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@) FOUNDATION (Junior)

Uto Takoe Dependency Injection?
What is D ndency Injection?

Dependency Injection — 310 cnocob nepegaym 3aBUCUMOCTEN OOBEKTY M3BHE, BMECTO UX
CO34aHus BHYTpM Knacca.

OTO yMeHbLUaeT CBA3AaHHOCTb, YNpOoLLaeT TeCTMpoOBaHUe 1 aenaet kog 6onee rubkum u
pacLnpsieMbIM.

Dependency Injection is a technique where dependencies are provided to a class from the
outside instead of being created inside it.

It reduces coupling, improves testability, and makes the code more flexible and
maintainable.

// X Tight coupling: dependency created inside the class
class UserRepository {

n

private val api = ApiService()

3ayem HyxeH DI?
Why is Dl n ?

DI HyXeH NS yMeHbLUEHNS CBA3AHHOCTU MexXay Knaccamu.
OH no3BondeT nerko 3aMeHsITb 3aBMCUMOCTU (Hanpumep, Ha mock B TecTax), ynpoLuaet
NOAAEPXKKY Koda U Aenaet apxuTekTypy 6onee macwtabupyemon.

Dl is used to reduce coupling between classes.
It allows easy replacement of dependencies (for example, with mocks in tests), simplifies
maintenance, and makes the architecture more scalable.
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J// Without DI: hard to test
class UserService {

private val repository = UserRepository()

// With DI: easy to replace dependency
class UserService(private val repository: UserRepository)

Yto Takoe 3aBUCUMOCTL?
What is a dependency?
3aBNCMMOCTb — 3TO OOBLEKT UNu KOMIOHEHT, KOTOprI7I Tpe6yeTc;| Apyromy Knaccy and

BbINOMHEHMS1 CBOel paboThbl.
Ecnu knacc ucnonb3yeT Apyroi Krnacc BHyTpu cebsl, 3Ha4YUT OH OT HEMO 3aBUCUT.

A dependency is an object or component that another class needs to perform its work.
If a class uses another class inside it, it depends on it.

// ApiService 1s a dependency of UserRepository
class UserRepository(private val apiService: ApiService) {

fun loaduser() {

apiservice.getUser() // uses the dependency

Moyemy co3gaBaTb 3aBUCUMOCTM BHYTPU Krnacca — nnoxasa nges?
Why is creating dependencies inside a class a bad idea?

Korga knacc cam co3gaét cBoun 3aBUCMMOCTU, OH CTAHOBUTCH XECTKO CBA3AHHLIM C
KOHKPETHOWN peanuaaumen.

OTO YCMNOXHAET TECTUPOBaHNE (HEBO3MOXHO NOOMEHUTL 3aBUCUMOCTb), HapyLUAeT MPUHLMN
WMHBEPCUUN 3aBUCMMOCTEN N OenaeT Ko4 MeHee rmbKkuMm.

When a class creates its own dependencies, it becomes tightly coupled to a specific
implementation.
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This makes testing harder (you cannot replace the dependency), violates the Dependency
Inversion Principle, and reduces flexibility.

// X Tight coupling: dependency created inside
class UserService {
private val repository = UserRepository()

fun load() {
repository.getUser()

// B Loose coupling: dependency injected
class UserService(private val repository: UserRepository) {

fun load() {
repository.getUser()

YTto Takoe tight coupling?
What is tight coupling?

Tight coupling — 910 cMnbHas 3aBUCUMOCTb O4HOrO Kriacca OT KOHKPETHOW peanusauuu
Apyroro knacca.

M3meHeHne ogHoM YacTn cuctembl TpebyeT M3MeHeHU B APYrOW, KOL, CNOXHO TECTMPOBaTh
W paclmnpaTb.

Tight coupling is a strong dependency of one class on a specific implementation of another
class.

Changes in one part of the system require changes in another, and the code becomes
harder to test and extend.

Kak DI nomMoraet yMeHbLWUTbL CBA3aHHOCTbL?
How does DI reduce coupling?
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DI ymeHbLUIaeT CBA3aHHOCTb, MOTOMY YTO Knacc 6onblue He CO30aET KOHKPETHYHO
peanvsaumio 3aBMCUMOCTMU.

OH nonyyaet abecTpakuuio (Hanpumep, UHTepdenc) n3sHe, NOITOMY €ro MOXHO ferko
pacwmnpsaTb, MEHATL peanu3aumio 1 TeCTupoBaTb 6e3 M3MEHEHNST cCaMOro Knacca.

DI reduces coupling because a class no longer creates a specific implementation of a
dependency.

Instead, it receives an abstraction (for example, an interface), which allows easy
replacement, extension, and testing without modifying the class.

// Abstraction
interface UserRepository {
fun getuUser()

// Concrete implementation
class UserRepositoryImpl : UserRepository {

override fun getUser() { }

// Service depends on abstraction, not implementation
class UserService(private val repository: UserRepository) {

fun load() {
repository.getuser()

Kakue ecTb cnoco6bl BHeApPeHUA 3aBUCUMOCTEN?
What are the types of dependency injection?

OcHoBHbIe CnOCco6LI BHEOPEHUA 3aBUCMMOCTEMN:

1. Constructor injection — 3aBUCMMOCTb NepenaéTtcsl Yepes KOHCTPYKTOpP (Camblit
npeanoyTUTENbHLIN Cnocob).

2. Field injection — 3aBMCUMMOCTb BHEOPSETCS HAaNpsAMYyo B Mosne Knacca.
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3. Method injection — 3aBucuMocCTb NepenaéTtcs Yepes MeToa.

The main types of dependency injection are:

1. Constructor injection — dependency is provided through the constructor (most
recommended).

2. Field injection — dependency is injected directly into a field.

3. Method injection — dependency is passed through a method.

YTto Takoe constructor injection?
What is constructor injection?

Constructor injection — 310 cnoco6 BHeAPEHNSA 3aBMCUMOCTEN Yepe3 KOHCTPYKTOP Kracca.
3aBMCUMOCTb NepenaéTcsa Npu cosgaHum o0beKTa, YTO rapaHTUMpPYET, YTO 0ObEKT Bcerga
OyneTt B KOPPEKTHOM COCTOSHUM.

370 cambli npegnovTUTENnbHbIM cnocob DI, noTomy 4To AenaeT 3aBUMCUMOCTU SIBHbIMU U
obneryaert TeCTMpoBaHue.

Constructor injection is a way of providing dependencies through a class constructor.

The dependency is supplied when the object is created, ensuring the object is always in a
valid state.

It is the preferred DI approach because it makes dependencies explicit and improves
testability.

// Dependency
class UserRepository

// Constructor injection
class UserService(private val repository: UserRepository)

// Creating object with dependency
val service = UserService(UserRepository())

Yro Takoe field injection?
What is field injection?
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Field injection — 310 cnoco6 BHeapeHMs 3aBMCMMOCTM HanNpPsAMYHo B Morie Knacca nocre ero
co3aaHus.

3aBMCUMOCTb He NepedaéTcs Yepes KOHCTPYKTOP, NO3TOMY OOBbEKT MOXET CyLLECTBOBATb
BO BPEMEHHO HEKOPPEKTHOM COCTOSAHUM.

MeHee npegnoyTuTEnbHLIN cnocob No cpaBHeHMtO ¢ constructor injection.

Field injection is a way of injecting a dependency directly into a class field after the object is
created.

The dependency is not provided through the constructor, so the object may temporarily exist
in an invalid state.

It is less preferred compared to constructor injection.

class UserService {

@Inject
lateinit var repository: UserRepository

fun load() {

println{repository.getuser())

Yrto Takoe method injection?
What is method injection?

Method injection — 3aTo cnocob BHeapeHUsA 3aBUCMMOCTM Yepe3 NnapaMeTp MeToaa.
3aBUCUMOCTb NepeaaéTcs TONbKO B MOMEHT BbI30Ba KOHKPETHOrO METOAA, a He XpaHUTCS
Kak none knacca.

MooxogouT Ana BPEMEHHbIX UMW PeAKO UCNONb3yeMbIX 3aBUCUMOCTEN.

Method injection is a way of providing a dependency through a method parameter.
The dependency is passed only when the method is called and is not stored as a class field.
It is useful for temporary or rarely used dependencies.
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class UserService {

private lateinit var repository: UserRepository

@Inject
fun setRepository(repository: UserRepository) {
this.repository = repository

load() {

println{repository.getUser({))

B kakux cnyyasix Ham npuxoaurtca ucnonb3oBartb Field injection nnu Method
injection, BMecTo Constructor injection?

In what cases do we use Field injection or Method injection instead of Constructor
injection?

Constructor injection — npegno4yTUTENnbHbLIA CNOCO6, HO OLIBAKOT CUTYaLMK, KOrda ero
NCNonb30BaTh Henb3s N HeygoGHo.

Field injection ncnonb3aytoT, korga o6beKT co3gaéTcsa hpenmBopkoM (Hanpumep, Activity,
Fragment), 1 Mbl He KOHTPONMPYEM €ro KOHCTPYKTOP.

Takxke npumeHsieTca npu uHTerpauum ¢ DI-cbperimBopkamu, rae 3aBMCUMOCTU BHEOPSAIOTCA
nocre cosgaHnsa oobekTa.

Method injection npMmeHsOT, Koraa 3aBUCUMOCTb HYXHa TOMbKO A5 KOHKPETHOMW ornepauumm
N He JOIMKHa XpaHUTLCH B Kracce.

JT0 yAaobHO AN BPEMEHHbIX 3aBUCMMOCTEN UK KOrAa NoBeAeHNe MOXET MEHSATLCS OT
Bbl30Ba K BbI30BY.

Constructor injection is preferred, but sometimes it cannot be used or is impractical.

Field injection is used when an object is created by a framework (for example, Activity or
Fragment), and we cannot control its constructor.

It is also common when integrating with DI frameworks that inject dependencies after object
creation.
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Method injection is used when a dependency is heeded only for a specific operation and
should not be stored in the class.
It is useful for temporary dependencies or when behavior changes per call.

Kak DI cBsizaH ¢ TECTUPYEMOCTbLIO?
How is DI related to testability?

DI Hanpsimyto ynydlaeT TECTUPYEMOCTb, MOTOMY YTO NMO3BONSIET NOAMEHATL pearibHble
3aBMcuMocTn Ha mock nnu fake-peanusaunn.

Knacc He co3gaét 3aBUCMMOCTM caM, NO3TOMY B TECTE MOXHO nepeaatb KOHTPONUpyemMyro
peanusaumio 1 n3onMpoBaTb NOBEAEHNME.

DI directly improves testability because it allows replacing real dependencies with mocks or
fakes.

Since a class does not create its own dependencies, tests can provide controlled
implementations and isolate behavior.

// Production dependency
class UserRepository {
fun getuUser(): string = "Real user”

// Service depends on abstraction
class UserService(private val repository: UserRepository) {
fun load() = repository.getUser()

// Test fake dependency
class FakeUserRepository : UserRepository() {

override fun getUser(): String = "Test user”

// In test
val service
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MoxHo nu n3osartb DI nonuorek?
Can DI be implemented without libraries?

[a, DI MOXXHO NONHOCTBLIO peann3oBaTb BPY4YHYIO.

[ocTtaTtoyHo nepegaBaTb 3aBUCUMOCTU Yepes KOHCTPYKTOP UM METOAbI NPW CO34aHuK
0ObEKTOB.

Bubnuotekun (Hanpumep, Hilt, Dagger) nuwb aBTOMaTU3MpyOT NpoLEece 1 ynpoLarT
ynpasneHue rpadomMm 3aBUCUMOCTEN.

Yes, DI can be fully implemented manually.

You just pass dependencies through constructors or methods when creating objects.
Libraries like Hilt or Dagger only automate the process and simplify dependency graph
management.

MIDDLE

Yto Takoe Service Locator?
What is a Service Locator?

Service Locator — 310 natTepH, Npu KOTOPOM 0OLEKT cam 3anpallmMBaeT 3aBUCUMOCTb U3
00LEero «xpaHuUnuLa» Unu KoHTenHepa.

B otnnume ot DI, 3aBncMMOCTb He nepenaéTca n3BHe SBHO — Kriacc caM obpallaeTcs K
rno6anbHOMY npoBangepy.

Service Locator is a pattern where an object requests its dependency from a shared registry
or container.

Unlike DI, the dependency is not explicitly provided from the outside — the class retrieves it
itself.
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// Simple Service Locator
object Servicelocator {
val userRepository

class UserService {

fun load() {

val repository = Servicelocator.userRepository
repository.getUser()

Yem DI otnnyaercsa ot Service Locator?
What is the difference between Dl and Service Locator?

B DI 3aBucMMOCTM NepeAaroTCA 06 HLEKTY U3BHE, Y OHW SIBHO BUAHbI B KOHCTPYKTOPE UIK
napameTpax.
B Service Locator o6beKkT cam 3anpawumBaeT 3aBUCUMOCTU 13 06LLIEro KOHTENHepa.

DI penaet 3aBMCMMOCTU SAIBHBIMU W yry4llaeT TECTUPYEMOCTb.
Service Locator ckpblBaeT 3aBUCUMOCTH, YBENNYMBAET CBA3AHHOCTb U YCIOXHAET
TECTUPOBAHME.

With DI, dependencies are provided from the outside, and they are explicit in the
constructor or method parameters.
With Service Locator, the object retrieves its dependencies itself from a shared container.

DI makes dependencies explicit and improves testability.
Service Locator hides dependencies, increases coupling, and makes testing harder.


https://borisproit.expert/

CchbliIKka Ha BH/I€0 3TOT0 PyKOBOACTBA Ha caiiTe: borisproit.expert

// DI approach
class UserService(private val repository: UserRepository)

// Service Locator approach

object Servicelocator {

val repository = UserRepository()

What is Inversion of Control (1oC)?

Inversion of Control — 3To NpUHLMM, NPU KOTOPOM YrpaBreHWe co3naHneM U nepegaden
3aBUCUMOCTEN NepefaéTcs BHELLHEMY MEeXaHWU3My, a He CaMOMYy Kriaccy.

Knacc Gonblue He KOHTPONUPYET NPOLIECC CO3AaHNs 3aBUCMMOCTEN — OH TOJbKO
NCMONb3YyeT UX.

Inversion of Control is a principle where the control of creating and providing dependencies
is delegated to an external mechanism instead of the class itself.
The class no longer controls dependency creation — it only uses them.

// Without TIoC: class controls dependency creation
class UserService {
private val repository = UserRepository()

// With IoC: dependency provided from outside
class UserService(private val repository: UserRepository)

Kak DI nsyver DIP n LID?
How does DI implement the Dependency Inversion Principle (DIP)?
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DIP roBopuT, YTO BbICOKOYPOBHEBbLIE MOAYIMN HE OOMKHbBI 3aBUCETb OT HU3KOYPOBHEBbLIX —
00a OoMmKHbI 3aBMCETL OT abCcTpakuui.

DI nomoraet aToMy, NOTOMY 4YTO 3aBUCUMOCTb Nepenaércsa Yepes nHrepdenc, a He
CO30aETCs HaNpsIMYHO Kak KOHKpeTHas peanunsauus.

B nTOre BbICOKOYPOBHEBLIN KNAcc 3aBUCUT OT MHTepdienca, a KOHKpeTHasa peanusaums
noacTaBnsAeTcs U3BHE.

DIP states that high-level modules should not depend on low-level modules — both should
depend on abstractions.
DI supports this by injecting dependencies through interfaces instead of creating concrete
implementations directly.

As a result, the high-level class depends on an abstraction, while the concrete
implementation is provided externally.

// Abstraction
interface UserRepository {
fun getuser()

// Low-level implementation
class UserRepositoryImpl : UserRepository {
override fun getuser() { }

// High-level module depends on abstraction
class UserService(private val repository: UserRepository)

Moyemy 3aBMCUMOCTU AOMKHbLI NepeaaBaTLCA U3BHE?
Why should dependencies be provided from the outside?

nOTOMy YTO Kacc He QOMKeH OTBeYaThb 3a Co3aaHne CBOUX 3aBUCUMOCTEN.
Korga 3aBucmMmocTtun nepenarTca N3BHE, KIacCc CTAaHOBUTCA MeHee CBA3aHHbIM, €ro yierdye
TECTUPOBATb N 3aMEeHATb peann3aunm 0©e3 n3meHeHns caMoro knacca.

370 pasgensieT OTBETCTBEHHOCTb: KIACC BbIMOMHSIET CBO NOTUKY, a co3aaHune
3aBUCUMOCTEN YNpaBnsieTcst OTAENbHO.
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Because a class should not be responsible for creating its own dependencies.
When dependencies are provided from the outside, the class becomes less coupled, easier
to test, and implementations can be replaced without modifying the class.

This separates responsibilities: the class handles its logic, while dependency creation is
managed externally.

UTto Takoe nHrepdenc Kak KOHTPaKT 3aBUCUMOCTU?
What is an interface as a dependency contract?

NHTepdenc kak KOHTpaKT — 3TO corfalleHne o ToM, Kakme MeToAbl A0SKEeH peann3oBaTtb
06beKT, HO 6e3 yKazaHNs KOHKPETHOW peanusauuu.

Knacc 3aBUCUT He OT KOHKPETHOIO Kracca, a OT MHTepdenca, 4To No3BoNseT cBOOOAHO
MEHATb peanuaauuio 6e3 n3aMeHeHns Koga KnmeHTa.

An interface as a contract defines what methods must be implemented, without specifying
the concrete implementation.

A class depends on the interface, not on a specific class, allowing implementations to be
swapped without changing client code.

// 1. Contract
interface PaymentProcessor {
fun pay(amount: Double)

// 2. Two implementations
class StripeProcessor @Inject constructor() : PaymentProcessor {
override fun pay(amount: Double) {
println{“Paid $amount with Stripe™)

class PaypalProcessor @Inject constructor() : PaymentProcessor {

override fun pay(amount: Double) {
println("pPaid $amount with PayPal™)
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@InstallIn(SingletonComponent::class)
abstract class PaymentModule {

impl: StripeProcessor
}: PaymentProcessor

@Paypal
abstract fun bindPaypalProcessor(

impl: PaypalProcessor
}: PaymentProcessor

// 5. Client selects which implementation to use
class CheckoutService @Inject constructor(
@stripe private val processor: PaymentProcessor [/ change to @Paypal to switch
)
fun checkout(amount: Double) {
processor.pay(amount)

0 ViewModel R itory?
Why shouldn’t a ViewModel create a Repository?

Ecnu ViewModel cama co3gaét Repository, oHa CTaHOBUTCA XECTKO CBA3AHHOW C
KOHKPETHOWN peanusaumen.

OTO HapyLwaeT NPUHUUN MHBEPCUMN 3aBUCMMOCTEN, YCMNOXHAET TECTUPOBaHNE 1 aenaet
apXUTEKTYPY MeHee rmoKon.

ViewModel gomkHa nonyyatb Repository n3sHe, 4To6bl MOXXHO 6bIN10 NOAMEHATL
peanusauuto (Hanpumep, B Tectax).

If a ViewModel creates its own Repository, it becomes tightly coupled to a specific
implementation.

This violates the Dependency Inversion Principle, makes testing harder, and reduces
architectural flexibility.

A ViewModel should receive its Repository from the outside so the implementation can be
replaced (for example, in tests).
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/f X Tight coupling
class UserViewModel : ViewModel() {
private val repository = UserRepository()

// B Dependency injected
class UserViewModel(private val repository: UserRepository) : ViewModel()

C . -
Where should dependency wiring happen?

Wiring 3aBrcMMOCTEN AOMKHO NPOUCXOANTb HA YPOBHE KOMMO3ULMKN NPUMOXEHUA — B TOYKE
Bxoga (composition root).

3JT10 MoxeT b6biTb Application-knacc, DI-mogynb (Hilt/Dagger), unun otaensHbIv
00beKT-KOHUrypaTop.

BbusHec-knaccol (ViewModel, Repository, UseCase) He [ormKkHbl co3aaBaTb 3aBUCUMOCTU —
OHW TOMbBKO NOMy4atoT UX.

Dependency wiring should happen at the application composition root.

This can be the Application class, a DI module (Hilt/Dagger), or a dedicated configuration
layer.

Business classes (ViewModel, Repository, UseCase) should not create dependencies —
they only receive them.

Yrto Takoe dependency graph?
What is a dependency graph?

Dependency graph — aTo cxema Bcex 3aBUCMMOCTEN B NMPUITOXKEHUM U NX CBA3EN OpYr C
Opyrom.

OH nokasbIBaeT, Kakne 0ObekTbl 3aBUCAT OT KaknX, U B KAKOM NOPSIAKE OHW AOMKHbI
co3gaBaTbCs.

DI-gopenMBOpKN aBTOMaTUYECKN CTPOAT U YNPaBNsAoT 3TUM rpadioMm.

A dependency graph is a structure that represents all dependencies in an application and
how they relate to each other.

It shows which objects depend on others and in what order they must be created.

DI frameworks automatically build and manage this graph.
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// Example dependency chain:
// ViewModel -> Repository -> ApiService

class UserViewModel(private val repository: "Repository)

YTto Takoe manual DI?

What is manual DI?

Manual DI — aTo BHegpeHue 3aBucumocTten 6e3 ncnonb3oBaHusa DI-cppelimBopKoB.
O6beKTbl CO34aKTCA BPYUHYHO, @ 3aBUCUMOCTM NepeaaroTcsl Yepes KOHCTPYKTOPbI Uin
MEeTOAbl B TOYKE KOMMO3ULMN NPUNOXKEHUS.

Manual DI is dependency injection without using a DI framework.
Objects are created manually, and dependencies are passed through constructors or
methods at the application’s composition root.

// Dependencies

class ApiService

class UserRepository(private val api: Api:
class UserViewModel(private val rEpUqltUFW:

// Manual wiring (composition root)

fun main()
val api = ApiServi

val repository = "Repository(api)
val viewModel = UserViewModel(repository)

Koraga manual DI goctato4yHo?
When is manual DI sufficient?

Manual DI goctaTto4yHO B HEGONbLLMX U CpeaHUX NPoeKTax, rae rpad 3aBUCUMOCTEN NPOCTOMN
N NIETKO yrpaeBnsiem Bpy4qHyHO.
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Ecnu konnyecTtBO KnaccoB HEBOMbLUIOE, HET CNOXHbBIX SCOPE’0B 1 MOAYNewn, To hperiMBOpPK
MOXET ObITb U3NULLIHUM.

Korga npoekT pacTéT, nosaBnsAlTCA pasHble YPOBHU 3aBUcUMOCTeEN, lifecycle scope n
cnoxHas KoHdpurypauuna — torga DI-doperiMBOpK CTaHOBUTCSA onpaBaaHHbIM.

Manual Dl is sufficient in small to medium-sized projects where the dependency graph is
simple and manageable by hand.
If there are few classes and no complex scopes or modules, a DI framework may be

unnecessary.

As the project grows and introduces multiple layers, scopes, and complex configuration, a DI
framework becomes justified.

YTto Takoe Hilt?
What is Hilt?

Hilt — aTo DI-¢ppenmBopk ans Android, nocTpoeHHbI noBepx Dagger.

OH aBTOMaTU4YECKM CO30aéT 1 ynpasndeT dependency graph, ynpoLiaeT wiring
3aBUCUMOCTEN N MHTETPUPYETCH C XKU3HEHHBIM Unknom Android-komnoHeHToB (Application,
Activity, Fragment, ViewModel).

Hilt is a dependency injection framework for Android built on top of Dagger.

It automatically creates and manages the dependency graph, simplifies dependency wiring,
and integrates with Android component lifecycles (Application, Activity, Fragment,
ViewModel).
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// Providing dependency
@Module
@InstallIn{SingletonComponent: :class)
object AppModule {

@Provides

fun provideRepository(): UserRepository {
return UserRepository()

// Injecting dependency

@HiltViewModel

class UserViewModel @Inject constructor(
private val repository: UserRepository

) : ViewModel()

YTto Takoe Dagger?
What is Dagger?

Dagger — ato compile-time DI-cpperimBopk anga Java u Kotlin.

OH reHepupyeT Koa BO BpeMsi KOMNUASUMM ans co3gaHust dependency graph n BHegpeHus
3aBMCUMOCTEMN.

9710 genaet ero 6bICTpbIM U 3PEKTUBHBIM NO CPABHEHUIO C runtime-peLleHnsMu.

Dagger is a compile-time dependency injection framework for Java and Kotlin.

It generates code at compile time to build the dependency graph and inject dependencies
without reflection.

This makes it fast and efficient compared to runtime-based solutions.

Yewm Hilt otnuyaetca ot Dagger?
What is the difference between Hilt and Dagger?

Hilt — aTo HagcTpowka Hag Dagger, cosgaHHada cneyunanbHo Ans Android.

OH aBTOMaTU4YECKM CO3OaET KOMMNOHeHTbl Ans Activity, Fragment, ViewModel n ynpowaet
HacTpounky dependency graph.

Dagger — 6onee HM3KOYPOBHEBLIN N TMBKNIN, HO TpebyeT BonbLue py4HON KOHGUrypauum.
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Hilt ymeHbLLaeT boilerplate 1 ynpoluaet unterpauumto c lifecycle.
Dagger gaét 6onblue KOHTPOrS, HO TpebyeT SABHOro Co3aaHnsi KOMMOHEHTOB 1 CBA3EN.

Hilt is built on top of Dagger and is designed specifically for Android.

It automatically generates components for Activity, Fragment, ViewModel, and simplifies
dependency graph setup.

Dagger is lower-level and more flexible, but requires more manual configuration.

Hilt reduces boilerplate and integrates easily with lifecycle.
Dagger provides more control but requires explicit component and dependency setup.

LIFECYCLE / SCOPES

Y10 Takoe scope B DI?
What is a scope in DI?

Scope B DI onpegensietr Bpems }XU3HU 3aBUCUMOCTMU.
OH yKasbIBaeT, kak 4onro 06bLEKT JOMKEH CYLLECTBOBATb M OyAeT N NCMONb30BaTbLCA OaHA
N Ta e ero Bepcusi B pamkax onpeaenéHHoro KOMrnoHeHTa.

Hanpumep, Singleton o3HavyaeT oguH aKk3eMNNAp Ha BCE NPUNOXEHUe,
a ActivityScope — oauH aKk3emnnsp Ha BpeMsi XKuaHu Activity.

A scope in DI defines the lifecycle of a dependency.
It determines how long an object should live and whether the same instance is reused within
a specific component.

For example, Singleton means one instance for the entire application,
while ActivityScope means one instance per Activity lifecycle.

// Singleton scope example
@Ssingleton

class UserRepository @Inject constructor()
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3a4yeM HYXHbI scopes?
Why are scopes needed?

Scopes HyXHbl A5 yNpaBneHnsl BpEMeHEM XU3HN OGbEKTOB 1 NOBTOPHBLIM
MCMosb30BaHNEM 3K3EMMIISPOB.

OHuV NpefoTBpaLLaoT co3naHune NUWHMX 06BEKTOB, SKOHOMSIT PeCcypChl U MO3BONSAOT
KOHTPONMPOBATb, rAe MMEHHO J0SKHA UCMONb30BaTbCs OfHA U Ta e 3aBUCUMOCTb.

Bes scope kaxabli pa3 co3gaBarncs 6bl HOBbIN IK3EMMAIAP, YTO MOXET NPUBECTU K JINLLIHEMY
notpebrneHnto NamsaT U HEKOHCUCTEHTHOMY COCTOSIHUIO.

Scopes are needed to control object lifetimes and instance reuse.
They prevent unnecessary object creation, save resources, and define where the same
dependency instance should be reused.

Without scopes, a new instance would be created every time, which may lead to wasted
memory and inconsistent state.

Yrto Takoe Singleton scope?
What is Singleton scope?

Singleton scope o3Ha4aeT, YTo B pamKax BCEro NpUIoXeHnst co3naéTcs ToNbKo OAUH
3K3eMMNnsip 3aBMCMMOCTH.
ATOT 9K3eMNnAp Nepencnonb3yeTcs Besae, rae OH 3anpallnBaeTcs.

O6bl4HO NPUMEHAETCA anA 00BLEKTOB, KOTOpPbI€ OOIMKHbI CYyLWeCTBOBATb BCE BpeMA KN3HU
NPUNOXEeHUA: 0a3bl JaHHbIX, CETEBbIE KITUEHTHI, peno3nTopun.

Singleton scope means that only one instance of a dependency is created for the entire
application.
The same instance is reused everywhere it is requested.

Itis commonly used for objects that should live for the entire app lifecycle: databases,
network clients, repositories.

Kor, ingleton B H?
When is a singleton harmful?

Singleton BpeneH, Korga obbekKT XPaHUT COCTOAHKNE, 3aBUCHLLiEEe OT 3KpaHa Uin
nonb3oBartens.
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B Takom crnyyae coCTOsiHME MOXET NpoTeKaTb MeXay pasHbIMU YacTSIMMU NPUTIOXKEHMS U
BbI3bIBaTb TPyAHOYNoOBUMbIE Garu.

Takxe singleton ycnoxHsieT TeCTMpoBaHue, ecrnv OH UCMONb3YeTCs Kak rmobanbHas Touka
poctyna.

Singleton nogxogut ang stateless nnm nHpacTpyKkTypHbIX 00BEKTOB, HO He ans Ul-state
UIN KPaTKOXMBYLLMX 3aBUCUMOCTEN.

A singleton is harmful when the object holds state that depends on a screen or a user.
In that case, state may leak across different parts of the app and cause subtle bugs.
It also makes testing harder if used as a global access point.

Singletons are suitable for stateless or infrastructure objects, but not for Ul state or
short-lived dependencies.

Yrto Takoe Activity scope?
What is Activity scope?

Activity scope 03Ha4aeT, 4TO 3aBMCUMOCTb CO34aETCA OAMNH pa3 Ha BPEMS XXU3HU
KOHKpeTHon Activity 1 nepencnonb3yeTcs BHYTPU HEE.
Korga Activity yHnutoxaetcs, scoped-00bekT ToXXe YHUUYTOXaeTcs.

3710 yoo6Ho Ans 3aBUCMMOCTEN, KOTOPbIE AOMKHbI XXNUTb CTOMBKO XK€, CKOIbKO 9KpPaH, HO He
JonblLue.

Activity scope means that a dependency is created once per Activity lifecycle and reused
within that Activity.
When the Activity is destroyed, the scoped object is also destroyed.

This is useful for dependencies that should live as long as the screen, but no longer.

// Activity-scoped dependency (Hilt example)

@ActivityScoped
class ScreenTracker @Inject constructor()

Yto Takoe ViewModel scope?
What is ViewModel scope?



https://borisproit.expert/

CchbliIKka Ha BH/I€0 3TOT0 PyKOBOACTBA Ha caiiTe: borisproit.expert

ViewModel scope o3Ha4yaeT, 4To 3aBUCUMMOCTb CO34aETCs OAMH pa3 Ha BPEMS KU3HU
KoHkpeTHon ViewModel n nepencnonb3yercs BHYTPU HEE.

Korna ViewModel ounwiaetcsa (onCleared()), scoped-00bEKT TOXE YHUUTOXKAETCS.

9710 yoo6HO ANndA 3aBMCUMOCTEN, KOTOPbIE AOMMKHbI XUTb CTOMBKO e, ckonbko ViewModel,
Hanpumep, UseCase unu state-holder.

ViewModel scope means that a dependency is created once per ViewModel lifecycle and
reused within that ViewModel.

When the ViewModel is cleared (onCleared()), the scoped object is also destroyed.

This is useful for dependencies that should live as long as the ViewModel, such as a
UseCase or a state holder.

// ViewModel-scoped dependency (Hilt example)

iewModel Scoped

class LoadUserUseCase @Inject constructor()

Noyemy BaxkHo cooTBeTcTBME lifecycle u scope?
Why is matching lifecycle and scope important?

BaxHo, 4TOBbI Bpems XM3HW 3aBMCMMOCTI COBMNaaano ¢ BpEMEHEM XU3HN KOMMOHEHTa,
KOTOpbIN €€ NCNOonb3yerT.

Ecnu scope CrnwKom ANNHHBIA — BO3MOXHbI YTEYKM NaMATU U «NPOTEKaHWe» COCTOSHUS.
Ecnu cnvwkom KopoTkun — oBbeKT ByaeT nepecosgaBaTbCs NULWHWUI pas, Tepsas
COCTOSIHWE U Pecypcbl.

MpaBunbHOe cooTBeTCTBME lifecycle n scope aenaet noBeaeHNe NPUNOXKEHUS
npeackasyemMbiM 1 6e30nacHbIM.

It is important that a dependency’s lifetime matches the lifecycle of the component that uses
it.

If the scope is too long, it may cause memory leaks or state leakage.

If it is too short, the object may be recreated unnecessarily, losing state and wasting
resources.

Proper lifecycle-scope alignment makes the application predictable and safe.
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@ ADVANCED

Kak DI ynyywiaet TeCTUPYEMOCTb apXUTEKTYpPbI?
How Dl improve archi ral ility?

DI yny4ywaet TeCTMpyemocTb, NOTOMY YTO 3aBUCMMOCTM MOXHO JIerko NnogMeHuTb Ha mock
unu fake-peanmnsaumn.

Knaccbl He co3gatoT CBOM 3aBUCUMOCTM CaMu, NO3TOMY MX MOXHO TECTUPOBATb
N30MMPOBaHHO, KOHTPONMUPYS BXOAHbIE AAaHHbIE U NOBeAEHNE.

9710 No3BonsAeT nucathb unit-Tectbl 6€3 peanbHon 6a3bl JaHHbIX, CETU UMK
Android-kOMNOHEHTOB.

DI improves testability because dependencies can be easily replaced with mocks or fake
implementations.

Since classes do not create their own dependencies, they can be tested in isolation while
controlling inputs and behavior.

This enables writing unit tests without real databases, network calls, or Android components.
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// Abstraction
interface UserRepository {
fun getuser(): String

// Production implementation
class RealUserRepository : UserRepository
override fun getUser() = "Real user”

// Service depends on abstraction
class UserService(private val repository: UserRepository) {
fun load() = repository.getUser()

/[ Test fake implementation
class FakeUserRepository : User
override fun getUser() = "Test

// In test

val service = UserService(F

Mouyemy DI obneryaer MoaynbLHOCTL?
Why does DI improve modularity?

DI obneryaer MmogynbHOCTb, MOTOMY YTO MOAYNK 3aBUCAT OT abCTpakuuii, a He OT
KOHKPETHbIX peanusauum.

Kaxabln Mmoaynb MOXHO pa3pabaTtbiBaTb, TECTUPOBATL U 3aMEHATb HE3aBUCUMO, He
N3MeHSAsa gpyrve 4yactu CUCTEMbI.

OTO CHWXKAET CBA3aHHOCTb MeXxay MmoaynamMmm n genaet apxXmuTtekTypy bonee pacmmpﬂemoﬁ.

DI improves modularity because modules depend on abstractions rather than concrete
implementations.

Each module can be developed, tested, and replaced independently without modifying other
parts of the system.
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This reduces coupling between modules and makes the architecture more extensible.

// Core module (defines abstraction)
interface UserRepository {
fun getuser()

// Data module (provides implementation)
class UserRepositoryImpl : UserRepository {
override fun getuUser() { }

// Feature module depends only on abstraction

class UserService(private val repository: UserRepository)

Kak DI nomoraeTt 3ameHATbL peanusaumm?
How does DI help replace implementations?

DI nomoraeT 3ameHsiTb peanu3auumn, NoToOMY YTO Knacc 3aBUCUT OT abcTpakunm
(nHTEpdelnca), a KOHKPETHas peanu3aumsi nepegaéTcs U3BHE.

UTo6bl NOMEHATL NOBeAEHME, LOCTATOMHO Nepeaatb ApYrylo peanunsaumio, He U3MeHsA Kog
camoro knacca.

OT0 NO3BONSET flErko nepekntodatbcs mexay production, debug n test-peanusauuamum.

DI helps replace implementations because a class depends on an abstraction (an interface),
while the concrete implementation is provided externally.

To change behavior, you only need to supply a different implementation without modifying
the class itself.

This makes it easy to switch between production, debug, and test implementations.
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// Abstraction
interface Logger {
fun log(message: String)

// Production implementation
class Filelogger : Logger {

o

override fun log(message: String)

// Debug implementation
class ConsolelLogger : Lmﬂger
override fun log(me

// Class depends on abstraction

class UserService(private val logger: Logger)

YTto Takoe binding?
What is binding?

Binding — aT0 cBA3bIBaHME abcTpakuumn (Hanpumep, nHtepdenca) ¢ KOHKPETHOM
peanusauuein B DI-rpache.

OH roeopuT DI-KOHTENHEPY, KaKylo peanu3aumio UCMnosb30BaTh, Koraa 3anpallnBaeTcs
onpenenéHHbIn Tun.

Binding is the association between an abstraction (such as an interface) and a concrete
implementation in the dependency graph.
It tells the DI container which implementation to provide when a specific type is requested.
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// Abstraction
interface UserRepository

// Implementation
class UserRepositoryImpl @Inject constructor() : UserRepository

// Binding in Hilt

@odule
@InstallIn{SingletonComponent: :class)
abstract class AppModule {

(@B1inds
abstract fun bindUserRepository(
impl: UserRepositoryImpl

}: UserRepository

Yro Takoe interface binding?
What is interface binding?

Interface binding — aTo npussiska MHTepdenca k ero KOHKpeTHon peanusauumn B DI-rpadce.
OH onpepensieT, kakon Krnacc AomkeH bbITb co3aaH, korga 3anpalumBaeTcs nHTepdelic.

OT0 NO3BONSIET 3aBUCETb OT abCTpakLMK, @ HE OT KOHKPETHOW peanusauun.

Interface binding is the mapping of an interface to its concrete implementation in the
dependency graph.
It defines which class should be created when the interface is requested.

This allows depending on abstractions rather than concrete implementations.
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J/ Abstraction
interface PaymentProcessor {
fun pay(amount: Double)

// Implementation
class StripeProcessor (@Inject constructor() : PaymentProcessor {
override fun pay(amount: Double) { }

// Binding in Hilt
dule

@Binds

abstract fun bindPaymentProcessor(
impl: StripeProcessor

}: PaymentProcessor

Koraa ncnonb3oBartb multiple implementations?
When shoul multiple implementations?

Multiple implementations ncnonb3aytor, korga ogHa abcTpakuus gomKHa MMETL pa3Hoe
noBeAeHUe B pa3HbIX CLEHapUsIX.

Hanpumep: pasHble UCTOYHMKN AaHHbIX (remote/local), pasHble cnocobbl onnatel, debug u
production norrepsl, feature-conaru.

3TO NO3BONSAET MEHATL cTparterunto 6€e3 N3MeHeHUs1 KITIMEeHTCKOro Koaa.

Multiple implementations are used when one abstraction needs different behavior in
different scenarios.

For example: different data sources (remote/local), different payment methods, debug vs
production loggers, feature flags.

This allows switching strategies without changing client code.
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// Abstraction
interface DataSource {
fun load()

// Implementation 1
class RemoteDataSource : DataSource {
override fun load() { }

// Implementation 2

class LocalDataSource : DataSource {
override fun load() { }

// Client depends on abstraction
class Repository(private val dataSource: DataSource)

Y10 Takoe qualifiers?
What are qualifiers?

Qualifiers — 310 aHHoTauum B DI, kOTOpble NO3BONAIOT pasnnyaTb HECKOMbLKO peanu3sauumn
OOHOro U TOro e Tuna.

OHu ncnone3aytotes, korga B dependency graph ectb Heckonbko binding’os ogHoro
NHTEepdenca, N HYXXHO yKkasaTb, Kako UIMEHHO BHEOPUTb.

Qualifiers are DI annotations used to distinguish multiple implementations of the same
type.

They are needed when the dependency graph contains multiple bindings for the same
interface, and you must specify which one to inject.
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// Qualifiers

ualifier
@Retention{AnnotationRetention.BINARY)
annotation class Remote

@Retention{AnnotationRetention.BINARY)
annotation class Local

// Implementations
class RemoteDataSource @Inject constructor() : DataSource
class LocalDataSource @Inject constructor() : DataSource

// Providing with qualifiers
@Module

@InstallIn{SingletonComponent: :class)
object DataModule {

@Provides
@Remote

fun provideRemote(): DataSource = RemoteDataSource()

@Provides
@Local

fun providelLocal(): DataSource = LocalDataSource()

Yrto Takoe lazy injection?
What is lazy injection?

Lazy injection — 910 cnocob BHeApeHWst 3aBUCUMOCTH, NPU KOTOPOM OOLEKT He co3aaéTcs
cpa3y, a MHMUManuanpyeTcs TONbKO B MOMEHT NEPBOro NCMONb30BaHUS.

JTO nomoraeT nsbexartb NMLIHEro co3aaHnsa TAXENbIX OOBLEKTOB U MOXET YCKOPUTL CTapT
NPUNOXEHUS.
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Lazy injection is a way of injecting a dependency where the object is not created
immediately, but only when it is first accessed.

This helps avoid unnecessary creation of heavy objects and can improve startup
performance.

// Hilt / Dagger lazy injection
class UserService [@Inject constructor(
private val repository: dagger.Lazy<UserRepository>

) {

fun load() {
val repo = repository.get() // created on first access
repo.getUser()

Korna lazy noneseH?
When is lazy useful?

Lazy noneseH, korga 3aBUCMMOCTb TSHXKENAs UM UCNOSb3yeTcsl He Bceraa.

OH oTknagbiBaeT co3aaHne obbekTa 40 NepBOro obpaLleHust, YTO CHXKAET BpEMS cTapTa U
39KOHOMMT pPecypchbl.

Takke noneseH Ans paspbiBa LMKIUYECKNX 3aBUCMMOCTEN.

Lazy is useful when a dependency is heavy or not always needed.
It delays object creation until first use, reducing startup time and saving resources.
It is also helpful for breaking circular dependencies.
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// Lazy injection example
class AnalyticsService @Inject constructor()

alyticsService>»

) {

fun performAction() {

if (someCondition) {
analytics.get().track() // created only if needed

When is lazy harmful?

Lazy BpeqeH, Koraa 3aBMCUMOCTb J0MKHa 6bITh AOCTYMNHA cpasy 1 eé OTNoXeHHas
VHULIMAnU3aLmsa MOXeT NPUBECTU K HEOXKMAAHHbLIM 3aep)XkaM Unu olmbKam.

Takke lazy MOXeT cKpbiBaTb pearibHble 3aBUCUMOCTM Kracca U YCrOXHATb NOHMMaHne
Kona.

Ecnu 3aB1cMMOCTb UCMoNb3yeTca Beeraa — OTKNaabiBaTh €€ co3aaHne HeT CMbicna.

Lazy CTOUT NPUMEHATb OCO3HAaHHO, a HE MO YMON4YaHUIO.

Lazy is harmful when a dependency is required immediately and delayed initialization may
cause unexpected latency or runtime issues.

It can also hide real dependencies and make the code harder to understand.

If a dependency is always used, there is no benefit in delaying its creation.
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// X Unnecessary lazy: dependency always used
class UserService @Inject constructor(
private val repository: dagger.Lazy<UserRepository>

) {

fun load() {
repository.get().getuUser() // always accessed anyway

@ COMPOSE /| MODERN ANDROID

HyXHo nu BHeApsATbL 3aBUcUMOCTU B Composable?
Should you inject dependencies into a Composable?

OO6bI4HO HeT. Composable gomkeH ObITb MakCMManbHO MPOCTLIM U NoNyYaTb
AaHHble/Kon63akun Yepes napameTpbl.

3aBucumocTy nyyile BHeapaTb Bo ViewModel (unum B cnow Beiwe), a B Composable
nepefaBath yXXe roToBoe COCTOSIHME U CODbITUS.

WckntoyeHne — nonyyverune ViewModel yepes hiltViewModel( ), 3To HOpmarnbHo,
notomy yto Composable He co3gaéT 3aBUCMMOCTU BPYYHYIHO.

Usually no. A Composable should stay simple and receive state and callbacks via
parameters.

Dependencies should be injected into the ViewModel (or higher layers), and the
Composable should only consume state and events.

An exception is getting a ViewModel via hiltViewModel( ), which is fine because the
Composable is not manually creating dependencies.
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// B pPreferred: Composable gets state and callbacks
@Composable
fun UsersScreen(
state: Useruistate,
onRefresh: () -> Unit
) o

// UI code

// B Acceptable: obtain viewModel via Hilt

@Composable
fun UserRoute(
viewModel: UserViewModel = hiltviewModel()
) {
val state = viewModel.state.collectAsstate().value
Userscreen(
state = state,
onRefresh = { viewModel.refresh() } // callback to ViewModel

[ XXeH npoucxoautb injection B m ?
Where should injection happen in Compose?

Injection gomkeH npoucxoantb Ha rpaHuue Ul u 6usHec-noruku, obeiyHo Bo ViewModel.
Composable pomxeH nony4yatb yxe rotoBbin ViewModel nnu state yepes napameTpebl.
Yauwle Bcero injection npoucxoamT Yepes @HiltViewModel n hiltViewModel() B
BEPXHEM YPOBHE 3KpaHa (route-cromn).

Injection should happen at the boundary between Ul and business logic, typically in the
ViewModel.

A Composable should receive an already provided ViewModel or state via parameters.
In most cases, injection is done with @HiltViewModel and hiltViewModel() atthe
top-level screen (route layer).
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// ViewModel with DI

@HiltViewModel

class UserViewModel @Inject constructor(
private val repository: UserRepository

) : ViewModel()

// Route layer: injection happens here
@Composable
fun UserRoute(

viewModel: UserViewModel = hiltviewModel()
) |

val state = viewModel.

UserScreen(state =

// Pure UI layer: no injection here
@Composable

fun UsersScreen(state: UseruisSte
// UI only

Can DI be used for state holders?

[a, MOXXHO — HO BaXXHO MpaBUIIbHO BbIBpaTh scope.
State holder moxHo BHegpaTb Yepes DI, ecniv ero >XM3HeHHbIN LUK coBnagaeT ¢

KOMMNOHeHTOM (Hanpumep, ViewModelScoped).
Ho Ul-state BHyTpn Composable obbl4HO He BHeapsitoT Yepe3 DI — oH gormkeH
ynpasnsatbea ViewModel nnm yepes remember.

DI noaxoauTt ans 6usHec-state,

HO He ans nokanebHoro Ul-state BHyTpn composable.

Yes, you can — but the scope must match the lifecycle.
A state holder can be injected if its lifecycle matches the component (for example,
ViewModelScoped).
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However, Ul state inside a Composable is usually not injected via DI — it should be
managed by a ViewModel or with remember.

// ViewModel-scoped state holder
@viewModelScoped

class UsersStateHolder @Inject constructor()

@HiltviewModel

class UserViewModel @Inject constructor(

private val stateHolder: UserStateHolder
) : ViewModel()

Kak DI nomoraeT npu TectupoBaHum Compose?
How does DI help when testing Compose?

DI nomoraet, noTOMy 4YTO Thl MOXeLLb NOAMEHUTb peasibHble 3aBucuMmocTun Ha fake/mock u
TecTuposaTb Ul B nsonaumn.

B Compose npaBunbHbIn noaxoa — aepxatb Composable “yncteiMn”: nepepaBatb state
n callbacks napametpamu. Torga Ul-TecTbl He 3aBUCAT OT ceTn, 6a3bl, peno3ntopmes 1 Hilt.

Ecnu HyxeH TecT Route-cnos c hiltViewModel( ), DI nossonsieT 3ameHuTb binding’'v Ha
TecToBble 1 nonyuntb ViewModel ¢ HyXXHbIMU 3aBUCUMOCTAMU.

DI helps because you can replace real dependencies with fakes/mocks and test Ul in
isolation.

In Compose, the recommended approach is to keep Composables “pure” by passing state
and callbacks as parameters. This makes Ul tests independent from network, database,
repositories, and Hilt.

If you test the Route layer that uses hiltViewModel (), DI allows replacing bindings with
test ones and getting a ViewModel with the desired dependencies.
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// B Pure UI: easy to test (no DI needed here)
@Composable
fun UserScreen(
state: Useruistate,
() -> unit

// B Test can pass fake state and callbacks
val fakeState = UserUistate(name = "Test")

@ ARCHITECTURAL THINKING

Coe nomxeH xutb DI cnon?
Where should the DI layer live?

DI criot AOMmKeH X1Tb Ha YPOBHE KOMMO3MLIMN NPUNOXEHUS — TaMm, rae cobupatoTcs
MOZYNN U CBA3LIBAKOTCS peanu3aiumu.

O6bI4HO 3TO OTAENbHLIN di NnakeT/Modynb pAAOM € app, a Anst MHOroMoAyIbHOM
apxuTekTypbl — B app (composition root) nntoc nokaneHble DI-mogynu BHyTpu feature/data
mMoayrnen.

MmaeHas nges: DI — ato “wiring” cnown, oH He gomkeH cmelumBaTbea ¢ Ul n GuaHec-normkon.

The DI layer should live at the application composition root — where modules are
assembled and implementations are wired together.

Typically it's a separate di package/module in the app layer, and in a multi-module setup
it's the app module (composition root) plus local DI modules inside feature/data modules.

Key idea: Dl is a wiring layer and should not be mixed with Ul or business logic.
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// app/di/AppModule.kt

@InstallIn(SingletonComponent: :class)
object AppModule {

@Provides
fun provideApi(): ApiService = ApiService()

[omkeH nu Domain cnoi 3aBuceTsb ot DI?
Should the Domain layer depend on DI?

HeT. Domain cnow He gomxeH 3aBuceTb OT DI-ppeliMBOPKOB 1 aHHOTaLMN.
OH pormkeH cogepaTtb YNCTYH BU3HEC-NOMMKY U KOHTPaKTbl (Use cases, MHTepdenchl
peno3ntopues), 4ToObl 6bITb He3aBUCMbIM OT Android 1 MHPACTPYKTYpbI.

DI HaxoguTcsa Bo BHelwHeM cnoe (obbl4HO app/data) n cBsasbiBaeT peanusauum ¢
OOMEHHbLIMU HTEpPdENcamu.

// Domain: no DI annotations
interface UserRepository {
fun getuser(): User

class GetUserUseCase(private val repository: UserRepository) {
fun execute() = repository.getUser()

// Data/App: DI wires implementation to the interface
class UserRepositoryImpl : UserRepository {
override fun getUser(): User = User()

Moyemy DI He fomkeH «NpoTeKaTb» B OU3HEC-NOrMKy?
Why should DI not “leak” into business logic?

MoTomy 4TO BM3HEc-Nornka gomkHa OblTb HE3ABUCKMMOW OT MHAPACTPYKTYPbI.
Ecnu B Domain nosiensatoTcs aHHoTauum DI unn 3aBucMMOCTb OT hpernMBoOpKa, Crown
nepectaét 6bITb YNCTbIM U TEPSET NEPEHOCUMOCTb, TECTUPYEMOCTb U U3ONSALMIO.
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Domain gomkeH 3HaTb TOMNbKO NPO KOHTPAKThbl U CBOKO MOTUKY.
CosgaHune n cBA3biBaHUE 3aBUCUMOCTEN — OTBETCTBEHHOCTb BHELLHErO Ccriosi (composition
root).

Business logic must remain independent from infrastructure.
If DI annotations or framework dependencies appear in the Domain layer, it stops being
clean and loses portability, testability, and isolation.

The Domain layer should only know about contracts and its own logic.
Dependency creation and wiring belong to the outer layer (composition root).

// X Bad: DI leaking into Domain

@Ssingleton

class GetUserUseCase @Inject constructor(
private val repository: UserRepository

// B Good: pure Domain
class GetUserUseCase(

private val repository: UserRepository

Kak DI cBasaH c Clean Architecture?
How is DI related to Clean Architecture?

DI nomoraet peanusoBatb Clean Architecture, noToMmy 4TO NO3BONSAET BHELUHUM COAM
NOAKMOYaTh peanu3auun K BHyTPEHHUM KOHTPaKTaMm.

BHyTpeHHuMe crion (Domain) o6baABnsoT MHTepdEncsl 1 use case’sl, a BHELUHWE Crou
(Data/App) NnpeqocTaBnsitoT KOHKPETHbIE peanu3aunm 1 BbINOMHAKT wiring B composition
root.

Tak coxpaHsieTcsl NpaBUno 3aBUCUMOCTEN: 3aBUCUMOCTY HanpasreHbl BHYTPb, a AeTanu
OCTaloTCsA CHapYu.

DI supports Clean Architecture by letting outer layers provide implementations for inner-layer
contracts.

Inner layers (Domain) define interfaces and use cases, while outer layers (Data/App)
provide concrete implementations and perform wiring at the composition root.
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This preserves the dependency rule: dependencies point inward, while details stay on the
outside.

MoxeTt nu DI HapyLWnTb apXUTeKTypy?
Can DI break architecture?

[a, MoxeT — ecnu ncnonb3oBaTb €ro HeNpPaBUIbHO.

Ecnn Dl-aHHOTaumm n ppenmBopk-3aBMCUMOCTM NonagatoT B Domain-crnown, HapyLuaeTcs
NPUHLUMN M30NSLMN N NPaBUIO 3aBUCUMOCTEMN.

Takke apxutekTypa nomaetcs, ecnm vyepes DI HaumHatoT nepegaBaTb BCE NOAPSA, CKpbiBas
pearbHble 3aBMCUMOCTU UK co3nasas rnobanbHble CMHIMTOHLI 6e3 koHTpons lifecycle.

DI — 3TO MHCTPYMEHT.
Ecnu wiring cmelumBaeTcs ¢ GU3HEC-NOrMKON NN CITION HAYMHAKOT 3aBUCETb OT
dperimBopKa — apxuTeKTypa Aerpagupyer.

Yes, it can — if used incorrectly.

If DI annotations and framework dependencies leak into the Domain layer, isolation and the
dependency rule are violated.

Architecture can also degrade if Dl is used to inject everything blindly or to create
uncontrolled global singletons.

Dl is a tool.
If wiring is mixed with business logic or layers start depending on the DI framework, the
architecture breaks.

// X DI leaking into Domain

@Singleton

class GetUserUseCase @Inject constructor(
private val repository: UserRepository

// B clean Domain

class GetUserUseCase(

private val repository: UserRepository

Kak DI moxeT npuBecTu K overengineering?
How can DI lead to overengineering?
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DI npuBoguT Kk overengineering, Korga ero UCrnonb3yoT TaMm, A€ OH HEe HYXEeH:
— MarneHbKUN NPOEKT C NPOCTbIM rpaddoM 3aBUCUMOCTEN

— cosfaHune nHtepdenca ona Kaxkaoro krnacca “Ha BCskum cnyyan”

— n3bbITOYHbIE MOAYNK, scope’sl 1 binding’n 6e3 peanbHONM HEOBXOAMMOCTH

9710 yBenunumBaeT boilerplate, ycnoxHser HaBuraumio no Kogy v NoBbILWAET NOPOr BXoAa.

DI pomkeH pewaTb npobnemy, a He O6aBNATL aPXUTEKTYPHYHO CINIOXHOCTb paau
«MNPaBUbHOCTUY.

Dl leads to overengineering when it is used where it is not needed:
— small projects with simple dependency graphs

— creating an interface for every class “just in case”

— excessive modules, scopes, and bindings without real necessity

This increases boilerplate, makes code harder to navigate, and raises the learning curve.

DI should solve a real problem, not add architectural complexity for the sake of being
“proper”.

@ HILT PRACTICAL

3ayem HyxHa aHHoTauma @HiltAndroidApp?
Why is the @HiltAndroidApp annotation needed?

@HiltAndroidApp ctaBuTtcs Ha knacc Application u cnyxut Toukon Bxoga gns Hilt.
OHa 3anyckaeT reHepauuto koga, co3gaét 6asosbii SingletonComponent n
nHnumanmampyet dependency graph Bcero npunoxeHus.

bes aton aHHoTaumu Hilt He cmoxeT paboTaTs.

@HiltAndroidApp is placed on the Application class and acts as the entry point for
Hilt.

It triggers code generation, creates the base SingletonComponent, and initializes the
app-wide dependency graph.

Without this annotation, Hilt will not work.
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// Application class with Hilt enabled
@HiltAndroidApp

class MyApp : Application()

YTto Takoe Hilt Module?
What i Hilt M le?

Hilt Module — 370 knacc, B KOTOPOM 06bABNAIOTCA NpaBunia co3gaHns 3aBMCUMOCTEN.

B moayne ykasbiBaeTcs, kak MMeHHo Hilt gomkeH npegocTaBntb 00bEKT: Yepe3 @Provides
unn @Binds.

Mopgynb noakntovaeTcsa K onpegenéHHOMy KOMMOHEHTY Yyepe3 @InstallIn.

A Hilt Module is a class where dependency creation rules are defined.
It tells Hilt how to provide an object using @Provides or @Binds.
The module is attached to a specific component using @Installln.

@InstallIn(SingletonComponent: :class)
object AppModule {

@Provides

fun provideApisService(): ApiService {
return ApisService() // object creation rule

3ayem ncnonblyercsa @Provides?
Why is @Provides used?

@Provides ucnonbayertcs, Koraa 3aBUCUMOCTb HENb3a co3aaTth vYepes constructor injection
(Hanpumep, KnNacc n3 CTopoHHen Gubnunotekn unu Tpedyetca ocobasi nornka cosgaHus).
OH ykasbiBaeT Hilt, kak MeHHO co3fgaTb O6bLEKT.
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@Provides is used when a dependency cannot be created via constructor injection (for
example, a third-party class or when custom creation logic is needed).
It tells Hilt exactly how to create the object.

@InstallIn{SingletonComponent: :class)
object NetworkModule {

fun provideRetrofit(): Retrofit {
return Retrofit.Builder()
.baseUrl("https://api.example.com™)
.build()

Yrto Takoe Entry Point B Hilt?
What is an Entry Point in Hilt?

Entry Point B Hilt — 310 cnoco6 nonyunts 3aBucumocTn U3 Hilt-koHTenHepa B knaccakx,
KoTopble Hilt He MoXeT co3gaTb aBTOMaTUYECKN.

O6bI4HO Ucnonb3yeTcd B cnyyasx, korga o6bekT co3gaétcsa CUCTEMON NN CTOPOHHUM
kogom (Hanpumep, ContentProvider, BroadcastReceiver oo nimumnanusagum Hilt).

An Entry Point in Hilt is a way to access dependencies from the Hilt container in classes that
Hilt cannot create automatically.

It is typically used when an object is created by the system or third-party code (for example,
a ContentProvider or early-initialized component).

Korga knacc cospaérca He Hilt, Hanpumep:

e ContentProvider

® CTOpOHHsS bmbnmoTeka

® KJacc, co3aaHHbI CUCTEMOU

B atux cnyyaax Henb3sa ncnonb3oBatb @Inject unm @AndroidEntryPoint.
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// Define entry point
@EntryPoint
@InstallIn{SingletonComponent: :class)

interface AppEntryPoint {

fun apiservice(): ApiService

// Accessing dependency manually

val entryPoint = EntryPointAccessors.fromApplication(
context,
AppEntryPoint::class.java

apl = entryPolnt.apiService()

Yrto Takoe Hilt Components?
What are Hilt Components?

Hilt Components — 3T0 aBTOMaTU4eCckn co3gaBaeMble KOHTEMHEPLI 3aBMCUMOCTEN, KOTOPbIE
npmBsi3aHsbl K lifecycle Android-koMNoOHEHTOB.

OHu onpenensioT, rae v Kak QOMro XMBYT 3aBUCUMOCTU (SCope) 1 Kakne 06beKTbl MOTYT UX
nony4aTb.

Hanpumep:

SingletonComponent — XMBET BCE BPEMSA NPUIOXKEHNS,
ActivityComponent — XMBET CTONbBKO Xe, ckonbko Activity,
ViewModelComponent — XMBET CTONbKO Xe, ckonbko ViewModel.

Hilt Components are automatically generated dependency containers tied to Android
lifecycles.
They define where dependencies live (scope) and which objects can access them.

For example:

SingletonComponent — lives for the entire application,
ActivityComponent — lives as long as the Activity,
ViewModelComponent — lives as long as the ViewModel.


https://borisproit.expert/

CchbliIKka Ha BH/I€0 3TOT0 PyKOBOACTBA Ha caiiTe: borisproit.expert

@InstallIn{ViewModelComponent: :class)
object ViewModelModule {

@Provides

“2 ARCHITECTURAL IMPACT

B 4ém pasHuMua Mexay co3fgaHueM 3aBUCUMOCTU U €€ Ucnonb3oBaHuemM?
What is the difference between creating a dependency and using it?

Co3sfaHve 3aBMCMMOCTM — 3TO NPOLIECC €€ MHULManm3auun: Bbioop peanusaumm,
KOHUrypaums, ynpaeneHne BpEMEHEM XU3HMU.

Mcnonb3oBaHne 3aBUCUMOCTM — 3TO NMPUMEHEHUNE YXKE rOTOBOrO 0ObEKTA ANS BbINOMHEHUS
NOTUKMN.

B Clean Architecture cosgaHve nponcxoaut Bo BHeLIHEM cnoe (composition root / DI),
a ncnonb3oBaHne — Bo BHyTpeHHUX cnosx (ViewModel, UseCase, Service).

Creating a dependency means instantiating and configuring it, deciding which
implementation to use and managing its lifecycle.
Using a dependency means consuming an already created object to perform business logic.

In Clean Architecture, creation happens in the outer layer (composition root / DI),
while usage happens in inner layers (ViewModel, UseCase, Service).
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// Creation (composition root)
val repository = UserRepository()

GetUserUseCase(repository)

// Usage (business logic)

class GetUserUseCase(

private val repository: UserRepository

)

fun execute() = repository.getuser()

Moyemy DI nomoraet pa3nensaTtb OTBETCTBEHHOCTL?
Why does DI help separate responsibilities?

DI nomoraeTt pasgensaTb OTBETCTBEHHOCTb, MOTOMY YTO Knacc 6onblue He OoTBeYaeT 3a
co3gaHne CBOMX 3aBUCUMOCTEN.

OH oTBevaeT TOMbLKO 3a CBOKO BU3HEC-ITOTMKY, a co3aaHne n KoHdUrypaumsa o6bLekToB
BbIHOCATCHA BO BHELLHWIA CINOW.

OTO cooTBeTCTBYET NpuHumny Single Responsibility:
— Oun3Hec-knacc BbINOMHSET JTOTUKY,
— DI-cnon ynpaBnsieT co3gaHueM 1 CBsI3biBaHNEM 3aBUCUMOCTEN.

DI helps separate responsibilities because a class no longer creates its own dependencies.
It focuses only on its business logic, while object creation and configuration are handled
externally.

This aligns with the Single Responsibility Principle:
— the business class handles logic,
— the DI layer handles object creation and wiring.

Kak DI nomoraet macLutabupyemMocTu npunoxeHunsa?
How does DI improve application scalability?

DI nomoraeT macLuTabupyeMocTu, NOTOMY YTO HOBbIE peanu3aumm 1 MoayIv MOXHO
[06aBnaTh 6e3 M3MEHEHMS CYLLECTBYOLLIEro Koaa.

Knaccbl 3aBMCAT OT abCTpakLmii, MO3STOMY CUCTEMY MOXHO PacLUMPsATb, He NloMast yxKe
HanuCcaHHYy NOrKY.
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Takxke DI ynpowaeT pasgerneHne npurioxXeHnada Ha moaynu: Kaxkabli MoAyIb npeaocTtaBndaeTr
CBOM peanns3aunun, a cB4A3biBaHNE NMPONCXOOAUT LEeHTParim3oBaHHO.

DI improves scalability because new implementations and modules can be added without
modifying existing code.

Classes depend on abstractions, so the system can be extended without breaking existing
logic.

DI also makes modularization easier: each module provides its own implementations, while
wiring happens centrally.

MNouemy DI penaer kon 6onee rM6KUM?
Why does DI make code more flexible?

DI penaet kog rmbkMM, NOTOMY YTO KNacCbl 3aBUCAT OT aBCTpaKUniA, a HEe OT KOHKPETHbIX
peanusaumn.
[MoBeaoeHMe MOXHO MeHATb, NOACTaBMAA OPYIY0 peanuaauuio, He U3MEHsISt caM Knacc.

OTO NO3BONSAET NENKO NEPEKNOYATbL MCTOYHUKM OAHHbIX, CTPATEMMN, OKPYKEHUS
(debug/prod), He nepenuncbiBas GU3HEC-NOTMKY.

DI makes code flexible because classes depend on abstractions rather than concrete
implementations.

Behavior can be changed by supplying a different implementation without modifying the
class itself.

This makes it easy to switch data sources, strategies, or environments (debug/prod) without
rewriting business logic.

Kak DI nomoraeTt nepeucnonbL3oBaHUIO koga?
How does DI help with code reuse?

DI nomoraeT nepencnonb30BaHnio, MOTOMY YTO KNacchl He NPUBS3aHbl K KOHKPETHBLIM
peanusauusm.

OHM 3aBUCAT OT abCTpaKLMii, NO3TOMY MOTYT UCNOMb30BaTLCSA B PasHbIX NPOeKTax, MOAYNsX
N OKPY>KEHUSIX 6€3 N3MEHEHWIA.

970 No3BONSET NepeHocnTb BrusHec-nornky mexay Android, backend unu TectoBon cpenon,
NPOCTO NOACTAaBMAA APYryl0 peanu3aumio 3aBMCUMOCTH.
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MNouyemy DI ymMeHbLLIAET npoBaHue K ?
Why does DI reduce code duplication?

DI ymeHblwaeT gybnuposaHne, NOTOMY YTO CO34aHNE 3aBMCUMOCTEN LIEHTPann3yeTcs B
O[HOM MecTe.

OavH 1 TOT e 00BbEKT (MM MPaBUITIO ero Co34aHUs1) He HYXXHO MOBTOPSITb B Pa3HbIX
Knaccax — oH npegoctasngaetcs Yepes DI.

Takke nepencnorb3yTCA a6CTpaKU,VII/I n peannsaummn, BMeECTO KOMNMpoBaHUA NOrMKn B
HECKOJIbKMX MeCTaxX.

DI reduces duplication because dependency creation is centralized in one place.
The same object (or its creation logic) does not need to be repeated across multiple classes
— it is provided through DI.

Abstractions and implementations are reused instead of copying logic in different parts of the
codebase.

Kak DI nomoraer otaenutb 6usHec-noruky ot Android framework?
How does DI help separate business logic from the Android framework?

DI noseonsieT BbiHecTn co3gaHme Android-sasucmumocTten (Context, Retrofit, Room u 1.4.) BO
BHELLUHWUA CInow,
a bnsHec-nornka nony4aeT Tonbko abcTpakumm n He 3HaeT npo Android.

Domain n UseCase octatotca unctbimmn Kotlin-knaccamu, 6e3 3asncumocten ot Activity,
Fragment, Context unu Hilt.

DI moves Android-specific object creation (Context, Retrofit, Room, etc.) to the outer layer,
while business logic depends only on abstractions and remains unaware of Android.

Domain and UseCases stay as pure Kotlin classes without depending on Activity, Fragment,
Context, or Hilt.
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