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Constants in Amber with Vicente Romero and Paul Sandoz
https://www.youtube.com/watch?v=XbECO|W1fDY
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int 1 = 2017;

List<String> list = Arrays. asList ("Joker" , "JPoint ");

String s = "Hello"

System. out .printin ~ (s.trim ()+ ;" + listget (0O)+ "-" + 1);



int 1 = 2017;

List<String> list = Arrays. asList ("Joker" , "JPoint ");

String s = "Hello"

System. out .printin ~ (s.trim ()+ ;" + listget (0O)+ "-" + 1);
var 1 = 2018;

var list=  Arrays. asList ("Joker" , "JPoint ");

var s= "Hello" ;

System. out .printin  (s.trim ()+ ;" + listget (0)+ "-" + 1);



<T> void var (T t, Consumer<? super T>cons){
cons.accept (b);

}
var (2017, 1 ->
var (Arrays. asList ("Joker" , "JPoint "), list ->
var (" Hello" ,s ->
System. out .printin ~ (s.trim () + ", 4+ list .get (0O)+ "-" + 1)
)));
var I = 2018;
var list=  Arrays. asList ("Joker" , "JPoint ");
var s= "Hello" ;

System. out .printin ~ (s.trim () + ", " + listget (0)+ "-" + 1),



var a;
var b= null ;

var c={ 1, 2, 3}
var[Jd= newint [[{ 4, 5,
var e= 5 f= 6

var g = String::trim;

var h=() ->{}

6},

(%)
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interface  Animal {}
interface  Cat extends Animal {
interface  Dog extends Animal {

void makeSoundAnimal animal) {
var catDog = (Cat & Dog) animal;
catDog.meow();
catDog.bark ();

}

void meow(); }
void bark(); }
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void anonymousObiject () {
var object= new Obiject() {
Int  x, v,

void print() {

System. out .printin  (x + + ),
}
13
object. x = 1;
object. y = 2;

object.print ’();



void lockSample () {

var result= new Object() {
int count ;
String  name
¥
runWithLock () ->/{
result .count = calculateCount ();
result . name = generateName();

D;

/I Ay g d 3 5 eesulf.aount , result.name

ysdbddbasdsacdosa
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int var = var (),



int var = var (),

variable var = var ();



int var = var (),
variable var = var ();

variable_with_inferred_type

var = var ();
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int var = var (),
variable var = var (),
variable_with_inferred_type

$variable with_inferred_type

var = var ();

$ var = var();
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int var = var (),

variable var = var (),
variable_with_inferred_type
$variable with_inferred_type

$%"&var = var ();

var = var ();

$ var = var();
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Restricted keywords

var var = var ();



class

class

class

class

var {}
MyClass extends var {}
MyClass2 extends com.example.var {}

MyMapvar, val > extends HashMapvar, val >{}

20



» public class Test {

>

public static void main (String[] args) {

var X = 5;

Enable support for beta java version

-7 Split into declaration and assignment »
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JEP 301
EnhancedEnums




enum Conf {
JOKER({
void getWetUnderSpbRain () {
System. out .printin ~ ("You're really wet!"

}
%
JBREAK({
void getFrozeninSiberia () {
System. out .printin ~ ("You're frozen!" );
}
}

}
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enum Conf {
JOKER({
void getWetUnderSpbRain () {
System. out .printin ~ ("You're really wet!"

}

%
JBREAK({
void getFrozeninSiberia () {
System. out .printin ~ ("You're frozen!" );
}
}

}

Conf. JOKERgetWetUnderSpbRain ();
Conf. JBREAKjetFrozenlInSiberia 0;

);
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abstract static class Conf {
private  Conf() {}
static class Joker extends Conf {
private  Joker() {}
void getWetUnderSpbRain () {
System. out .printin ~ ("You're really wet!" );

}
}

static class JBreak extends Conf {
private  JBreak () {}
void getFrozeninSiberia () {

System. out .printin ~ ("You're frozen!" );
}
}
public static final Joker JOKER= new Joker();
public static final JBreak JBREAK= new JBreak ();

}



enum Converter< T> {
INTEGERInteger > {
Integer fromString (String s) {
}
DOUBLEDouble> {
Double fromString (String s) {
}
DATELocalDate > {
LocalDate fromString (String s) {

J

abstract T fromString (String s);

return

Integer. valueOf (s); }

return Double. valueOf (s); }

return

LocalDate. parse (s); }

26



X

.~ "Converter$l

t L

Converter$$INTEGER

27



x . " Converter$l

t 7 Converter$SINTEGER

&

8 d 3 p dClags. forName("Converter$1”

) 277
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x . T "Converter$l
t " Convérter$$INTEGER

8 d 3z p dClass. forName("Converter$l" ) 277

i
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EnumSet.noneOf( Converter. class );



EnumSet.noneOf( Converter. class );

EnumSekConverter > enumSet = EnumSet.noneOf( Converter. class );

7
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EnumSet.noneOf( Converter. class );

EnumSekConverter > enumSet = EnumSet.noneOf( Converter. class );

¢CeLIS LI NYYSGUSNI W 2yISNUSNR A& y20 gAUKAY AlG& 02dzyRT
Yava.lang.Enum/ 2 Y S NI S NH Q

class EnumSekE extends EnumxE>> extends AbstractSet <BE>

GO 2 dzy R§



EnumSet.noneOf( Converter. class );

EnumSekConverter > enumSet = EnumSet.noneOf( Converter. class );

¢CeLIS LI NYYSGUSNI W 2yISNUSNR A& y20 gAUKAY AlG& 02dzyRT
Yava.lang.Enum/ 2 Y S NI S NH Q

class EnumSekE extends EnumxE>> extends AbstractSet <BE>

GO 2 dzy R§

Converter extends EnumConverter >



EnumSet.noneOf( Converter. class );

EnumSekConverter<?> > enumSet =
EnumSet< Converter<?> > noneOf( Converter. class );

7

¢Ce LIS | NBdzYSyid W/ 2y @S NI S NIvaigoe EA
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class EnumSekE extends EnumxE>> extends AbstractSet <BE>
GO0 2dzy Ré

i

Converter<?> extends EnumxConverter<?> >
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Amber JEPs

JEP JIRA Issue Branch Name
286 8151454 vt LocalVariable Type Inference

302 8170361 lambdaleftovers Lambda Leftovers

303 8178320 condyfolding Intrinsicsfor the LDC and INVOKEDYNAMIC Instructions
309 8177279 condy Dynamic constants in the JVM

305 8181287 pattern Pattern Matching

35


http://openjdk.java.net/jeps/286
https://bugs.openjdk.java.net/browse/JDK-8151454
http://openjdk.java.net/jeps/301
https://bugs.openjdk.java.net/browse/JDK-8170351
http://openjdk.java.net/jeps/302
https://bugs.openjdk.java.net/browse/JDK-8170361
http://openjdk.java.net/jeps/303
https://bugs.openjdk.java.net/browse/JDK-8178320
http://openjdk.java.net/jeps/309
https://bugs.openjdk.java.net/browse/JDK-8177279
http://openjdk.java.net/jeps/305
https://bugs.openjdk.java.net/browse/JDK-8181287

JEP 302
Lambda Leftovers
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Lambda Leftovers

1. o " - h [ e o h

—_ ) < — * 1

BiFunction <Integer, String, String>

h x a

* <

biss

(1, ) -> String. valueOf (i);

2. h h . t C h

hed < < * < < <

map.computelfAbsent  (key, key

3_”mco"\’E'o ~ e

void m(Predicate<String> p);
void m(Function<String, String> f);

default void call() {
m(s -> false );

}

a e e
- > key.length
0 h ~

J

0);



BinaryOperator

<String>

op =(, )

-> ||.|:OO|| .
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BinaryOperator <String> op =(, ) -> "foo" ;

try {
Files.

delete (Paths. get("/ etc /passwd"));

} catch (IOException _){}
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BinaryOperator <String> op =(, ) -> "foo" ;

try {
Files. delete (Paths. get("/ etc/passwd"));

} catch (IOException _){}

long count( Iterable <7?> iterable ){
long count= O0;

for (Object _: iterable ) count++;
return count;

}
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O

- ] <

@Override
void doSomething (int
// Do nothing

}

_, String ) {
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Interface  SomethingDoer {
void doSomething(int _, String );

}



Interface  SomethingDoer {
void doSomething(int _, String );

}

native void doSomething (int _, String );

http://mail.openjdk.java.net/pipermail/ambeidev/2017~June/001370.html
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http://mail.openjdk.java.net/pipermail/amber-dev/2017-June/001370.html

BinaryOperator <String> op =(_,_) -> "foo" ;

try {
Files. delete (Paths. get("/ etc / passwd"));

} catch (IOException _){}

long count( Iterable <7?> iterable ){
long count= O0;

for (Object _: iterable ) count++;
return count;

© © OO0
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void add(Map<String, List<String>> multiMap ,
String key, String value) {
multiMap.computelfAbsent (key, k -> new ArrayList <>())
.add(value);



h mco’“’Ea'oe”“e
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void add(Map<String, List<String>>
String key, String value) {
multiMap.computelfAbsent (key, k
.add(value);

* >A L g *

multiMap |,

-> new ArrayList <>())

void add(Map<String, Container>
String key, String value) {

multiMap.computelfAbsent (key, _

.accept(value);

multiMap ,

-> new Container( key, false ))
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h mco’“’Ea'oe”“e C
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void add(Map<String, Container> multiMap ,
String key, String value) {
multiMap.computelfAbsent (key, key -> new Container(key, false ))
.accept(value);



[TA AH 3€“Ljhl&bfu

iInterface  a{

a a(a a); i S
} l
SN . A-A-A-AC
public static void main(String(] args ) { Ve 6 ﬁ\

aa=a ->aal(a);

aa((aa) ->a);
} L

> A
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JEP 303:
Constant folding (bytecodetrinsicsfor
LDC &nvokedynamigt



LDC/LDC W/LDC2 W

VLDC (0x12), LDC_W (0x13): push constant on the stack:

VCONSTANT _Integer ->nt
VCONSTANT _Float -> float
VCONSTANT _String ->Java.lang.String
VCONSTANT Class ->Java.lang.Class

VCONSTANT MethodType ->java.lang.invoke.MethodType
VCONSTANT MethodHandle ->java.lang.invoke.MethodHandle

VLDC2 W (0x14): pushsibt constant on the stack:
VCONSTANT Long ->|ong
VCONSTANT Double ->double

https://docs.oracle.com/javase/specs/ivms/se9/html/jvrshtmi#ivms6.5.1dc



https://docs.oracle.com/javase/specs/jvms/se9/html/jvms-6.html#jvms-6.5.ldc

public class Ldc {

public static final MethodHandle SUM
static {
try {
SUM= MethodHandles. lookup (). findStatic (Ldc. class ,
MethodType. methodType(int . class , int . class ,
} catch (NoSuchMethodException | lllegalAccessException
throw new RuntimeException (e);
}
}
private static int sum(int x, int y){ return x +vy;}
public static void main(String(] args) throws Throwable {

System. out .printin ~ (( int ) SUMnvokeExact (2, 2));

}
}

"Sum” ’

int . class ));

€)1
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stack=9, locals=1, args_size =0

0: invokestatic #6 /[ Method java/ lang /invoke/ MethodHandles.lookup
3: Idc #7 Il class test/ Ldc

5. Idc #8 /[ String sum

7. getstatic #9 [/ Field java/ lang / Integer. TYPE:Ljava /lang /Cla
10: getstatic #9 // Field java/ lang / Integer. TYPE:Ljava /lan
13:iconst_1

14. anewarray #10 // class java/ lang /Class

17: dup

18: iconst_0

19: getstatic #9 // Field java/ lang / Integer.TY a /lang /Class;
22:. aastore

_ MethodType.methodType
oke/ MethodHandles$Lookup.findStatic

23: invokestatic #11 // Method java/ lan
-1} ng /invoke/ MethodHandle;

26: invokevirtual #12 [/ Method java/
29: putstatic #3 // Field -

32: goto 45

35: astore_0

36: new #15 // class java/ lang / RuntimeException
39: dup

40: aload 0O

41: invokespecial #16 // Method java/ lang / RuntimeException ."< init >"
44: athrow
45: return
Exception table:
from to target type
0 32 35 Classjava/ lang / NoSuchMethodException
0 32 35 Classjava/ lang / lllegalAccessException



import java.lang.invoke  .*;
import static java.lang.invoke.ClassRef. CR_int;

public class Ldc {

public static final MethodHandle SUM= Intrinsics. ldc ( MethodHandleRef. of (
Kind. STATIG ClassRef. of ("Ldc"), "sum", CR_int, CR_int, CR_int));
private static int sum(int x, int y){ return xty;}
public static void main(String(] args) throws Throwable {
System. out .printin ~ (( int ) SUMnvokeExact (2, 2));
}

}

$ javac ZXDdoConstantFold Ldc.java

stack=1, locals=0, args_size =0
0: Idc #6 // MethodHandle REF_invokeStatic Ldc.sum:(lI)l
2. putstatic #3 [/l Field SUM:Ljava/ lang /invoke/ MethodHandle;

5: return

53



public static final

MethodHandle SUM= Intrinsics.

Kind. STATIG ClassRef. of ("Ldc"), "sum", CR_int,

ldc ( MethodHandleRef. of (
CR_int, CR_int));

54



/**

* Instructs the compiler to generate an { @codeldc } instruction for the given
*{ @code Constable} instance. A compiler error will be issued if it cannot

* be proved that the argument is a constant

* (@aram <T> the type to which this constant pool entry resolves

* (@aram constant a constant to be ldc'ed
* @return the constant wrapped inside the { @code Constable} object
*/
public static <T> T Idc (ConstantRef <T> constant) {
throw new UnsupportedOperationException  ("no reflective access” );

}




/**

*Returna{ @codeMethodHandleRef} corresponding to an
* Invocation of a static method
* @aram kind One of: STATIC, VIRTUAL, INTERFACE_VIRTUAL, SPECIAL, CONSTRUCTOR
* (@aram clazz the class containing the method
* (@aram name the name of the method (ignored if KiInd=CONSTRUCTOR)
* (@aram returnType the return type of the method
* (@@aram paramTypes the parameter types of the method
* @return the { @codeMethodHandleRef}
*/
@ rackableConstant
public static MethodHandleRef of(Kind kind , ClassRef clazz , String name,
ClassRef returnType , ClassRef ... paramTypes) {
return of(kind, clazz ,name, MethodTypeRef.of (returnType , paramTypes));



public class Ldc {

static final MethodTypeRef RETURNS INFE

MethodTypeRef. of (CR_int);
static final MethodTypeRef INT_BINARY_ OP=

RETURNS [NihsertParameterTypes (0, CR_int, CR_int);
public static final MethodHandle SUM= Intrinsics. ldc (

MethodHandleRef. of (Kind. STATICG ClassRef. of ("Ldc"), "sum",

private static int sum(int x, int y){ return x +vy;}
public static void main(String(] args) throws Throwable {

System. out .printin ~ (( int ) SUMnvokeExact (2, 2));

}
}

INT_BINARY_OR;
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InvokeDynami@ndy)

{ iInvokedynamigfbootstrapMethodnameAndTypgconstantarg9 (dynamicargg J

1St

[BootstrapMethoc(LookupIookup, String nameMethodTypetype, ObjeciargsX @

2nd

CallSite

J

{ CallSite.getTarg@tJ

MethodHandle

[MethodHandle.invokeExa(a:iynamicargsJ
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https://www.youtube.com/watch?v=DgshYDTpS9I
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