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1. Application Binary Interface o0630p
2. VIHKpemeHTanbHag KoMnunauus
3. Compilation avoidance

4. Kak pa3BumBaTb CBOIO KOAOBYIO 6a3y?
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S Incremental compilation & compile avoidance in Gradle 3.4

Gradle Java-plugin compile avoidance doc

Gradle Java-plugin incremental compilation doc

Dark secrets of Kotlin compilation

A New Approach to Incremental Compilation in Kotlin
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. Multi project
extracting the ABI how to compare ABls. ABI-compaEt)ibIJe change

ABl comparison detect a change in the ABI Library ABI-breaking change

identical ABIs ABIl-compatible way ‘track ABIl changes






ABI

 Application Binary Interface
* NHTepdhenc mexay Asyms nporpaMmMHbIMU MOAYISIMA

 CornaweHue o Bbi3oBe hyHKUuM (Calling convention/Procedure call standard)



ABIl B mupe JVM

IlBa knacca umeroT oganHakosbin ABl ecnn oHn B3anmo3sameHssembl B compile classpath

https://blog.jetbrains.com/kotlin/2022/07/a-new-approach-to-incremental-compilation-in-kotlin/
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ABIl B mupe JVM

public class Foo { public class Foo {
public void publicApi() { public void publicApi() {
System.out.printin("Foo"); — //method body changed
} }
private void privateMethod() 1} private void privateMethodNew() 1}
} }
B
S et
{i}r
R

https://blog.jetbrains.com/kotlin/2022/07/a-new-approach-to-incremental-compilation-in-kotlin/
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Kotlin

Source ABI

package com.1cl0@1l

class MyClass 1 public final class com/ic101/MyClass {
public fun <init> ()V
fun foo(x : Int, y : Int) : Int = public final fun foo (II)I
X +Y 5

private fun bar() {
println("Bar")

}
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Kotlin

Source ABI

class MyClass { public final class com/ic101/MyClass {
public fun <init> ()V
fun foo(x : Int, y : Int) : Int = oublic final fun foo (II)I
X + Y }

private fun bar() {
println("Bar")

}
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Kotlin

Source ABI

public final class com/ic1@1/MyClass {

public fun <init> ()V

private fun bar() {
println("Bar")

}
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Kotlin

Source ABI

package com.ic101
class MyClass(){ {
fun foo(x : Int, y : Int) : Int =
X + Y }

private fun bar() {
println("Bar")

}
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Kotlin binary compatibility validator

https://github.com/Kotlin/binary-compatibility-validator
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Incremental compilation
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Incremental compilation(lC)



Java IC: Initial

public class CoffeeMachine {

public void makeCoffee() {
System.out.println("Making coffee");
1

public class CoffeeShop {1

private CoffeeMachine coffeeMachlne =
new CoffeeMachine();

public void orderCoffee() {

System.out.println("Take your coffee");
coffeeMachine.makeCoffee();

17



Java IC: Initial

public class CoffeeMachine {

public void makeCoffee() {
System.out.println("Making coffee");
1

./gradlew compileJava -d
public class CoffeeShop {1

private CoffeeMachineé coffeeMachlne =
new CoffeeMachine();

public void orderCoffee() {

System.out.println("Take your coffee");
coffeeMachine.makeCoffee();
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Java IC: Round 1

public class CoffeeMachine {

public void makeCoffee() {
System.out.println("Making coffee");
1

Recompiled classes [com.icl01.CoffeeShop]
public class CoffeeShop {1

private CoffeeMachine coffeeMachlne =
new CoffeeMachine();

public void orderCoffee() {

System.out.println("Take your coffeel sif");
coffeeMachine.makeCoffee();

19



Java IC: Round 2

public class CoffeeMachine {

public String makeCoffee() A
System.out.println("Making coffee");
return "Cappuccino";

+ Recomplled classes

. [com.ic101.CoffeeMachine,com.icl01.CoffeeShop]
public class CoffeeShop {1

private CoffeeMachine coffeeMachlne =
new CoffeeMachine();

public void orderCoffee() {

System.out.println("Take your coffee sir");
coffeeMachine.makeCoffee();
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Java IC: Round 3

public class CoffeeMachine {

public void makeCoffee() {
System.out.println("Making cappuccing") ;
1

Recomplled classes

. [com.ic101.CoffeeMachine,com.icl01.CoffeeShop]
public class CoffeeShop {1

private CoffeeMachine coffeeMachlne =
new CoffeeMachine();

public void orderCoffee() {

System.out.println("Take your coffee sir");
coffeeMachine.makeCoffee();

21



Java plugin doc

 Gradle will recompile all classes affected by a change

* A class is affected if it has been changed or if it depends on another
affected class...

* A class’s dependencies are determined from type references in its
bytecode ...

https://docs.gradle.org/current/userguide/java_plugin.html#sec:incremental_compile
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Java IC

class CoffeeShop {
private CoffeeMachine coffeeMachilne

}

class CoffeeMachine {
private WaterPump waterPump

}

class WaterPump {

}
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Java IC

class CoffeeShop {1 Gradle version < 6.0

private CoffeeMachline coffeeMachlne;
} Recomplled classes

[com.ic101.CoffeeShop,com.icl01.CoffeeMachine,
com.icl01.WaterPump]

class CoffeeMachine {
private WaterPump waterPump;

}

Gradle version = 6.0
class WaterPump {

private void getWater() {} Recompiled classes
} [com.ic101.CoffeeMachine,com.icl101.WaterPump]
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Java IC: CuHTeTun4YeCKun TecT

[ Foo1.java j [ Foo2.java j [ Food.java j [Foo250.javaj

v

Bottleneck.java
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Android Studio poet

https://github.com/android/android-studio-poet



Java IC: CuHTeTun4YeCKun TecT

scenario
value
measured build #1
measured build #2

measured build #3

measured build #4
measured build #5
measured build #6
measured build #7
measured build #8
measured build #9
measured build #10

1857
1685
1629
1982
1750
1664
1730
1660
1601
1657

bottleneck _non_abi_change

27

total execution time

bottleneck _abi_change

1791
1650
1943
176
1725
1652
1873
1712
1678
1650



Java IC: CuHTeTun4YeCKun TecT

CueHapum MeanaHa
bottleneck_non_abi_change 1 675,08 ms

bottleneck_abi_change 1 718,96 ms
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Java IC: CuHTeTun4YeCKun TecT

[ Foo1.java j [ Foo2.java j [ Food.java j [FooZSO.javaj

v

IBottleneck.java

T

Bottleneck.java
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Java IC: CuHTeTun4YeCKun TecT

scenario bottleneck_non_abi_change bottleneck_optimized_change
value total execution time
measured build #1 1857 347
measured build #2 1685 3953
measured build #3 1629 334
measured build #4 1982 358
measured build #5 1750 322
measured build #6 1664 300
measured build #7 1730 320
measured build #8 1660 305
measured build #9 1601 301
measured build #10 1657 378
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Java IC: CuHTeTun4YeCKun TecT
| - !

CueHapum MeanaHa
bottleneck_non_abi_change 1 675,08 ms
bottleneck_abi_change 1 718,96 ms

bottleneck_optimized_change 328,67 ms
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Gradle profiler

https://github.com/gradle/gradle-profiler



Java IC: KoHCcTaHThbI

public class WaterHeater {

public static final 1nt TEMP = 80;

public class CoffeeMachine {

void makeCoffee() {
System.out.println("Water temp is " + WaterHeater.TEMP);
1
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Java IC: KoHCcTaHThbI

public class WaterHeater {

public static final i1nt TEMP = 80;

public class CoffeeMachine {

void makeCoffee() {
System.out.println("Water temp is " + WaterHeater.TEMP) :
}
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Java IC: KoHCcTaHThbI

javap -c CoffeeMachine.class

void makeCoffee();

Code:
0: getstatic #2 // Field java/lang/System.out:Ljava/io/PrintStream;
3: ldc #4 // String Water temp is 80
5: invokevirtual #5 // Method java/io/PrintStream.println:(Ljava/lang/String;)V
8: return

@
e
I’L-l_:,;;- z-';
Ol

https://docs.oracle.com/javase/specs/jls/se8/html/jls-13.html
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Java IC: KoHCcTaHThbI

javap -c CoffeeMachine.class

void makeCoffee();

Code:
0: getstatic #2 // Field java/lang/System.out:Ljava/io/PrintStream;
3: ldc #4 // String Water temp is 80
5: invokevirtual #5 // Method java/io/PrintStream.println:(Ljava/lang/String;)V
8: return

@
e
I’L-l_:,;;- z-';
Ol

https://docs.oracle.com/javase/specs/jls/se8/html/jls-13.html
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Java IC: KoHCcTaHThbI

public class WaterHeater {

public static final int TEMP = 80;
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Java IC: KoHCcTaHThbI

public class WaterHeater {

public static final int TEMP = 100;
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Java IC: KoHCcTaHThbI

public class WaterHeater {

Gradle version < 7.1

public static final int TEMP = 80;

Full recompililation 1s required because

1 1 : 'WaterHeater.java' was changed
private int duration = 60, ] g
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Java IC: KoHCcTaHThbI

public class WaterHeater {
public class WaterHeater {
—- public static int getWaterTemp() A
public static final int TEMP = 80; return 80;

} }
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Java IC: BbiBoObl

 Class-based a3Bpuctuka. Komnunupyrotcs nameHeHHble pannbl n cpannoi
KOTOpPble 3aBUCAT OT U3MEHEHHbIX

* NWameHeHue hpannos, cogep xawmx nyosimyHbleé KOHCTAaHTbl MOXXET NPUBECTN
K MOJIHON KOMMNUASALUM NPOEeKTa
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Kotlin IC: Initial

class CoffeeMachine {

fun makeCoffee() A{
println("Making coffee")

}.
}.

class CoffeeShop {

private val coffeeMachine =
CoffeeMachine()

fun orderCoffee() {
println("Take your coffee")
coffeeMachine.makeCoffee()



Kotlin IC: Initial

class CoffeeMachine {

fun makeCoffee() A{
println("Making coffee")

}.
}.

./gradlew compileKotlin -d
class CoffeeShop {

private val coffeeMachine =
CoffeeMachine()

fun orderCoffee() {
println("Take your coffee")
coffeeMachine.makeCoffee()



Kotlin IC: Round 1

class CoffeeMachine {

fun makeCoffee() A{
println("Making coffee")

} [KOTLIN] [IC] ../CoffeeShop.kt is marked dirty:
was modifilied since last time
class CoffeeShop 1 [KOTLIN] compile iteration: ../CoffeeShop.kt

private val coffeeMachine =
CoffeeMachine()

fun orderCoffee() {
println("Take your coffee sip")
coffeeMachine.makeCoffee()



Kotlin IC: Round 2

class CoffeeMachine {

fun makeCoffee() {
println("Making cappuecing")

} [KOTLIN] [IC] ../CoffeeMachine.kt is marked dirty:
was modiflied since last time
class CoffeeShop { [KOTLIN] compile iteration: ../CoffeeMachine.kt

private val coffeeMachine =
CoffeeMachine()

fun orderCoffee() {
println("Take your coffee sir")
coffeeMachine.makeCoffee()



Kotlin IC: Round 3

class CoffeeMachine {

fun makeCoffee() 1 String 1
println("Making cappuccino")
return "Cappuccino"

} [KOTLIN] [IC] .../CoffeeMachine.kt is marked dirty:
} was modified since last time
class CoffeeShop 1 [KOTLIN] compile iteration: .../CoffeeMachine.kt
, . [KOTLIN] [IC] .../CoffeeShop.kt is marked dirty:
private val coffeeMachine = dirty member CoffeeMachine#makeCoffee
CoffeeMachine() [KOTLIN] compile iteration: .../CoffeeShop.kt

fun orderCoffee() {
println("Take your coffee sir")
coffeeMachine.makeCoffee()



Kotlin IC: Round 3

class CoffeeMachine {

fun makeCoffee() i String {
println("Making cappuccino")
return "Cappucclno"

} [KOTLIN] [IC] f../CoffeeMachine.kt is marked dirty:
} was modified since last time
class CoffeeShop { [KOTLIN] compile iteration: .../CoffeeMachine.kt
, . [KOTLIN] [IC] [.../CoffeeShop.kt is marked dirty:
private val coffeeMachine = dirty member CoffeeMachine#makeCoffee
CoffeeMachine() [KOTLIN] compile iteration: .../CoffeeShop.kt

fun orderCoffee() {
println("Take your coffee sir")
coffeeMachine.makeCoffee()



Kotlin IC: Round 3

class CoffeeMachine {

fun makeCoffee() i String {
println("Making cappuccino")
return "Cappucclno"

} [KOTLIN] [IC] f../CoffeeMachine.kt is marked dirty:
} was modified since last time
class CoffeeShop { [KOTLIN] compile iteration: .../CoffeeMachine.kt
, . [KOTLIN] [IC] [.../CoffeeShop.kt is marked dirty:
private val coffeeMachine = dirty member CoffeeMachine#makeCoffee
CoffeeMachine() [KOTLIN] compile iteration: .../CoffeeShop.kt

fun orderCoffee() {
println("Take your coffee sir")
coffeeMachine.makeCoffee()



Kotlin IC: Round 4

class WaterPump {

fun getHotWater() {
println("Hot water")
1

fun getColdWater() {
println("Cold water")
}.

}

class CoffeeShop {
private val waterPump = WaterPump()

fun getGlassOfWater() {
waterPump.getColdWater()
1

}

class CoffeeMachine {
private val waterPump = WaterPump()

fun makeCoffee() {
waterPump.getHotWater ()
println("Making coffee")



Kotlin IC: Round 4

class WaterPump {

fun getHotWater() {
println("Hot water")
1

fun getColdWater() {
println("Cold water")
}.

}

class CoffeeShop {
private val waterPump = WaterPump ()

fun getGlassOfWater() {
waterPump.getColdWater()
1

}

class CoffeeMachine {
private val waterPump = WaterPump ()

fun makeCoffee() {
waterPump.getHotWater ()
println("Making coffee")



Kotlin IC: Round 4

class WaterPump {

fun getHotWater() {
println("Hot water")
1

fun getColdWater() {
println("Cold water")
}.

}

class CoffeeShop {
private val waterPump = WaterPump ()

fun getGlassOfWater() {
waterPump.getColdWater()
1

}

class CoffeeMachine {
private val waterPump = WaterPump ()

fun makeCoffee() {
waterPump.getHotlWater ()
println("Making coffee")



Kotlin IC: Round 4

class WaterPump {

fun getHotWater() {
println("Hot water")
1

fun getColdWater() {
println("Cold water")
}.

}

class CoffeeShop {
private val waterPump = WaterPump ()

fun getGlassOfWater() {
waterPump.getColdWater ()
1

}

class CoffeeMachine {
private val waterPump = WaterPump ()

fun makeCoffee() {
waterPump.getHotlWater ()
println("Making coffee")



Kotlin IC: Round 4

class WaterPump {

fun getHotWater() ¢ String {
return "Hot water"

}
f tColdWater() 1 i .
o eintin("Cold water") [KOTLIN] [IC] .../WaterPump.kt is marked dirty:
} h was modified since last time
[KOTLIN] compile iteration: ... /WaterPump.kt
class CoffeeShop {
: _ ... /CoffeeMachine. is marked dirty:
private val waterPump = WaterPump() [KOTLIN] [IC] /C ffeeMachi Kt 1 ked dirt
dirty member WaterPump#getHotWater
fun EZEgkgjﬁgﬂgzigggwgtem [KOTLIN] compile iteration: .../CoffeeMachine.kt
}
}

class CoffeeMachine {
private val waterPump = WaterPump()

fun makeCoffee() {
waterPump.getHotWater()
println("Making coffee")

}



Kotlin IC: Round 4

class WaterPump {

fun getHotWater() ¢ String {
return "Hot water"

}
f tColdWater() 1 i .
“”Eimiumiﬁijwmqu [KOTLIN] [IC] [.. /WaterPump.kt is marked dirty:
} h was modified since last time
[KOTLIN] compile iteration: ... /WaterPump.kt
class CoffeeShop {
: _ ... /CoffeeMachine. is marked dirty:
private val waterPump = WaterPump() [KOTLIN] [IC] /C ffeeMachi Kt ked dirt
dirty member WaterPump#getHotWater
fun EZEgkgjﬁgﬂgzigggwgtem [KOTLIN] compile iteration: .../CoffeeMachine.kt
}
}

class CoffeeMachine {
private val waterPump = WaterPump()

fun makeCoffee() {
waterPump.getHotWater()
println("Making coffee")

}



Kotlin IC: Round 4

class WaterPump {

fun getHotWater() r {

}

fun getColdWater() { ] ]
println("Cold water") [KOTLIN] [Ic] Lo /WaterPump.kt is marked dirty:

h was modified since last time

}

class CoffeeShop {

private val waterPump = WaterPump() [KOTLIN] [IC] 1s marked dil‘"tyi
dirty member WaterPump#

fun EZESE?E’;?‘;‘EEEE{%WLW(> [KOTLIN] compile iteration: .../CoffeeMachine.kt
}.

} CoffeeShop.kt He 6bin CKOMNUANPOBaH!

class CoffeeMachine {

[KOTLIN] compile iteration: ... /WaterPump.kt

private val waterPump = WaterPump()

fun makeCoffee() {
waterPump.getHotWater()
println("Making coffee")

}



Kotlin IC: Inline doyHKLUMK

class WaterPump {

inline fun getColdWater() {
println("Cold water")
1

}.

class CoffeeShop {
private val waterPump = WaterPump()

fun getGlassOfWater() A{
waterPump.getColdWater()
!

56



Kotlin IC: Inline doyHKLUMK

class WaterPump {

inline fun getColdWater() {

intln("Cold water" , ,
Eﬁiﬂﬂﬂg..ngne..”{a er') [KOTLIN] [IC] .../WaterPump.kt is marked dirty:

! was modified since last time

} [KOTLIN] compile iteration: .../WaterPump.kt
class CoffeeShop {

, . . [KOTLIN] [IC] .../CoffeeShop.kt is marked dirty:
private val waterPump = WaterPump() dirty member WaterPump#getColdWater ()
fun getGlassOfilater() { [KOTLIN] compile iteration: .../CoffeeShop.kt

waterPump.getColdWater()

}.

o57



class WaterPump {

Kotlin IC: Inline doyHKLUMK

inline fun getColdWater() {

println("Cold water")
println("Done")

}.

1
class CoffeeShop {

, . [KOTLIN] [IC] ... /CoffeeShop.kt is marked dirty:
private val waterPump = WaterPump() dirty member WaterPump#getColdWater
fun getGlassOfilater() { [KOTLIN] compile iteration: .../CoffeeShop.kt

was modified since last time

[KOTLIN] compile iteration: .../WaterPump.kt

waterPump.getColdWater()

}.

https://kotlinlang.org/docs/inline-functions.html#restrictions-for-public-api-inline-functions
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[KOTLIN] [IC] f../WaterPump.kt is marked dirty:




Kotlin IC: BbiBoObl

Symbol-based aBpucTtuka gnsa onpeneneHna Habopa pannoB Ons
KOMMUAALUUU

N3meHeHnsa ncxoaHoro koga moryT 6biTb ABI-coBmecTumble n ABI-
HECOBMECTUMbIE

I3MeHeHnsa NybnnYHbIX CUrHATYP Kacca He Bcerga npuBoOsaT K
KOMMUAALMN BCEX 3aBUCUMbIX KN1aCCOB

I3ameHeHre Tena inline QyHKUn NpuBOoaOUT K KOMNMUNALNN 3aBUCUMbIX OT
dYHKLMN KJTACCOB
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CteneHn NHKpPEeMEHTaJIbHOCTU

Recompiling affected
functions
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CteneHn NHKpPEeMEHTaJIbHOCTU

Recompiling affected
functions

o1



Java CA: Initial

:coffee-shop

:coffee-machine
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Java CA: Round 1

:coffee-shop

> Task :coffee-machlne:compiledava
Task ':coffee-machine:compilledava' 1s not up-to-date because:
Input property 'stableSources' file .../CoffeeMachine.java has changed.

> Task :coffee-shop:compliledava UP-TO-DATE
Skipping task ':coffee-shop:complledava' as 1t 1s up-to-date.
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Java CA: Round 1

:coffee-shop

> Task coffee-machine:compileJava
Task ':coffee-machine:compileJava' is not up-to-date because:

Input property 'stableSources' file .../CoffeeMachine.java has changed.

> Task [COFFEE=SAOP: conpileJava UPSTOSDATE

Skipping task ':coffee-shop:compililedava' as 1t 1s up-to-date.

o4



Java CA: Round 2

~
:coffee-shop
;J > Task :coffee-machine:compileJava
Task ':coffee-machine:compiledava' 1s not up-to-date because:
Input property 'stableSources' file .../CoffeeMachine.java has changed.
> Task :coffee-shop:compiledava
| Task ':coffee-shop:compiledava' 1s not up-to-date because:
A Input property 'classpath' file .../CoffeeMachine.class has changed.
:coffee-machine
+ abiChange
J
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Java CA: Round 2

~
:coffee-shop
;J > Task coffee-machine:compileJava
Task ':coffee-machine:complileJdava' 1S not up-to-date because:
Input property 'stableSources' file .../CoffeeMachine.java has changed.
> Task tcoffee-shop:compileJdava
| Task ':coffee-shop:compiledava' 1S not up-to-date because:
A Input property 'classpath' file .../CoffeeMachine.class has changed.
:coffee-machine
+ abiChange
J

006



Java CA + IC: Initial

:coffee-shop

———————————— CoffeeShop.java

Cookie.java

~ )

L - - - — — - - - »>CoffeeMachine.java

-coffee- hi
_ coffee-machine Y
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Java CA + IC: Initial

4 )
:coffee-shop
i CoffeeShop.java
I
| Cookie.java
: \_ J
I
I
I
I
I
I
| v
l 4 )
I

L — - - - - - - - = CoffeeMachine.java

:coffee- hi
9 coffee-machine y

683



-

:coffee-shop
- - -CoffeeShop.java

Cookie.java

+ abiChange

:coffee-machine

v,

Java CA + IC: Initial

> Task :coffee-machilne:compileJava

Task ':coffee-machline:compilledava' 1s not up-to-date because:
Input property 'stableSources' file .../CoffeeMachine.java has
changed.

> Task :coffee-shop:complledava

Task ':coffee-shop:complledava' 1s not up-to-date because:
Input property 'classpath' file .../CoffeeMachine.class has
changed.

Incremental compllation of 1 classes completed i1n 0.012 secs.

Recompiled classes [com.icl1l01.CoffeeShop]
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-

:coffee-shop
- - -CoffeeShop.java

Cookie.java

+ abiChange

:coffee-machine

v,

Java CA + IC: Initial

> Task coffee-machine:compiledava

Task ':coffee-machline:compilledava' 1S not up-to-date because:
Input property 'stableSources' file .../CoffeeMachine.java has
changed.

> Task [icoffee-shop:complledava

Task ':coffee-shop:complledava' 1S not up-to-date because:
Input property 'classpath' file .../CoffeeMachine.class has
changed.

Incremental compllation of 1 classes completed i1n 0.012 secs.

Recompiled classes [com.icl1l01.CoffeeShop]
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-

:coffee-shop

Cookie.java

+ abiChange

:coffee-machine

v,

Java CA + IC: Initial

> Task coffee-machine:compiledava

Task ':coffee-machline:compilledava' 1S not up-to-date because:
Input property 'stableSources' file .../CoffeeMachine.java has
changed.

> Task [icoffee-shop:complledava

Task ':coffee-shop:complledava' 1S not up-to-date because:
Input property 'classpath' file .../CoffeeMachine.class has
changed.

Incremental compllation of 1 classes completed i1n 0.012 secs.

Recompiled classes [com.icl01.CoffeeShop ]

/1



-

:coffee-shop

Cookie.java

+ abiChange

:coffee-machine

v,

Java CA + IC: Initial

> Task coffee-machine:compiledava

Task ':coffee-machline:compilledava' 1S not up-to-date because:
Input property 'stableSources' file .../CoffeeMachine.java has
changed.

> Task [icoffee-shop:complledava

Task ':coffee-shop:complledava' 1S not up-to-date because:
Input property 'classpath' file .../CoffeeMachine.class has
changed.

Incremental compllation of 1 classes completed i1n 0.012 secs.

Recompiled classes [com.icl01.CoffeeShop ]

Cookle.java He 6bl1 CKOMMUANPOBAH!

(2



Kotlin CA: Initial

:coffee-shop

:coffee-machine
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Kotlin CA: Round 1

:coffee-shop

> Task :coffee-machine:compilleKotlin
- ~ Task ':coffee-machilne:complleKotlin' 1s not up-to-date because:
Input property 'sources' file .../CoffeeMachine.kt has changed.

> Task :coffee-shop:compileKotlin

Task ':coffee-shop:compileKotlin' 1s not up-to-date because:
Input property 'classpathSnapshotProperties.classpath'
file .../CoffeeMachine.class has changed.

4



Kotlin CA: Round 1

:coffee-shop

> Task [coffee-machine:compileKotlin
~ ~ Task ':coffee-machine:compileKotlin' is not up-to-date because:

Input property 'sources' file .../CoffeeMachine.kt has changed.

> Task [icoffee-shop:compileKotlin
Task ':coffee-shop:compileKotlin' is not up-to-date because:

Input property 'classpathSnapshotProperties.classpath'
file .../CoffeeMachine.class has changed.

lge



Kotlin CA: ctapbin nogxon,

A ./gradlew compileKotlin
:coffee-shop
J
/build/build-history.bin +—— :coffee-machine:compileKotlin
\ 4
N
ABI namexnunca?

:coffee-machine \ v

y :coffee-shop:compileKotlin

https://blog.jetbrains.com/kotlin/2022/07/a-new-approach-to-incremental-compilation-in-kotlin/

/0



Kotlin CA: useClasspathSnapshot

A /gradlew compileKotlin
:coffee-shop
Y
:coffee-machine:compileKotlin
[GradleTransform API J
' Input: coffee-machine ABI
~
:coffee-machine !
y :coffee-shop:compileKotlin

https://blog.jetbrains.com/kotlin/2022/07/a-new-approach-to-incremental-compilation-in-kotlin/

’r’



Kotlin CA: Round 1

:coffee-shop

\_ J
> Task :coffee-machine-apil:complleKotlin UP-TO-DATE
> Task :coffee-machine:complleKotliln
- y ~ Task ':coffee-machine:complileKotlin' 1s not up-to-date because:

Input property 'sources' file .../CoffeeMachine.kt has changed.
:coffee-machine-api

g , > Task :coffee-shop:compileKotlin UP-TO-DATE
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Kotlin CA: Round 1

:coffee-shop

> Task COFFEESMACATAESAPT: conpileKotlin UPSTOSDATE

> Task [icoffee-machine:compileKotlin
- ' ~ Task ':coffee-machine:compileKotlin' is not up-to-date because:

Input property 'sources' file .../CoffeeMachine.kt has changed.

:coffee-machine-api

. , > Task [COFFEESSAOP: conpileKotlin UPSTOSDATE
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Kotlin CA: CuHTeTn4YecKnm tecCT

Cam ) ) e ) e e

v

:bottleneck

Bce moaynu - Kotlin JVM
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Kotlin CA: CuHTeTn4YecKnm tecCT

non_abi_change {
tasks=["assemble"]
apply-non-abi-change-to = ["bottleneck/src/main/kotlin/Foo0.kt"]

}

non_abi_change_classpath_snapshot {
tasks=["assemble"]
apply-non-abi-change-to = ["bottleneck/src/main/kotlin/Foo0.kt"]
gradle-args = ["-Pkotlin.incremental.useClasspathSnapshot=true".

31



Kotlin CA: CuHTeTn4YecKnm tecCT

non_abi_change {
tasks=["assemble"]
apply-non-abi-change-to = ["bottleneck/src/main/kotlin/Foo®.kt"]

}

non_abi_change_classpath_snapshot {
tasks=["assemble"]
apply-non-abi-change-to = ["bottleneck/src/main/kotlin/Foo®.kt"]

gradle-args = ["-Pkotlin.incremental.useClasspathSnapshot=true"]
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Kotlin CA: CuHTeTn4YecKnm tecCT

CueHapum MeaunaHa
non_abi_change 1 485,40 ms A = 129,

non_abi_change_classpath_snapshot 1 319,24 ms

83



NTornm

Java IC paboTaeT no class-based aBpuctmnkam un He pasnunyaet ABI/nonABI namexneHuns

Java CA pasnunyaet ABI/nonABI namenHeHuns, pabotaet adpdhekTMBHO ga>ke 6€3 api
MoLyJ1Ieu

Kotlin IC paboTaeT no symbol-based aBpuctunkam, pasnmnyaet ABI/nonABl nameHeHus

B Tekylwlem Bnge Kotlin CA He pasnunyaeTt ABI/nonABIl nameHeHnst n HECOBMECTUM C
ouna Kewom

HepocTtaTtkn Kotlin CA nevartcs ¢ BK/IIOYEHHbIM 3KCMepMeHTalibHbIM consumer-side
aHann3om useClasspathSnapshot=true (noctynHo ¢ 1.6.20)

CA n IC moryT n paboTatoT BmecTe n anga Java n gns Kotlin
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YTO0 Mbl He 06CcyOUNN?

e CMeluaHHble KoaooBble 6asbl
* Annotation processing

 HoBbin kKomnunaTop Kotlin K2
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Huncknenmep

Bce panbHeunwmne mMbIiCaiM 1 peKkomeHgaumm - Mou, N He
ABNAOTCA odouumanbHou no3uumen komaHobl Gradle Build Tool
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KaK >Xe pa3BuBaTb CBOU NMNPOEKT?

. Onpepennte cocTosiHME BalUNX NHCTPYMEHTOB
. Hayuyntecb namepsartb pesynbTtaTbl ONTUMU3ALNN
. Hangnte addekTnBHbIE AN Bac natrepHb

. VIHBecTnpyuTe B Mmoaynapuaaumnio
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KaK >Xe pa3BuBaTb CBOU NMNPOEKT?

. Onpepenute cocTosiHMNE BalLINX NHCTPYMEHTOB
. Hayuntecb namepstb pesynbraTbl ONTUMUNIALNN

. Hanpgunte adpdekTmBHble ona Bac natTtepHbl => nogaep>xmsaunte I1C

. VIHBecTnpyuTe B Mmoaynapuaaumnio
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KaK >Xe pa3BuBaTb CBOU NMNPOEKT?

. Onpepennte cocTosiHME BalUNX NHCTPYMEHTOB
. Hayuyntecb namepsartb pesynbTtaTbl ONTUMU3ALNN
. Hanpgunte adpdekTmBHble ona Bac natTtepHbl => nogaep>xmsaunte I1C

. VIHBecTnpyuTe B moaynapusdaunto => gepxxmte pokyc Ha CA
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Monoynapunsaunms

 BBOONT ononHUTENBbHBIN YPOBEHb abCcTpakumm NOBEPX A3blKa NPOrpaMmmMmMpoBaHnNs
* CHMmXxaeT cBAaA3HocTb(coupling) kogoson 6a3bl
 [loBbIlWaeT 3auenneHne(cohesion) kogosow 6a3bil

° OTKprBaeT BO3MO>XHOCTW A1 HOBbIX OI'ITVIMVI38.LI,VII7I
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[TapannenbHana cbopka

g v/ 23-make-the-build-fa... clean build 5 Dec 2017 20:43:30 GMT ‘D ) Q

[11]

=] . 29 tasks executed in 6 projects in 8.033s O

Bottleneck B napannenbHOM BbINOJIHEHUN

>\

g/ 23-make-the-build-fa... clean build 5 Dec 2017 20:43:39 GMT /5 Y1) (Q)

,'/‘

=] ©1 29 tasks executed in 6 projects in 5.020s )

OnTnMmnanpoBaHHoOe napa’suiesibHoe BbINoJIHEHNEe B e A,

https://docs.gradle.org/current/userguide/performance.html#parallel_execution
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[TapannenbHana cbopka

g v/ 23-make-the-build-fa... clean build 5 Dec 2017 20:43:30 GMT ‘D ) Q

[11]

=] . 29 tasks executed in 6 projects in|8.0335 | O

Bottleneck B napannenbHOM BbINOJIHEHUN

>\

g/ 23-make-the-build-fa... clean build 5 Dec 2017 20:43:39 GMT /5 Y1) (Q)

,'/‘

=] L 29 tasks executed in 6 projects in|5.0205 | &)

OnTnMmnanpoBaHHoOe napa’suiesibHoe BbINoJIHEHNEe B e A,

https://docs.gradle.org/current/userguide/performance.html#parallel_execution
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[MapannenbHaa kKomnunnauma Java?

https://bugs.java.com/bugdatabase/view_bug.do?bug_id=4229449
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[MTapannenbHaa komnunauua Kotlin?

https://blog.jetbrains.com/kotlin/2019/01/kotlin-1-3-20-
released#Faster _Gradle_builds_by parallelizing_tasks

https://kotlinlang.org/docs/whatsnew1620.html#support-for-parallel-
compilation-of-a-single-module-in-the-jvm-backend
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