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Kak cagenatb 6nbnmoreky,
4yTOObI €N Nonb3oBarnucb



KOHQNMNKT 3aBUCMMOCTEN

[MpoeKT ¢ BonbLunm
Cawmas kpytad KOSINYECTBOM YyXe

Pa3bop owmnbok

onbnunorteka CYLLIECTBYOLLMNX
3aBUCUMOCTEWN




[Tpnmep

FATAL EXCEPTION: main
Process: ru.vk.testshade_9879899, PID: 6592
java.lang.NoSuchMethodError: No virtual method getData()Ljava/lang/String; in class Lcom/example/library_c/LibC; or its super classes (declaration of 'com.example.library_c.LibC' appears in /data/app/~~Ct1l1AdorltAghKPz7x7eA=/ru.vk
.testshade_9879899-v5UxKIliYaakyNOS__GCmA=/base.apk)
com.example.library_a.LibA.invokelLibC(LibA.kt:10)
ru.vk.testshade.MainActivity.onCreate(MainActivity.kt:15)
android. .Activity.performCreate(Activity.java:8342)
android. .Activity.performCreate(Activity.java:8321)
android. .Instrumentation.callActivityOnCreate(Instrumentation.java:1417)
android. .ActivityThread.performLaunchActivity(ActivityThread.java:3626)
android. .ActivityThread.handleLaunchActivity(ActivityThread.java:3782)
android. .servertransaction.LaunchActivityItem.execute(LaunchActivityItem.java:101)
android. .servertransaction.TransactionExecutor.executeCallbacks(TransactionExecutor.java:138)

android. .servertransaction.TransactionExecutor.execute(TransactionExecutor.java:95)
android. .ActivityThread$H.handleMessage(ActivityThread.java:2307)
android.os.Handler.dispatchMessage (Handler.java:106)
android.os.Looper.loopOnce(Looper.java:201)

android.os.Looper.loop(Looper.java:288)
android.app.ActivityThread.main(ActivityThread.java:7924) <1 internal line>

com.android.internal.os.RuntimeInit$MethodAndArgsCaller.run(RuntimeInit.java:548)
com.android.internal.os.ZygoteInit.main(ZygoteInit.java:936)




[Toyemy Tak npomncxoguT

public class LibA {

fun invoke():

String =

LibC().getData()

public class LibC {

public fun getData(): String

"version:

10

class MainActivity :

AppCompatActivity()

override fun onCreate(savedInstanceState: Bundle?) {

super.onCreate(savedInstanceState)

val
val

resultA
resultB

LibA() .invoke(
LibB() .invoke(

)
)

public class LibB {

fun invoke(): String =
LibC().getData(version

public class LibC {

public fun getData(version: Int): String =
"version: $version"




+--- ru.vk.testshade:library-a:{strictly 1.0} -> 1.0 (c)
+--- pru.vk.testshade:library-b:{strictly 1.0} -> 1.0 (c)

+--- ru.vk.testshade:library-b:1.0

| +--- pu.vk.testshade:library-c:2.0 (*)

+--- pru.vk.testshade:library-a:1.0

| +--- pu.vk.testshade:library-c:1.0 -> 2.0
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[loyemy BO3HUKAOT KOHM(IUKTbI

@ BMBIMOTEKM UCNIONb3YeTCs Kyya
cab 3aBucnumocten (Retrofit, DI)

@ [MpekpallaeTcs nogaepxka onbnmoTeku
nocne penuia u 3aBMCUMOCTU
OnbnmoTekn yctapesatoTt

@ BubnmoTeka cnpoekTupoBaHa
Non, KOHKPETHbIN CTEK NpoeKTa
1 He npoBepsinack ¢ Apyrumu Gudnuortekamm




Cpoenatb OMbrnnoTteky, 4YTobbl e NONL30BANIUCH

[axe camas nydwaa oubnuoteka He oyaet

Ncnonb30BaTbCH, €ECNKU ANa UHTerpaumm
Heobxoguma nepepaboTka 3aBUCUMOCTEN NPOeEKTa

CrOoXHOCTU MHTErpaumm
OTNYrMBaloT OT BHEOgpeHUs™

* HukTo He xo4eT yTex ¢ gradle Ha
NPOTSDKEHUMN Hedenu :)



CTparernm ymeHbLLEHUNS
BHELLUHNX 3aBUCUMOCTEN

e llcnonb3oBaHue e (OTKa3 oT ncnonb3oBaHUA

SourceSet 3aBUCUMOCTEMN
e Shadowing e QOrpaHun4yeHmne
3aBUCUMOCTEMN Ha MCNonb3oBaHMe

3aBUCUMOCTEN

10



cnonb3oBaHune SourceSet
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cnonb3oBaHune SourceSet

@ YBennyeHune
BpeEMEHN COOPKU

@ KOHQNUKT nmeH

npn KOMNMNALUnn

@ CamocTtosTenbHas nogaepxka
aKTyanbHbIX BEpCcUn

@ He y Bcex bubnuotek
OTKPbIT UCXOOHbIN KO,

12



OTKa3 OT NCnonb30BaHUSA 3aBUCUMOCTEN
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OTKa3 OT NCnonb30BaHUSA 3aBUCUMOCTEN

@ YBenunyeHune @ Bbicokas kBanudukaums
BpPEMEHMU pa3paboTKu pa3paboTymkoB

@ [ToTeHunanbHO bonbLue @ OTKas oT NPMBLIYHOIO
BaroB B NpoekTe cTeka
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OrpaHu4veHue Ha
NCMOoNb30BaHNEe 3aBUCUMOCTEN
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OrpaHu4veHue Ha
NCMOoNb30BaHNEe 3aBUCUMOCTEN

HWKkTO HE YnTaeTt @ [Toooepkka 4OKyMeHTauun
OOKYMEHTaLMIo B aKTyarlbHOM COCTOSIHUM

He Bce cobnopatot
cCeMaHTU4YecKoe
BEPCUOHUpPOBaHME

16



Shadowing 3aBncumocTen
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Shadowing 3aBncumocTen

@ YBenuyeHmne Beca KoOHe4YHou
onbnuoTekun

@ [ononHuTtenbHbIK gradle-plugin
C HEODXOAMMOCTbLIO NOAAEPXKNBATb
AGP n Bepcuto Gradle

@ YBenunyeHne ckopocTtu
cbopku

@ CyliecTBytowme peeHns
He NoaaepKMBaOTCS
paspaboTymkamm

18



UTO ncnonb3yem mbl

Source set + Shadowing + OTkKas oT 3aBMCMMOCTEN

19



Kak coenaTb nnaruH
aona Shadowing a
3aBUCMMOCTEN?

£

-

\
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Anroputm paboTbl NnarnHa

PaspelweHne (Resolve)
3aBMCUMOCTEN

O6begnHeHne class-
dannos

Ob6beanHeHne android-
doannos

TpaHcopmauma
CKOMMUIMPOBAHHbIX KaccoB

21



PaspeuweHue (Resolve) 3aBucumocTten

ObbeanHeHmne class-gpannos

ObbeanHeHne android-cannos:

a. manifest-gpannos

b. resources, assets, jni pannos

Cc. proguard n consumer-proguard
doannos

TpaHcdopmauns

CKOMMUNMPOBAaHHbIX KNaccoB
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Tan KoHdurypauum

private val shadedConfigurations = mutableSetOf<Configuration>()
private val configurationVariants = mutableSetOf<LibraryVariant>() //3anonHaem Ha aTane KOoHOUrypauuu

buildTypes.names.forEach { buildTypeName ->
val configName = buildTypeName + SHADED_CONFIG_NAME
val configuration =lproject.configurations.create(configNameH

configuration.isTransitive = false

project.gradle.addListener (ShadedConfigurationDependenciesInitializer(project, configuration))
shadedConfigurations.add(configuration)

}

class ShadedConfigurationDependenciesInitializer(
private val project: Project,
private val configuration: Configuration,

) : DependencyResolutionListener {

override fun beforeResolve(resolvableDependencies: ResolvableDependencies) {
configuration.dependencies.onEach { dependency ->
project.dependencies.add(compileOnlyConfigName, dependency)
// BC€ 3aBUCUMOCTU CTaBWM KaK 3aBWCUMOCTW complleOnly KOHQWTypauuu

}

project.gradle.removelListener(this)

23



OTan nony4yeHnsa 3aBUCMMOCTEN

target.afterEvaluate {
configurationVariants.forEach { variant ->
val shadedResolvedArtifacts = mutableSetOf<ResolvedArtifact>()

shadedConfigurations
.forEach { configuration ->
val resolvedArtifact = mutablelListOf<ResolvedArtifact>()
configuration.resolvedConfiguration.resolvedArtifacts.forEach { artifact ->
(if (ARTIFACT_TYPE_AAR != artifact.type && ARTIFACT_TYPE_JAR != artifact.type)] {

throw ProjectConfigurationException(...)

}

resolvedArtifact.add(artifact)

}
[shadedResolvedArtifacts.addAll(resolvedArtifact))

}

processConfigurationVariant(// [anbHenwasa pa6oTa Mo BCTpauMBaHUK 3aBUCUMOCTEWN

shadedResolvedArtifacts = shadedResolvedArtifacts.tolList(),

24



PaspelueHune (Resolve) saBucmmocTteu

ObbeanHeHune class-pannos

ObbeanHeHne android-cannos:

a. manifest-gpannos

b. resources, assets, jni pannos

C. proguard u consumer-proguard
doannos

TpaHchopmauns

CKOMMUNMPOBAaHHbIX KNaccoB

25



PacnakoBka aar-saBuCMMOCTEN 3aBUCUMOCTEN

val unpackingFolder = File("<root_path>/intermediates/unpack_dir/<artifact_name>)

val listCopyTasks = resolvedArtifacts.map { resolvedArtifact ->

unpackingFolder.mkdirs()

project.tasks.register("unpackTaskName", Copy::class.java) { task ->
task.from(project.zipTree(artifactFile.absolutePath))
task.into(unpackingFolder)

task.doFirst {
unpackingFolder.delete()

26



3BneyeHue .class n3 pacnakosaHHon AAR

class YourPlugin @Inject constructor(
private val fileOperations: FileOperations,

) : Plugin<Project> {

val outputDir = "${project.buildDir}/intermediates/unpack_dir/merge_classes/${variantName}"
resolvedArtifacts
.filter { unpackingFolder.exists() }
.map { File(unpackingFolder, "classes.jar") }
.forEach { jarFile ->
fileOperations.copy { copySpec ->
copySpec.from(fileOperations.zipTree(jarFile))
copySpec.into(outputDir)

27



3BnedeHune .class n3 pacnakosaHHon AAR n3 libs

class YourPlugin @Inject constructor(
private val fileOperations: FileOperations,

) : Plugin<Project> {

val outputDir = "${project.buildDir}/intermediates/unpack_dir/merge_classes/${variantName}"
resolvedArtifacts
.filter { unpackingFolder.exists() }
.flatMap { File(unpackingFolder, "libs").listFiles() }
.filter { jar -> jar.isFile && jar.name.endsWith(".jar") }
.forEach { jarFile ->
fileOperations.copy { copySpec ->
copySpec.from(fileOperations.zipTree(jarFile))
copySpec.into(outputDir)
copySpec.exclude("META-INF")

28



13aBne4veHune .class 13 .jar 3aBUCUMOCTU

class YourPlugin @Inject constructor(
private val fileOperations: FileOperations,

) : Plugin<Project> {

val outputDir = "${project.buildDir}/intermediates/unpack_dir/merge_classes/${variantName}"
resolvedArtifacts
.filter { resolvedArtifacts.type == "jar" }

.forEach { jarFile ->
fileOperations.copy { copySpec ->
copySpec.from(fileOperations.zipTree(jarFile))
copySpec.into(outputDir)
copySpec.exclude("META-INF")
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ObbeaunHeHmne Bcex .class-gannos

val outputDir = "${project.buildDir}/intermediates/unpack_dir/merge_classes/${variantName}"

val javacDir = File("<buildRootDirectoryPath>/intermediates/javac/<buildVariantName>/classes",

fileOperations.copy { copySpec ->
copySpec.from(outputDir)
copySpec.into(javacDir)
copySpec.exclude("META-INF/")

fileOperations.copy { copySpec ->
copySpec.from("S{outputDir.absolutePath}/META-INF")
copySpec.into("<buildRootDirectoryPath>/tmp/kotlin-classes/<buildVariantName>/META-INF")
copySpec.include (KOTLIN_MODULE)

"shadedPrefix"
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PaspelieHne (Resolve) 3aBncnmocTei

ObbeanHeHne class-gpannos

ObbeanHeHne android-dansnos:

a. manifest-dpannos

b. resources, assets, jni dannos

C. proguard u consumer-proguard
doannos

TpaHchopmauns

CKOMMUNMPOBAaHHbIX KNaccoB
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ObbeanHeHnne Manifest gpannos

abstract class MergeManifestTask : DefaultTask() {
private var primaryManifestFile: File? = null
private var dependenciesManifestFiles: List<File>? =

@TaskAction
fun execute() {
val mergerInvoker = ManifestMerger2.newMerger (
primaryManifestFile,
LoggerWrapper (logger),
ManifestMerger2.MergeType.LIBRARY,

null

32



ObbeanHeHnne Manifest gpannos

val manifestProviders = dependenciesManifestFiles
?.filter { it.exists() }
?.map { file ->
object : ManifestProvider {
override fun getManifest(): File = file.absoluteFile

override fun getName(): String = file.name

mergerInvoker.addManifestProviders(manifestProviders)

val mergingReport = mergerInvoker.merge()

33



ObbeanHeHnne Manifest gpannos

outputs.files.firstOrNull()?.let { outputFile ->

BufferedWriter(

OutputStreamWriter (
FileOutputStream(outputFile), StandardCharsets.UTF_8.name(),

),

) .apply {
append(mergingReport.getMergedDocument (MergingReport.MergedManifestKind.MERGED))
flush()

close()
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PaspelueHune (Resolve) saBucmmocTteu

ObbegmnHeHune class-gannos

ObbeanHeHne android-dansnos:

a. manifest-goannos

b. resources, assets, jni pannos

Cc. proguard n consumer-proguard
doannos

TpaHcdopmauns

CKOMMUIUPOBAHHbIX KINaccoB
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ObbegunHeHue resources, assets, jni dannos

val taskProvider = project.tasks.named("generate${variantName}<AndroidAdditionalFiles>")
* AndroidAdditionalFiles - rpge MoxeT mnMpuHMMaTb 3HadyeHuMe Resources, Assets, Jni

val unpackingFolder = File("<root_path>/intermediates/unpack_dir/<artifact_name>)

taskProvider.configure { task ->
project.extensions.configure<LibraryExtension> {
sourceSets.forEach { sourceSet ->
if (sourceSet.name == variantName) {
resolvedArtifacts.forEach { ->
sourceSet.res.srcDir(File(unpackingFolder, “res”)) // wnau
sourceSet.assets.srcDir(File(unpackingFolder, “assets”)) // wau

sourceSet.jnilLibs.srcDir(File(unpackingFolder, “jni”)) // wnn
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PaspelueHune (Resolve) saBucmmocTteu

ObbeanHeHmne class-gpannos

ObbeanHeHne android-dansnos:

a. manifest-gpannos

b. resources, assets, jni pannos

C. proguard u consumer-proguard
doannos

TpaHcdopmauns

CKOMMUNMPOBAaHHbIX KNaccoB
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ObbeanHeHune proguard n consumer-proguard doansos

val taskProvider = project.tasks.named("mergeS{variantName}<ProguardFiles>")
* ProguardFiles - rpge mMoxeT npuvHuUMaTb 3HadyeHue ConsumerProguardFiles, GeneratedProguardFiles

val unpackingFolder = File("<root_path>/intermediates/unpack_dir/<artifact_name>)

mergeConsumerProguardFilesTask.configure { task ->
task.dolLast {
val proguardFiles = resolvedArtifacts.map { File(unpackingFolder, "proguard.txt")}
val outputFile = task.outputs.files.firstOrNull() ?: error("Result proguard file is null")
if ('outputFile.exists()) {
outputFile.createNewFile()
}
proguardFiles.forEach { proguardFile ->

outputFile.appendText(proguardFile.readText())
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PaspelueHune (Resolve) saBucmmocTteu

ObbeanHeHmne class-gpannos

ObbeanHeHne android-cannos:

a. manifest-gpannos

b. resources, assets, jni pannos

Cc. proguard n consumer-proguard
doannos

TpaHchopmaunsa duHapHbIX annos
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TpaHchopmaunsa dMHapHbIX annos

©

B classes-gpannoB BcTpamBaeMbix
BMBNMoTeEK NCNONbL3YEeTCH CCbISKa
Ha cTapbin R-dann, yto npusoguT
K Kpawuam B runtime.

©

[na peanunsaumn shading-a
3aBMCUMOCTEN HEODXOOMMO U3MEHSATL
nyTn 0o classes-gannos BcTpanBaeMbix
6rbnnoTek Bo Bcex BUHaApHbIX hannax
KOHEYHON OMbnmMoTeku.
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BoamoxxHocTtn ASM

MOANMVKALMS U reHepaLmns
mYAEUIEL Patl @ [OCTYM K aHHOTaLUMSAM
OanT-kooa

AOCTYN KO BCEW CTPYKTYpe @ AOCTYN K MOAYNAM
Knacca nT.A.

©® ©




Co3gaHue Transformer-a

internal class PackageNameRepository { Serializable|{

private var packageNames: List<String> = 1listOf()

fun get(): List<String> = packageNames

fun set(names: List<String>) { packageNames = names }

internal interface ShadedTransformerParams :|InstrumentationParameters

@get:Input

val packageNameRepository:[Property<PackageNameRepository>]

internal abstract class ShadedRClassesTransformer : AsmClassVisitorFactory<ShadedTransformerParams>]{

val resolvedArtifactsPackageNames = parameters.get().packageNameRepository.get().get()

42



Pernuctpauua TpaHcgopmaumnn

project.extensions.configure<LibraryAndroidComponentsExtension> {
onVariants { libraryVariant ->

libraryVariant.instrumentation.transformClassesWith(

[ShadedRClassesTransformer::class.java]
InstrumentationScope.PROJECT,

) { params ->

params.packageNameRepository.set(packageNameRepository)
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Peanunsauna AnnotationVisitor

class ShadedAnnotationVisitor(

visitor: AnnotationVisitor?,

private val packageName: String,

private val shadedPackagePrefix: String,

private val resolvedArtifactsPackageNames: List<String>,
) :[ AnnotationVisitor(Opcodes.ASM9, visitor)| {

| override fun visit(name: String?, value: Any?)]{
val shadedName = name.shadedValue(
shadedPackagePrefix = shadedPackagePrefix,
firstLevellLibraryPackageName = packageName,
resolvedArtifactsPackageNames = resolvedArtifactsPackageNames,

)

val shadedValue = if (value is String?) {
value.shadedValue(
shadedPackagePrefix = shadedPackagePrefix,
firstLevellLibraryPackageName = packageName,
resolvedArtifactsPackageNames = resolvedArtifactsPackageNames,

)
} else {
value
13
[super.visit(shadedName, shadedValuen

}

override fun visitEnum(name: String?, descriptor: String?, value: String?) {...}

override fun visitAnnotation(name: String?, descriptor: String?): AnnotationVisitor {...}



Pe3ynbraTbl BCTpanBaHUs

v [Z) classes.jar

>

1

> [©3com
v [©3 com
v [c] example
v [ library_c
> [cJ META-INF
(V] AndroidManifest.xml
(c) META-INF

= proguard.txt
= R.txt

// IntelliJ API Decompiler stub source generated from a class file

// Implementation of methods is not available

package shade_library_a.com.example.library_c

public final class LibC public constructor() {

public final|fun getData()|: kotlin.String { /* compiled code %/ }

45



Pe3ynbraTbl BCTpanBaHUs

#25 = Utf8 shade_library_a/com/example/library_c/RSstring
#26 = Class #25 // shade_library_a/com/example/library_c/R$string

#51 = Fieldref #47 .#50 // com/example/library_a/RS$string.lib_c_res:I

public final java.lang.String getData();
descriptor: ()Ljava/lang/String;
flags: (0x0011) ACC_PUBLIC, ACC_FINAL
Code:
stack=3, locals=3, args_size=3
0: aload_1
1: 1ldc #36 //
3: invokestatic #42 // Method
kotlln/Jvmllnternal/Intr1n31cs checkNotNullParameter:(Ljava/lang/Object;Ljava/lang/String;)V
: new #44 // class java/lang/StringBuilder
: dup
: invokespecial #45 Method java/lang/StringBuilder."<init>":()V
: aload_1
. getstatic #51 Field com/example/library_a/RSstring.lib_c_res:I
: invokevirtual #57 etho ~ge 3
: invokevirtual #61 Method Java/lang/StrlngBu1lder append: (L]avallang/Strlng )Ljava/lang/StringBuilder;
: 1ldc #63 String
: invokevirtual #61 Method Java/lang/StrlngBu1lder.append:(L]avallang/Strlng;)LJava/lang/StrlngBu1lder;
: iload_2
: invokevirtual #66 Method java/lang/StringBuilder.append:(I)Ljava/lang/StringBuilder;
: invokevirtual #70 Method java/lang/StringBuilder.toString:()Ljava/lang/String;
: areturn




PesynbraTthl shaded 3aBucnmocTn B 6MbnnoTteky

File

v

(@) classes.jar
> [Dru
(V] AndroidManifest.xml

> [eJ META-INF

File

v

>

= R.txt

(%) classes.jar

> (2] shade_sdk_public_metrics
> [Dru

> [s) META-INF

(V] AndroidManifest.xml

(53 META-INF

= proguard.txt

= R.txt

Size
642 KB
562,9 KB
58 KB
186 B
309B
122 B
2B

2B

Download Size % of Total Do...

63,2KB 99,3%
60,4KB  95% |

309B 0,5%
122B  0,2%
2B 0%

Download Size % of Total Do...

642kB 99,9% [N
562 KB 87,5% [N

579KB 9%/
186B 0%
309B 0%
122B 0%

2B 0%
2B 0%
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Pesynbratbl BCTpanBaHus bMbnmoTekn B NPOEKT

© APK size: 6,2 MB, Download Size: 5,2 MB Compare with previous APK...

File Download Size % of Total Do...

39 classes.dex 3,5MB 66,9% [l
C2res 12MB 22,9% [
resources.arsc 216 KB 4,1% |
39 classes2.dex 169,1KB  3,2%|
(5 META-INF 88,7KB  1,7%
[ okhttp3 40,6 KB 0,8%
[ kotlin 10,2KB  0,2%
(=] assets 75KB  0,1%
[V AndroidManifest.xml 71KB  0,1%
[Z) DebugProbesKt.bin 782 B 0%
{} kotlin-tooling-metadata.json 2818B 0%

) hiiild Aata meanmavbiaa 2n b nos

© APK size: 6,2 MB, Download Size: 5,2 MB

Compare with previous APK...

File i Download Size % of Total Do...

39 classes.dex 35MB 66,9% I
> [2res 12MB 22,9% i

resources.arsc 216 KB 4,1% \

39 classes2.dex 169,1KB  3,2% |

(51 META-INF 88,7KB 17%

(57 okhttp3 40,6 KB 0,8%

(57 kotlin 10,2KB  0,2%

[2) assets 75KB  0,1%

/| AndroidManifest.xml 71KB  01%
(2) DebugProbesKt.bin 782B
{} kotlin-tooling-metadata.json




BbiBOObI

e [lymainTe O TOM, KaK rnonb3oBaTensam npoLie
BHeapUTbL Bawly 6MbnuoTteky

e BbibupanTte Te cTpaTermm yMmeHbLLUEHUS
3aBMCUMOCTEN, KOTOpble YO0OHbI Bam

e Ecnu ons Balwlero npoekta HeobxoanMbI
NHONBUAYANbHbLIE NHCTPYMEHTHI,
TO He bonTecb UX co3gaBaThb
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[ OTOBbI OTBETUTb
Ha BaLUX BOMpOChHI!

TG-kanan gnga paspaboTymkos TG-vart ¢ paspaboTumkamm



