Evolving Kotlin API painlessly



O060 MHe

e Software developer at Kotlin Libraries, JetBrains for 4 years
e Main project: kotlinx.serialization

e (@sandwwraith
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[1naH Ha ceroagHsa

1. COBMECTUMOCTb U KakK €€ MOXHO C/1IOMaThb

2. Kakue MHCTPYMEHTbI Mbl MOXXEM MCMNOMb30BaTh, UTOObLI NPeaoTBPaTUTL
npobnemobl

3. YT1O genatb, ecnum BCE-TaKM HYXXHO YTO-TO yaainuTb

4. Kak nydywe gob6aBnaTtb HoBbI API



CoBMeCTUMOCTb

YacTb |



3auyeM Mbl 3TO paccMaTpuBaem

LibA v1.5.1
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Kak Ha caMmoMm fene MPONCXOANT B pea/ibHOCTU

LibB v1.0.0 LibA v1.5.1

LibC v0.8.9 LibA v1.5.1
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KOHTEeKCT

e Kotlin/JVM
e Touka 3peHus paspadboTunka ONBINOTEKHN
e Vinn moayna B CIOXHOW CUCTEME

e Kak open-source, Tak 1 in-house
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Backward compatibility

e Ecnn HoBaa Bepcus GUOINOTEKN HE JTOMAET K/IMEHTOB,
oXugarowmx ctapyto

e JlomaeTtcq, Hanpumep,
yoaneHuem geknapauunm

LibA v1.5.1



Buabl coBMeCTUMOCTH

e Functional
e Binary
e Source
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Functional compatibility

vl1.5.0 vli.h.1

fun feed() = "Bbl nokopmunu Turpa" fun feed() = "Turp oTKycun BaMm pyKy"

https://xkcd.com/1172/ 8
e



https://xkcd.com/1172/

Source compatibility

vl1.5.0

fun foo() {
Tiger().feed()

vli.5.1

fun foo() {
Tiger().feed()

Unresolved reference: feed
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Binary compatibility

vli.5.0 vli.5.1

java.lang.NoSuchMethodError:
fun foo() A Tiger.feed()Ljava/lang/String;

Tiger().feed()

e MoXeT NPOon30U1TK, faxe eCnun Bbl HAaNPAMYIO HE UCNOb3yeTe NPOo6/EMHYIO
Aeknapaumio 1 Ball Kogd KOMAUIMPYETCs HOPMasribHO
e Urpaem no npasunam Java Virtual Machine
20
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Y10 XOTUM

e Full Functional compatibility (no mogynto 6ardgunkcos)
e Backward Source compatibility — kpaiHe XxenatenbHo

e Backward Binary compatibility — must have
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Source = Binary?
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Source = Binary?

3a4acTylo, HO He Bcerga:.

YpaneHune geknapaumu

N3MeHeHne cnncka napamMeTpoB yHKLNMK
[o6aenenne abstract metona

N Tak ganee
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MOXXHO N cnomMmaTb TO/TbKO source?
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fun <T> Iterable<T>.joinToString(

separator: CharSequence ,

prefix: CharSequence = "",
postfix: CharSequence = "",
limit: Int = -1,

truncated: CharSequence oo,

transform: ((T) — CharSequence)?

null
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fun <T> Iterable<T>.joinToString(

separator: CharSequence = ", ",

prefix: CharSequence = "",

postfix: CharSequence = "", B 6anTkoae Xe HeT UMEH
LimitmaxItems: Int = -1, napameTpos!

truncated: CharSequence = "...",

transform: ((T) — CharSequence)? = null



fun foo(list: List<String>) A{
list.joinToString(limit =

it.removePrefix("//")

3) {
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JlomaeMm binary He3aMeTHO

fun jump(length: Int = 1) = "Jumped $length meters"
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JlomaeMm binary He3aMeTHO

fun jump(length: Int

fun jump(length: Int = 1, height: Int

1) = "Jumped $length meters"

1) = "Jumped ${dist(length, height)} meters"
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JlomaeMm binary He3aMeTHO

fun jump(length: Int

1) = "Jumped $length meters"

fun jump(length: Int = 1, height: Int = 1) = "Jumped ${dist(length,

- public final fun jump (I)Ljava/lang/String;

- public static synthetic fun jump$default
(Ldemo/kotlin/Tiger;IILjava/lang/0bject;)Ljava/lang/String;
+ public final fun jump (II)Ljava/lang/String;

+ public static synthetiE_¥Uh jump$default
(Ldemo/kotlin/Tiger;IIILjava/lang/0bject;)Ljava/lang/String;

height)} meters"
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MeTtogbl U3 HNOTKYAA

data class JsonConfiguration(
val encodeDefaults: Boolean = false,

val ignoreUnknownKeys: Boolean = false,



data class JsonConfiguration(
val encodeDefaults: Boolean = false,
val ignoreUnknownKeys: Boolean = false,
val newJsonFlag: Boolean = false

) A

constructor(

encodeDefaults: Boolean = false,
ignoreUnknownKeys: Boolean = false

) : this(encodeDefaults, ignoreUnknownKeys, newJsonFlag = false)



data|class JsonConfiguration(

val encodeDefaults: Boolean = false,
val ignoreUnknownKeys: Boolean = false,

val newJsonFlag: Boolean = false

config.co
m copy (encodeDefaults: Boolean = ..., ignoreUnknownKeys: Boolean = ..., newJsonFlag: Boolean = ...) JsonConfiguration
V encodeDefaults Boolean

comdad



Y1006bI 4OGABNUTL HOBOE CBOWCTBO, HY>XHO:

e [leperpy3sntb KOHCTPYKTOP
e [leperpy3untb COPY
e T[lepenucats equals/hashCode (ecnu ceoiictBO fO6GaBNEHO B TEMO)



Data knaccbl MOYTUM HE HY>XXHbl OMOGNNOTEKaAM

Y1006bI 4OGABNUTL HOBOE CBOWCTBO, HY>XHO:

e [leperpysuTb KOHCTPYKTOP
e [leperpysntb COpY
e [epenucats equals/hashCode (ecnu ceoiictBO fO6GaBNEHO B TEMO)

MNepecTaBNATL CBONCTBA MOYTU HEBO3MOXHO n3-3a componentN()



EWwE BapuaHThbl

fun ageAsHuman(age: Int): Number = age * 7



ELLE BapUaAHTDI

fun ageAsHuman(age: Int): Number = age * 7
fun ageAsHuman(age: Int): Int = age * 7

fun ageAsHuman(age: Number): Int = age * 7

CyxeHune Tuna pesynbrata uiv paclmpeHue Tmna napamMeTpa Ckopee BCEro He
0o6aBuT NpobnemM B MCXOOHMKAX, HO MPUHECET ro/1IoBHYIO 60/1b B OMHAPHUKAaX.
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[Mpob6rembl?
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[MTpobnembl?

e Kop komnunupyertcsa
e [lIpoxoodar TecTol
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[Tpob6rnembl?

e Kop komnunupyertcsa
e [lIpoxoodar TecTol
e Penus HoBOW BepCUM BNEYET MHOIO NHEBHbIX issue
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[Tpob6rnembl?

e Koo komnunupyetca
e [IpoxoadaT TecTbl
e Penus HoBOW Bepcun BNEeYET MHOIO NHEBHbIX issue

Binary-breaking change, coxpaHawoLmii source COBMeCTUMOCTb — CaMbli
OMacHbIV TUM U3MEeHEeHU !

M



Kak cneguntb

YacTtb I



Kak cnegntb 3a OMHapHOWM COBMECTUMOCTbIO?

1. TloMHUTL Ha 3y0O0K, Kak Kotlin komnunupyetca B 6antkoa
[lncaTtb MHTErpauUnoHHbIE TECTDI

CpaBHuBaTtb JAR-HUKM

> W DN

°07?
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Binary compatibility validator

plugins {
kotlin("jvm") version "1.5.10"

id("org.jetbrains.kotlinx.binary-compatibility-validator") version "0.8.0-RC"
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Binary compatibility validator

plugins {
kotlin("jvm") version "1.5.10"
id("org.jetbrains.kotlinx.binary-compatibility-validator") version "0.8.0-RC"

./gradlew tasks
apiDump - Syncs API from build dir to provider dir for <project name>
apiCheck - Checks signatures of public API against the golden value in API folder for <project

name>
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Jgradlew apiDump

v M api

> 7 build
> [0 gradle
v M src

v 2 main

> java
e kotlin
v [ demo
v [ kotlin
"¢ Main.kt
‘= resources
> 5 test

" build.gradle.kts
46



Jgradlew apiDump

class Tiger A{ public class demo/java/Tiger {
fun meow() = println("Meow!") public fun <init> ()V
+ public fun meow ()V
}
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HacTtponka Banngartopa

1. TlogknoynTtb NNaruvH
2. CreHepupoBaTtb Ha4anbHbIW api hann ¢ nomowbio apiDump
3. BHectn ero B VCS
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/gradlew apiCheck

class Tiger A

fun meow(loudness: Int =

1) = printiln("Meow! ".repeat(loudness))
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/gradlew apiCheck

class Tiger A

fun meow(loudness: Int = 1) = println("Meow! ".repeat(loudness))

API check failed for project compatibility-talk-demo.

public final class demo/kotlin/Tiger {
public fun <init> ()V
- public final fun meow ()V
+ public final fun meow (I)V
+ public static synthetic fun meow$default (Ldemo/kotlin/Tiger;IILjava/lang/Object;)V

You can run :compatibility-talk-demo:apiDump task to overwrite API declarations
50



Icnonb3oBaHWe BannaaTopa

Ecnn nameHeHus B APl BHeCceHb! cniy4anHo, TO...

1. apiCheck tacka (vactb . /gradlew check)nposanut Bam 6ung
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Ecnn nameHeHus B APl BHeCceHb! cniy4anHo, TO...

1. apiCheck tacka (vactb . /gradlew check)nposanut Bam 6ung

Ecnn nameHeHna B APl BHeceHbl cneunarnbHo, TO...

1. O6HOBUTL api gann
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Ecnn nameHeHus B APl BHeCceHb! cniy4anHo, TO...

1. apiCheck tacka (vactb . /gradlew check)nposanut Bam 6ung

Ecnn nameHeHna B APl BHeceHbl cneunarnbHo, TO...

1. O6HOBUTL api gann

2. OTtnpaBuUTb Kak 4YacCTb PEBbIO

o Tonbko po6aBneHuna cTpok — APl coBMecTumo

o Ectb modified/deleted — ckopee Bcero, HeT
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Explicit APl mode

[1o ymonuaHutio, geknapaunmn nmetoT public BMagnMmocTb.

...In real Java code bases (where public/private decisions are taken explicitly), public occurs a lot more
often than private (2.5 to 5 times more often in the code bases that we examined, including Kotlin compiler
and IntelliJ IDEA). — https.//blog.jetbrains.com/kotlin/2015/09/kotlin-m13-is-out/
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https://youtrack.jetbrains.com/issue/KT-3240#comment=27-1110881
https://youtrack.jetbrains.com/issue/KT-3240#comment=27-1110881
https://blog.jetbrains.com/kotlin/2015/09/kotlin-m13-is-out/

class Tiger {

fun meow(loudness: Int

fun meowOnce() = "Meow!"

1) = println(meowOnce().repeat(loudness))
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class Tiger {

public fun meow(loudness: Int =

public? fun meowOnce() = "Meow!"

Jlerko 3abbITb

HeoueBnagHO Ha peBbIO

1) = println(meowOnce().repeat(loudness))
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Explicit Visibility

fun_meowOnce(): String = "Meow!"

Visibility must be specified in explicit APl mode

Make 'meowOnce' public explicitly -1« More actions... </
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Type Inference

public class Tiger {

public fun meow(loudness: Int

public fun meowOnce()

: String

"Meow!"

= 1): Unit = println(meowOnce().repeat(loudness))
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BO3MOXHOCTb Cny4YanHO M3MeHUTL return type

public class Tiger {

public fun meow(loudness: Int = 1):

public fun meowOnce()

: CharSequence

Unit = println(meowOnce().repeat(loudness))

= "Meow!" as CharSequence]

API check failed for project compatibility-talk-demo.

- public final fun meowOnce ()Ljava/lang/String;
+ public final fun meowOnce ()Ljava/lang/CharSequence;
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Explicit return type

public class Tiger {

k

o

public fun meow(loudness: Int = 1): Unit = println(meowOnce().repeat(loudness))

public fun meowOnce() :String = "Meow!"

Return type must be specified in explicit APl mode :

Specify return type explicitly =</ More actions... </
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Explicit APl mode

e 3awmuwaet oT “cnydanHblx” NyOINMYHbIX AeKnapauni
e 3allMuaeT OT Cly4YanmHoW CMeHbl return type ns-3a BblBoga TUMoB

e Ko BCceM gmarHoctnkam ectb quickfixes
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Kak BK/HOYUTb

kotlin {
explicitApi()
// the same as

explicitApi = ExplicitApiMode.Strict
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[MpeaynpexaeHnsa BMeCcTo omnboK

kotlin {
explicitApiWarning()
// the same as

explicitApi = ExplicitApiMode.Warning
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All warnings as errors

[Mo3BonseT nogaepXmMBaTh NPOEKT 6€3 NpeaynpeXaeHnn KOMNUAALUNK, TaKUX Kak:

Unused parameter

Unchecked cast

Extension shadowed by member
N gpyrne

freeCompilerArgs += “-Werror”
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Heoba3aTennbHO BK/IOYAaTb Be3e

tasks.named<KotlinCompile>("compileKotlin") {

kotlinOptions.allWarningsAsErrors = true

tasks.named<KotlinCompile>("compileTestKotlin") {

kotlinOptions.allWarningsAsErrors = false
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e Binary compatibility validator
e Explicit APl mode

e All warnings as errors
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Kak nomMaTtb

YacTb |l



@Deprecated B Java

public class Tiger A
public void meow() {

System.out.println("Meow!");
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public class Tiger {
@Deprecated
public void meow() {

System.out.println("Meow!");

public void roar() {
System.out.println("RRRRRRRRR!");
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public static void main(String[] args) {

var tiger = new Tiger();
tiger.meow();

'meow()' is deprecated

Tiger
@Deprecated
public void meow()

-compatibility-talk-demo.main
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public class Tiger {

[ **
* Prints 'Meow!' to stdout
*
* @deprecated Tigers do not meow, they {@link #roar()}
*/
@Deprecated
public void meow() {

System.out.println("Meow!");
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public static void main(String[] args) {
var tiger = new Tiger();
tiger.meow();

'meow()' is deprecated

Replace method call with Tiger.roar 1t </ More actions...

Tiger
@Deprecated
public void meow()

Prints 'Meow!' to stdout

Deprecated Tigers do not meow, they roar ()
-compatibility-talk-demo.main

<]
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@Deprecated B Kotlin

public annotation class Deprecated(
val message: String,
val replaceWith: ReplaceWith = ReplaceWith(""),
val level: DeprecationLevel = DeprecationLevel.lWARNING
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class Tiger A{
[ **
* Prints 'Meow!' to stdout
*/

@eprecated("Tigers do not meow, they roar", ReplaceWith("roar()"))

fun meow() = printin("Meow!")

fun roar() = println("RRRRRRRR!")
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fun main(args: Array<String>) {
© val tiger = Tiger()
tiger‘.fneewgl

'meow(): Unit' is deprecated. Tigers do not meow, they roar

Replace with 'roar()! i</ More actions... </

src/main/kotlin/demo/kotlin/Main.kt: (15, 11): 'meow(): Unit'
is deprecated. Tigers do not meow, they roar
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fun main(args: Array<String>) {
© val tiger = Tiger()
tiger.meew()

t ~ Replace with 'roar()’ ’

! Replace usages of 'meow(): Unit' in whole project >
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ReplaceWith aprymeHTOoB

public class Tiger {

fun roar(count: Int) = Unit
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public class Tiger {

fun roar(count: Int) = Unit

fun roar(count: Long) = Unit



public class Tiger {
@eprecated("Need more", ReplaceWith("roar(count.toLong())"))

fun roar(count: Int) = Unit

fun roar(count: Long) = Unit
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public class Tiger {

@eprecated("Need more", ReplaceWith("roar(count.toLong()

"))

fun roar(count: Int) = Unit

fun roar(count: Long) = Unit
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fun foo(t: Tiger, i: Int) {
t.roar( count: 24)
2 t.rear(i)

} * Replace with 'roar(count.toLong())’

Replace usages of 'roar(Int): Unit' in whole project »
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fun foo(t: Tiger, i: Int) A{
t.roar(24.toLong())
t.roar(i.toLong())

MOXHO yKasaTb, He TOJIbKO Ha KaKyto PYHKUUIO
3aMEeHUTb BbI30B, HO N Kak TpaHChopMmpoBaTb
aprymeHTbl!
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DeprecationLevel

WARNING

e OOblvHOoe npepynpexpenne B CLI
nnun IDE

e [lIpeBpallaetcd B OoWKNOKY C
-Werror

tiger.meow()
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DeprecationLevel

WARNING

e OOblvHOoe npepynpexpenne B CLI
nnun IDE

e [lIpeBpallaetcd B OoWKNOKY C
-Werror

tiger.meow()

ERROR

Mcnonb3oBaHME TaKOW

AekKnapaumnn npmnBoanT K oLwwmnobke
KOMMUaaumnmu

tiger.meow()
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DeprecationLevel.HIDDEN

[MponagaeTt ns completion-a

He BngHa gna komMnmnatopa

Haxe ansa Java

Ocrtaétcsa B ABI

MoxHO “yganutb” YHKLMIO, HE yaansaa eé

tiger.meow()

Unresolved reference: meow
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Deprecation cycle

WARNING — ERROR — HIDDEN

Korga noBblWwaTh YpOBEHbL?
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Deprecation cycle

WARNING — ERROR — HIDDEN

Korga noBblWwaTh YpOBEHbL?

Torpa, Korga 3To yKasaHo B Bawein Compatibility Policy, koTtopyto Bbl 06baBUNN
nonb3oBaTeNaMm
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Semantic versioning

MAJOR.MINOR.PATCH

e Major version MUST be incremented if any backwards incompatible changes are
introduced to the public API.

e Minor version [...] MUST be incremented if any public APl functionality is marked as
deprecated.

e Tun COBMECTMMOCTM (source nnu binary) He yka3aH
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Kotlin versioning

1.N
1.(N + 1)
1.(N + 2)
1.(N + 3)
2.0

Initial

Deprecated with warning
Deprecated with error
Hidden

We can (but not obliged to) delete declaration
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AnbTepHaTUBHAasA Cxema

1.N Initial

1.(N + 1) Deprecated with warning
2.0 Deprecated with error
2.1 Hidden

3.0 We can (but not obliged to) delete declaration

Bawia policy moxeT 6bITb Nt06014 (B Npeaenax pasyMHOro), HoO 0 Hel AO/KHbI 3HATb NMO/b30BaTeNM
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oponwouna API

Yactb IV



B ogHon 6nbnnoteke MoxeT ObiTb pa3Hbiv API

Stable

Deprecated

Internal (with public modifiers for whatever reason)
Experimental
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[Mlouemy Experimental?

e [lpyraa compatibility policy
e bonee 6bICTpbIN deprecation cycle

® BO3MOXHOCTb CEMAHTUYECKNX N3IMEHEHUN
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Opt-In aHHOTaUMNK

@Target (ANNOTATION_CLASS)
public annotation class RequiresOptIn(
val message: String = "",

val level: Level = Level.ERROR



Co3paHune Opt-In aHHOTaALKUK

@RequiresOptIn(level = RequiresOptIn.Level.WARNING)
@Target(...)

public annotation class ExperimentalUnsignedTypes



Y10 BMAUT NO/Ib30OBAaTENb

fun calculateSeries(time: Duration, data: UByteArray) {



Ncnonb3oBaHue: Propagating

@ExperimentalTime
@ExperimentalUnsignedTypes
fun calculateSeries(time: Duration, data: UByteArray)

97



Ncnonb3oBaHue: Propagating

@ExperimentalTime
@ExperimentalUnsignedTypes
fun calculateSeries(time: Duration, data: UByteArray)

e [lonb3oBartenu YBUOAT TAKOE Xe npegynpexageHne

e ABTOMATM4YeECKU, eCnin TN ecTb B curHatype (¢ 1.5.30)
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Ncnonb3oBaHue: Opt-In

) @OptInkExperimentalTime::class, ExperimentalUnsignedTypes::class)

fun calculateSeries(time: Duration, data: UByteArray) {

e licnonb3oBaHne 6e3 npeaynpexageHunii



Prefer propagating over non-propagating
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nyénmyHom API
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Prefer propagating over non-propagating
e lcnonb3ynte “3apa3HoOCTb’ TaM, rAe a3KCnepuMeHTasbHble TUMbl BUAHbI B
nyénnyHom API
® EcCnn akcnepuMeHTanbHbI TUMN — YacCTb peannsauuu, T1o:
o Propagate, ecnu akcnepmMeHTanbHaa aHHOTaUUS NMPUHAANIEXMNT HE BaM

o Non-propagate, ecnn Bbl KOHTPONpPYeETE 3KCNEePUMEHTa/IbHOCTb 3TOIMO
API

e He ucnonbsynte module opt-in
(-opt-in=org.mylibrary.0OptInAnnotation)



OgHa aHHOTAUMSA UM HECKObKO?

kotlinx.serlialization: @ExperimentalSerializationApi

104



OgHa aHHOTAUMSA UM HECKObKO?

kotlinx.serlialization: @ExperimentalSerializationApi

kotlinx.coroutines: @ExperimentalCoroutinesApi, (@FlowPreview
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OgHa aHHOTAUMSA UM HECKObKO?

kotlinx.serlialization: @ExperimentalSerializationApi
kotlinx.coroutines: @ExperimentalCoroutinesApi, (@FlowPreview

kotlin.stdlib: @ExperimentalTime,
@ExperimentalUnsignedTypes, @ExperimentalStdlibApi
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Experimental

User feedback loop
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Minor
release

Experimental

User feedback loop

—— Deleted
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Minor
release

Experimental

User feedback loop Bugfixes loop
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Minor
release

Minor
release

Experimental Stable Deprecated

User feedback loop Bugfixes loop
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Thanks for joining

and have a nice Kotlin!



