


Safe harbor statement

Bcé, uto 6yaeTt cka3aHo, peasin30BaHO TO/IbKO B 3KCEPUMEHMAsbHOU
gepcuu A3blKa Java. HUKTO He rapaHTUPYET, YTO XOTb YTO-TO U3 3TOTO
nonagéT B opmumanbHbit penuns. Jliobble geTanu peannsaumm MmoryT
M3MEHUTLCA MPON3BOJIbHbIM 06pPa30M MAN BOODLLE NCYE3HYTD.
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Constants in Amber with Vicente Romero and Paul Sandoz
https://www.youtube.com/watch?v=XbECOjW1fDY
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JEP 286:
Local Variable Type Inference
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int i = 2017;

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

String s = " Hello ";

System.out.println(s.trim() + ", " + list.get(@) + "-" + 1i);



int i = 2017;

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

String s = " Hello ";

System.out.println(s.trim() + ", " + list.get(@) + "-" + 1i);

var i = 2018;

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

var s = " Hello “;

System.out.println(s.trim() + ", " + list.get(@) + "-" + i);



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

¥

var(2017, i ->
var(Arrays.asList("Joker™, "JPoint"), list ->
var(" Hello ", s ->
System.out.println(s.trim() + ", " + list.get(@Q) + "-" + 1)
)));

var 1 = 2018;
var list = Arrays.asList("Joker™, "JPoint™);

var s = Hello “;
System.out.println(s.trim() + ", " + list.get(@) + "-" + i);



var a;
var b
var c
var| ]
var e
var g
var h

(| I = W | B |

null;

{1, 2, 3};

= new int[] {4, 5,
5, f = 6;

String::trim;

() ->{ };

6};
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interface Animal {}
interface Cat extends Animal { void meow(); }
interface Dog extends Animal { void bark(); }

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

¥
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void anonymousObject() {
var object = new Object() {
int x, y;

void print() {
System.out.println(x + +Y);
}
}s
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();

})s

// Ucnone3yem result.count, result.name yxe 6e3 6s0kupobku

¥

13



int var = var();



int var = var();

variable var = var();



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

variable with_inferred_type var = var();



int var = var();
variable var = var();
variable with_inferred_type var =

$variable with_inferred type$ var

var();

var();
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int var = var();

variable var = var();

variable with_inferred_type var =
$variable with_inferred type$ var

$%"& var = var();

var();

= var();
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Restricted keywords

var var = var();



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

class MyMap<var, val> extends HashMap<var, val> {}
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» 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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enum Conf {
JOKER {
void getWetUnderSpbRain() {
System.out.println("You're really wet!"™);

}

}s
IBREAK {

void getFrozenInSiberia() {
System.out.println("You're frozen!");

}
¥
¥
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enum Conf {
JOKER {
void getWetUnderSpbRain() {
System.out.println("You're really wet!"™);

}

}s
IBREAK {

void getFrozenInSiberia() {
System.out.println("You're frozen!");

}
¥
¥

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

¥
}

static class JBreak extends Conf {
private JBreak() {}
void getFrozenInSiberia() {
System.out.println("You're frozen!");

¥

}
public static final Joker JOKER = new Joker();

public static final JBreak JBREAK = new JBreak();

25



enum Converter<T> {
INTEGER<Integer> {
Integer fromString(String s) { return Integer.valueOf(s); }
}s
DOUBLE<Double> {
Double fromString(String s) { return Double.valueOf(s); }
}s
DATE<LocalDate> {
LocalDate fromString(String s) { return LocalDate.parse(s); }

s

abstract T fromString(String s);

26



5bino: Converter$l

Ctano: Converter$$INTEGER
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5bino: Converter$l
Ctano: Converter$$INTEGER

lenaews Class.forName("Converter$l™) »??
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5bino: Converter$l

Ctano: Converter$$INTEGER

v
v
v

Nenaewb Class.forName("Converter$l™)

CAM CEBE

3/T0BHbIN BYPATUHO!!!




EnumSet.noneOf(Converter.class);



EnumSet.noneOf(Converter.class);

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

7

Type parameter ‘Converter’ is not within its bound; should extend
‘java.lang.Enum<Converter>’
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EnumSet.noneOf(Converter.class);

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

7

Type parameter ‘Converter’ is not within its bound; should extend
‘java.lang.Enum<Converter>’

class EnumSet<E extends Enum<E>> extends AbstractSet<E>
“F-bound”
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EnumSet.noneOf(Converter.class);

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

7

Type parameter ‘Converter’ is not within its bound; should extend
‘java.lang.Enum<Converter>’

class EnumSet<E extends Enum<E>> extends AbstractSet<E>
“F-bound”

i

Converter extends Enum<Converter>
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EnumSet.noneOf(Converter.class);

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

__——

Type argument ‘Converter<?>’ is not within bounds of type-variable E

class EnumSet<E extends Enum<E>> extends AbstractSet<E>

“F-bound”

i

Converter<?> extends Enum<Converter<?>>
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JEP 302
Lambda Leftovers

o >



Lambda Leftovers

1. MoayepK = UTHOPUPYEMbIN NapamMmeTp

BiFunction<Integer, String, String> biss =
(1, ) -> String.valueOf(1);

2. I'Ieperblee nepemeHHbIX NapamMmeTpamu !'IFIM6,£I,bI
map.computelfAbsent (key, key -> key.length()):;

3. Ucnonb3oBaHWe Bo3Bpallaemoro Tuna 1ambéabl Ana paspelieHmns HeogHO3HaYHOCTEN

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

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



[logvepKu

BinaryOperator<String> op = (_,

_) -> "foo";
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[logvepKu

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

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

} catch (IOException ) { }
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[logvepKu

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

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

} catch (IOException ) { }

long count(Iterable<?> iterable) {
long count = 0;
for (Object _ : iterable) count++;
return count;

¥
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[logvepKu

@Override
void doSomething(int _, String ) {
// Do nothing

¥
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[loa4yepKn

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

¥



[loa4yepKn

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

¥

native void doSomething(int _, String );

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

[loa4yepKn

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

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

} catch (IOException ) { }

long count(Iterable<?> iterable) {
long count = 0;

for (Object _ : iterable) count++;

return count;
}
Plropeide ‘
void-doSomething(dnt 5 String { \ /
— AL e an i ng
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[lepencnonb3oBaHNE MMEH B MapaMeTpax

void add(Map<String, List<String>> multiMap,
String key, String value) {
multiMap.computeIfAbsent(key, k -> new ArraylList<>())
.add(value);



[lepencnonb3oBaHNE MMEH B MapaMeTpax

void add(Map<String, List<String>> multiMap,
String key, String value) {
multiMap.computeIfAbsent(key, k -> new ArraylList<>())
.add(value);

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

multiMap.computeIfAbsent(key, _ -> new Container(key, false))
.accept(value);



[lepencnonb3oBaHNE MMEH B MapaMeTpax

void add(Map<String, Container> multiMap,
String key, String value) {
multiMap.computeIfAbsent(key, key -> new Container(key, false))
.accept(value);



[TA AH 3€“Ljhl&bfu

interface a{

a a(a a); T
J |
blic static void main(String[] ) { A-P AR
public static void main(String[] args
aa=a->a.a(a); 2 <t—.<t\\

a.a((a a) -> a);
} A

> A
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JEP 303:
Constant folding (bytecode intrinsics for
LDC & invokedynamic)

49



.DC/LDC W/LDC2 W

v'LDC (0x12), LDC_W (0x13): push constant on the stack:

v'CONSTANT _Integer > int

v'CONSTANT _Float -> float

v'CONSTANT _String ->java.lang.String

v'CONSTANT _Class ->java.lang.Class
v'CONSTANT_MethodType ->java.lang.invoke.MethodType

v'CONSTANT_MethodHandle  ->java.lang.invoke.MethodHandle

v'LDC2_W (0x14): push 2-slot constant on the stack:
v'CONSTANT _Long -> long
v'CONSTANT Double -> double

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



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, "“sum",

MethodType.methodType(int.class, int.class, int.class));
} catch (NoSuchMethodException | IllegalAccessException e) {
throw new RuntimeException(e);

}
}

private static int sum(int x, int y) { return x + y; }

public static void main(String[] args) throws Throwable {
System.out.println((int)SUM.invokeExact(2, 2));

}
}

51



stack=9, locals=1, args size=0

9:

3:

5:

7:
10:
13:
14:
17:
18:
19:
22:
23:
26:
29:
32:
35:
36:
39:
40:
41:
44
45;

invokestatic
ldc

ldc
getstatic
getstatic
iconst 1
anewarray
dup

iconst 0
getstatic
aastore
invokestatic
invokevirtua
putstatic
goto
astore 0O

new

dup

aload ©
invokespecia
athrow
return

Exception table:

from

%) 32
%) 32

1

1

35
35

#6
#7
#3
#9
#9

#10

#9
#11
#12
#3
45

#15

#16

// Method java/lang/invoke/MethodHandles.lookup
// class test/Ldc

// String sum

// Field java/lang/Integer.TYPE:Ljava/lang/Cl
// Field java/lang/Integer.TYPE:Ljava/lang

// class java/lang/Class

// Field java/lang/Integer java/lang/Class;

// Method java/lang e/MethodType.methodType
// Method java/le voke/MethodHandles$Lookup.findStatic
// Field SU lang/invoke/MethodHandle;

/] cl

java/lang/RuntimeException

// Method java/lang/RuntimeException."<init>"

to target type

Class java/lang/NoSuchMethodException
Class java/lang/IllegalAccessException
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import java.lang.invoke.*;
import static java.lang.invoke.ClassRef.CR_1int;

public class Ldc {
public static final MethodHandle SUM = Intrinsics.ldc(MethodHandleRef.of(
Kind.STATIC, ClassRef.of("Ldc"), "sum", CR_int, CR _int, CR 1int));

private static int sum(int x, int y) { return x+y; }

public static void main(String[] args) throws Throwable {
System.out.println((int)SUM. invokeExact(2, 2));

}
}

$ javac -XDdoConstantFold Ldc.java

stack=1, locals=0, args size=0
0: ldc #6  // MethodHandle REF_invokeStatic Ldc.sum:(II)I
2: putstatic #3 // Field SUM:Ljava/lang/invoke/MethodHandle;
5: return

53



public static final MethodHandle SUM = Intrinsics.ldc(MethodHandleRef.of(
Kind.STATIC, ClassRef.of("Ldc"), "sum", CR _int, CR _int, CR 1int));

54



/**
* Instructs the compiler to generate an {@code ldc} instruction for the given
* {@code Constable} instance. A compiler error will be issued if it cannot
* be proved that the argument 1s a constant
* @param <T> the type to which this constant pool entry resolves
* @param constant a constant to be Lldc'ed
* @return the constant wrapped inside the {@code Constable} object
*/
public static <T> T ldc(ConstantRef<T> constant) {
throw new UnsupportedOperationException(“no reflective access");

}

55



/>I<>I<
* Return a {@code MethodHandleRef} corresponding to an
* invocation of a static method
* @param Rind One of: STATIC, VIRTUAL, INTERFACE VIRTUAL, SPECIAL, CONSTRUCTOR
* @param clazz the class containing the method
* @param name the name of the method (ignored i1f kRind=CONSTRUCTOR)
* @param returnType the return type of the method
* @param paramTypes the parameter types of the method
* @return the {@code MethodHandleRef}
A
@TrackableConstant
public static MethodHandleRef of(Kind kind, ClassRef clazz, String name,
ClassRef returnType, ClassRef... paramTypes) {
return of(kind, clazz, name, MethodTypeRef.of(returnType, paramTypes));

56



public class Ldc {
static final MethodTypeRef RETURNS_ INT =
MethodTypeRef.of (CR_1int);
static final MethodTypeRef INT_BINARY OP =
RETURNS INT.insertParameterTypes(©, CR _int, CR int);

public static final MethodHandle SUM = Intrinsics.Lldc(
MethodHandleRef.of (Kind.STATIC, ClassRef.of("Ldc"), "sum"™, INT_BINARY OP));

private static int sum(int x, int y) { return x + y; }

public static void main(String[] args) throws Throwable {
System.out.println((int)SUM. invokeExact(2, 2));

}
}

57



InvokeDynamic (indy)

4[invokedynamic #bootstrapMethod nameAndType (constant args) (dynamic args) J

1St

[BootstrapMethod(Lookup lookup, String name, MethodType type, Object args...) ]

2nd

CallSite

J

{ CallSite.getTa rget()}

MethodHandle

[MethodHandIe.invokeExact(dynamic args)]

58



://www.youtube.com/watch?v=DgshYDTpS9l

Invokedynamic: Deep Dive

Viadimir lvanov, @iwanOwww
HotSpot JVM Compiler
Oracle

11.03.2015

MAKE THE
FUTURE
JAVA

ORACLE



https://www.youtube.com/watch?v=DgshYDTpS9I

InvokeDynamic B Java

v Komnunauma namba (Java 8)
(a, b) -> a + Db

v Komnunauma ccbinok Ha meTtoapl (Java 8)
Integer: :sum

v Komnunauma KoHKkaTeHaumm ctpok (Java 9) — cnasa @shipilév!
"Hello LA _I_ X _|_ LA ! A



static class Counter {
final String name;
final AtomiclLong count = new AtomicLong();

public Counter(String name) { this.name = name; }

void add() { System.out.println(name + "#" + count.incrementAndGet()); }

static final Map<String, Counter> ourCounters = new ConcurrentHashMap<>();

Counter getCounter(String name) {
return ourCounters.computeIfAbsent(name, Counter::new);

¥
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public static void main(String[] args) {
for(int i=0; i<3; i++) {
getCounter("one").add();
getCounter("two").add();

}
getCounter("one").add();

one#l
two#l
one#2
two#2
one#3
two#3
one#4
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static class Counter {
final String name;
final AtomiclLong count = new AtomicLong();

public Counter(String name) { this.name = name; }

void add() { System.out.println(name + "#" + count.incrementAndGet()); }

}

//7static CallSite counter(MethodHandles.Lookup lookup, String name, MethodType type) { ‘\\
Counter counter = new Counter(name);
return new ConstantCallSite(Intrinsics. ldc(

MethodHandleRef.of(Kind.VIRTUAL, ClassRef.of("Counter™), "add", CR _void)

) .bindTo(counter));

U Y,

63



public class Indy {
static class Counter {..}
static CallSite counter(MethodHandles.Lookup lookup, String name, MethodType type) {..}

static final BootstrapSpecifier BSM = BootstrapSpecifier
.of (MethodHandleRef.ofIndyBootstrap(ClassRef.of("Indy"), "counter",
ClassRef.of("java.lang.invoke.CallSite")));

public static void main(String[] args) throws Throwable {
for(int 1i=0; i<3; i++) {
Intrinsics.invokedynamic (BSM, "one");
Intrinsics.invokedynamic (BSM, "two");
}
Intrinsics.invokedynamic(BSM, "one");
}
}
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public class Indy {
static class Counter {..}
static CallSite counter(MethodHandles.Lookup lookup, String name, MethodType type) {..}

static final BootstrapSpecifier BSM = BootstrapSpecifier
.of (MethodHandleRef.ofIndyBootstrap(ClassRef.of("Indy"), "counter",
ClassRef.of("java.lang.invoke.CallSite")));

//;ublic static void main(String[] args) throws Throwable {\\\
for(int 1i=0; i<3; i++) {
Intrinsics.invokedynamic (BSM, "one");
Intrinsics.invokedynamic (BSM, "two");

¥

Intrinsics.invokedynamic(BSM, "one");

3 /

¥
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public class Indy {
static class Counter {..}
static CallSite counter(MethodHandles.Lookup lookup, String name, MethodType type) {..}
static final BootstrapSpecifier BSM = ..;

public static void main(String[] args) throws Throwable {
for(int i=0; i<3; i++) {
Intrinsics.invokedynamic(BSM, "one");
Intrinsics.invokedynamic (BSM, "two");
}
Intrinsics.invokedynamic(BSM, "one");
}
}

one#l
two#l
one#2
two#2
one#3
two#3
one#l
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“One person’s constant is another person’s variable”
Susan Gerhart

JEP 309:
Constant dynamic

67



.DC/LDC W/LDC2 W

v'LDC (0x12), LDC_W (0x13): push constant on the stack:

v'CONSTANT _Integer > int

v'CONSTANT _Float -> float

v'CONSTANT _String ->java.lang.String

v'CONSTANT _Class ->java.lang.Class
v'CONSTANT_MethodType ->java.lang.invoke.MethodType

v'CONSTANT_MethodHandle  ->java.lang.invoke.MethodHandle

v'LDC2_W (0x14): push 2-slot constant on the stack:
v'CONSTANT _Long -> long
v'CONSTANT Double -> double

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



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

Constant pool: yero Henb3s

v null > aconstnull

v'Enum constant > getstatic EnumType.CONSTANT
v'int.class > getstatic Integer.TYPE
v'Yycraa dyHKUMA > invokedynamic ..

v CNncok apyrux KoHcTaHT (List.of(xyz))
v'"Mano nu yto eweé!
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InvokeDynamic (indy)

4[invokedynamic #bootstrapMethod nameAndType (constant args) (dynamic args) J

1St

[BootstrapMethod(Lookup lookup, String name, MethodType type, Object args...) ]

2nd

CallSite

J

{ CallSite.getTa rget()}

MethodHandle

[MethodHandIe.invokeExact(dynamic args)]
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Constant dynamic (condy)

v'HosbI# TMn KoHcTaHT B nyne (CONSTANT _Dynamic):
v Umsa
v Tun
v'Bootstrap method
v'KOHCTaHTHbIE apryMeHTbl

v'Bootstrap Bbi3bIBaeTCcA OAMNH pas3



https://github.com/forax/cplisp
By Rémi Forax

cplisp

A Lisp that is able to compile part of itself into the constant pool of a Java .class

It uses the new constant dynamic (condy) constant pool constant, so if you want to run a .class, you need to get the source of

the project amber

hg clone http://hg.openjdk.java.net/amber/amber

then update to move to the condy branch

hg update condy

then compile the whole jdk

configure
make images
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https://github.com/forax/cplisp

public static void main(java.lang.String[]);

descriptor: ([Ljava/lang/String;)V

flags: (0x0009) ACC_PUBLIC, ACC_STATIC

Code: stack=1, locals=1, args_size=1
0: Idc #26 // ConstantDynamic #1:eval:Ljava/lang/Object;
2: pop
3: return
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(eval (print hello cplisp))

BootstrapMethods:
0: #21 REF_invokeStatic fr/umlv/cplisp/CpLisp.bsm
Method arguments:

#10 print

#12 hello

#14 cplisp

1: 0: #21 REF _invokeStatic fr/umlv/cplisp/CpLisp.bsm
Method arguments:

#8 eval

#24 #0:print:Ljava/lang/Object;
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import java.lang.invoke.*;

public class Condy {
public static void main(String[] args) {
System.out.println((Object)Intrinsics.ldc(ConstantRef.ofNull()));

}
}



public static void main(java.lang.String[]);
descriptor: ([Ljava/lang/String;)V
flags: (©x0009) ACC PUBLIC, ACC _STATIC

Code:
stack=2, locals=1, args size=1
0: getstatic #2 // Field java/lang/System.out:Ljava/io/PrintStream;
3: ldc #3 // ConstantDynamic #0: :Ljava/lang/Object;
5: invokevirtual #4 // Method java/io/PrintStream.println:(Ljava/lang/Object;)V
8: return
BootstrapMethods:

©: #19 REF_invokeStatic java/lang/invoke/ConstantBootstraps.defaultValue
Method arguments:
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public class Condy {
static Pattern patternBS(MethodHandles.Lookup lookup, String name, Class<?> type,
String pattern) {

return Pattern.compile(pattern);

}

static final MethodHandleRef PATTERN_CONDY = MethodHandleRef.ofCondyBootstrap(
ClassRef.of("Condy"), "patternBS", ClassRef.of("java.util.regex.Pattern"), CR_String);

public static void main(String[] args) {
for(String arg : args) {
Pattern p = Intrinsics.ldc(DynamicConstantRef.of(
BootstrapSpecifier.of (PATTERN _CONDY, "[,;1")));
System.out.println(Arrays.toString(p.split(arg)));

}
}
}
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public class Condy {
static Pattern patternBS(MethodHandles.Lookup lookup, String name, Class<?> type,
String pattern) {
return Pattern.compile(pattern);

}

static final MethodHandleRef PATTERN_CONDY = MethodHandleRef.ofCondyBootstrap(
ClassRef.of("Condy"), "patternBS", ClassRef.of("java.util.regex.Pattern"), CR_String);

public static void main(String[] args) {
for(String arg : args) {
Pattern p = Intrinsics.ldc(DynamicConstantRef.of(
BootstrapSpecifier.of (PATTERN _CONDY, "[,;1")));
System.out.println(Arrays.toString(p.split(arg)));

}
}
}
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public class Condy {
static Pattern patternBS(MethodHandles.Lookup lookup, String name, Class<?> type,
String pattern) {
return Pattern.compile(pattern);

}

static final MethodHandleRef PATTERN_CONDY = MethodHandleRef.ofCondyBootstrap(
ClassRef.of("Condy"), "patternBS", ClassRef.of("java.util.regex.Pattern"), CR_String);

public static void main(String[] args) {
for(String arg : args) {
Pattern p = Intrinsics.ldc(DynamicConstantRef.of(
BootstrapSpecifier.of (PATTERN _CONDY, "[,;1")));
System.out.println(Arrays.toString(p.split(arg)));

}
}

}
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public class Condy {
static Pattern patternBS(MethodHandles.Lookup lookup, String name, Class<?> type,
String pattern) {
return Pattern.compile(pattern);

}

static final MethodHandleRef PATTERN_CONDY = MethodHandleRef.ofCondyBootstrap(
ClassRef.of("Condy"), "patternBS", ClassRef.of("java.util.regex.Pattern"), CR_String);

public static void main(String[] args) {
for(String arg : args) {
Pattern p = Intrinsics.ldc(DynamicConstantRef.of(
BootstrapSpecifier.of (PATTERN _CONDY, "[,;1")));
System.out.println(Arrays.toString(p.split(arg)));

}
[Pattern p2 = Intrinsics.ldc(DynamicConstantRef.of( J

BootstrapSpecifier.of(PATTERN _CONDY, "[,;1")));
System.out.println(Arrays.toString(p2.split("Joker;JPoint,JBreak™)));

}

}
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public class Condy {
static final MethodHandleRef LAMBDA CONDY = MethodHandleRef.ofCondyBootstrap(
ClassRef.of("java.lang.invoke.LambdaMetafactory"), "metafactory",
CR _Object, CR MethodType, CR _MethodHandle, CR_MethodType) ;

static final MethodTypeRef INT BINARY FN = MethodTypeRef.of(CR _1int, CR _int, CR _1int);

static final MethodHandleRef INT_SUM = MethodHandleRef.of(Kind.STATIC,
CR_Integer, "sum", INT_BINARY_FN);

public static void main(String[] args) {
IntBinaryOperator sum = Intrinsics.ldc(DynamicConstantRef.of(BootstrapSpecifier.of(
LAMBDA_CONDY, INT BINARY_ FN, INT_SUM, INT_BINARY_FN),
"applyAsInt", ClassRef.of("java.util.function.IntBinaryOperator")));
System.out.println(sum.applyAsInt(2, 2));

}
}
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public class Condy {
static final MethodHandleRef LAMBDA CONDY = MethodHandleRef.ofCondyBootstrap(
ClassRef.of("java.lang.invoke.LambdaMetafactory"), "metafactory",
CR _Object, CR MethodType, CR _MethodHandle, CR_MethodType) ;

(static final MethodTypeRef INT BINARY FN = MethodTypeRef.of(CR_int, CR int, CR _1int);

static final MethodHandleRef INT_SUM = MethodHandleRef.of(Kind.STATIC,
S CR_Integer, "sum", INT_BINARY_FN);

~

J

public static void main(String[] args) {
IntBinaryOperator sum = Intrinsics.ldc(DynamicConstantRef.of(BootstrapSpecifier.of(
LAMBDA_CONDY, INT BINARY_ FN, INT_SUM, INT_BINARY_FN),
"applyAsInt", ClassRef.of("java.util.function.IntBinaryOperator")));
System.out.println(sum.applyAsInt(2, 2));

}
}
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public class Condy {
static final MethodHandleRef LAMBDA CONDY = MethodHandleRef.ofCondyBootstrap(
ClassRef.of("java.lang.invoke.LambdaMetafactory"), "metafactory",
CR _Object, CR MethodType, CR _MethodHandle, CR_MethodType) ;

static final MethodTypeRef INT BINARY FN = MethodTypeRef.of(CR _1int, CR _int, CR _1int);

static final MethodHandleRef INT_SUM = MethodHandleRef.of(Kind.STATIC,
CR_Integer, "sum", INT_BINARY_FN);

/Ehblic static void main(String[] args) { 4\\
IntBinaryOperator sum = Intrinsics.ldc(DynamicConstantRef.of(BootstrapSpecifier.of(
LAMBDA_CONDY, INT BINARY_ FN, INT_SUM, INT_BINARY_FN),
"applyAsInt", ClassRef.of("java.util.function.IntBinaryOperator")));
System.out.println(sum.applyAsInt(2, 2));

N J
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public class Condy {
public static void main(String[] args) {
IntBinaryOperator sum = Integer::sum;
System.out.println(sum.applyAsInt(2, 2));
IntBinaryOperator sum2 = Integer::sum;
System.out.println(sum2.applyAsInt(2, 2));



«[pe3eHTaumna 6e3 JIMH-6eHumapKa —
4yTO HpPaYHan Houyb 6e3 HeBeCTbI»
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@Benchmark
public String processStringNormal() {
return Optional.of(" foo ").map(String::trim).orElse("");

}
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@Benchmark
public String processStringNormal() {

return Optional.of(" foo ").map(String::trim).orElse("");
}

@Benchmark
public String processStringCondy() {
return Optional.of(" foo ").map(Intrinsics.Lldc(
DynamicConstantRef.<UnaryOperator<String>>of(BootstrapSpecifier.of(
MethodHandleRef.ofCondyBootstrap(
ClassRef.of("java.lang.invoke.LambdaMetafactory"), "metafactory”,
CR _Object, CR _MethodType, CR _MethodHandle, CR_MethodType),
MethodTypeRef.of (CR_Object, CR Object), MethodHandleRef.of(
Kind.VIRTUAL, CR String, "trim", MethodTypeRef.of(CR _String)),
MethodTypeRef.of (CR_String, CR _String)),
"apply"”, ClassRef.of("java.util.function.UnaryOperator”)))).orElse("");
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@Benchmark
public String processStringNormal() {

return Optional.of(" foo ").map(String::trim).orElse("");
}

@Benchmark
public String processStringCondy() {
return Optional.of(" foo ").map(Intri
DynamicConstantRef.<UnaryOp—N
MethodHandleRef.ofCondyBoot
ClassRef.of("java.lang.in
CR _Object, CR_MethodTypé
MethodTypeRef.of (CR _Object, @
Kind.VIRTUAL, CR_String,
MethodTypeRef.of (CR_Str/
"apply"”, ClassRef.of("java.

Fory"), "metafactory",

¢, CR_MethodType),
dHandleRef. of(
bdTypeRef.of (CR_String)),

9)),
ynaryOperator™)))).orElse("");
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public java.lang.String processStringNormal();
Code:

9:
2:
5:
10:
13:
15:
18:
21:

ldc #2
invokestatic #3

invokedynamic #4,

invokevirtual #5

ldc #6
invokevirtual #7
checkcast #8
areturn

(%)

//
//
//
//
//
//
//

String " foo
Method java/util/Optional.of

InvokeDynamic #0:apply:()Ljava/util/function/Function;

Method java/util/Optional.map
String ""

Method java/util/Optional.orElse
class java/lang/String

public java.lang.String processStringCondy();
Code:

9:
2:
5:
7:
10:
12:
15:
18:

ldc #2
invokestatic #3
ldc #9
invokevirtual #5
ldc #6
invokevirtual #7
checkcast #8

areturn

//
//
//
//
//
//
//

String foo
Method java/util/Optional.of

Dynamic #1l:apply:Ljava/util/function/UnaryOperator;
Method java/util/Optional.map

String ""

Method java/util/Optional.orElse

class java/lang/String
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# JMH version: 1.19

# VM version: JDK 10-internal, VM 10-internal+0@-adhoc.lan.amber

# VM invoker: /mnt/storage/amber/build/linux-x86_64-normal-server-release/jdk/bin/java
# VM options: <none>

Benchmark Mode Cnt  Score Error Units

Condy.processStringCondy  avgt 10 28.114 + 1.657 ns/op

Condy.processStringNormal avgt 10 28.065 *+ 1.507 ns/op

# JMH version: 1.19

# VM version: JDK 10-internal, VM 10-internal+0-adhoc.lan.amber

# VM invoker: /mnt/storage/amber/build/linux-x86_64-normal-server-release/jdk/bin/java
# VM options: =-Xint

Benchmark Mode Cnt Score Error Units
Condy.processStringCondy avgt 100 3675.217 86.479 ns/op
Condy.processStringNormal avgt 100 3897.361 + 102.085 ns/op

I+ I+
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# JMH version: 1.19

# VM version: JDK 10-internal, VM 10-internal+0@-adhoc.lan.amber

# VM invoker: /mnt/storage/amber/build/linux-x86_64-normal-server-release/jdk/bin/java
# VM options: <none>

Benchmark Mode Cnt  Score Error Units

Condy.processStringCondy  avgt 10 28.114 + 1.657 ns/op

Condy.processStringNormal avgt 10 28.065 *+ 1.507 ns/op

I+ I+

# JMH version: 1.19

# VM version: JDK 10-internal, VM 10-internal+0-adhoc.lan.amber

# VM invoker: /mnt/storage/amber/build/linux-x86_64-normal-server-release/jdk/bin/java
# VM options: =-Xint

Benchmark Mode Cnt Score Error Units
Condy.processStringCondy avgt 100 3675.217 86.479 ns/op
Condy.processStringNormal avgt 100 3897.361 + 102.085 ns/op

a@@mm «A nNATb CTapyLlek — yXe naTb pybnen!»

T
T
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JEP 305:
Pattern Matching
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Pattern (obpa3zeu)

v'null

v'KoHctaHta (1, 5.0, "foo")

v Tun+HoBana nepemeHHan (Integer x)

v Tun+(obpasubl gna KomnoHeHT) (Map.Entry(1, String s))
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Ilcnonb30BaHMeE 06PA3LOB:

v <expression>  matches <pattern>

v switch(<expression>) {
case <patternl>: ..; break;
case <pattern2>: ..; break;

default: ..; break;

}
v return switch( ) {
case ->
case ->

default ->
s
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matches

if (x _matches 1) {
System.out.println("x is one!");

¥
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matches

void test(Object x) {
if (x _matches 1) {
System.out.println("x is one!");

}
}
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matches

void test(Object x) {
if (x _matches 1) {
System.out.println("x is one!");

}
}

void test(Object x) {
if (x instanceof Integer && ((Integer) x) == 1) {
System.out.println("x is one!");

}
¥



matches

void test(Object x) {
if (x _matches 1) {
System.out.println("x is one!");

}
}

void test(Object x) {
if (Integer.valueOf(1l).equals(x)) {
System.out.println("x is one!l™);

}
¥
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__matches

final int _ matches = 1;
if (__matches __matches  matches) {
System.out.println("Matches!");

¥
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__matches

final boolean @ matches = false;
if ((__matches _ matches _ matches) _ matches  matches) {
System.out.println("Matches!");

¥
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__matches

void test(Object x) {
if (x __matches String s) {
System.out.println(s.trim());

}
}

void test(Object x) {
if (x instanceof String) {
String s = (String) x;
System.out.println(s.trim());

}
}
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matches

void test(Object x) {
if (!(x __matches String s)) {
System.out.println("not string");
return;
} else {
System.out.println(s.trim());

}
¥
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matches

void test(Object x) {
if (!(x __matches String s)) {
System.out.println("not string");
return;

}
System.out.println(s.trim());

¥
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matches

boolean isNonEmptyString(Object obj) {
return obj _ _matches String s && !s.isEmpty();

¥



matches

int firstInt(Object o0l, Object 02) {
return (ol _ matches Integer i || 02 _ _matches Integer i)
i : 0;



matches

void intOrLong(Object obj) {
if (obj __matches Integer n || obj _ _matches Long n) {
System.out.println(n.longValue()); // n is Number?

}
}
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switch

static void testSwitch(Object obj) {
switch(obj) {
case 1:
System.out.println("One"); break;
case 2:
System.out.println("Two"); break;
case Integer 1i:
System.out.println("Other integer:
case Number n:
System.out.println("Non-integer number:
default:
System.out.println("Other™); break;

+ i); break;

+ n); break;
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switch

static void testSwitch(Object obj) {
switch(obj) {
case 1:
System.out.println("One"); break;
case 2:
System.out.println("Two"); break;
case Integer 1i:
System.out.println("Other integer:
case Number n:
System.out.println("Non-integer number:
case null:
default:
System.out.println("Other™); break;

+ i); break;

+ n); break;
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Xo4yeTca ewe’?

v'Pattern Matching with Brian Goetz @BrianGoetz
https://youtu.be/n3 8YcYKScw
http://cr.openjdk.java.net/~briangoetz/amber/pattern-match.html
http://cr.openjdk.java.net/~briangoetz/amber/pattern-match-translation.html|
http://cr.openjdk.java.net/~briangoetz/amber/switch-rehab.html

v'Constants in Amber with Vicente Romero and Paul Sandoz
https://youtu.be/XbECOjW1fDY
http://cr.openjdk.java.net/~briangoetz/amber/constables.html

v'Mailing lists
http://mail.openjdk.java.net/mailman/listinfo/amber-spec-observers
http://mail.openjdk.java.net/mailman/listinfo/amber-dev
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https://youtu.be/n3_8YcYKScw
http://cr.openjdk.java.net/~briangoetz/amber/pattern-match.html
http://cr.openjdk.java.net/~briangoetz/amber/pattern-match-translation.html
http://cr.openjdk.java.net/~briangoetz/amber/switch-rehab.html
https://youtu.be/XbEC0jW1fDY
http://cr.openjdk.java.net/~briangoetz/amber/constables.html
http://mail.openjdk.java.net/mailman/listinfo/amber-spec-observers
http://mail.openjdk.java.net/mailman/listinfo/amber-dev

Cnacubo
3a BHUMaHue

https://twitter.com/tagir_valeev
https://habrahabr.ru/users/lany
https://github.com/amaembo
tagirvaleev@jetbrains.com

jetbrains.com
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