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public final class User §

private final String firstName; d at a, C 1 as S U S e P (

private final String lastName;

private final int age; Val fi PStName : St r‘ing | 4

public User(String firstName, String lastName, int age) £ .
this.firstName = firstName; _> 1 1 'tN ® St
this.lastName = lastName; Va as ame - P 1 ng | 4
this.age = age;

; val age: Int

public String getFirstName() £
return firstName;

3

public String getlLastName() §
return lastName;

3

public int getAge() ¢
return age;

3

@Override public boolean equals(Object o) §
1f (this == o) return true;
if (o == null || getClass() != o.getClass()) return false;
User user = (User) o;
return age == user.age
&& Objects.equals(firstName, user.firstName)
&& Objects.equals(lastName, user.lastName);

3

@Override public int hashCode() £
return Objects.hash(firstName, lastName, age);

3

@Override public String toString() £
return "Userg"
+ "firstName='"
firstName
I\ll
", lastName='""
lastName
I\ll
ll, age="
age

I}l;

+ 4+ + + + + + +
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"nrotol";

syntax
package com.sample;

message Ogre 3
requlired string name = 1;
repeated 1nt32 layers s
optional string swamp 33

5



public final String name;
public final List<Integer> layers;
public final String swamp;

public Ogre(String name, List<Integer> layers, String swamp) 3
this(name, layers, swamp, ByteString.EMPTY);

5

public 0gre(String name, List<Integer> layers, String swamp,
ByteString unknownFields) $
super (ADAPTER, unknownFields);
thlis.name = name;
this.layers = Internal.immutableCopyOf("layers', layers);
this.swamp = swamp;

5



public final String name;
public final List<Integer> layers;
public final String swamp;

Ogre(String name, List<Integer> layers, String swamp) 3
(name, layers, swamp, ByteString. )

Ogre(String name, List<Integer> layers, String swamp
ByteString unknownFields) £
( unknownFields)
thlis.name = name;
this.layers = Internal.immutableCopyOf('"layers', layers);
this.swamp = swamp;



public final String name;
public final List<Integer> layers;
public final String swamp;

public Ogre(String name, List<Integer> layers, String swamp) 3
this(name, layers, swamp, ByteString.EMPTY);

5

public 0gre(String name, List<Integer> layers, String swamp,
ByteString unknownFields) *
super (ADAPTER, unknownFields);
this.name = name;
this.layers = Internal.immutableCopyOf("layers', layers);
this.swamp = swamp;

5



public final String name;
public final List<Integer> layers;
public final String swamp;

public Ogre(String name, List<Integer> layers, String swamp) 3
this(name, layers, swamp, ByteString.EMPTY);

5

public 0gre(String name, List<Integer> layers, String swamp,
ByteString unknownFields) $
super (ADAPTER, unknownFields);
this.name = name;
this.lavers = Internal.immutableCopyOf('"layers', layers);
this.swamp = swamp;

5



public final String name;
public final List<Integer> layers;
nublic final String swamp;

oublic Ogre(String name, List<Integer> layers, String swamp) :
this(name, layers, swamp, ByteString.EMPTY);

5

public Ogre(String name, List<Integer> layers, String swamp,
ByteString unknownFields) $
super (ADAPTER, unknownFields);
this.name = name;
this.layers = Internal.immutableCopyOf ( , layers);
this.swamp = swamp;

5



public final String name;
public final List<Integer> layers;
public final String swamp;

public Ogre(String name, List<Integer> layers, String swamp) 3
this(name, layers, swamp, ByteString.EMPTY);

5

public 0gre(String name, List<Integer> layers, String swamp,
ByteString unknownFields) $
super (ADAPTER, unknownFields);
thlis.name = name;
this.layers = Internal.immutableCopyOf("layers', layers);
this.swamp = swamp;

5



class Ogre @JvmOverloads constructor(
val name: String,
val layers: List<Int>,
val swamp: String?,
unknownFl1elds: ByteString = ByteString.EMPTY
) ¢ Message<Ogre, Ogre.Builder>(ADAPTER, unknownFields)



Ogre (
val name: String,
val layers: List<Int>,
val swamp: String?,
unknownFields: ByteString = ByteString.
) : Message<Ogre, Ogre.Bullder>( unknownFields)

Ogre shrek = new Ogre("Shrek'", Arrays.aslList(l, 2), null); ti)
System.out.println(shrek.getSwamp());



Ogre (
@JvmF1ield val name: String,
@JvmField val layers: List<Int>,
@JvmField val swamp: String?,
unknownFields: ByteString = ByteString.
) : Message<Ogre, Ogre.Bullder>( unknownFields)

Ogre shrek = new Ogre("Shrek'", Arrays.aslList(l, 2), null);
System.out.println(shrek.swamp);




override fun equals(other: Any?): Boolean 3
1f (other === this) return true
1f (other !is OgreKt) return false
val o = other as 0OgreKt?

return (unknownFields() == o!!.unknownFields()
&& name == o.name
&& layers == o.layers

&& Internal.equals(swamp, 0.Sswamp))

5

override fun hashCode(): Int 3

var result = super.hashCode
1T (result == 0) $
result = unknownFields () .hashCode()

result = result * 37 + name.hashCode()
result = result * 37 + layers.hashCode()
result = result * 37 + (swamp?.hashCode() ?: 0)

super.hashCode = result

5

return result

5

override fun toString(): String $
val buillder = StringBuilder()
builder.append(", name='"").append(hame)
1T (!lavers.isEmpty()) buillder.append(", lavers=").append(layers)
1T (swamp != null) buillder.append(", swamp=").append(swamp)
return buillder.replace(0, 2, "Ogres").append('?').toString()



class Ogre @JvmOverloads constructor(
dJvmField val name: String,
dJvmField val layers: List<Int>,
dJvmField val swamp: String?,
unknownFl1elds: ByteString = ByteString.EMPTY
) ¢ Message<Ogre, Ogre.Builder>(ADAPTER, unknownFields)




data class 0Ogre @JvmOverloads constructonr(
dJvmField val name: String,
dJvmField val layers: List<Int>,
dJvmField val swamp: String?,
unknownFl1elds: ByteString = ByteString.EMPTY
) ¢ Message<Ogre, Ogre.Builder>(ADAPTER, unknownFields)




data class Ogre @JvmOverloads constructonr(
dJvmField val name: String,
dJvmField val layers: List<Int>,
dJvmField val swamp: String?,
unknownFields: ByteString = ByteString.EMPTY
) : Message<Ogre, Ogre.Builder>(ADAPTER, unknownFields)




data class 0Ogre ©@JvmOverloads constructor(
dJvmField val name: String,
dJvmField val layers: List<Int>,
dJvmField val swamp: String?,
private val unknownFields: ByteString = ByteString.EMPTY
) : Message<Ogre, Ogre.Builder>(ADAPTER, unknownFilields)




class Ogre @JvmOverloads constructor(
dJvmField val name: String,
dJvmField val layers: List<Int>,
dJvmField val swamp: String?,
unknownFl1elds: ByteString = ByteString.EMPTY
) ¢ Message<Ogre, Ogre.Builder>(ADAPTER, unknownFields)




public static final class Buillder extends Message.Buililder<Ogre, Builder> $
public String name;
public List<Integer> layers;
public String swamp;

public Builder() %
layers = Internal.newMutablelist();

3

public Builder name(String name) $
this.name = name;
return this;

3

public Builder layers(List<Integer> layers) $
Internal.checkElementsNotNull (layers);
this.layers = layers;
return this;

3

public Builder swamp(String swamp) ¢
this.swamp = swamp;
return this;

3

@0verride public Ogre build() %
if (name == null) $
throw Internal.missingRequiredFields(name, "name');
3
return new Ogre(name, layers, swamp, super.buildUnknownFields());
3
%



public static final class Buillder extends Message.Builder<Ogre, Builder> $
public String name;
public List<Integer> layers;
public String swamp;

public Builder() ¢
layers = Internal.newMutablelist();

3

public Buillder name(String name) 3
this.name = name;
return this;

3

public Buillder layers(List<Integer> layers) $
Internal.checkElementsNotNull(layers);
this.layers = layers;
return this;

3

public Builder swamp(String swamp) $
this.swamp = swamp;
return this;

3

@0verride public Ogre build() $
if (hame == null) $
throw Internal.missingRequiredFields(name, "name');

3

return new Ogre(name, layers, swamp, super.buildUnknownFields());

3
5



public static final class Buillder extends Message.Buililder<Ogre, Builder> $
public String name;
public List<Integer> layers;
public String swamp;

public Builder() %
layers = Internal.newMutablelist();

3

public Builder name(String name) $
this.name = name;
return this;

3

public Builder layers(List<Integer> layers) $
Internal.checkElementsNotNull (layers);
this.layers = layers;
return this;

3

public Builder swamp(String swamp) ¢
this.swamp = swamp;
return this;

3

@0verride public Ogre build() %
if (name == null) $
throw Internal.missingRequiredFields(name, "name');
3
return new Ogre(name, layers, swamp, super.buildUnknownFields());
3
%



Ogre (
@JvmF1ield val name: String,
dJvmField val layers: List<Int> = emptylList(),
dJvmF1ield val swamp: String? = null,
unknownFields: ByteString = ByteString.

: Message<Ogre, Ogre.Builder>( unknownFields)



val shrek
name

layers

swamp

Ogre(

"shrek',
11stOf(1l, 2),

Null




Ogre shrek = new 0gre();
AN

@NotNull String name, @NotNull List<Iinteger> layers, @Nullable String swamp, @NotNull ByteString unknownFields
@NotNull String name, @NotNull List<Integer> layers, @Nullable String swamp

@NotNull String name, @NotNull List<Iinteger> layers

@NotNull String name




Ogre shrek

hew Ogre("Shrek'", Arrays.aslList(l, 2), "Shrek');



NEVERNEI (o]0



Ogre(
@JvmF1ield val name: String,
@JvmF1eld val layers: List<Int> = emptylList(),
@JvmFl1eld val swamp: String? = null



interface Ogre 3
val name: String
val layers: List<Int>
val swamp: String?



interface Ogre %
val name: String
val layers: List<Int>
val swamp: String?

shrek.getlLayers(); =



inline fun <reifiled T> Ogre.findFriendOfType(): 1? $
for (friend 1n friends()) 3
1T (friend 1s T) return friend

5

return null

5



inline fun <reifiled T> Ogre.findFriendOfType(): 1? $
for (friend 1n friends()) 3
1T (friend 1s T) return friend

5

return null

5

shrek.findFriendOfType<Donkey>()



inline fun <reifiled T> Ogre.findFriendOfType(): 1? $
for (friend 1n friends()) 3
1T (friend 1s T) return friend

5

return null

5

shrek.findFriendOfType<Donkey> ()

shrek.<Donkey>findFriendOfType(); t§>



inline fun <reifiled T> Ogre.findFriendOfType(): 1? $
for (friend 1n friends()) 3
1T (friend 1s T) return friend

5

return hull

5



fun <T> 0Ogre.findFriendOfType(type: Class<i>): T1? 3

for (friend 1n friends()) 3
1T (type.l1sInstance(friend)) return friend as T7?

5

return null

5

inline fun <reified T> 0Ogre.findFriendOfType(): 1?2 3

for (friend 1n friends()) 3
1T (friend 1s T) return friend

5

return hull

5



fun <T> 0Ogre.findFriendOfType(type: Class<i>): T1? 3

for (friend 1n friends()) 3
1T (type.l1sInstance(friend)) return friend as T7?

5

return null

5

inline fun <reified T> 0Ogre.findFriendOfType(): 1?2 3
return findFriendOfType(Tl::class.java)

5



interface SwampChangedlListener 3
fun swampChanged(hewSwamp: String)

5

fun addSwampChangedListener(listener: SwampChangedListener) = ..



interface SwampChangedlListener 3
fun swampChanged(hewSwamp: String)

5

fun addSwampChangedListener(listener: SwampChangedListener) = ..

shrek.addSwampChangedListener(new SwampChangedListener() 3
@0verride public void swampChanged(@GNotNull String newSwamp) 3
System.out.println("What are you doing in " + newSwamp);

%
$);



interface SwampChangedlListener 3
fun swampChanged(hewSwamp: String)

5

fun addSwampChangedListener(listener: SwampChangedListener) = ..

shrek.addSwampChangedListener (newSwamp -> $
System.out.println("What are you doing 1n " + newSwamp);

$);



interface SwampChangedlListener 3
fun swampChanged(hewSwamp: String)

5

fun addSwampChangedListener(listener: SwampChangedListener) = ..



interface SwampChangedlListener 3
fun swampChanged(hewSwamp: String)

5

fun addSwampChangedListener(listener:

shrek.addSwampChangedL1istener(object

override fun swampChanged(nhewSwamp:

System.out.println("What are you

5
5)

SwampChangedListener) = ..

: SwampChangedL1stener 3
String) 3
doing 1n $newSwamp'')




fun addSwampChangedListener(listener: (String) -> Unit) = ..



fun addSwampChangedListener(listener: (String) -> Unit) = ..

shrek.addSwampChangedListener § newSwamp =>
System.out.println("What are you dolng 1in $newSwamp'")

3



fun addSwampChangedListener(listener: (String) -> Unit) = ..

shrek.addSwampChangedListener § newSwamp =>
System.out.println("What are you dolng 1in $newSwamp'")

3

shrek.addSwampChangedListener (newSwamp -> $ =
System.out.println("What are you doing in " + newSwamp);
return Unit.INSTANCE;

5);



4

fun addSwampChangedListener(listener: SwampChangedListener) = ..

public 1nterface SwampChangedListener 3
vold swampChanged(String newSwamp);

5



’

fun addSwampChangedListener(listener: SwampChangedListener) = ..

shrek.addSwampChangedListener (SwampChangedListener § newSwamp =>
System.out.println("What are you dolng 1in $newSwamp'")

3)

public i1nterface SwampChangedLilistener $
vold swampChanged(String newSwamp) ;

5



4

fun addSwampChangedListener(listener: SwampChangedListener) = ..

public 1nterface SwampChangedListener 3
vold swampChanged(String newSwamp);

5

shrek.addSwampChangedListener (newSwamp -> $
System.out.println("What are you doing 1n " + newSwamp);

$);



sealed class Optional<l : Any>
data class Some<T : Any>(val value: T): Optional<T>()
object None : Optional<Nothing>()



sealed class Optional<l : Any>

data class Some<T
object None

fun <T

Any> T1?.as0ptional()

1T (this

4

: Any>(val value: T): Optional<i>()
Optional<Nothing>()

null) None else Some(this)



@fi1le:JvmName("Optionals'")

sealed class Optional<l : Any>
data class Some<T : Any>(val value: T): Optional<T>()
object None : Optional<Nothing>()

@JvmName("ofNullable')
fun <T : Any> T?.asOptional() = 1f (this == null) None else Some(this)



4

sealed class Optional<l : Any> 3
companhlon object $
@JvmName("ofNullable'") @JvmStatic
fun <T ¢ Any> T?.as0Optional() = 1f (this == null) None else Some(this)

5
5
data class Some<T : Any>(val value: T): Optional<T>()
object None : Optional<Nothing>()

Y. KT-15286



sealed class Optional<l : Any> 3
companhlon object $

@JvmStatic
fun <T : Any> ofNullable(value: T17?)

5
5

data class Some<l : Any>(val value: T): Optional<T>()
object None : Optional<Nothing>()

value.asOptional ()

fun <T ¢ Any> T?2.asOptional() = 1f (this == null) None else Some(this)



@f1le:JvmName("-Optionals™)

sealed class Optional<l : Any> 3
companhlon object $

@JvmStatic
fun <T : Any> ofNullable(value: 1?) = value.asOptional()

5
5

data class Some<T : Any>(val value: T): Optional<T>()
object None : Optional<Nothing>()

fun <T ¢ Any> T?2.asOptional() = 1f (this == null) None else Some(this)



class Foo (
val bar: Nothilng,
val listBar: List<Nothing>



class Foo (
val bar: Nothilng,
val listBar: List<Nothing>

Void bar = foo.getBar(); ===
List listBar = foo.getlListBar();
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Class



-
Class
Type




Type

String Map<String, Int>




val stringClass: KClass<String> = String::class



val stringClass: KClass<String> = String::class
val stringName: ClassName = stringClass.asClassName()



val stringClass: KClass<String> = String::class
val stringName: ClassName = stringClass.asClassName()

import kotlin.String

val foo: String = ""



val stringClass: KClass<String> = String::class
val stringName: ClassName = stringClass.asClassName()

import kotlin.String
val foo: String = ""

class String



val stringClass: KClass<String> = String::class
val stringName: ClassName = stringClass.asClassName()

class String 3
val foo: kotlin.String = ""

5



val stringClass: KClass<String> = String::class
val stringName: ClassName = stringClass.asClassName()



val stringClass: KClass<String> = String::class
val stringName: ClassName = stringClass.asClassName()

val mapStringToInt = ParameterizedTlTypeName.get(
Map::class.asTypeName(), stringName, Int::class.asTypeName())



val stringClass: KClass<String> = String::class
val stringName: ClassName = stringClass.asClassName()

val mapStringToInt = ParameterizedTlTypeName.get(
Map::class.asTypeName(), stringName, Int::class.asTypeName())

val nullableMap = mapStringToInt.asNullable()



val foo = PpopeptySDEC.buildep(nfoonl Stping::c1aSS)
.1nitializer("%S'", "foo')
.build()



val foo = PropertySpec.builder( , String::class)
.1nhitializer( . )
.build()



val foo = PropertySpec.builder('"foo", String::class)
.1nitializer("%S", "foo")
.build()



val foo = PpopeptySDEC.buildep(nfoonl Stping::c1aSS)
.1nitializer("%S'", "foo')
.build()



val foo = PropertySpec.builder("foo", String::class)
.1nitializer("%S", '"foo')
.build()

println(foo)

val foo: kotlin.String = "foo"



val foo = PropertySpec.builder("foo", String::class)
.1nitializer("%S", "foo\tbar')
.build()

println(foo)

val foo: kotlin.String = "foo\tbar"



foo = PropertySpec.builder( String::
.1n1tializer( )
.build()

println(foo)

val foo: kotlin.String = "foo\tbar"



val foo = PropertySpec.builder('"foo", String::class)
.1nitializer("%S", "foo\tbar™)
.build()

val file = FileSpec.bullder("com.example'", "KotlinConf.kt")
.addProperty(foo)

.build()
println(file)

package com.example
import kotlin.String

val foo: String = "foo\tbar"



PropertySpec.bullder("foo", String::class)
.1nitializer("%S", "foo\tbar™)
.build()

package com.example
import kotlin.String

val foo: String = "foo\tbar"



FunSpec.builder("main')
.addParameter("args", String::class, VARARG)
.build()

package com.example
import kotlin.String

fun main(vararg args: String) 3

5



TypeSpec.classBuilder("User'™)
.addMod1ifiers(DATA)
.build()

package com.example

data class User



TypeSpec.classBuilder(
.addModifiers( )
.build()

com.example

data class User



TypeSpec.classBuilder("User')
.addModifiers(DATA)

.addProperty(PropertySpec.builder("name', String::class).build())
.build()

package com.example

data class User 3
val name: String

5



TypeSpec.classBuilder("User'™)
.addMod1ifiers(DATA)
.addProperty(PropertySpec.builder("name', String::class).build())
.primaryConstructor(FunSpec.constructorBuilder ()
.addParameter("name", String::class)
.build())
.build()

package com.example

data class User(name: String) $
val name: String

5



TypeSpec.classBuilder("User'™)
.addMod1ifiers(DATA)
.addProperty(PropertySpec.builder("name', String::class)
.1nitializer("name')
.build())
.primaryConstructor(FunSpec.constructorBuilder ()
.addParameter("name", String::class)
.build())
.build()

package com.example

data class User(val name: String)



TypeSpec.classBuilder("User'™)
.addMod1ifiers(DATA)
.addProperty(PropertySpec.builder("name', String::class)
.1nitializer("name.toLowerCase()")
.build())
.primaryConstructor(FunSpec.constructorBuilder ()
.addParameter("name", String::class)
.build())
.build()

package com.example

data class User(name: String) 3
val name: String = name.tolowerCase ()

5



FunSpec.builder(''seconds')
.receliver(Long: :class)
.returns(Duration::class)
.addStatement("return %T.0fSeconds(this)", Duratlion::class)
.build()

package com.example

import java.time.Duration
import kotlin.Long

Duration.ofSeconds(this)

fun Long.seconds(): Duration



FunSpec.builder(''seconds')
.receliver(Long: :class)
.returns(Duration::class)
.addStatement("require(this >= OL)")
.addStatement("return %T.0fSeconds(this)", Duration::class)
.build()

package com.example

import java.time.Duration
import kotlin.Long

fun Long.seconds(): Duration %
require(this >= 0L)
return Duration.ofSeconds(this)

5



FunSpec.builder('"seconds™)
.receliver(Long: :class)
.returns(Duration::class)
.addStatement("require(this >= OL)")
.addStatement("return %T.0fSeconds(this)", Duration::class)
.build()



val longSeconds = FunSpec.builder(''seconds'")
.receliver(Long: :class)
.returns(Duration::class)
.addStatement("require(this >= OL)")
.addStatement("return %T.0fSeconds(this)", Duration::class)
.build()



val longSeconds = FunSpec.builder(''seconds'")
.receliver(Long: :class)
.returns(Duration::class)
.addStatement("require(this >= OL)")
.addStatement("return %T.0fSeconds(this)", Duration::class)
.build()

FunSpec.builder("main')
.addParameter("args", String::class, VARARG)
.addStatement("println(%L.%N())", 2L, longSeconds)
.build()



val longSeconds = FunSpec.bulilder('"seconds')
.receliver(Long: :class)
.returns(Duration::class)
.addStatement("require(this >= 0OL)™)
.addStatement("return %T.0fSeconds(this)", Duration::class)
build()

FunSpec.builder('"main'™)
.addParameter("args", String::class, VARARG)
.addStatement("println(%L.%N())", 2L, longSeconds)
build()



val longSeconds = FunSpec.builder(''seconds'")
.receliver(Long: :class)
.returns(Duration::class)
.addStatement("require(this >= OL)")
.addStatement("return %T.0fSeconds(this)", Duration::class)
.build()

FunSpec.builder("main')
.addParameter("args", String::class, VARARG)
.addStatement("println(%L.%N())", 2L, longSeconds)
.build()

fun main(vararg args: String) 3
println(2L.seconds())

5



val code = CodeBlock.builder ()



code = CodeBlock.builder ()

code.addStatement('"val foo = %T.MIN VALUE", Int::class)



code = CodeBlock.builder ()

code.addStatement( Int::

code.add('"val bar = ™)
when (answer) 3
YES => code.add("OL")
NO -> code.add("%T.MIN VALUE", Int::class)

5
code.add(".toString()\n'")



code = CodeBlock.builder ()

code.addStatement( Int::

code.add( )
(answer) 3
—-> code.add( )
—> code.add( Int:: )

code.add( )

code.beginControlFlow("1f (bar.isEmpty())')
.addStatement("println(%S)", "Empty!'"™)
.hextControlFlow("else'™)
.addStatement("println(bar)'™)
.endControlFlow()



val
val
val
val
val

1ntMin = CodeBlock.of("%T.MIN VALUE'", Int::class)
1ntMax = CodeBlock.of("%T.MAX VALUE'", Int::class)
longMin = CodeBlock.of("%T.MIN VALUE'", Long::class)
longMax = CodeBlock.of("%T.MAX VALUE", Long::class)
values = 11stOf(1ntMin, 1ntMax, longMin, longMax)



val 1ntMin
val 1ntMax
val longMin
val longMax
val values

CodeBlock.of("%T.MIN VALUE", Int::class)
CodeBlock.of ("%T.MAX _VALUE", Int::class)
CodeBlock.of ("%T.MIN VALUE"™, Long::class)
CodeBlock.of ("%T.MAX VALUE", Long::class)

1istOf(1ntMin, 1ntMax, longMin, longMax)

// elsewhere
val 1list = values.joinToCode(prefix = "listOf (", suffix = ")")



val 1ntMin
val 1ntMax
val longMin
val longMax
val values

CodeBlock.of("%T.MIN VALUE", Int::class)
CodeBlock.of ("%T.MAX _VALUE", Int::class)
CodeBlock.of ("%T.MIN VALUE"™, Long::class)
CodeBlock.of ("%T.MAX VALUE", Long::class)

1istOf(1ntMin, 1ntMax, longMin, longMax)

// elsewhere
val 1list = values.joinToCode(prefix = "listOf (", suffix = ")")

1istOf(Int.MIN_VALUE, Int.MAX_VALUE, Long.MIN_VALUE, Long.MAX_VALUE)



1nline fun <reified T, R : CharSequence>
(String.() -> R).crazy(noinline foo: T.(R?) -> Unit)
where T ¢ Runnable, T : Closeable
= 42L



val typeT = TypeVariableName("T", Runnable::class, Closeable::class)
val typeR = TypeVariableName("R'", CharSequence::class)
val stringExtToR = LambdaTypeName.get(String::class.asClassName(), returnlype = typeR)
val tRtoUnit = LambdaTypeName.get(typeT,
parameters = typeR.asNullable(), returnType
val crazy = FunSpec.builder(''crazy')
.addModifiers(INLINE)
.receliver(stringExtToR)
.addTypeVariable(typeT.reified())
.addTypeVariable(typeR)
.addParameter("foo", tRtoUnit, NOINLINE)
.addStatement("return 42L")
.build()

UNIT)

1nline fun <reified T, R : CharSequence>
(String.() -> R).crazy(noinline foo: T.(R?) -> Unit)
where T : Runnable, T : Closeable
= 42L



Kotlin Compatible Code



@Nullable public String getSwamp() 3
return swamp;

5



@Nullable public String getSwamp() 3
return swamp;

5

val swamp: String? = shrek.swamp
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interface Foo $
val bar: String

5



public abstract interface com/sample/Foo $

// access flags 0x401

public abstract getBar()Ljava/lang/String;

@Lorg/jetbrains/annotations/NotNull; () // 1nvisible
LOCALVARIABLE this Lcom/sample/Foo; LO L1 ©

@Lkotlin/Metadata; (
mV:{ll 1! 7}1
bV:{ll 0! 2}1
k=1,
d1={”m”},
d2=3"Lcom/sample/Foo;", "", "bar", "", “getBar" %

)
// complled from: Foo.kt
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github.com/Takhion/kotlin—-metadata

org.jetbrains.kotlin.serialization.ProtoBuf.Class



cithub.com/Takhion/kotlin—-metadata

org.jetbrains.kotlin.serialization.ProtoBuf.Class

v = classData = {ClassData@719} "ClassData(nameResolver=org.j¢
v %) nameResolver = {JvmNameResolver@721}
%) localNamelndices = {(EmptySet@755} size =0
» ) records = {ArrayList@756} size =7
» O types = {JvmProtoBuf$StringTableTypes@757}
v ) strings = {String[71@758}
» = (0 ="Lcom/sample/Foo:"
— I
= 2 = "bar"
=3=""
= 4 = "getBar"
= 5 = "()Ljava/lang/String;"

== 6 = "production sources for module test_main"

vV vvYvyyvyy




cithub.com/Takhion/kotlin—-metadata

org.jetbrains.kotlin.serialization.ProtoBuf.Class

v @) property_ = {Collections$UnmodifiableRandomAccessList@726} size =1
v =0 = {ProtoBuf$Property@744}

¢) bitFieldO_ =13

¢) flags_ = 550

¢) oldFlags_ = 2054

(?name_=2

» @) returnType_ = {ProtoBuf$Type@745}
¢) returnTypeld_=0

» ©) unknownFields = {LiteralByteString@723} "<ByteString@3fd7a715 size=0>"




cithub.com/Takhion/kotlin—-metadata

org.jetbrains.kotlin.serialization.ProtoBuf.Class

v = classData = {ClassData@719} "CIassData(nameResoIver=oJ
v ) nameResolver = {JymNameResolver@721}
%) localNamelndices = {EmptySet@755} size =0
» ) records = {ArrayList@756} size =7
» O types = {JvmProtoBuf$StringTableTypes@757}
v ¥ strings = {String[71@758}
» =0 ="Lcom/sample/Foo:"

p =1=""

» = 2 ="bar"

p =3 =""

» =4 ="getBar"

» =5 ="()Ljava/lang/String;"

» = 6 = "production sources for module test_main"




cithub.com/Takhion/kotlin—-metadata

org.jetbrains.kotlin.serialization.ProtoBuf.Class

v @ getter_ = {JvmProtoBuf$JvmMethodSignature@791}
» ©) unknownFields = {LiteralByteString@723} "<ByteString@3fd7a715 size=0>"

¢) bitFieldO_= 3
(’name_=4
) desc_=5

¢) memoizedisinitialized = -1
¢) memoizedSerializedSize = -1
¢) memoizedHashCode = 0




cithub.com/Takhion/kotlin—-metadata

org.jetbrains.kotlin.serialization.ProtoBuf.Class

V¥ = classData = {ClassData@7/19} "ClassData(nameResolver=org
v ¥ nameResolver = {JvmNameResolver@721}
%) localNamelndices = {EmptySet@755} size =0
» ) records = {ArraylList@756} size =7
» O types = {JvmProtoBuf$StringTableTypes@757}
v ) strings = {String[71@758}
» = (0 ="Lcom/sample/Foo:"
=1="
= 2 = "bar"
=3="
= 4 = "getBar"
= 5 = "()Ljava/lang/String;"
= 6 = "production sources for module test_main"

vV vYyVvVYyy




public abstract interface com/sample/Foo $

// access flags 0x401

public abstract getBar()Ljava/lang/String;

@Lorg/jetbrains/annotations/NotNull; () // 1nvisible
LOCALVARIABLE this Lcom/sample/Foo; LO L1 ©

@Lkotlin/Metadata; (
mV:{ll 1’ 7}1
bV:{ll 0’ 2}1
k=1,
dj.:{ II".II},
d2=3"Lcom/sample/Foo;", "", "bar", "", “getBar" %

)
// complled from: Foo.kt









public abstract interface com/sample/Foo $

// access flags 0x401

public abstract getBar()Ljava/lang/String;

@Lorg/jetbrains/annotations/NotNull; () // 1nvisible
LOCALVARIABLE this Lcom/sample/Foo; LO L1 ©

@Lkotlin/Metadata; (
mV:{ll 1! 7}1
bV:{ll 0! 2}1
k=1,
d1={”m”},
d2=3"Lcom/sample/Foo;", "", "bar", "", “getBar" %

)
// complled from: Foo.kt



public abstract interface com/sample/Foo §

// access flags 0x401

public abstract getBar()Ljava/lang/String;

@Lorg/jetbrains/annotations/NotNull; () // invisible
LOCALVARIABLE this Lcom/sample/Foo; LO L1 O

@Lkotlin/Metadata; ( _>

mv=f{1, 1, 7%,

bv=¢1, 0, 23,

k=1,

d1={”..."},

de=¢"Lcom/sample/Foo;", "", "bar", "", “getBar" 3

P&S

)
// compiled from: Foo.kt



public abstract interface com/sample/Foo §

AnnotationVisitor avl = avO.visitArray("d2");
avl.visit(null, "Lcom/sample/Foo;");
avl.visit(null, "'");

avl.visit(null, "bar");

avl.visit(null, "");

avl.visit(null, "getBar'");

avl.visit(null, "(OHI");
_’ avl.visitEnd();

// access flags 0x401

public abstract getBar()Ljava/lang/String;

@Lorg/jetbrains/annotations/NotNull; () // invisible
LOCALVARIABLE this Lcom/sample/Foo; LO L1 O

@Lkotlin/Metadata; ( _>

mv=¢1, 1, 7%,

P&S

bv=§1, 0, 2%, 3
k=1, 3
d1={ ”..."} ,

mv = cw.visitMethod(ACC_PUBLIC + ACC_ABSTRACT,
"getBar", "()I", null, null);
Foo.kt mv.visitEnd();

de=¢{"Lcom/sample/Foo;", "", "bar", "", “getBar" %

)

// compiled from:



AnnotationVisitor avl = avO.visitArray('"d2'");
avl.visit(null, "Lcom/sample/Foo;");
avl.visit(null, "");

avl.visit(nhull, "bar');

avl.visit(null, "");

avl.visit(null, "getBar'");

avl.visit(nhull, "()I'");

avl.visitEnd();

mv cw.vislitMethod(ACC_PUBLIC + ACC _ABSTRACT,
"getBar", "()I", null, null);

mv.visitEnd();



AnnotationVisitor avl = avO.visitArray('"d2'");
avl.visit(null, "Lcom/sample/Foo;");
avl.visit(null, "");

avl.visit(nhull, "bar');

avl.visit(null, "");

avl.visit(hull, "bar');

avl.visit(nhull, "()I'");

avl.visitEnd();

mv = cw.visitMethod(ACC_PUBLIC + ACC_ABSTRACT,
"bar", "()I", null, null);

mv.visitEnd();



AnnotationVisitor avl = avO.visitArray( )
avl.visit(null, );
avl.visit(null, )

avl.visit(null, );

avl.visit(null, )
avl.visit(null, "bar');

_ avl.visit(null, 4
avl.visitEnd();

mv = cw.visitMethod(ACC_PUBLIC + ACC_ABSTRACT,
bar'', , hull, null);
mv.visitEnd();




public abstract interface com/sample/Foo §

AnnotationVisitor avl = avO.visitArray("d2");
avl.visit(null, "Lcom/sample/Foo;");
avl.visit(null, "'");

avl.visit(null, "bar");

avl.visit(null, "");

avl.visit(null, "bar'");

avl.visit(null, "(OHI");
4_ avl.visitEnd();

// access flags 0x401

public abstract bar()Ljava/lang/String;

@Lorg/jetbrains/annotations/NotNull; () // invisible
LOCALVARIABLE this Lcom/sample/Foo; LO L1 O

@Lkotlin/Metadata; ( 4—

mv=¢1, 1, 7%,

P&S

bv=£1, 0, 23, 3
k=1, 3
d1={ ”..."} :

mv = cw.visitMethod(ACC_PUBLIC + ACC_ABSTRACT,
"bar", "(OI", null, null);
Foo. kt mv.visitEnd();

d2=¢"Lcom/sample/Foo;", "", "bar", "", “bar” 3%

)

// compiled from:



class KotlinFoo(override val bar: Int): Foo

¢
class JavaFoo implements Foo § =
@0verride
public i1nt bar() %
return 0;
5

5
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vold setPadding(int 1, int t, i1nt r, 1nt b) $
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enum class Direction § NORTH, SOUTH, EAST, WEST %

class GamePeilce(
movement: Set<Direction> = EnumSet.of(Direction.NORTH)

)



enum class Direction § NORTH, SOUTH, EAST, WEST %

class GamePeilce(
movement: Set<Direction> = EnumSet.of(Direction.NORTH)

)



import java.util.EnumSet
Direction 3 Es

GamePe1lce(
movement: Set<Direction>

EnumSet.of (Direction.



enum class Direction § NORTH, SOUTH, EAST, WEST %

class GamePeilce(

movement: Set<Direction> setOf(Direction.NORTH)

)



import com.google.common.collect

GAutoImplement
interface Party 3
val people: ImmutablelList<Person>

5



import com.google.common.collect

GAutoImplement
interface Party 3
val people: ImmutablelList<Person>

5

import com.google.common.collect

@Generated
class AutoParty(override val people: Immutablelist<Person>) : Party



CREATE TABLE usenr(
name TEXT NOT NULL,
location TEXT AS android.location.Location

)



CREATE TABLE usenr(
name TEXT NOT NULL,
location TEXT AS android.location.Location

)

import androld.location.Location

data class Usenr(
val name: String,
val location: Location

)



@fi1le:JvmName("ByteStrings')

@JvmName("from")
fun ByteArray.asByteString(): ByteString = ..



@fi1le:JvmName("ByteStrings')

@JvmName("from')
fun ByteArray.asByteString(): ByteString

byte[] bytes
ByteString b

ByteStrings.from(bytes);




@fi1le:JvmName("ByteStrings')

@JvmName("from")
fun ByteArray.asByteString(): ByteString = ..

byte[ ] bytes e egé
ByteString b ByteStrings.from(bytes);

Cannot access 'JvmName': 1t 1s internal in 'kotlin.jvm'

Yr'. KT-19507/



@JsName("from')
fun ByteArray.asByteString(): ByteString = ..



G ("from")
fun ByteArray.asByteString(): ByteString = ..



Verbosity is okay. APl is the #1 priority.



Verbosity is okay. APl is the #1 priority.

If you do any kind of Java codegen, keep Kotlin in mind.



Verbosity is okay. APl is the #1 priority.
If you do any kind of Java codegen, keep Kotlin in mind.

Don't depend on platform types unless the user does.
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