speaker A




NMHKpemeHTanbHaa komnunaumsa Java/Kotlin B
Gradle

% i

fi?sr‘s

«&E{




YnpaBneHme cloXHOCTbO COCTOAHUSA

(®): "*;?e;%"' e
i.*;::? s ;.i. : .




[louemy BaMm CTOUT BKJTIOUYUTDL

Gradle Configuration Cache
PPP



cOopKn

2
S
=
S
0
T

XUN3HeH

build.gradle.kts




YTO Takoe KoHdourypauma?

// build.gradle.kts Woy @
plugins { T

id(“foo")
}

~ +
tasks.register<CheckTask>(“check”) N @ @

Work Work

// FooPlugin.kt

class FooPlugin : Plugin<Project> {

fun apply(target: Project) {
target.tasks.register<BarTask>("“bar”) < Work

}




[Touemy Configuration Cache?




[Touemy Configuration Cache?

settings.gradle.kts

* Inter-project

Configuration

build.gradle.kts

Plugin<Project>

Cacheable X

Parallel X

ArtifactTransform

Cacheable
Parallel(*)




oBosirounma CC

2019 Gradle 7.x Gradle 8.1

Instant xecution
prototype CC

Experimental Stable CC



Mopeinb Inputs/Outputs

FooTask : DefaultTask() {

@get:Input
: Property<Int>

@get:Input
ListProperty<Int>

@get:Input
: Property<Foo>

@get:0utputFile
: RegularFileProperty

@TaskAction
humbleWork() A
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Mopeinb Inputs/Outputs

FooTasKk : betaultTask(y 1

@get:Input
: Property<Int>

@get:Input
ListProperty<Int>

@get:Input
: Property<Foo>

@get:0utputFile
: RegularFileProperty

@TaskAction
humbleWork() A
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Mopeinb Inputs/Outputs

FooTasKk : betaultTask(y 1

@get:Input

SIISIISREIRRES : Crnperty<Int>

@get:Input _ ——— w Input S

SISISINSRRNCISRRENN : . SsTProperty<Int>

@get:Input

SIS RIS : Property<Foo>

@get:0utputFile

: RegularFileProperty

@TaskAction
humbleWork() A
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Mopeinb Inputs/Outputs

FooTasKk : betaultTask(y 1

@get:Input

SISNCIISRRRREES : Prnperty<Int>

SISISINSRRNCISRRENN : . SsTProperty<Int>

@get:Input

SIS RIS : Property<Foo>

Output
@get:0utputFile

SIIANSIANERANE . KeqularFileProperty

@TaskAction
humbleWork() A
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FooTasKk : betaultTask(y 1

@get:Input

SISNCIISRRRREES : Prnperty<Int>

@get:Input

SISISINSRRNCISRRENN : . SsTProperty<Int>

@get:Input

SIS RIS : Property<Foo>

@get:0utputFile
SIIANSIANERANE . KeqularFileProperty

@TaskAction
humbleWork() A

Mopeinb Inputs/Outputs

14

cacheé[hashOf(inputs)]

output



Inputs/Outputs doa3bl KOHdoOUrypaumnm

// Static inputs
./gradlew Eversion Configuration Work
./gradlew foo —offline ._///

./gradlew foo —include-build included
./gradlew foo =X bar
./gradlew bar

0 v
ConfigurationCacheKey.kt T @ @
i »..,:;,'7,‘;',‘“‘.\

// Discoverable inputs

BuildLogic#System.getProperty(..)
BuildLogic#System.getEnv(..)
BuildLogic#fite(..)

JVM

Dynamic deps versions

Build scripts

< Work

ConfigurationCacheFingerprint.kt

15


https://github.com/gradle/gradle/blob/master/platforms/core-configuration/configuration-cache/src/main/kotlin/org/gradle/internal/cc/impl/ConfigurationCacheKey.kt#L34
https://github.com/gradle/gradle/blob/master/platforms/core-configuration/configuration-cache/src/main/kotlin/org/gradle/internal/cc/impl/fingerprint/ConfigurationCacheFingerprint.kt#L29

%

CC ot1yeT

<PROJECT_ROOT_DIR>/build/reports/configuration-cache/
S5h2evejkvnvovzfhl85ajf25n/configuration-cache-report.html

Storing the configuration cache for gradle build and :core:embeddedIntegTest task

Calculating task graph as configuration cache cannot be reused because an input to task ":build-logic-settings:build-environment:compilePluginsBlocks' has changed.

1210 build configuration inputs were found and will cause the cache to be discarded when their value change

No problem was found

Build configuration inputs

> directory content )

> environment variable @
> file system entry € 1o

> file &)

> output of external process @

> system property &)

> value from custom source )

Problems grouped by message )

16

Problems grouped by location @)

Incompatible tasks )



Improvements in the Build Configuration Input
Tracking







CC store

<PROJECT_ROOT_DIR>/.gradle/configuration-cache/

{ static )
\ input

L input [

Static Y~
\ input /

[Discovered
input

<PROJECT_ROOT_DIR>/.gradle/configuration-cache/

6bxjbnckmxr197k4qxs8zougt/buildfingerprint.bin

Discoveredmm—
\ input

[Discovered ™
input

<PROJECT_ROOT_DIR>/.gradle/configuration-cache/

6bxjbnckmxr197k4qxs8zougt/work.bin
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CC cepunanunsauus

FooTask : DefaultTask() {

@get:Input
: Property<Int>

@get:ServiceReference

: Property<FooService>

@get:Internal
: Property<Foo>

//do some work

20



Cepunannsaumsa Task

FooTask : Defavultlask() {

@get:Input

: Property<Int> Relevant fields walking

@get:ServiceReference

: Property<FooService>

@get:Internal
: Property<Foo>

//do some work

21


https://github.com/gradle/gradle/blob/master/platforms/core-configuration/core-serialization-codecs/src/main/kotlin/org/gradle/internal/serialize/codecs/core/TaskNodeCodec.kt#L84
https://github.com/gradle/gradle/blob/master/platforms/core-configuration/bean-serialization-services/src/main/kotlin/org/gradle/internal/serialize/beans/services/BeanPropertyWriter.kt#L41

Cepunannsaumsa Task

FooTask : Defavultlask() {

@get:Input

somePrimitiveTypelnput | daellIaa ANk Relevant fields walking

@get:ServiceReference

someBulldService o] lclss"Ad e lsNT-IpVARel-b

@get:Internal

someArbitraryTypeFieldddaelslsIaaa A sl e
somePrivateState =

//do some work

22


https://github.com/gradle/gradle/blob/master/platforms/core-configuration/core-serialization-codecs/src/main/kotlin/org/gradle/internal/serialize/codecs/core/TaskNodeCodec.kt#L84
https://github.com/gradle/gradle/blob/master/platforms/core-configuration/bean-serialization-services/src/main/kotlin/org/gradle/internal/serialize/beans/services/BeanPropertyWriter.kt#L41

Cepunanusaumsa Provider<int>




Cepunanusaumsa Provider<int>

ProviderCodec

Provider evaluation



https://github.com/gradle/gradle/blob/master/platforms/core-configuration/core-serialization-codecs/src/main/kotlin/org/gradle/internal/serialize/codecs/core/ProviderCodecs.kt#L86
https://github.com/gradle/gradle/blob/master/platforms/core-configuration/model-core/src/main/java/org/gradle/api/internal/provider/ProviderInternal.java#L151

oBasitoaumna Provider

T is ValueSource ||
T is TaskProvider

25



Cepunanusaumsa Provider<int>

ProviderCodec

Provider evaluation



https://github.com/gradle/gradle/blob/master/platforms/core-configuration/core-serialization-codecs/src/main/kotlin/org/gradle/internal/serialize/codecs/core/ProviderCodecs.kt#L86
https://github.com/gradle/gradle/blob/master/platforms/core-configuration/model-core/src/main/java/org/gradle/api/internal/provider/ProviderInternal.java#L151

Cepunanunsauusa Provider<BuildService>

27



Cepuanunsauusa Provider<BuildService>

28


https://github.com/gradle/gradle/blob/master/platforms/core-configuration/core-serialization-codecs/src/main/kotlin/org/gradle/internal/serialize/codecs/core/ProviderCodecs.kt#L226

Cepunanunsauumsa Provider<Bean>




Cepunanunsauumsa Provider<Bean>

ProviderCodec

Provider evaluation



https://github.com/gradle/gradle/blob/master/platforms/core-configuration/core-serialization-codecs/src/main/kotlin/org/gradle/internal/serialize/codecs/core/ProviderCodecs.kt#L86
https://github.com/gradle/gradle/blob/master/platforms/core-configuration/model-core/src/main/java/org/gradle/api/internal/provider/ProviderInternal.java#L151

Cepunanunsauumsa Provider<Bean>

ProviderCodec

Provider evaluation



https://github.com/gradle/gradle/blob/master/platforms/core-configuration/graph-serialization/src/main/kotlin/org/gradle/internal/serialize/graph/codecs/BeanCodec.kt#L29
https://github.com/gradle/gradle/blob/master/platforms/core-configuration/core-serialization-codecs/src/main/kotlin/org/gradle/internal/serialize/codecs/core/ProviderCodecs.kt#L86
https://github.com/gradle/gradle/blob/master/platforms/core-configuration/model-core/src/main/java/org/gradle/api/internal/provider/ProviderInternal.java#L151

Cepuannsaums npon3BosibHbIX TUNoOB(aka Bean)

: Bar
. Int
: List<String>

: Baz
: Map<Int, Int>
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Cepuannsaums npon3BosibHbIX TUNoOB(aka Bean)

: Bar
. Int
: List<String>

BeanCodec

: Baz
: Map<Int, Int>
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Cepuannsaums npon3BosibHbIX TUNoOB(aka Bean)

|
field1|EBar

. Int

: List<String>

BeanCodec

BeanCodec

: Baz
: Map<Int, Int>
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Cepuannsaums npon3BosibHbIX TUNoOB(aka Bean)

B

fieldlms
field2s

: List<String> BeanCodec

BeanCodec IntCodec

: Baz
: Map<Int, Int>

35



Cepuannsaums npon3BosibHbIX TUNoOB(aka Bean)

el
Ld 2

BN . BESE<String>

: Baz
: Map<Int, Int>

36

BeanCodec

BeanCodec




Cepuannsaums npon3BosibHbIX TUNoOB(aka Bean)

el
Ld 2

KK : List<String>

BeanCodec

BeanCodec IntCodec _

: Baz
: Map<Int, Int>
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Cepuannsaums npon3BosibHbIX TUNoOB(aka Bean)

el
Ld 2

KK : List<String>

BeanCodec

BeanCodec IntCodec _

: Baz
: Map<Int, Int>

38



Cepuannsaums npon3BosibHbIX TUNoOB(aka Bean)

: List<String>

BeanCodec

BeanCodec IntCodec _
field1|ElEa

: Map<Int, Int>
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Cepuannsaums npon3BosibHbIX TUNoOB(aka Bean)

: List<String>

BeanCodec

BeanCodec IntCodec _
field1|ElEa

iicalsP : Map<Int, Int>
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Cepuannsaums npon3BosibHbIX TUNoOB(aka Bean)

: List<String>

BeanCodec

BeanCodec IntCodec _
field1|ElEa

field” | ELR . A IntCodec

41



Cepuannsaums npon3BosibHbIX TUNoOB(aka Bean)

: List<String>

BeanCodec

BeanCodec IntCodec _
field1|ElEa

field” | ELR . A IntCodec

42



StackOverflowError X

BeanCodec reentrancy

43


https://github.com/gradle/gradle/blob/master/platforms/core-configuration/configuration-cache/src/main/kotlin/org/gradle/internal/cc/impl/serialize/Codecs.kt#L295

Coroutines beyond concurrency




. Fingerprint check

45



CC load

Static |
\ input

\ input [ ————

[ Static {7

\ input

<PROJECT_ROOT_DIR>/.gradle/configuration-cache/

6bxjbnckmxr197k4qxs8zougt/buildfingerprint.bin

“kﬂ%zf

<PROJECT_ROOT_DIR>/.gradle/configuration-cache/ ___

6bxjbnckmxr197k4qxs8zougt/work.bin

46


https://github.com/gradle/gradle/blob/master/platforms/core-configuration/configuration-cache/src/main/kotlin/org/gradle/internal/cc/impl/fingerprint/ConfigurationCacheFingerprintChecker.kt#L182

W Mapannennsm BHYTPU NPOEKTOB

SlowWork : DefaultTask() {

@get:Input
: Property<String>

@TaskAction
work() A{
Thread.sleep( )
.quiet(

47



VW Mapannenn3m BHYTPU NMPOEKTOB

.register( SlowWork :: ) {
.register( SlowWork :: ) o

.register( SlowWork :: ) {

.register( DefaultTask:: ) o
dependsOn( )

48



W Mapannennsm BHYTPU NPOEKTOB

Vintage

GCCgems ./gradlew aggregate

> Task :workl
workl 1s finished!

> Task :work?2
work2 1s finished!

> Task :work3
work3 1s finished!

1n 6sS

49



VW Mapannenn3m BHYTPU NMPOEKTOB

Vintage CC

GCCgems ./gradlew aggregate ——

GCCgems ./gradlew aggregate
configuration-cache

> Task :workl

workl 1s finished! > Task :work3

work3 1s finished!

> Task :work?2

work2 1s finished! > Task :workl

workl 1s finished!

> Task :work3

work3 1s finished! > Task :work?2

work2 1s finished!

1in 6s
in 2s
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VW Mapannenn3m BHYTPU NMPOEKTOB

Vintage CC

GCCgems ./gradlew aggregate ——

GCCgems ./gradlew aggregate
configuration-cache

> Task :workl

workl 1s finished! > Task :work3

work3 1s finished!

> Task :work?2

work2 1s finished! > Task :workl

workl 1s finished!

> Task :work3

work3 1s finished! > Task :work?2

work2 1s finished!

1in 6s
in 28

51



[ lapannenn3m BHYTPU NPOEKTOB

Vintage

(=] “4 12 tasks, O transforms executed in 2 projects in 7.496s, with 2 avoided tasks saving 0.002s

Initialization & configuration Execution

CC

(=] “4 12 tasks, O transforms executed in 2 projects in 2.666s, with 3 avoided tasks saving 0.456s

Initialization & configuration Execution
:work1

‘work3

‘work?2

52



W PaHee ocBobOXOeHune namaTtu

MemoryIntensiveWork : DefaultTask() {

@get:Internal
: Property<Int>

@TaskAction
calculate() {
ByteArray/( *

.quiet(

53



W PaHee ocBobOXOeHune namaTtu

.register( MemoryIntensiveWork :: ) o

thing = ByteArray/( * * )
= .provider {
thing.
1

}

54



W PaHee ocBobOXOeHune namaTtu

Vintage

GCCgems ./gradlew work

* What went wrong:
Execution failed for task ':work'.
> Java heap space

in 901ms
5 actionable tasks: 2 executed, 3 up-to—-date

55



W PaHee ocBobOXOeHune namaTtu

Vintage CC

GCCgems ./gradlew work GCCgems ./gradlew work ——configquration-

cache

> Task :work
Result: 838860800
* What went wrong:

Execution failed for task ':work'.
> Java heap space

in 992ms
5 actionable tasks: 2 executed, 3 up—-to—-date
Configuration cache entry stored.
in 901ms
5 actionable tasks: 2 executed, 3 up-to—-date

56



“Load after store”




W PaHee obHapy>xeHue ounbokK aeceapuinsaumm

GreetingTransient : DefaultTask() {

@get:Input
: Property<Who>

@TaskAction
greeting() A

.quiet(

Who (
@Transient
: String

58



W PaHee obHapy>xeHue ounbokK aeceapuinsaumm

.register( GreetingTransient:: ) A

= Who(

59



W PaHee obHapy>xeHue ounbokK aeceapuinsaumm

No LAS

GCCgems ./gradlew greeting

> Task :greeting
Hello, Mobius'!

in 533ms
Configuration cache entry stored.

GCCgems ./gradlew greeting
Reusing configuration cache.

> Task :greeting
Hello, null!

1n 407ms
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W PaHee obHapy>xeHue ounbokK aeceapuinsaumm

No LAS

GCCgems ./gradlew greeting

> Task :greeting
Hello, Mobius'

in 533ms

Configuration cache entry stored.

GCCgems ./gradlew greeting
Reusing configuration cache.

> Task :greeting
Hello, null!

1n 407ms

o1

LAS

GCCgems ./gradlew greeting

> Task :greeting
Hello, null!

in 533ms
Configuration cache entry stored.

GCCgems ./gradlew greeting
Reusing configuration cache.

> Task :greeting
Hello, null!

1n 402ms



W PaHee obHapy>xeHue ounbokK aeceapuinsaumm

No LAS

GCCgems ./gradlew greeting

> Task :greeting
Hello, Mobius'

in 533ms

Configuration cache entry stored.

GCCgems ./gradlew greeting
Reusing configuration cache.

> Task :greeting
Hello, null!

1n 407ms

62

LAS

GCCgems ./gradlew greeting

> Task :greeting
Hello, null!

in 533ms
Configuration cache entry stored.

GCCgems ./gradlew greeting
Reusing configuration cache.

> Task :greeting
Hello, null!

1n 402ms



Xun3sHeHHbIN uuki c6opku ¢ CC

|
|
|
: Configuration
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Cacheable Cacheable
|
|
| Parallel X Parallel
|
|
| |
—— e ————— L - :D
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bynyuiee CC

2019 Gradle 8.1 Gradle 9.0 Gradle 9.x Gradle 10.0

Instant execution

prototype Stable CC CC is preferred Experimental CC is only

mode Isolated Projects mode

o4



MNapannenbHasa KoHdUrypauusi

Isolated Projects Ioadlng




