int (get-value period i) scalar)))))))

(new 'time-of-day this new-values)))
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Refactoring

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))
( return-from with-period-added (new 'time-of-day this new-values))))

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)

( when (or (eq period null) (= scalar 0))
( return this))

( let ((new-values (get-values this)))
( dotimes (i (size period))

( let* ((field-type (get-field-type period i))
(index (index-of this field-type)))

( when (>= index 0)
(setf new-values

(add-wrap-partial (get-field this index) this index new-values
(in ( the field-utils)

(safe-multiply-to-int (get-value period i) scalar)))))))
(new 'time-of-day this new-values)))
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Refactoring

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))
( return-from with-period-added (new 'time-of-day this new-values))))

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( when (or (eq period null) (= scalar 0))

( return this))
( let ((new-values (get-values this)))

( dotimes (i (size period))
( let* ((field-type (get-field-type period i))

(index (index-of this field-type)))
( when (>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-int (get-value period i) scalar)))))))

(new 'time-of-day this new-values)))
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Refactoring

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))
( return-from with-period-added (new 'time-of-day this new-values))))

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( when (or (eq period null) (= scalar 0))

( return this))

( let ((new-values (get-values this)))
( dotimes (i (size period))

( let* ((field-type (get-field-type period i))
(index (index-of this field-type)))

( when (>= index 0)
(setf new-values

(add-wrap-partial (get-field this index) this index new-values
(in ( the field-utils)

(safe-multiply-to-int (get-value period i) scalar)))))))
(new 'time-of-day this new-values)))
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Refactoring

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))
( return-from with-period-added (new 'time-of-day this new-values))))

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( when (or (eq period null) (= scalar 0))

( return this))
( let ((new-values (get-values this)))

( dotimes (i (size period))
( let* ((field-type (get-field-type period i))

(index (index-of this field-type)))
( when (>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-int (get-value period i) scalar)))))))

(new 'time-of-day this new-values)))
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Refactoring

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))
( return-from with-period-added (new 'time-of-day this new-values))))

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( when (or (eq period null) (= scalar 0))

( return this))
( let ((new-values (get-values this)))

( dotimes (i (size period))

( let* ((field-type (get-field-type period i))
(index (index-of this field-type)))

( when (>= index 0)
(setf new-values

(add-wrap-partial (get-field this index) this index new-values
(in ( the field-utils)

(safe-multiply-to-int (get-value period i) scalar)))))))
(new 'time-of-day this new-values)))
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Refactoring

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))
( return-from with-period-added (new 'time-of-day this new-values))))

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( when (or (eq period null) (= scalar 0))

( return this))
( let ((new-values (get-values this)))

( dotimes (i (size period))
( let* ((field-type (get-field-type period i))

(index (index-of this field-type)))

( when (>= index 0)
(setf new-values

(add-wrap-partial (get-field this index) this index new-values
(in ( the field-utils)

(safe-multiply-to-int (get-value period i) scalar)))))))
(new 'time-of-day this new-values)))
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Refactoring

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))
( return-from with-period-added (new 'time-of-day this new-values))))

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( when (or (eq period null) (= scalar 0))

( return this))
( let ((new-values (get-values this)))

( dotimes (i (size period))
( let* ((field-type (get-field-type period i))

(index (index-of this field-type)))
( when (>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-int (get-value period i) scalar)))))))

(new 'time-of-day this new-values)))
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Refactoring

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( declare (returns time-of-day))
( cond ((or (eq period null) (= scalar 0))

( return-from with-period-added this)))
( let* ((new-values/int[] (get-values this)))

( loop with i/int = 0 while (< i (size period))
do ( let* ((field-type/durati on-fi eld -ty pe (get-field-type period i)))

( let* ((index/int (index-of this field-type)))
( cond ((>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-in t (get-value period i) scalar))))))))

(post-incf i))
( return-from with-period-added (new 'time-of-day this new-values))))

( defmethod with-period-added ((this time-of-day) period/readable-per io d scalar/int)
( when (or (eq period null) (= scalar 0))

( return this))
( let ((new-values (get-values this)))

( dotimes (i (size period))
( let* ((field-type (get-field-type period i))

(index (index-of this field-type)))
( when (>= index 0)

(setf new-values
(add-wrap-partial (get-field this index) this index new-values

(in ( the field-utils)
(safe-multiply-to-int (get-value period i) scalar)))))))

(new 'time-of-day this new-values)))
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OriginalandTranslation

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) {
if (period == null || scalar == 0) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; i < period.size(); i++) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) throws CloneNotSupportedEx cep tio n {
if ((period == null ) || (scalar == 0)) {

return this ;
}
int [] newValues = getValues();
int limit = period.size();
for ( int i = 0; i < limit; ++i) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}
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OriginalandTranslation

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) {
if (period == null || scalar == 0) {

return this ;
}
int [] newValues = getValues();
for ( int i = 0; i < period.size(); i++) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}

public TimeOfDay withPeriodAdded ( Readable Per iod period , int scalar ) throws CloneNotSupportedEx cep tio n {
if ((period == null ) || (scalar == 0)) {

return this ;
}
int [] newValues = getValues();
int limit = period.size();
for ( int i = 0; i < limit; ++i) {

DurationFieldType fieldType = period.getFieldType(i );
int index = indexOf(fieldType) ;
if (index >= 0) {

newValues = getField(index).addW rap Par tia l( t his , index, newValues,
FieldUtils.safeMul tip lyT oIn t(p eri od. get Val ue( i), scalar));

}
}
return new TimeOfDay ( this , newValues);

}
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Conclusions

Linjtranslatesfroma CommonLisp-like language into Java

Linjallows usto write programsthatcanuseJava's APIs

Linjhasmany of theCommonLispfeaturesthatsubstantially
reducetheprogrammingeffort

JniltranslatesfromJava into Linj

We are workingon thetranslationfromLinjto CommonLisp
Questions?
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