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Kotlin Symbol Processing (KSP) E—Mt4mfz (Meta Programming) TH,
£ T Kotlin Compiler Plugin (KCP) BURREDHTEES 1. A REBE{ERESRE Processor
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1. Kotlin Symbol
2. Processing
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KSFile
pack
file
anno

ageName: KSName
Name: String

tations: List<KSAnnotation> (File annotations)

declarations: List<KSDeclaration>

KSClassDeclaration // class, interface, object

KS

simpleName: KSName

qualifiedName: KSName

containingFile: String

typeParameters: KSTypeParameter
parentDeclaration: KSDeclaration
classKind: ClassKind

primaryConstructor: KSFunctionDeclaration
superTypes: List<KSTypeReference>
declarations: List<KSDeclaration>
FunctionDeclaration // top level function
simpleName: KSName

qualifiedName: KSName

containingFile: String

typeParameters: KSTypeParameter

KSPropertyDeclaration // global variable

simpleName: KSName
qualifiedName: KSName
containingFile: String

¥ & KSP =3

ST =

SymbolProcessorProvider

l

process(Resolver)

l

New files
generated?

In
finish()

SymbolProcessor
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// Source:
@DBRow("“person”)
data class Person(
val age: Int,
val name: String,

// KSP generated:
object PersonTable : Table<Person>(“person”) {
val name: ClauseString get() {..}
val age: ClauseNumber get() {..}
var SetClause<Person>.name: String set(value) {..}

var SetClause<Person>.age: Int set(value) {.} K Kotlin
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class ClauseProcessorProvider: SymbolProcessorProvider {

override fun create(env: SymbolProcessorEnvironment): SymbolProcessor =
ClauseProcessor(env.codeGenerator)

}.

class ClauseProcessor(

private val codeGenerator: CodeGenerator,
) : SymbolProcessor {

override fun process(resolver: Resolver): List<KSAnnotated> {

by

K Kotlin
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override fun process(resolver: Resolver): List<KSAnnotated> {
val allClassAnnotatedWhereProperty = resolver.getSymbolsWithAnnotation(..)
as Sequence<KSClassDeclaration>

for (classDeclaration in allClassAnnotatedWhereProperty) {

if (classDeclaration.getAllSuperTypes().all { !'it.isAssignableFrom(dbEntityType) }

|| classDeclaration.annotations.all {
'it.annotationType.resolve().isAssignableFrom(serializableType) }) {

continue

}

val className = classDeclaration.simpleName.asString()

val packageName = classDeclaration.packageName.asString()

val objectName = "${className}Table"

val tableName = classDeclaration.annotations.find {
it.annotationType.resolve().declaration.qualifiedName?. asString() = DB_ROW_NAME

}2. arguments?. first()?. value?. takeIf { (it as? String)?. isNotBlank() = true } ?: className

val outputStream = codeGenerator.createNewFile(..)

} K Kotlin
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KSFile

packageName: KSName

fileName: String

annotations: List<KSAnnotation> (File annotations)

declarations: List<KSDeclaration>

KSClassDeclaration // class, interface, object
simpleName: KSName
qualifiedName: KSName
containingFile: String
typeParameters: KSTypeParameter
parentDeclaration: KSDeclaration
classKind: ClassKind
primaryConstructor: KSFunctionDeclaration
superTypes: List<KSTypeReference>
declarations: List<KSDeclaration>
KSFunctionDeclaration // top level function

simpleName: KSName
qualifiedName: KSName
containingFile: String
typeParameters: KSTypeParameter

KSPropertyDeclaration // global variable
simpleName: KSName
qualifiedName: KSName
containingFile: String

SymbolProcessorProvider

l

process(Resolver)

l

New files
generated?

In
finish()

SymbolProcessor
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HRZ getSymbolsWithAnnotation(...)

override fun getSymbolsWithAnnotation(..): Sequence<KSAnnotated> {
val realAnnotationName =
aliasingFqNs[annotationName]?. type
. resolveToUnderlying()
. declaration
. qualifiedName
.asString()
annotationName

~J

val ksName = KSNameImpl.getCached(realAnnotationName)
val shortName = ksName.getShortName()

val allAnnotated = if (inDepth) newAnnotatedSymbolsWithLocals else newAnnotatedSymbols
return allAnnotated.asSequence().filter(::checkAnnotated)

; K Kotlin



HRZ getSymbolsWithAnnotation(...)

private fun collectAnnotatedSymbols(...): Collection<KSAnnotated> {
val symbols = arraylList0f<KSAnnotated>()
val visitor = object : KSVisitorVoid() {...}
for (file in newKSFiles) {
file.accept(visitor, Unit)
}

return symbols

K Kotlin
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class ExtensionProcessor(...) : SymbolProcessor {

override fun process(resolver: Resolver): List<KSAnnotated> {

// resolver.getSymbolslWithAnnotation("com.example.Anno")
// .forEach { ksAnnotated: KSAnnotated —

//

// F

resolver.getNewFiles().forEach { ksFile: KSFile —
ksFile.accept(visitor, data)

}
return emptyList()

} K Kotlin
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override fun visitClassDeclaration(classDeclaration: KSClassDeclaration) {
val className = classDeclaration.qualifiedName?. asString()
if (className.isNull0rBlank()) { // Anonymous class is not supported
return
+
classDeclaration.superTypes.forEach { superType —
val superKSType = superType.resolve()
if (superKSType.toClassName().canonicalName = "kotlin.Any") {
return@dforEach
¥
targetInterfaces.forEach { targetInterface —
if (superKSType.isAssignableFrom(targetInterface.type)) {...}

K Kotlin
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// Application
fun onCreate() {
registerServices(

ServiceFromModuleA(Q),

ServiceFromModuleB()

// O0ther modules
@ExportService

Class ServiceFromModuleA
@ExportService

Class ServiceFromModuleB

FYSES e

// Application
fun onCreate() {
registerServices(

ServiceFromModuleA(),

ServiceFromModuleB()

// O0ther modules
// @ExportService

Class ServiceFromModuleA: ServiceFlag

// @ExportService

Class ServiceFromModuleB: ServiceFlag

D 1:1 > N:1
@ SZiEHR?
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R % Resolver

interface Resolver {

fun

fun

fun
false):

fun
false):

fun

v
==
getKSNameFromString(name: String): KSName
) ) FoiAsEBRAF
etClassDeclarationByName(name: KSName): KSClassDeclaration?
J yName( ) ERENEE ..

getFunctionDeclarationsByName(name: KSName, includeTopLevel: Boolean =
Sequence<KSFunctionDeclaration>

getPropertyDeclarationByName(name: KSName, includeToplLevel: Boolean =
KSPropertyDeclaration?

getDeclarationsFromPackage (packageName: String): Sequence<KSDeclaration>

SearchScope: Sources + Deps classes/functions/properties

K Kotlin
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KSFile RIi5[E]AY7TE (Element)

No Expression.
Symbol/Declaration Only

val abc = mapOf<KClass<*>, Any>(..)

f &

Property Name Property Type Content
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KSFile RIi5[E]AY7TE (Element)

RS —HISH

(The only exception is annotation param)

K Kotlin
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FIFEARS MIEELUE (Data)

// MetaFor${ModuleName}.kt
@Meta(metaDataInJson = """{
"annotatedClasses":{
"examaple.ExportActivity":[
{
"name" : "me.xx2bab.koncat.sample.android.AndroidLibraryActivity”,
"Annotations":[ .. ]

}

]
}I
"typedClasses":{ .. },
"typedProperties":{ .. }
}
)
val voidProp = null // DO NOT use voidProp directly

K Kotlin



// Aggregation.kt
val annotatedClasses = map0f<KClass<out Annotation>,

List<ClassDeclarationRecord>>(..)
val interfaceImplementations = mapO0f<KClass<*>, Any>(..)
val typedProperties = mapOf<KClass<*>, Any>(..)

K Kotlin



Koncat

Q Jiaxiang Chen 29 days ago
«\8 Thanks for the work! | do have a few questions: KSP does not support

getting symbols for a given annotation from other modules, how do
you get the subtypes for a given interface from other modules?

') El Zhang 29 days ago

@Jiaxiang Well, for each module Koncat runs a processor and
generates an intermediate file to export all metadata of current
module in dedicated package name. Later, in the main project (for
example the Android Application module), it aggregates from those
metadata intermediates to a final map by

REEKRE (Reflection) HETRRER
(Bytecode Transform) , the]LATEZRIZHA
(Compile-Time) RYJRRSR EXSLIR ZARIRAIATIC

g, BEREME., FINKER—TNAEEN R
ORYFRAE T,

resolver.getDeclarationsFromPackage(metadataPackage)

(edited)

i Jiaxiang Chen 29 days ago
< | see. Not a typical way to do annotation processing, but doesn’t seem
to be abuse to me.
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Q: #3314 Annotation Processing 2%/ BiF=?

A: ERERE (Annotation) RHEAFZ A AR HERIEEIESRNITE,
(E1ZARHT KSFile BY, ZEBHIE XM RESISFAEANZE (Class) . KEX (Function) . B4 (Property)
Ihr ERBEHBRMR, FIANFATAIAFIET— 1 EA0EE (Class Type) SEMAIZEER! (Property
Type) , BHFERTLL, JFERUEE LARNRES, ERREN. F5RIBEEREHNEN. )
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Thanks! -
Have a nice Kotlin

‘ 2BAB

@ xx2bab@gmail.com *
¢ github.com/2BAB
O @xx2bab




