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data class District(var name: String)
data class Location(var lat: Double, var 1lng: Double)
data class Company(

var name: String,

var location: Location,
var district: District

)
data class Speaker(var name: String, var age: Int, var company: Company)

data class Talk(var name: String, var speaker: Speaker)



fun Talk.deepCopy(
name: String = this.name,
speaker: Speaker = this.speaker)
: Talk = Talk(name, speaker.deepCopy())

fun Speaker.deepCopy(
name: String = this.name,
age: Int = this.age,
company: Company = this.company

): Speaker = Speaker(name, age, company.deepCopy())

fun Company.deepCopy (
name: String = this.name,
location: Location = this.location,
district: District = this.district

fun Location.deepCopy(

):

lat: Double = this.lat,
1lng: Double = this.lng
Location = Location(lat, 1lng)

fun District.deepCopy(

):

name: String = this.name
District = District(name)

): Company = Company(name, location.deepCopy(), district.deepCopy())
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data class Company(
var name: String,
var location: Location,
var district: District

- fun Company.deepCopy (
’ name: String = this.name,
location: Location = this.location,
: district: District = this.district
E): Company = Company(
' name, location.deepCopy(), district.deepCopy()
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Java 563

Kotlin /73 4Rk Java Stubs iig Speaker$$DeepCopy.kt
iig Talk$$DeepCopy.kt

ol Speaker.java

if5 Speaker.kapt_metadata
.‘1 Talk.java
ﬂ? Talk.kapt_metadata

build/tmp/kapt3/stubs

:app:-GenerateStubsDebugKotIin 2m 17.530s 33.138s  org.jetbrains.kotlin.gradle.internal. KaptGenerateStubsTask
:app:kaptDebugKotlin 2m 50.669s 14.084s  orgjetbrains.kotlin.gradle.internal KaptWithoutKotlincTask
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public annotation class Metadata(
@get:JvmName("k")
val kind: Int = 1,
@get:JvmName("mv")
val metadataVersion: IntArray = [],
@get:JvmName("d1")
val datal: Array<String> [1,
[1,

@get:JvmName("d2")
val data2: Array<String>
@get:JvmName("xs")

val extraString: String = "",
@get:JvmName("pn")
val packageName: String = "",

@get:JvmName("xi")
val extraInt: Int = 0
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@Metadata(
v = {1, 4, 3},
bV {1, 0, 3},
k =1,
dl = {”\u0eee(\n\u0002..."},
d2 {
"Lcom/bennyhuo/kotlin/deepcopy/sample/Talk;",

mnmi
4

"name",

}
)

4



message Class {
enum Kind {
// 3 bits
CLASS = 0;
INTERFACE = 1
ENUM_CLASS
ENUM_ENTRY
ANNOTATION_CL
OBJECT = 5;
COMPANION_OBJECT

2;
3;
ASS

11
N
~ e

11
o~
~ e

/*
hasAnnotations
Visibility
Modality
ClassKind
isInner
isData
isExternal
isExpect
isInline
isFun

*/

optional int32 flags = 1 [default = 6 /* public final class, no annotations */1;

required int32 fq_name = 3 [(fg_name_id_in_table) = truel;



repeated int32 nested_class_name = 7 [packed = true, (name_id_in_table) = truel;

repeated Constructor constructor
repeated Function function = 9;

repeated Property property = 10;
repeated TypeAlias type_alias = 11;

8;

repeated EnumEntry enum_entry = 13;
repeated int32 sealed_subclass_fq_name = 16 [packed = true, (fg_name_id_in_table) = truel;
optional int32 inline_class_underlying_property_name = 17 [(name_id_in_table) = true];

optional Type inline_class_underlying_type = 18;
optional int32 inline_class_underlying_type_id = 19 [(type_id_in_table) = truel];

optional TypeTable type_table = 30;

repeated int32 version_requirement = 31;
optional VersionRequirementTable version_requirement_table = 32;

extensions 100 to 18999;



Kotlin EL BT 8t Metadata BIE

Vv [ kotlinx-metadata [kotlin.kotlinx-metadata]
> 15 jvm [kotlinx-metadata-jvm]
> 15 klib [kotlinx-metadata-klib]
> gz src [main] sources root
g build.gradle.kts
mp ReadMe.md

api("org.jetbrains.kotlinx:kotlinx-metadata-jvm:0.3.0")



open class KmTypeVisitorImpl(...) :KmTypeVisitor() {
private var name: ClassName = ""
private var isReified = true
val rawType: TypeName by lazy {
. ce
val type: TypeName by lazy {
. e
val wildcardTypeName by lazy {
. e

override fun visitAbbreviatedType(flags: Flags): KmTypeVisitor? {
return KmTypeVisitorImpl(flags, typeParametersInContainer, parent = this).also {
abbreviatedTypeVisitor = it
}

hy

override fun visitArgument(flags: Flags, variance: KmVariance): KmTypeVisitor? {
return ...
I
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return ...
}

override fun visitClass(name: ClassName) {
super.visitClass(name)
this.name = name

hy

override fun visitStarProjection() {
super.visitStarProjection()
typeParameters += KmTypeVisitorImpl(0, typeParametersInContainer, parent = this).also {
it.visitClass("*"
it.isReified = false

hy

override fun visitTypeAlias(name: ClassName) {
super.visitTypeAlias(name)
this.name = name

hy

override fun visitTypeParameter(id: Int) {
super.visitTypeParameter(id)
this.name = typeParametersInContainer[id].name
this.isReified = false



class KClassMirror(kotlinClassMetadata: KotlinClassMetadata.Class) {
data class Component(val name: String, val type: TypeName) {

val typeElement: KTypeElement? by lazy {
KTypeElement.from(type)
}

}

var isData: Boolean = false
private set

val components = mutablelListOf<Component>()

val typeParameters = mutablelistOf<KmTypeParameterVisitorImpl>()
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KSP Eft4

« Kotlin Symbol Processing APl by Google

U PsiFlement(IDENTIFIER)
beepCopy / 7 PRIMARY_CONSTRUCTOR
data class Company( v ' VALUE PARAMETER_LIST

. . v L' VALUE_PARAMETER
var location: Location, —
L' PsiElement(var)
var district: District I.;J PsiElement(IDENTIFIER)
) ' PsiElement(COLON)

<
-

TYPE_REFERENCE
v ' USER_TYPE
v REFERENCE_EXPRESSION
' psiElement(IDENTIFIER)
U1 peiFlemant(COMMA)


https://github.com/google/ksp
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KSP {ii%8(1): &ZX4%p Java Stubs AYFERT

— 4Rk Java Stubs ic 393 ]

g Speaker$$DeepCopy.kt
g Talk$$DeepCopy.kt

@1l Speaker.jg¥a

5 Talk.kapt_metadata

eSS ST et —— e T T T e Gt Cerrerate StubrsTasie—

:app:kaptDebugKotlin 2m 50.669s 14.084s  orgjetbrains.kotlin.gradle.internal KaptWithoutKotlincTask
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KSFile

packageName: KSName

fileName: String

annotations: List<KSAnnotation» (File annotations)

declarations: List<KSDeclaration>

KSClassDeclaration // class, interface, object

simpleName: KSName
gqualifiedName: KSName
containingFile: String
typeParameters: KSTypeParameter
parentDeclaration: KSDeclaration
classKind: ClassKind
primaryConstructor: KSFunctionDeclaration
superTypes: List<KSTypeReference>
// contains inner classes, member functions, properties, etc.

P R [ EL T (L B Pl o S [ S
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KSFunctionDeclaration // top level function
simpleName: KSName
qualifiedName: KSName
containingFile: String
typeParameters: KSTypeParameter
parentDeclaration: KSDeclaration
functionKind: FunctionKind
extensionReceiver: KSTypeReference?
returnType: KSTypeReference
parameters: List<kKSValueParameter>
// contains local classes, local functions, local variables, etc.
declarations: List<KSDeclaration>
KSPropertyDeclaration // global variable
simpleName: KSName
gualifiedName: KSName

containincFile: <+ring



KSP RyEE3EHY

KSPropertyDeclaration // global variable
simpleName: KSName
gualifiedName: KSName
containingFile: String
typeParameters: KSTypeParameter
parentDeclaration: KSDeclaration
extensionReceiver: KSTypeReference?
type: KSTypeReference
getter: KSPropertyGetter
returnType: KSTypeReference
setter: KSPropertySetter
parameter: KSValueParameter



a1k

Mt deepCopyTypes = {LinkedHashSet@8158} size =5
> 0 = {KSClassDeclarationlmpl@9511} District
> 1 = {KSClassDeclarationlmpl@9512} Location
‘x = 2 = {KSClassDeclarationlmpl@9513} Company
> 3 = {KSClassDeclarationlmpl@9514} Speaker
> 4 = {KSClassDeclarationlmpl@9515} Talk
> index = {Index@8157} com.bennyhuo.kotlin.deepcopy.compiler.Index@42861738
> 00 logger = {MessageCollectorBasedKSPLogger@8165) com.google.devtools.ksp.processing.impl.MessageCollectorBasedKSPLogger@212¢d053
> P resolver = {Resolverlmpl@8156} com.google.devtools.ksp.processing.impl.Resolverlmpl@26d57cc4

> this = {DeepCopySymbolProcessor@8155} com.bennyhuo kotlin.deepcopy.compiler.DeepCopySymbolProcessor@74d25461
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data class Company(
var name: String,
var location: Location,

var district: District
)

- fun Company.deepCopy (

’ name: String = this.name,
location: Location = this.location,

: district: District = this.district

E): Company = Company(

' name, location.deepCopy(), district.deepCopy()
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v M generated public fun Company.deepCopy(
v M ksp name: String = this.name,
v I main location: Location = this.location,

district: District = this.district
% Company$$DeepCopy.kt ): Company = Company(name,

% District$$DeepCopy.kt location.deepCopy(), district.deepCopy())
g Location$$DeepCopy.kt 7T T T T T T T e

ifunction deepCopy($receiver, name, location, district) {
. if (name === void 0)

i name = $receiver.name;

. if (location === void 0)

i location = $receiver.location;

Vv g kotlin [main] sources root

if (district === void 0)
district = $receiver.district;
return new Company(name, deepCopy_1(location), deepCopy_0(district));



: A Metadata Facility for the Java. (Java 5, Annotations)

: Support for pluggable annotations. (Java 6, APT)

, : Annotation on Java types. (Java 8)

, : Repeating annotations. (Java 8)

—— APT £ERkTE Java miFssichRfs, S¥E9HH


https://www.jcp.org/en/jsr/detail?id=175
https://www.jcp.org/en/jsr/detail?id=269
https://www.jcp.org/en/jsr/detail?id=308
https://openjdk.java.net/jeps/104
https://www.jcp.org/en/jsr/detail?id=337
https://openjdk.java.net/jeps/120
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ting-yuan Don't map Java types in annotation parameters

.github/workflows
api

buildSrc
compiler-plugin
docs

examples
gradle-plugin
gradle/wrapper
integration-tests
symbol-processing
third_party/prebuilt
.editorconfig
.gitignore
CONTRIBUTING.md

LICENSE

¥ 16 branches ) 37 tags

Go to file

Update Cl for the kotlin-1.6.0}> 1.0.1-release rename

Fixed unexpected behavior with KSValidateVisitor

ktlint: exclude temporary files

Don't map Java types in annotation parameters
Update quickstart.md

Add an example for multiplatform.

Mute a warning from ScriptingGradleSubplugin
Bump Gradle to 7.2

Mute a warning from ScriptingGradleSubplugin
Fix javadoc dependency and gradle warning
Update to Kotlin 1.6.20-dev-2497

This PR integrates ktlint with the project

ignore all dist folders

Update to Kotlin 1.6.0-dev-2458

Update LICENSE

« 39cc187 2 daysago 9 590 commits

17 days ago
3 days ago
3 months ago
12 days ago
18 days ago
5 days ago
2 months ago
5 days ago
2 months ago
19 days ago

8 months:
25 days ago
3 months ago

14 months ago

About

Kotlin Symbol Processing API
& github.com/google/ksp

0d Readme

&8 Apache-2.0 License

Releases 35

© 1.5.31-1.0.0 ( Latest)

on Sep 22

+ 34 releases

Packages

No packages published

Contributors 35

L 9 r & SO0
&E0®

+ 24 contributors



Filters v | Q. is:pris:closed author:bennyhuo © Labels 16 ¢ Milestones 5 New pull request

Clear current search query, filters, and sorts

§9 00Open + 4 Closed Author ~ Label + Projects + Milestones « Reviews « Assignee ~ Sort +

f= Add support for Java primitives and arrays. v Js
#696 by bennyhuo was merged 3 days ago + Approved

f= Wrap KsTypes into the exception to make it work for arbitrary class value members in annotation. LJ5
v
#694 by bennyhuo was merged 3 days ago * Approved

= Fix Java integer literal problems assigned to long, float and double. v

#688 by bennyhuo was merged 12 days ago « Approved

= Fix ClassNotFoundException for initializing annotation arguments in a... v J4

#684 by bennyhuo was merged 12 days ago « Approved
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Filters v  Q is:prisiclosed author:bennyhuo © Labels 16 P Milestones 5 New pull request

Clear current search query, filters, and sorts

i1 00pen + 4 Closed Author + Label Projects + Milestones + Reviews v Assignee v Sort

i Add support for Java primitives and arrays. v s
#696 by bennyhuo was merged 3 days ago * Approved

I Wrap KsTypes into the exception to make it work for arbitrary class value members in annotation. A5
v

#694 by bennyhuo was merged 3 days ago * Approved

= Fix Java integer literal problems assigned to long, float and double. v/

#688 by bennyhuo was merged 12 days ago » Approved

= Fix ClassNotFoundException for initializing annotation arguments in a... v (4

#684 by bennyhuo was merged 12 days ago » Approved
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Java annotation processing to KSP reference

Program elements

Java
AnnotationMirror
AnnotationValue
Element
ExecutableElement
PackageElement
Parameterizable
QualifiedNameable
TypeElement
TypeParameterElement

VariableElement

Types

Closest facility in KSP
KSAnnotation
KSValueArguments
KSDeclaration / KSDeclarationContainer
KSFunctionDeclaration
KSFile
KSDeclaration
KSDeclaration
KSClassDeclaration
KSTypeParameter

KSValueParameter / KSPropertyDeclaration

Notes

KSP doesn't model packages as program elements.



Types

Because KSP requires explicit type resolution, some functionalities in Java can only be carried out by KSType and the corresponding elements
before resolution.

Java Closest facility in KSP Notes
ArrayType KSBuiltins.arrayType
DeclaredType Eg:sii{‘ierlz{eference
ErrorType KSType.isError
KSType /

E tableT
xecutablelype KSCallableReference

IntersectionType  KSType / KSTypeParameter

NoType KSType.isError N/A in KSP
NullType N/A in KSP
PrimitiveType KSBuiltIns Not exactly same as primitive type in Java

ReferenceType KSTypeReference
TypeMirror KSType

TypeVariable KSTypeParameter



Misc

Java
Name
ElementKind
Modifier
NestingKind
AnnotationValueVisitor
ElementVisitor
AnnotatedConstruct

TypeVisitor
TypeKind

ElementFilter
ElementKindVisitor
ElementScanner
SimpleAnnotationValueVisitor

SimpleElementVisitor

Closest facility in KSP
KSName
ClassKind / FunctionKind
Modifier

ClassKind / FunctionKind

KSVisitor

KSAnnotated

KSBuiltIns

Collection.filterlsIinstance
KSVisitor

KSTopDownVisitor

KSVisitor

notes

Some can be found in builtins, otherwise check KSClassDeclaration for
DeclaredType

No needed in KSP



WifsE FTFX

ProcessingEnvironment

KAPT

RoundEnvironment

“ SymbolProcessorEnvironment
Resolver
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env.getElementsAnnotatedWith(<AnnotationType>)
.filterIsInstance<TypeElement>()
KAPT .forEach { element ->
val type = element.asType()

resolver.getSymbolsWithAnnotation(<AnnotationClassName>)

.filterIsInstance<KSClassDeclaration>()
“ .forEach { declaration ->
val type = declaration.asStarProjectedType()

}
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val types: Types =

val elements: Elements = ...

val element = elements.getTypeElement("...")

“ val resolver: Resolver = ...
val declaration = resolver.getClassDeclarationByName("...")
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ival types: Types = ...
: val elements: Elements

KAPT Efun TypeMirror.erasure() = types.erasure(this)

ifun TypeMirror.isSubTypeOf (className: String): Boolean {

. val type = elements.getTypeElement(className)
?.asType() ?: return false

return types.isSubtype(this.erasure(), type.erasure())

i val resolver: Resolver = ...

ifun KSType.isSubTypeOf (typeName: String): Boolean {
return resolver.getClassDeclarationByName (typeName)
?.asStarProjectedType()
?.isAssignableFrom(this) == true
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annotation class DeepCopyConfig(val values: Array<KClass<*>> = [])

val config = element.getAnnotation(DeepCopyConfig::class.java)

val classes = config.values

val config = declaration

“ .getAnnotationsByType(DeepCopyConfig: :class)

.first()

val classes = config.values



KotlinPoet B} B3z i%

public fun TypeMirror.asTypeName(): TypeName
= TypeName.get(this, mutableMapOf())

@KotlinPoetKspPreview
public fun KSType.toTypeName(

typeParamResolver: TypeParameterResolver = ...

): TypeName {

}

implementation("com.squareup:kotlinpoet-ksp:1.10.0")
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filer.createResource(
StandardLocation.SOURCE_OUTPUT,

packageName, name + ".kt"

) .openWWriter().use {

codeGenerator.createNewFile(dependencies, packageName, name)

writer().use {




KAPT 1I8E%miF

b META-INF

v gradle

A = .
é incremental.annotation.processors

com.bennyhuo.kotlin.deepcopy.compiler.DeepCopyProcessor,aggregating

FileObject createResource(JavaFileManager.Location location,
CharSequence moduleAndPkg,
CharSequence relativeName,
Element... originatingElements);

val functionBuilder = FunSpec.builder("deepCopy")
.add0OriginatingElement (typeElement)

fileSpecBuilder.addFunction(functionBuilder.build()) .build()
.writeTo(filer)

___________________________________________________________________________________________________________________________



. class Dependencies private constructor(
| val isAllSources: Boolean,

val aggregating: Boolean,

val originatingFiles: List<KSFile>

___________________________________________________________________________________________________________________________

functionBuilder.addOriginatingKSFile(it)

fileSpecBuilder.addFunction(functionBuilder.build()).build()
.writeTo(environment.codeGenerator, aggregating = false)



iIsolating vs aggregating

isolatin

SourceA .kt

SourceB.kt Generate.kt

SourceC.kt

aggregating
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« KSP By API 337 Java AiEF, siFEER Kotlin 85

private void initModuleTypes(Resolver resolver) A
if (appGlideModuleType == null) {
appG6lideModuleType =
UtilsKt.getClassDeclarationByName(resolver, APP_GLIDE_MODULE_QUALIFIED_NAME);
libraryGlideModuleType =
UtilsKt.getClassDeclarationByName(resolver, LIBRARY_GLIDE_MODULE_QUALIFIED_NAME);

}
¥
private val appGlideModuleType: KSClassDeclaration by lazy {
resolver.getClassDeclarationByName (APP_GLIDE_MODULE_QUALIFIED_NAME)!'!

private val libraryGlideModuleType: KSClassDeclaration by lazy {

resolver.getClassDeclarationByName (LIBRARY_GLIDE_MODULE_QUALIF 11
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DeepCopy IRl

« https://github.com/bennyhuo/KotlinDeepCopy

KotlinDeepCopy

Provide an easy way to generate DeepCopy function for data class . DeepCopy only takes effect on the component
members i.e. the members declared in the primary constructor.


https://github.com/bennyhuo/KotlinDeepCopy

BE:. RESEHMEAILIE?



Feature request: Support KSP #4492

g sjudd commented on May 20 Member = (%) ---

Unfortunatelyithe API for KSP is not compatible with the java equivalent.JWe're going to have to do some non-trivial

abstracting, mostly of the methods here:

glide/annotation/compiler/src/main/java/com/bumptech/glide/annotation/compiler/ProcessorUtil java
Line 57 in a8c24c6

57 final class ProcessorUtil {

. The KSP team took a stab at this and was able to come up with a prototype, but wasn't able to make it production ready.

Since Glide is an open source project, anyone is welcome to contribute. The best way to apply social pressure is to of course

spend your time on the improvement :)

This isn't completely straightforward, so if someone is interested, please reach out to me directly before you get too far so we

can talk about it.
bumptech/glide


https://github.com/bumptech
https://github.com/bumptech/glide
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Room Processor

X-Processing
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