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

D OBA3ATEJIbHO 3HATb (Junior — Strong Junior — Middle base)

A. Ba3oBble KOHUenuuu

1. Y10 Takoe KOpyTUHbLI B Kotlin? What are coroutines in Kotlin?

Kotlin-KOPYTUHbI — 3TO (PYHKLMOHANBbHOCTb Ha YPOBHE A3blKa, KOTOpasd NO3BONSAET NUCATb aCUHXPOHHbLIN U
HeBNOKUPYOLLNIA KoL, B NPUBLIYHOM, NOcneoBaTeNbLHOM CTUMe.

MexaHn3M KOpyTMH BCTpPOeH B komnunaTtop Kotlin, a 6ubnuoteka kotlinx.coroutines npegocTtaBnsaeT
roToBble CTPYKTYpUpoBaHHbIe AP, Takne Kak launch, async, Flow u dispatchers.

Kotlin coroutines are a language-level feature that allows writing asynchronous, non-blocking code in a sequential
style. The coroutine mechanism is built into the Kotlin compiler, and the kotlinx.coroutines library provides
structured APIs such as launch, async, Flow and dispatchers.

viewModelScope.launch {

= repository.loadData()

_state.value =

2. YeM KOpyTUHA oTNM4YaeTcs oT NnoToka? How is a coroutine different from a thread?

KopyTnHa — 3710 nérkas eauHuua paboTbl, KOTopasi BbINOMHSAETCA BHYTpM notoka. OHa MoxeT
npuocTaHaBnMBaTbCA M BO30OHOBMATLCS, He ONOKMpyA MOTOK, U MpU 3TOM 3aHUMAaET OYeHb Maro
pecypcoB. B ogHOM MOTOKE MOTYT BbINOMHATLCA ThbICAYM KOPYTUH OOHOBPEMEHHO. [1oToK e — 3To
TSDKENbIN CUCTEMHBIV OOBLEKT OMEpPALMOHHON CUCTEMbI, CO34aHNE U MEPEKYEHNE MEXOY MOToKaMm
TpebyeT 3aMETHbIX PECYPCOB, 1 UX KOSTMYECTBO OFPaHNYEHO.

A coroutine is a lightweight unit of work that runs inside a thread. It can be suspended and resumed
without blocking the thread, while consuming very few resources. Thousands of coroutines can run
within a single thread. A thread, on the other hand, is a heavyweight operating system resource, and
creating or switching between threads is relatively expensive and limited.
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Thread {
Thread.sleep(
}.start()

viewModelScope.launch {
delay( )

3. Yto Takoe suspend-cpyHkUMA? What is a suspend function?

suspend-(PyHKUMSA — 3TO PYHKUUSA, KOTOpasd MOXeT ObiTb NPUOCTAHOBMEHa BO BPEMS BbIMOMHEHUS U
BO30OHOBMNEeHa no3xe 6e3 6GnokupoBkn notoka. OHa MCNonb3yeTcs BHYTPU KOPYTMH WM MNO3BONSAET
BbINONHATE ANUTENbHbIE Onepauun (Hanpumep, ceTeBble 3anpocbl Unu paboTy ¢ 6a3on AaHHbIX), He
3aMOpaxuBasi OCHOBHOW MOTOK NPUIIOXeHUs. Bbi3oB suspend-yHKUMN BO3MOXEH TOSTbKO U3 KOPYTUHbI
nnn gpyrom suspend-goyHKLUK.

A suspend function is a function that can be paused during execution and resumed later without blocking the
thread. It is used inside coroutines and allows performing long-running operations, such as network requests or
database access, without freezing the main thread. A suspend function can only be called from a coroutine or
another suspend function.

(): string {

viewModelScope.launch {
result = loadData()

println{result)
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4. YTto Takoe CoroutineScope 1 3a4emM OH HyXeH?What is CoroutineScope and why is it needed?
CoroutineScope — 9TO OOBLEKT, KOTOPLIN ONpefenser rpaHuLbl >XU3HW KOPYTUH. Bce KopyTuHbI,

3anyLleHHble BHYTPU 3TOrO scope, CBA3aHbl C HUM M aBTOMaTUYeCKM OTMEHSIOTCS MPpU ero 3aBepLUeHum.
OTO nosgonsier 6e3onacHoO ynpaensATb ACUHXPOHHOW paboTorM W npefoTBpawatb YTEYKM MaMsTU.
Hanpumep, y ViewModel ecTb CBOW scope, U KOPYTUHbI B HEM XMBYT 00 TeX Nop, Noka xuea ViewModel.

CoroutineScope is an object that defines the lifetime boundaries for coroutines. All coroutines launched
within this scope are tied to it and are automatically cancelled when the scope is cancelled or
completed. This provides safe lifecycle management for asynchronous work and helps prevent memory
leaks. For example, a ViewModel has its own scope, and coroutines inside it live as long as the
ViewModel does.

viewModelScope.launch {

loadData()

5. Yto Takoe Job?What is a Job?

Job — 310 06bEKT, NPeacTaBnALWLMA BbINOMHAKLWYHCA KOPYTUHY. OH XpaHUT €€ COCTOsHUE (aKTUBHA,
3aBeplleHa, OTMEHEeHa) W MO3BONMSET YnpaenATb €€ >KM3HEHHbIM LUMKINOM: Hanpumep, OTMEHSTb
BbIMOMHEHNE WUNM OTCMEXUBATb 3aBEPLUEHUE. Job Takke MOXET MMETb Ao4YepHMe 3agadn, hopmupys
nepapxumio — npu OTMEHE POAUTENBLCKOro Job aBTOMaTUYECKM OTMEHSIIOTCA BCE OOYEepHUE KOPYTUHbI.

A Job is an object that represents a running coroutine. It stores the coroutine’s state (active, completed,
or cancelled) and allows managing its lifecycle, such as cancelling it or waiting for it to finish. A Job can
also have child jobs, forming a hierarchy where cancelling a parent Job automatically cancels all of its
child coroutines.

viewModelScope.launch {

launch {
loadUserProfile()

launch {

loadBookings ()
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6. YUto Takoe CoroutineContext? What is CoroutineContext?
CoroutineContext — 3T0 HABOpP HACTPOEK AN KOPYTUHbI, KOTOPbIA OOLIYHO BKITHOYAET:

1. Job — ynpaBnseT XXn3HeHHbIM LUKNOM KOpYyTUHBI (lifecycle)
BapuaHTbl: Job, SupervisorJob

2. Dispatcher — onpeaensieT, rae BbINOSTHAETCA KOpyTUHA (thread / thread-pool)
BapuaHThbI: Dispatchers.Main, Dispatchers.lO, Dispatchers.Default, Dispatchers.Unconfined

3. CoroutineName — MM$s KOPYTUHbI (ANa gebara n noros)
BapuaHTbl: CoroutineName("LoadGuest"), CoroutineName("SyncPrices")

4. CoroutineExceptionHandler — o6paboTka owmnbok (global error handling)
BapuaHTbl: CoroutineExceptionHandler { context, exception -> ... }

5. [Monb3oBaTenbCkMe 3NeMeHTbl — [OOMOSTHUTENbHbIE OaHHble, npobpacbiBaemble
yepes3 KOHTEKCT
BapuaHTbl: KACTOMHbIE Knacchl, peanuaytoLine CoroutineContext.Element

N komBuHaums aTMx HacTpoek onpenenser,
KaKk  MMeHHO  OydeT  XWTb, BbINOMHATBCA U obpabaTtbiBaTbCA  KOPYTMHA.

CoroutineContext is a set of configuration elements that define how a coroutine runs. It usually
includes:

1. Job — controls the coroutine lifecycle
options: Job, SupervisorJob

2. Dispatcher — defines the execution thread or thread pool
options: Dispatchers.Main, Dispatchers.lO, Dispatchers.Default, Dispatchers.Unconfined

3. CoroutineName — gives the coroutine a readable name for debugging/logging
options: CoroutineName("LoadGuest"), CoroutineName("SyncPrices")

4. CoroutineExceptionHandler — handles uncaught coroutine exceptions
options: CoroutineExceptionHandler { context, exception -> ... }

5. Custom context elements — user-defined metadata passed through context
options: any class implementing CoroutineContext.Element
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And the combination of these elements determines
how the coroutine is created, executed, cancelled, resumed, and logged.

exceptionHandler = CoroutineExceptionHandler { , throwable ->

logger.log( ")

scope = CoroutineScope(
Supervisorlob() +
Dispatchers.I0 +
CoroutineName(

exceptionHandler

0 {

scope . launch(CoroutineName ( » 1
prices = api.fetchlLatestPrices()

dao.savePrices(prices)

0 A

scope.cancel()

6. Yto Takoe Dispatcher? What is a Dispatcher?

Dispatcher — 310 YacTb CoroutineContext, KOTOpada onpenenserT,
Ha KakoM MOTOKe WUnn nyne noTokoB OyaeT BbIMNOMHATLCA KOPYTUHA.
OH ynpaBnsieT Tem, rae MMeHHO BbIMOSTHAETCS Kog — Ha Ul-noToke, B oHe unu B CPU-nyne.

B Kotlin ecTb cTaHOapTHbIE ANCTETYEPDI:

1. Dispatchers.Main — rnaBHbI (Ul) NOTOK.
Ncnonb3ayetcsa ansa paboTbl ¢ UHTEPGENCOM.

2. Dispatchers.|O — nyn NOTOKOB A5l onepauuii BBoaa-BbiBOAa.
CeTb, 6a3a gaHHbIX, hansnbl.
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3. Dispatchers.Default — nyn notokoB ans CPU-Harpysku.
Paborta ¢ konnekunsamm, BbIYMCNEHNS, MAaPCUHT.

4. Dispatchers.Unconfined — cney-pexum.
KopyTrHy He NpuBA3bIBAET K KAKOMY-TO NOTOKY. OBbI4HO HE MCNONb3YEeTCA B NPOAAKLLEHE.

Dispatcher oTBeyvaert 3a:

° Bbl60p MOTOKa BbINMONMTHEHNA
® nepekrni4veHne KOHTeKCTa Mexay noTokamm
® onTuMaribHoe pacnpeaeneHne 3agay

A Dispatcher is a part of the CoroutineContext that defines

which thread or thread pool a coroutine runs on.

It controls whether the coroutine executes on the Ul thread, a background 10 pool, or a CPU-optimized
pool.

Kotlin provides standard dispatchers:

1. Dispatchers.Main — main/Ul thread
Used for Ul updates.

2, Dispatchers.lO — 10-optimized thread pool
Used for networking, DB, and file operations.

3. Dispatchers.Default — CPU-optimized pool
Used for heavy computation and data processing.

4. Dispatchers.Unconfined — executes without being confined to a specific thread
Mostly for advanced use/debugging.

The dispatcher schedules coroutine execution and handles switching between threads when needed.
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GlobalScope.launch(Dispatchers.Main) {
println( )

rooms = withContext(Dispatchers.IO) {
println( )
listOof(

formatted = withContext(Dispatchers.Default) {
println( )

rooms . joinToString()

withContext(Dispatchers.Unconfined) {

println(

7. YTo Takoe structured concurrency? What is structured concurrency?
Structured concurrency — 9TO NPUHUUN PaboTbl KOPYTUH, MPU KOTOPOM

Kaxkgasi KopyTvHa UMeeT BrnagernbLua 1 NpuHaanexuT onpegenéHHoMy scope,
a €€ XXN3HEHHbIN LMK KOHTPONMpYyeTCs poOANTENEM.

[maBHblE naeu:

1. Y Kaxxgomn KOpYTUHbI €eCTb scope-KOHTeNnHep
(Hanpumep viewModelScope, lifecycleScope, coroutineScope {})

2, Pogutenb xaeT 3aBepLueHust BCeX A04EPHUX KOPYTUH
KOPYTUHBLI He “TepsatoTca” B POHe

3. OwmnbkM n 0OTMEHa pacnpPoCTPaHATCA NO nepapxmm
poauTens — AeTn

4. HeT “Bucawmx” ooHoBbIX 3aga4
— MEHbLLIE YTEYEK NaMSATH

— YUMLLE apXUTEKTypa

— KOHTponupyemsbin lifecycle
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[MpocTbiMM cnoBamu:
KOPYTUHbI XXMBYT CTPOrO BHYTPWU CTPYKTYPUPOBaHHON nepapxumu,
N cUcTeMa rapaHTUpPYET, YTO OHN KOPPEKTHO 3aBepLuaTCS.

Structured concurrency is a design principle where
every coroutine has a well-defined parent scope and lifecycle,
and its execution is managed by that parent.

Key ideas:

1. Every coroutine belongs to a scope
(e.g. viewModelScope, lifecycleScope, coroutineScope {})

2. The parent waits for all child coroutines to finish
so no background tasks are “lost”

3. Cancellation and errors propagate through the hierarchy
parent — children

4. No uncontrolled background work
— fewer leaks

— predictable lifecycle

— safer async code

In short:
coroutines run inside a structured tree of scopes instead of being fire-and-forget.
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Application
I
I

ViewModel
viewModelScope
I
L parent (loadHomeScreen)
I
— child
I
— child
I

L Child

cancelled

— X rooms cancelled
|— X profile cancelled

L X recommendations cancelled

B. Co3aaHue n 3anyCck KOPYTUH

11. Yem launch otnuyaercs ot async? What is the difference between launch and async?

launch — 9TO «caoenam 4YTo-To».
KopyTuHy 3anyckaem, oHa genaeTt paboTy (B TOM 4YMCre MOXET BbidBaTb APl M MONyYnTb
pesynbrar),
HO CaMa KOpyTMHa pes3yrbTaT Hapy>Ky He BO3BpallaeT.
MbI NIPOCTO BLINOSTHAEM LENCTBUE.
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async — 9TO «MOCYMTan N BEPHU 3HAYEHMEY.
KopyTuHy 3anyckaem, OHa 4TO-TO CYMTaET (Hanpumep, genaet API-3anpoc)
N Mbl XXOEM OT HEE pesyrbTaT yepes await().

[maBHas MbIChb:
launch — ona gencTeumn
async — Ans nonyveHuns pesynsraTa

N na — API-BbI30B MOXET BO3BpaLLaTh AaHHblE B 000UX Cryyasix,
pasHMLa TOMbKO B TOM, HY>KEH 1 3TOT pe3ysbTaT «CHaPYXXW KOPYTUHbI».

launch means “do something”.

The coroutine runs and may even call an APl and get data,
but the coroutine itself does not return a value outside.

It is used for actions.

async means “calculate and return a value”.
The coroutine runs (for example, calls an API)
and we expect a result from it using await().

Core idea:
launch — do an action
async — get a result

And yes — an API call may return data in both cases —
the difference is whether we need that data outside the coroutine.

viewModelScope.launch {

room = api.getRoomDetails(roomlId)

uiState.value = room
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viewModelScope.launch {

image = async { api.getRoomImage(roomId) }

description = async { api.getRoomDescription(roomId) }

room = RoomUi (

image = image.await(),

description = description.await()

uiState.value = room

12. YTo Bo3BpawiaeT launch 1 YTOo Bo3BpawiaeT async? What does launch return and what
does async return?

launch Bo3BpaLwiaeT Job — 3TO «AECKPUNTOP KOPYTUHbI».
Yepes Hero MOXHO NMPOBEPUTL COCTOAHNE KOPYTUHbBI UM OTMEHUTL €€.
Ho 3HaveHue KopyTnHa He BO3BpaLLaeT.

async Bo3BpaLuaet Deferred<T> —
3TO TOT e Job, TONbLKO C pe3ynsrtaTtoM Tvna T BHYTPMW.
Taknum TMNoM MOXeT ObITb NMtobas TBOA Mogenb, Hanpumep:

Deferred<RoomlInfo>
Deferred<List<Booking>>

Deferred<GuestProfile>

Korga Tbl Bbi3blBaellb await(),
Thbl NOMNyYyaellb 00bIYHbIN OBBHEKT HY>KHOIO TUNa.

[maBHas MbICrb:
Job — npocTo 3agaya
Deferred<T> — 3agaya c pe3ynsratom

launch returns a Job — a handle to a running coroutine.
You can cancel it or check its state,
but it does not return a value.
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async returns a Deferred<T> —
which is like a Job, but it holds a result of type T.
That T may be any model, for example:

Deferred<Roominfo>
Deferred<List<Booking>>

Deferred<GuestProfile>

When you call await(),
you get the actual object of that type.

Core idea:
Job — task only
Deferred<T> — task + result

job: Job = viewModelScope.launch {
dowork()

deferred: Deferred<Int> = viewModelScope.async {
loadNumber()

result = deferred.await()

13. Yro menaert runBlocking 1 roe ero MoXHo ucnosb3oBaTb? What does runBlocking do and
why is it used?

runBlocking — 9TO PyHKLMSA, KOTOpPas 3anyckaeT KOPYTUHY U MPpu 3TOM BrioKMpyeT TEeKYLLUN NOTOK
A0 Tex rnop, noka KopyTuHa He 3aBepLUNTCS.

To ecTb KOpyTUHa paboTaeT, a NOTOK MPOCTO CTOUT U XAET €€ OKOHYAHUA — U TOSbKO MOTOM KOZ,
npoaorkaeTcs.

OTO NONesHo Tam, rae pesynsraT HYy>KeH NPsiMO cenvac 1 MOXXHO NO3BONUTL cebe GroKNPOBKY:
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° B IOHUT-TECTax
° B KOHCOJS1bHbIX MporpaMmMax
° WHOrAAa NPU MUrPaLMKN CTapOro CUHXPOHHOIO Koza

Ho B Android-Ul runBlocking ncnone3oBaTb Henb3si, MOTOMY YTO OH «3aMOPaXXMBAET» MOTOK U
MOXET BbI3BaTb NOABUCAHNE NPUIOXKEHNSA.

maBHas noes:
runBlocking — aT0 cnocob AoaaTbCst KOPYTUHbI, 3a0rOKMPOBaB NOTOK.

runBlocking is a function that starts a coroutine and blocks the current thread until that coroutine
finishes.

So the coroutine runs, while the thread simply waits and does nothing else — only after the coroutine
completes does execution continue.

It is useful when you need the result right now and blocking is acceptable, such as:

° in unit tests
° in console applications
° sometimes when migrating legacy synchronous code

But it must not be used in Android Ul code, because blocking the main thread can freeze the app.

Core idea:
runBlocking is a way to wait for a coroutine by blocking the thread.

() = runBlocking {
result = loadData()

println{result)

14. Yem runBlocking oTnuyaerca OT coroutineScope? What is the difference between
runBlocking and coroutineScope?

[maBHOEe oOTNMYMEe — B MNOBEAEHUM MOTOKA. runBlocking 3anyckaeT KOpPYyTUHY K OGnokupyet
TEKYLLUMA MOTOK, NoKa OHa He 3aBepLumTtcs. [TOTOK NPOCTO XAET 1 He AaenaeTt 6onblue HUYEro.
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coroutineScope 3arnyckaeT KOPYTUHbI U MPUOCTaHaBNMBAET TEKYyLUY KOPYTUHY, HO noTok HE
6nokupyetcs. To ecTb Apyrve 3agayn Ha 3TOM NOTOKe MOryT NPOJOHKaTh BbIMOMHATLCS.

The key difference is in how they treat the thread.

runBlocking
starts a coroutine and blocks the current thread until it finishes.
The thread simply waits and does nothing else.

coroutineScope
starts coroutines and suspends the current coroutine, but does NOT block the thread.
So other work on the same thread can continue executing.

() = runBlocking {
room = api.getRoom(roomlId)

println(room.name)

() = coroutineScope {

room = api.getRoom(roomId)

println(room.name)

15. Yro genaet withContext? What does withContext do?

withContext — 3TO PYHKUMSA, KOTOpas NepeknovaeT KOPYTUHY B OPYroN KOHTEKCT (06blMHO —
Apyron Dispatcher), npu aTOM:

® TeKyLllaa KOPpyTUHa NpunoCcTaHaBIIMBaETCA

° BbIMOJIHEHUE NPOOOIIKAETCA B PYroM n0T0Ke/umcr|eTL|epe
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° nocne 3aBepLUeHNst — KOpYTUHa BO3BpaLlaeTcs 06paTHO B UCXOOHbIN KOHTEKCT

I'IpV| 9TOM MNMOTOK He 6n0|<V|pyeTcs1 — MEHAETCA TOJNIbKO KOHTEKCT BbIMNMOJTHEHUA.

Yalue Bcero withContext CNOMb3YOT ANS:

° Dispatchers.|O — ceTb, pannbl, 6a3a gaHHbIX
° Dispatchers.Default — TsKEnble BbIYUCNEHUS
° Dispatchers.Main — obHoBneHue Ul

[maBHas noes:

withContext = BpeMeHHO BbINONMHUTbL KOA4 B APYromM MecTe

withContext is a function that switches the coroutine to a different context (usually another
Dispatcher):

° the current coroutine is suspended
° execution continues in the new dispatcher/thread
° when finished, it returns to the original context

The thread is NOT blocked — only the coroutine context changes.
Typical usage:

° Dispatchers.lO — networking, files, database
° Dispatchers.Default — CPU-heavy work

° Dispatchers.Main — Ul updates
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viewModelScope.launch(Dispatchers.Main) {

room = withContext(Dispatchers.I0) {
api.getRoomDetails(roomId)

uiState.value = room

C. OTmeHa u lifecycle

17. Kak oTMeHUTb KOPYTUHY? How to cancel coroutine?

KopyTvHy OTMEHSII0T Yepe3 €€ Job: Npu 3anycke KOPYTUHbI COXPaHSIOT job, 3aTeM BbI3biBalOT
job.cancel(). OTmMeHa koonepaTMBHasi — KOPYTMHA 3aBepumTCa B Onmkanwen Touke
NPMOCTaHOBKMN.

A coroutine is cancelled via its Job: when launching it, keep the returned job, then call job.cancel().
Cancellation is cooperative — the coroutine stops at the next suspension point.
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job = viewModelScope.launch {

loadData()

job.cancel()

18. Y10 Takoe kooneparuBHasa otMmeHa? What is cooperative cancellation?

KoonepatmBHasa oTMeHa — 3TO Korga KOpyTUHA HE NpepbiBaeTCa «CUMOM», a cama KOPPEKTHO
3aBepluaeTcs, Korga 3ameyvaeT, YTo e€ OTMEHUNMN.
OHa genaet 310

° B TOYKaX NPMOCTaHOBKM
(delay, await, withContext, I/O n 1.4.)

° BO BpeMs suspend API-BbI30BOB (Hanpumep Retrofit)

° NN Npu py4HOW npoBepke isActive

To ecTb BbINOMHEHWE NPOCTO He NPOAOIKAETCA Aanblue.

Cooperative cancellation means that a coroutine is not force-stopped.
Instead, it terminates gracefully when it detects cancellation:

° at suspension points
(delay, await, withContext, I/0O, etc.)

° during suspend API calls (e.g., Retrofit)

° or when explicitly checking isActive

Execution simply does not continue after cancellation.
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job = viewModelScope.launch {

room = api.getRoomDetails(roomId)

println(room.name)

job.cancel()

19. YTto Takoe isActive U 3a4eM OH HYXEH?

isActive — 9TO donar BHYTPM KOPYTUHbI, KOTOPbI NOKa3bIBaET, He Obifia N OHa OTMEHEHa.
Ero ncnonb3aytoT, 4TOObl BPy4HYIO OCTaHaBNMBaTb ANIMTENbHbIE onepaumn (Hanpumep, LUUKnbl
UK BbIYUCINEHUS), €CINN KOPYTUHY OTMEHWIIN.

isActive is a flag available inside a coroutine that indicates whether it is still active and not cancelled.
It is used to manually stop long-running work (like loops or calculations) when the coroutine gets
cancelled.

job = viewModelScope.launch {

(isActive) {

rooms = api.getRooms()

delay( )

job.cancel()
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20. Kak oTmeHa pacnpocTpaHsaeTca Ha foYepHUue KOPYTUHbI?

B KOopyTuHax AeNCTBYET Mepapxus: eCriv OTMEHSIETCS poauTenbekas KOpYTUHA (M scope), TO
aBTOMaTUYECKM OTMEHSIOTCS BCE €€ JOHEPHNE KOPYTUHBDI.
Q70 1 ecTb YacTb structured concurrency — OETU HE MOTYT XWUTb OMbLUE POAUTENS.

Coroutines form a parent—child hierarchy.

When the parent coroutine (or scope) is cancelled, all of its child coroutines are cancelled
automatically.
This is part of structured concurrency — children cannot outlive the parent.

job = viewModelScope.launch {

launch { api.syncRooms() }

launch { api.syncBookings() }

job.cancel()

D. OLWLMOBKU U UCKNHOYEHUSA

22. Kak obpabartbiBaTb UCKIKOYEHUS BHYTPU KOPYTUHLI? How do you handle exceptions
inside a coroutine?

WcknodeHus B KopyTuHax obpabaTtbiBatoTCs BHYTPU CaMOW KOPYTUHBLI Yepes try/catch — TO eCTb
BHYTPM launch { ... } unn async { ... }, @ He CHapy>xw.

OTmeHa kopyTuHbl (CancellationException) — 3TO HOpMarbHOE MOBEAEHME, OHO He KpaluuT
npunoxeHune, n obbI4YHO €€ He “rnoTatoT”, a npobpackiBaloT AanbLle.

A BOT peanbHble owunbkn (cetn, B, noruku) noBaT B catch M noKasbiBalOT OLUNOKY
Nnosib30BaTeSHO UMK NOTUPYIOT.

Exceptions in coroutines are handled inside the coroutine body using try/catch, i.e. inside launch { ... }
or async{ ... }, not around them.
Coroutine cancellation (CancellationException) is normal behavior and does not crash the app; it is
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usually rethrown instead of being swallowed.
Real errors (network, DB, logic) are caught in catch and used to show an error or log it.

viewModelScope.launch {

I
L

room = api.getRoomDetails(roomId)

uiState.value = room
(e: CancellationException) {
e
(e: Exception) {

showError(e.message ?:

23. Yem ornuyaercsa try/catch ot CoroutineExceptionHandler? What is the difference between

try / catchandCoroutineExceptionHandler?

try/catch — ncnonb3yeTcst BHyTpW KOPYTUHBI
1N NOBUT OLLMOKM NOKanbHO TaM, A€ OHU NPOUCXOAAT.
310 BM3HecC-nornka o6paboTkmn oLNBOK.

CoroutineExceptionHandler — noBuTt

HernepexeavyeHHbIe NCKNIYEHNA BEPXHEro YPOBHA
(Hanpumep, 13 launch),

N HY>KEH KaK «rnobarnbHas CTpaxoBKa» NPUNOXeHUs

ANns nornposaHus, crash-penopTuHra, fallback-nosegeHus.

JTyywe ncnonb3oBaTth oba:
try/catch — nokanbHO
ExceptionHandler — rmobanbHo.

try/catch handles exceptions inside a coroutine,
locally where the error happens.
It is used for business-logic error handling.

CoroutineExceptionHandler catches

uncaught coroutine exceptions at the top level

(for example, from launch),

and works as a global safety layer

used for logging, crash reporting, and fallback handling.
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Best practice:
use try/catch locally
and ExceptionHandler globally.

handler = CoroutineExceptionHandler { , e ->

println( ")

scope = CoroutineScope(SupervisorJob() + Dispatchers.I0 + handler)

scope.launch {
{
room = api.getRoomDetails(
println(room)
(e: TOException) {
println(

24. Kak o6pabarbiBaloTcsa ucknoyeHus B launch? How are exceptions handled in 1aunch?

B launch uckntoyeHna no YMOJ4aHUi0 CHNTAKTCA OKOHYaHNEM KOPYTUHbI C owmnbkon.

Ecnn BHyTpu launch HeT try/catch, To:

° oLnbKa npepbIBaET 3TY KOPYTUHY
° owmnbKa OTMEHSAET POANTENBCKUIN scope (€Cnn 3TO OBbIYHbIN Job)
° €CInK 3TO KOPYTUHA BEPXHETO YPOBHS, onMbka nonagaet B CoroutineExceptionHandler

nnu B 4edonTHbIN 06paboTynk (nor / crash)

UTtobbl obpaboTtatb OwmnbKy «no-MecTy», B launch 0BbIMHO MCNONBL3YHOT try/catch BHYyTpW Tena
KOPYTUHBI.
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In a launch coroutine, exceptions are treated as failures of the coroutine.

If there is no try/catch inside:

° the exception cancels that coroutine
° it propagates to the parent scope and may cancel it (for a normal Job)
° for a top-level coroutine, it is delivered to the CoroutineExceptionHandler

or the default handler (log / crash)

To handle errors locally, you wrap the body of launch in try/catch.

handler = CoroutineExceptionHandler { , e ->

println( ")

scope = CoroutineScope(Supervisordob() + Dispatchers.I0 + handler)

scope.launch {
{
room = api.getRoomDetails(
println( ")
(e: Exception) {

println(

scope.launch {

error(

25. Kak o6pabarbiBaloTca UCKNOYEHUA B async? How are exceptions handled in async?
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B async ncknioyeHns He BbibpackiBatoTCsA cpasy.
OHu coxpaHsitoTcs BHYTpW Deferred 1 BbiOpacbiBaloTCS B MOMEHT BbI30Ba await().

To ecTb:

° ecnu owmnbka npomnsoLura BHYTpU async
° OHa «XOET»

° N NPOSABUTCA TONbKO Npu await()

Ecnu await() He BbI3aBaTb — OLUMOKA HE BCMIbIBET.

UTto6bl 06paboTath €€, try/catch cTaBaAT BOKpYr await().

In async, exceptions are not thrown immediately.
They are stored inside the Deferred and are thrown when await() is called.

So:
° the error happens inside async
° but is only re-thrown at await()

If you never call await(), the exception will never surface.

You usually handle it with try/catch around await().
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scope = CoroutineScope(Dispatchers.IO)

deferred = scope.async {

api.getRoomDetails( )

scope.launch {

{

room = deferred.await()

println(room)

(e: Exception) {

println(

26. UYto npoucxoaut c sibling-kopyTnHamu npu owmnbke? What happens to sibling
coroutines when one fails?

OTO 3aBUCUT OT TUNa pPOONTESTIbCKOIO scope.

1. O6bIYHbIN Job / launch / coroutineScope
Ecnu ogHa kopyTrHa ynana —
BCe eé “coceau” (siblings) Toxe 6yayT OTMEHEHbI.

To ecTb owMbKa pacnpocTpaHAeTCs No CEMbE.

2. SupervisorJob / supervisorScope
Ecnn ogHa kopyTuHa ynana —
cocefHMe KOpYTUHbI NpodosikatoT paboTaTsb.

Owwnbka nsonuposaHa.

2) Short answer in English

It depends on the parent scope type.
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1. Normal Job / launch / coroutineScope
If one child coroutine fails,
all sibling coroutines get cancelled too.

The failure propagates.

2. SupervisorJob / supervisorScope
If one child fails,
other siblings continue running.

The failure is isolated.
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normal = CoroutineScope(Job())

normal.launch {
delay(200)
println(

normal.launch {

error(

supervisor = CoroutineScope(SupervisorJob())

supervisor.launch {
delay(200)
println(

supervisor.launch {

error(

E. MapannenbHOCTbL U async/await

27. Kak 3anycTuTb HecKONbKO 3agay napannenbHo? How do you run multiple tasks in
parallel?
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[ns napannensHOro BbINOMHEHUS KOPYTUH UCMOMb3YHOT async.
Kaxxgasi 3agada ctapTyeT O4AHOBPEMEHHO, a pe3ynbTaThl Mony4yatoT Yyepes await().
Tak Heckorbko API-3anpoCcoB 1Y ornepaLmii MOryT BbINOMHATLCSA NapannernbHo.

To run tasks in parallel, you use async.
Each coroutine starts immediately, and results are retrieved using await().
This allows multiple API calls or operations to run concurrently.

scope = CoroutineScope(Dispatchers.I0)

scope.launch {
roomDeferred = async { api.getRoomDetails(
priceDeferred = async { api.getRoomPrice(

room = roomDeferred.await()

price = priceDeferred.await()

println( » price:

28. Yto gaenaet await() ?What does await () do?

await() npuocTaHaBNMBaET KOPYTUHY,

noka async-3agada He 3aBepLunTCH,

a 3aTeM BO3BpaLlaeT e€ pesynbrar

nnu BbiIbpackbIBaET UCKNIOYEHWe, ecnn 3agadva ynana

BaxxHo: noTok npun 3TOM He 6J'IOKI/IpyeTCFI.

await() suspends the coroutine

until the async task completes,

then returns its result

or throws the exception from that task.

Important: the thread is not blocked.
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scope = CoroutineScope(Dispatchers.IO)

scope. launch {

roomDeferred = async { api.getRoomDetails( ) }

room = roomDeferred.await()

println(

29. YT0 OypeT, ecnu 3abbITb Bbi3BaTb await()? What ha

Ecnun 3abbiTb BbI3BaTb await():

° async-KOpyTuMHa BCE paBHO BbINOMIHUTCSA
° HO eé pesynbraTt Byget noTepsiH
° a ownbKa BHYTPM HEE He BCNIbIBET

(ocTaHeTcs BHYTpU Deferred)

To ecTb Nnporpamma «paboTaeT»,
HO Bbl HE Nony4yaeTe AaHHbIE N He y3HaéTe 06 owmnbkax.

ens if you forget to call await()?

If you forget to call await():

° the async coroutine will still run
° but its result will be discarded
° and any exception inside it will not surface

So the program continues running,
but you lose the result and error reporting.
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deferred = scope.async {

apl.getRoomDetails( ).

30. YeM napannenbHOCTb OTNIMYAETCS OT nocsieaoBaTeNlbHOro BbinonHeHua? What is
the differen tween parallel an ntial execution?

MocnenoBaTenibHOE BbINOSTHEHNE —
3alayn BbIMNMOJTHAKTCA MO o4epean:

BTOpaA Ha4YMHaAETCA TOJIbKO MNMOocCrie 3aBepLUeHnA I'IepBOIZ.

I'Iapanneanoe BbIMNOJIHEHNE —

HEeCKOmNbKO 3aJay 3anyckaroTcd O4HOBPEMEHHO
(Hanpumep, Yyepes async)

N BbIMOSMHAKTCHA HE3aBMCUMO, MOKa Bbl XXAETE NX pesyrnbrat 4Yepes await().

O6bI4HO NapannenbHOCTb 3KOHOMUT BpeMS
Npw ceTeBbIX U 1/0 onepaumsx.

Sequential execution means
tasks run one after another —

the next task starts only when the previous one finishes.

Parallel execution means

multiple tasks run at the same time

(e.g., using async)

and you wait for them later using await().

Parallelism usually saves time
for network and 1/O operations.
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scope = CoroutineScope(Dispatchers.IO0)

scope. launch

room = apl.getRoomDetails(

price = api.getRoomPrice(

scope. launch {
roomDeferred = async { api.getRoomDetails( ) }

priceDeferred = async { apl.getRoomPrice( ) }

room = roomDeferred.await()

price = priceDeferred.await()

31. Yem napannenbHOCTb OTAIMYAETCA OT MHOronotovyHoctu? What is the difference
between parallelism and multithreading?

I'IapanneanOCTb B KOPYTUHAX —

9TO KOrfa HECKOSNbKO 3a4a4 J/102UYECKU BbINOMHSTCA OOHOBPEMEHHO,
HO OHWM MOryT paboTaTb Aa)ke BHYTPU OAHOro NOTOKA,

MOTOMY 4YTO KOPYTUHbI MPOCTO NPUOCTaHaBIIMBAKOTCA U BO30OHOBMSAOTCS.

MHOronoTo4YHOCTb —
9TO KOrga peasibHO UCMONb3YTCA pasHble CUCTEMHbIE MOTOKN.

MaBHaga pasHuua:

MapannenbHOCTb = cnocob opraHmn3aumm paboTbl
MHOronoToO4HOCTb = MexaHM3M Ha ypoBHe OC

KopyTuHbl MOryT faBaTb napannenbHOCTb
6e3 4ONONHUTENbHbIX MOTOKOB.
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Parallelism in coroutines means

multiple tasks appear to run at the same time,
even if they share the same thread,

because coroutines suspend and resume.

Multithreading means
multiple OS threads are used in reality.

Key idea:

Parallelism = logical concurrency
Multithreading = physical threads

Coroutines may achieve parallelism
without creating new threads.

scope.launch {

a = async { apl.loadRooms() }
b = async { api.loadGuests() }
a.await()
b.await()

F. Android lifecycle U KOPYTUHBI

32. Yem viewModelScope oTnu4yaerca ot lifecycleScope? What is the difference between

viewModelScope and lifecycleScope?

viewModelScope XNBET BMecTe ¢ ViewModel
N npogorkaet paboTy nNpy NOBOpPOTE 3KpaHa.
KopyTuUHbI OTMEHAITCSA TOSbKO B onCleared().
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lifecycleScope npuBsi3aH K Activity/Fragment
N OTMeHseTcs, Korga Ul yHu4ToXaeTca
(Hanpumep, Npu 3aKpbITUK SKpaHa).

Npoes:
viewModelScope — AN AaHHbIX 1 OU3HEC-TNTOMMKK
lifecycleScope — onga Ul

viewModelScope lives as long as the ViewModel,
so it survives configuration changes.
Coroutines are cancelled only in onCleared().

lifecycleScope is tied to Activity/Fragment lifecycle
and is cancelled when the Ul is destroyed.

Idea:
viewModelScope — data/business logic
lifecycleScope — Ul work

O
() = viewModelScope.launch {

roomsState.value = api.getRooms()

lifecycleScope.launch {

viewModel .roomsState.collect { showRooms(it) }

33. MoyeMy Henb3sA BbLINOMNHATbL AOJrue onepaumn Ha Dispatchers.Main? Why should
long-running operations not run on Dispatchers.Main?
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lifecycleScope.launch(Dispatchers.Main) {
rooms = api.getRooms()

showRooms ( rooms )

lifecycleScope.launch(Dispatchers.Main) {

rooms = withContext(Dispatchers.I0) {
api.getRooms()

}

showRooms ( rooms )

Dispatchers.Main — 370 UI-NOTOK.
Ecnu BbINONHATL Ha HEM gonrue onepaumm (cetb, B[, BbluncneHms) —
OH Briokupyertcs, u:

° nHTepdenc saBncaet

° aHuMaumn octaHaBnNMBaKTCs

° HaXxaTna He obpabaTbiBatoTCA

° cuctema MoxeT rnokasatb ANR (App Not Responding)

[MoaTomy gonrue onepaumm HY>KHO NEPEHOCUTb
B Dispatchers.|O nnu Dispatchers.Default.

Dispatchers.Main is the Ul thread.

If you run long-running work on it (network, DB, CPU tasks),
the Ul freezes, animations stop, user input is blocked,

and the app may get an ANR.

So long-running work should run on
Dispatchers.lO or Dispatchers.Default.
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34. [Nouyemy GlobalScope — nnoxasa naea?Why is GlobalScope a bad idea?

GlobalScope.launch {

apl.syncHotelPrices()

: O {

() = viewModelScope.launch {

api.syncHotelPrices()

GlobalScope XXMBET CTONMbKO Xe, CKOSTbKO BCE NPUNoXeHne
N He nNpuBA3aH K lifecycle.

WN3-3a aToro:

° KOPYTMHbI MOTYT YTEKaTb B NaMsATb

° OHM NpoAomKaT paboTaTb NOCIe 3aKpbITUSA 3KpaHa
° OTMEHa He KOHTponunpyeTca

° OLUMBKM MOTYT KpaLUnTb NPUNOXKEHNE

° CINOXXHO AebaxunTb

ny‘-lUJe MCMNOJ1Ib30BaTb
viewModelScope, lifecycleScope nnu ceon CoroutineScope ¢ Job.

GlobalScope lives for the entire lifetime of the app
and is not lifecycle-aware.
This leads to:
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° memory leaks

° coroutines running after Ul is gone
° no proper cancellation

° app-crashing exceptions

° debugging complexity

Prefer viewModelScope, lifecycleScope,
or a custom scope with a Job.

35. Foe npaBunbHee 3anyckaTtb KOPYTUHbLI — BO ViewModel unu Activity? Where should
you launch coroutines — in a ViewModel or in an Activity?

: O {

roomsState = MutableStateFlow<List<Room>>(emptyList())

() = viewModelScope.launch {

roomsState.value = api.getRooms()

lifecycleScope.launch {
viewModel.roomsState.collect { rooms ->

showRooms (rooms )

OO6bIYHO KOPYTMHbI Ny4Lle 3anyckaTtb Bo ViewModel,
noToMy 4To ViewModel nepexxmBaeT NOBOPOTLI IKpaHa
1 He NpuBsi3aHa XEcCTKo K Ul.

ViewModel — anga
v/ 3arpyskun gaHHbIX
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v/ BbI30BOB API
v pabotbl ¢ B[]
v/ ON3HEeC-NorvKu

Activity / Fragment — ans

v oTtobpaxeHus Ul

¢/ NoANMCOoK Ha StateFlow / LiveData
v peakuun Ha cobbITus

In most cases, coroutines should run in the ViewModel,
because ViewModel survives configuration changes
and is not tightly coupled to UI.

Use ViewModel for:
v data loading

v API calls

v/ DB work

v business logic

Use Activity / Fragment for:
v/ Ul updates

v collecting Flow / LiveData
¢ handling user interactions

36. Koraa HyXHO mMcnonb3oBaTb Dispatchers.Main? When should Dispatchers.Main be
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lifecycleScope.launch(Dispatchers.Main) {

rooms = wlthContext(Dispatchers.1I0) {
api.getRooms()

showRooms (rooms)

Dispatchers.Main ncnonb3yloTt Toraa,
Korga paboTa gormkHa BbINONHATLCA B Ul-NOTOKE:

obHoBneHne nHTepgenca
paboTa c View

cbop Flow gnsa Ul
HaBuraums

rnokas auaroros v T.4.

Honrve onepauunm Ha Main genaTb Henb3sa —
NX HY>XXHO BbIHOCUTL B |0 / Default.

Use Dispatchers.Main when the work must run
on the Ul thread:

updating Ul
interacting with Views

collecting Flow for Ul
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° navigation

° showing dialogs, etc.

Do not run long-running work on Main —
use 10 / Default instead.

BAXXHO A1 MIDDLE (4acTo cnpalluBaloT)

G. Flow — OCHOBBbI

37. UYro Takoe Flow? What is Flow?

(): Flow<List<Room>> = flow {

emit(api.getRooms())

lifecycleScope.launch {

loadRooms().collect { rooms ->

showRooms (rooms)

Flow — 9TO X0nogHbIN aCUHXPOHHbLIW NOTOK AaHHbIX,
KOTOpPbIM HAa4YMHAET CBOK paboTy TONbKO Toraa,
Korga Ha Hero nognucblBatoTcd Yyepes collect().

Flow He XpaHUT AaHHble —
OH NPOCTO BbIMOMHAET NOruKy (Hanpumep, APIl-3anpoc, YteHne n3 bJ)
N nepegaéTt 3Ha4YeHUs NoLNMCHMKY No Mepe roTOBHOCTW.
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Ecnu nognucartbcs HECKOMBbKO pas3 —
NOrnKa BbIMOMHUTCS KaXabIN pa3 3aHOBO.

Flow is a cold asynchronous data stream
that starts its work only when collected using collect().

It does not store data —
instead, it runs some logic (like API calls or DB queries)
and emits values to the collector as they become available.

If collected multiple times,
the work runs again each time.

38. Yem Flow ortnuyaercsa ot suspend-cpyHKUMMN? What is the difference between Flow and a
suspend function?

(): Room {

api.getRoomDetails(

(): Flow<List<Room>> = flow {

emit(api.getRooms())

emit(api.refreshRooms())

suspend-pyHKLMA BO3BPpALLAET OAMH Pe3ynbTaT U 3aBepLUaeTcs.
Flow MOXeT BO3BpallaTb MHOIO 3HAYEHWUA CO BPEMEHEM W OCTAETCA aKTMBHbLIM, MOKa €ro
cobupatot.
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[maBHOe oTnu4ne:
suspend = 0OQuH pe3yneraT
Flow = NOTOK pe3ynsraToB

A suspend function returns a single result and then finishes.
A Flow can emit multiple values over time and stays active while it is collected.

Key difference:
suspend = single result
Flow = stream of results

39. Mr1o menaet onepartop collect? What does the collect operator do?

lifecycleScope.launch {

roomsFlow.collect { rooms ->

showRooms (rooms )

collect nognucsiBaeTca Ha Flow 1 3anycKaeT ero BbiNosIHEHNE.
Moka collect akTUBEH, OH MOMNy4yaeT BCe 3HAa4YeHUs!, KOTopble Flow aMUTUT.
Be3s collect Flow He BbInonHAeTcs BoooOLLe.

collect subscribes to a Flow and starts its execution.
While collect is active, it receives all values emitted by the Flow.
Without collect, a Flow does nothing.
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40. Yem Flow_otnuuyaercsa ot StateFlow? What is the difference between Flow and
StateFlow?

(): Flow<List<Room>> = flow {
emit(api.getRooms())

: O {

_rooms = MutableStateFlow<List<Room>>(emptyList())

rooms = _rooms

() = viewModelScope.launch {

_rooms.value = api.getRooms()

Flow — 9TO XONOAHbIN NOTOK JaHHbIX, KOTOPbIN HE XPaHUT 3HAYEHUS U HAYMHAET paboTy TOSMbKO
npw collect(). Kaxxabl HOBbI COOp MOXET 3aHOBO 3aMyCTUTb FNTOTUKY.

StateFlow — 3TO ropsi4MM NOTOK COCTOSIHWS, KOTOPbIA BCErga XpaHWUT nocnegHee 3HavyeHue u
cpasy oTAaET ero HOBOMY NOAMUCHUKY.

KrniroueBas noes:
Flow — «BbIMOMHUTb U OTOATbH»
StateFlow — «XpaHUTb 1 OOHOBNATL»

Flow is a cold data stream that does not store values and starts only when collected. Each new
collection may re-run the logic.

StateFlow is a hot state holder that keeps the latest value and immediately emits it to new collectors.
Key idea:

Flow = compute & emit
StateFlow = hold & update
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H. Flow B Ul

42. Mr1o Takoe StateFlow? What is StateFlow?

: O {
_state = MutableStateFlow<List<Room>>(emptyList())

state = state

() = viewModelScope.launch {

_state.value = api.getRooms()

StateFlow — 9TO ropsi4Mi MOTOK COCTOSIHUS!, KOTOPLIN BCeraa XpaHuT rnocriegHee 3HadeHue u
HeMearneHHOo OTAAET ero KaXxaoMy HOBOMY MOAMUCYUKY.

OH ucnonb3yeTcs ANs NPeAcTaBneHns TEKYLLIEro COCTOSIHUS (Yalle Bcero Ul-state) n 6e3onacHo
paboTaeT ¢ KopyTUHaMM 1 OTMEHOM.

StateFlow is a hot state holder that always keeps the latest value and immediately emits it to any new
collector.

It is commonly used to represent current state (especially Ul state) and works safely with coroutines
and cancellation.
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43. UYrto Takoe SharedFlow? What is SharedFlow?

= O

_events = MutableSharedrFlow<String>()

events = events

() = viewModelScope.launch {

_events.emit( )

lifecycleScope.launch {
viewModel.events.collect { message ->

showToast(message)

SharedFlow — 3TO ropsiyMrM MOTOK COGLITUIA, MpedHa3Ha4YeHHbI ONs1 PacCbhifikn cobbITuin
HECKONbKUM Nognmcymkam.

OH He XpaHUT cocTosiHMe, a nepeaaéT cobbITUst TeM, KTO NOANNUCAH B MOMEHT aMuTa.

O6bl4HO KMcnonb3yeTcs ANns O4HOPA30BbIX COObITUA: HaBwurauusi, TOCTbl, coobLieHus 06
oLmbKax.

SharedFlow is a hot event stream used to broadcast events to multiple collectors.
It does not represent state and delivers events only to collectors that are active at emission time.
It is commonly used for one-time events like navigation, toasts, or error messages.

44. Yem SharedFlow oTtnunyaercs ot StateFlow? What is the difference between SharedFlow
and StateFlow?
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O

rooms = MutableStateFlow<List<Room>>(emptyList())

O

events = MutableSharedFlow<String>()

StateFlow — 9TO NMOTOK COCTOSIHUS, KOTOPbI BCeraa XpaHuT nocrieaHee 3Ha4yeHne n HemeaneHHo
oTOaéT ero HoBomy noanucumky. OH Mcrnonb3yeTcs Ans NpeacTaBNeHUs TEKYLLEro COCTOSHUS
ul.

SharedFlow — 3TO MOTOK COOGLITWI, KOTOPbLIA MO YMOMYaHUIO HE XPaHUT 3HAYEHUS U NepenaéT
COObITUSI TONbKO aKkTMBHBLIM MoAdnucymnkam. OH Mcronb3yeTcs Ansi 04HOPAa3oBbIX OEWCTBUIA:
HaBuraumsi, TOCTbl, OLUNBKN.

KntoueBas noes:
StateFlow — cocTosiHUe
SharedFlow — cobbITuS

StateFlow is a state holder that always keeps the latest value and immediately emits it to new
collectors. It represents current Ul state.

SharedFlow is an event stream that does not store values by default and delivers events only to active
collectors. It is used for one-time events like navigation or messages.

Key idea:
StateFlow — state
SharedFlow — events

|. KOHKYPEHTHbIN 40CTYN U 6€30MacHOCTb
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47. Kakne npobnembl BO3HUMKAKOT Npu paboTe ¢ shared mutable state? What problems arise
when working with shared mutable state?

availableRooms =

viewModelScope.launch

availableRooms -=

viewModelScope.launch {

availableRooms -=

Shared mutable state — 3TO obLluee M3MEHSEMOE COCTOSIHME, K KOTOPOMY OLHOBPEMEHHO
obpalLLatTCa HECKOMNBbKO KOPYTUH.

OcHoBHble npobnemsbl: race conditions, HEKOHCUCTEHTHbIE OaHHblEe, NOTEPS OOHOBMEHUA U
TPYAHOYnoBMMble Baru, 3aBucsLLME OT NOpsiaKa BbINOSTHEHMS.

Be3s cuHxpoHu3aLumm pesynstat paboThbl NporpamMmmbl CTAaHOBUTCS HenpeackasyembIM.

Shared mutable state means shared mutable data accessed by multiple coroutines at the same time.
The main problems are race conditions, inconsistent data, lost updates, and hard-to-debug timing
issues.

Without proper synchronization, program behavior becomes unpredictable.
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48. Yto Takoe Mutex? What is a Mutex?

mutex = Mutex()

availableRooms =

viewModelScope.launch {

mutex.withLock {

availableRooms

Mutex — 9TO MeXaHU3M CUMHXPOHM3aLMK ANS KOPYTUH, KOTOPbIA rapaHTUPYET, YTO TONbKO OAHa
KOpYTWHa B OOWH MOMEHT BPEMEHM MOXET BbINOMHATL 3aLLMLLEHHbIN Y4aCcTOK Koaa.
OH ucnonbeayetcs ons 6esonacHomn paboTbl € shared mutable state.

Mutex is a coroutine synchronization primitive that ensures only one coroutine at a time can execute a
critical section of code.
It is used to safely protect shared mutable state.

49. Moyemy nmmyTabenbLHOCTbL NpeanoyYTUTenbHee 6noknpoBokK? Why is immutability
preferred over locks?

id: string, isAvailable:

viewModelScope.launch {

room = Room(id = s 1sAvailable =

MmmyTabenbHOCTb NpeanoyTuTesibHee, MOTOMY YTO HEUM3MEHSIEMbIE AaHHbIE HESb3S NOBPeaUTb
NpWY KOHKYPEHTHOM A0CTYyne.

Ecnn ob6bekT Henb3st UBMEHUTb, Er0 MOXXHO 6e30MacHO YnTaTb U3 HECKOSNbKUX KOPYTUH 6e3
Mutex, OrTOKMPOBOK U race conditions.
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Immutability is preferred because immutable data cannot be corrupted by concurrent access.
If an object cannot be modified, it can be safely shared between coroutines without locks or
synchronization.

50. YTo Takoe thread confinement? What is thread confinement?

availableRooms =

viewModelScope.launch(Dispatchers.Main) {

availableRooms -=

30ecCb COCTOSIHME M3MEHSIETCA TOSMbKO Ha Dispatchers.Main, noatomy goctyn 6esonaceH 6e3
Mutex.

Thread confinement — 3TO noaxon, NPU KOTOPOM U3MEHAEMOE COCTOAHME OOCTYMHO TOSbKO U3
OHOro noToka.

Ecnun Bce onepaumn ¢ gaHHLIMWU BbINOSTHAKOTCA HA OOHOM M TOM XK€ MOTOKE, CUHXPOHU3aLNA U
OrTIOKMPOBKUN HE HYXHbI.

Thread confinement is a concurrency approach where mutable state is accessed from a single thread
only.
When all operations happen on the same thread, no locks or synchronization are required.
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J. Cancellation & Timeout

51. Y10 Takoe withTimeout? What is withTimeout?

viewModelScope.launch {
withTimeout( ) {

api.loadRooms()

3aecb kopyTMHa BygeT aBTOMaTUYeckn oTMeHeHa, ecnu loadRooms() BbINOMHAETCS CIULLKOM
[OOMro.

withTimeout — 3TO suspend-YHKLUSA, KOTOpAsa OrpaHUYMBaET BPeMS BbINOSTHEHUSA KOPYTUHBI.
Ecnu kog BHYTpU He ycrneBaeT BbINOMHUTLCA 3a 3afaHHOe BpeMsd, KOpyTUHa OTMEHSeTCs C
ncknoyeHmem TimeoutCancellationException.

withTimeout is a suspend function that limits how long a coroutine is allowed to run.
If the block does not finish in time, the coroutine is cancelled with a TimeoutCancellationException.

52. Yrto Takoe withTimeoutOrNull? What iswithTimeoutOrNull?

viewModelScope.launch {
rooms = withTimeoutOrNull( ) {

ap1i.loadRooms()

(rooms == )

showTimeoutMessage()

34ecb Npy NpeBbILLEHUN BPEMEHW NPUITOXKEHNE HE NafaeT — BMECTO 3TOro npuxoguT null.
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withTimeoutOrNull — 9TO suspend-QQyHKUMS, KOTOpasi orpaHudnBaeT BpPeMs BbIMNOSNIHEHUS
KOPYTUWHbI, HO HE BbiOpacbIBAET UCKOYEHME.
Ecnu Bpema nctekno, oHa Bo3spatiaeT null n KopyTuHa NpoaormKaeTcsa aanbLue.

withTimeoutOrNull is a suspend function that limits coroutine execution time without throwing an
exception.
If the timeout is reached, it returns null and the coroutine continues.

53.  Yro Takoe CancellationException? What is CancellationException?

viewModelScope.launch {

I
L

= repository.loadData()
show( )
(e: CancellationException) {

e

(e: Exception) {

showError()

30ecb OTMeHa — 3TO HopMarnbHOEe NoBeAeHne, a He oLmnbka.

CancellationException — 3TO Cry>eBHbIN CUrHan KOPYTUH, @ He OLLIMBKa NPUNOXEHWS.

OHa o3Ha4vaeT: «amy KOpYmuHy HYXHO KOPPEeKMHO O0CmaHOo8UMb» W BO3HUKAET TOMbKO Mpu
oTMeHe (cancel, lifecycle, ViewModel).

Eé Henb3s rnotatb, Npy nepexeaTte e€ Hy)XHO NpobpacbiBaTh AarnbLue.

CancellationException is a control signal, not an application error.
It means “this coroutine should stop execution” and appears only on cancellation.
It must not be swallowed and should be re-thrown if caught.

54, Kak KOppeKkTHO ocBOOOXAaTb pecypcbl Npu oTmMeHe? How do you release resources
correctly on cancellation?
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viewModelScope.launch {

socket = openSocket()

I

L
api.streamUpdates(socket)

{

wlthContext(NonCancellable) {

socket.close()

YTo 31O O3HavaeT OykBarbHO

“[axe ecnn KOpyTMHA OTMEHeHa —
paspeLun aTomy 610Ky BbINOAHUTLCA A0 KoHUA”

UTo MeHaeTcs

° OTMEHa BPEMEHHO UTHOPMPYETCA

° KOO BHYTPW rapaHTMPOBaHHO BbIMOMHAETCSA

° nocre Bbixoga — OTMEHa CHOBa 4EeNCTBYET

finally:

° rapaHTupyeT BxoA B 6ok

° Y He rapaHTUpyeT, 4TO suspend-Koa BHYTPY BLINOMHUTCS

NonCancellable:

° rapaHTUpyeT BbINOJIHEHNE suspend-koga

<~ VImeHHO NO3TOMY OHU NCMNOJIb3YHOTCA BMECTE

Use try / finally: finally runs on normal completion and on cancellation.
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If cleanup needs suspend calls, wrap them in withContext(NonCancellable) so cancellation
won’t interrupt the cleanup.

55. Y10 BbInonHsietrca B finally BHYTPU KOPYTUHLI? What runs inside finally in a
coroutine?

viewModelScope.launch {

I
L

api.loadRooms()

I
L
withContext(NonCancellable) {

closeConnection()

3peco finally BeinonHuTCcAa B ntobom cnyyae, a NonCancellable N03BoNseT KOPPEKTHO 3aBEPLUNTL
OYUCTKY.

Bnok finally BbINONHAETCA Bcerga — W MNpU YCMELWHOM 3aBepLUeHUUM KOPYTWUHBbI, U Mpu
WUCKIMKOYEHUN, N NP OTMEHE.

OH ncnonbayetcs Ansg ocBoboXaeHUs pecypcoB U cleanup.

BaxxHO: Npy OTMeHe KOpyTUHa YyXe OTMEeHeHa, No3ToMy suspend-Bbl30Bbl B finally 3anpeLyeHbi,
ecnu He ncrionb3oBaTb NonCancellable.

The finally block always runs — on normal completion, on exception, and on cancellation.

It is used for cleanup and resource release.

Important: on cancellation the coroutine is already cancelled, so suspending calls are not allowed in
finally unless wrapped with NonCancellable.

K. Supervisor n oLinGKa-n3onaumns

56. Y10 Takoe SupervisorJob? What is a SupervisorJob?
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scope = CoroutineScope(SupervisorJob() + Dispatchers.IO)

scope.launch {

api.loadRooms()

scope. launch {

api.loadGuests()

3aecb owwmnbka B 04HON KOPYTUHE HE OCTAHOBUT BbINOSIHEHNE APYTron.

SupervisorJob — 3TO cneumanbHbIv Job, NPy KOTOPOM OLINMOKa AOYEPHEN KOPYTUHbI HE OTMEHSAET
poaNTENbCKYIO U apyrne godepHue KopyTuHbI.

OH vcnonbayeTtcd, Korga 3agadv HesaBUCUMMbI OpYr OT Apyra M nNageHue OOHOW He OOMMKHO
nomatb ocTanbHbIe.

SupervisorJob is a special Job where a failure in a child coroutine does not cancel its parent or sibling
coroutines.
It is used when child tasks are independent and one failure should not affect others.

57. YeM supervisorScope_oTnuyaeTcsa OT coroutineScope? What is the difference between
supervisorScope and coroutineScope?

() = supervisorScope {

launch { api.loadRooms() }

launch { api.loadGuests() }

coroutineScope — npu owmnbKe OOQHON JOYEPHEN KOPYTUHbI OTMEHSIIOTCH BCE OCTaslbHblE U cam
scope.

supervisorScope — npu OWMOKE OTMEHSIETCS TOMbKO YynaBlas KOPYTUHA, OCTalibHble
npogomkatot paboTaTb.
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coroutineScope — if one child coroutine fails, all other children and the scope are cancelled.
supervisorScope — if one child fails, only that child is cancelled, others continue running.

58. Kak paboTtaer propagation ncknr4eHun ¢ Supervisor? How does exception propagation
work with Supervisor?

scope = CoroutineScope(SupervisorJob() + Dispatchers.IO)

scope. launch {

error(

scope.launch {

api.loadGuests()

30ecb cKn4veHne He “nogHnmMaeTcs” BBEPX N HE OTMEHAET coceHNE KOPYTUHbI.

C Supervisorlob / supervisorScope wucknoveHns HE pacnpocTpaHsiiotca BBepx UM K
sibling-KOpyTuHamM.

Owmnbka OTMEHSET TOMNBbKO Ty KOPYTUHY, FAe OHa npousoLusna.

Poantenb n apyrmue godepHue KOpyTUHbI NpogormkatT paboTtaTs.

With Supervisorlob / supervisorScope, exceptions do NOT propagate to the parent or sibling
coroutines.

The failure cancels only the coroutine where it occurred.

The parent and other children keep running.

59. Moyemy supervisor noneseH ana Ul-norukn? Why is supervisor useful for Ul logic?

Supervisor noneseH Ans Ul, NOTOMy 4YTO oLIMGKa B ogHou Ul-3afaye He NoMaeT BECb IKPaH.
3arpyska AaHHbIX, aHMMauun, TaiMepbl U coObITUS Ul 4YacTo HeE3aBUCUMbI, U NageHne oaHowm
ornepauumn He A0MKHO OTMEHSITb OCTarbHbIE.
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Supervisor is useful for Ul logic because a failure in one Ul task does not cancel the whole screen.
Ul operations are often independent, and one failure should not stop others.

@ Onda YBEPEHHOIO MIDDLE / SENIOR

L. Advanced Flow

61. Yto Takoe backpressure? What is backpressure?

Backpressure — 3TO CUTyauusi, kKorga NPOM3BOAUTENb AaHHbLIX reHepupyeT 3HavyeHus bbicTpee,
YyeMm noTpebutens ycneBaeT nx obpabaTbiBaThb.
Bes koHTpons backpressure 3TO NPUBOANT K NEPENONHEHNIO NAMATK, Naram Unn NoTepe AaHHbIX.

Backpressure is a situation where the data producer emits values faster than the consumer can process
them.
Without handling backpressure, this can cause memory issues, Ul lag, or dropped data.

62. [Onadero ucnonb3yetcsa onepatop buffer()? What is the buffer () operator used for?

roomsFlow
.buffer()

.collect { rooms ->

renderRooms (rooms)

3necb buffer() no3sonsaeT roomsFlow npogomkarb SMUTUTL AaHHble, Aaxe ecnn renderRooms()
obpabaTbiBaeT nx MeAsIEHHO.

buffer() ncnonb3yetca And ynpasneHus backpressure — OH no3BonsdeT Flow BpeMeHHO
HakannmBaTb aNIeMEHTbI, €Cr1 Npou3BoauTenb paboTtaeT bbiCcTpee, YeM noTpeduTens.
370 nomoraeT nsbexarb BrIOKMPOBOK, NaroB 1 NOTEPU AAHHbIX.
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buffer() is used to handle backpressure by allowing a Flow to temporarily store emitted values when the
producer is faster than the consumer.
It helps prevent blocking, Ul lag, and dropped emissions.

63. UYem conflate() ornuyaercs ot buffer()? What is the difference between conflate() and

buffer()?

roomsFlow
.conflate()

.collect { rooms ->

renderRooms (rooms)

30ecb, ecnv gaHHble obHoBnsTCA YacTo, Ul 6y,1:|,eT nony4yaTtb TOJIbKO MNocriegHee COCTOAHKE,
nponyckasa yctapesLline obHoBnEHNS.

buffer() coxpaHaeT Bce anemMeHTbl BO BpeMeHHOM Bydepe, ecrnn noTpebuTesnb He ycrneBaer.
conflate() oTOpacbIiBaeT NPOMEXYTOYHbIE 3NIEMEHTbl U OCTaBMsSIeT TONbKO MOCAEAHUN, ecnn
noTpeduntenb MeaneHHbIN.

Wcnonb3oBaHue:
° buffer() — korga BaXXHbl BCe 3Ha4YEHUS
° conflate() — Korga BaXkeH TONbKO akTyarnbHbIN pe3ynsrar

buffer() keeps all emitted values in a buffer when the consumer is slow.
conflate() drops intermediate values and keeps only the latest one.

Use cases:
64. buffer() — when every value matters
65. conflate() — when only the latest value matters

66. Yem _collectLatest _oTtnuyaerca oT _ collect? What is the difference between
collectLatest andcollect?
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roomsFlow.collectLatest { rooms ->

renderRooms (rooms )

3pecb npu yacTbix OOHOBNEHMAX Ul He TpaTUT BPEMsi Ha YyCTapeBlIME [aHHble —
obpabaTbiBaeTcs TONbKO akTyarbHOE COCTOSHME.

collect obpabaTtbiBaeT BCe aNEMEHTbI N0 o4epeamn — Kaxablil ANEeMEHT AOMMKEH ObITb MONHOCTLIO
obpaboTtaH, Nnpexae Yem Ha4YHETCA CneayoLnii.

collectLatest oTMeHsieT 06paboTKy NpeablayLLero aneMeHTa, ecrnm NpuxoanT HOBbINA, U HAYMHaEeT
paboTaTb TONbKO C NOCNEAHNM 3HA4YEHMEM.

Wcnonb3oBaHue:
° collect — Korga BaXkHbl BCe 3Ha4YEeHUS
° collectLatest — korga BaXkeH TOSbKO MOCneaHnn pesynsraT

collect processes every emitted value sequentially — each one is fully handled before the next starts.
collectLatest cancels the previous processing when a new value arrives and handles only the latest one.

Use cases:
° collect — when every value matters
° collectLatest — when only the latest value matters

67. Yem oTnuyarotTcsa xonodHble n ropsaume notokn? What is the difference between cold
and hot flows?

roomsFlow = flow {

emit(api.loadRooms())

roomsState = MutableStateFlow(emptylList<Room>())
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Flow — xonogHbIn: 3anyckaetcs npwu collect.
StateFlow / SharedFlow — ropa4me: XX1UByT HE3aBMCUMO OT NOLMUCHNKOB.

XonogHble NOTokn (cold) HaumHatoT paboTy TOMbKO MPWU MOAMUCKE — KaKabl NOAMUCYMK
3arnyckaeT NoToK 3aHOBO W MOyYaeT CBOK NOCeA0BaTENbHOCTb JaHHbIX.

lopsiumne notokm (hot) paboTatoT HE3AaBMCUMO OT MOAMMCYMKOB — AaHHbIE AMUTATCS MOCTOSIHHO,
a nognuCYMKM nomny4vyarT TOMNbKO TO, YTO NPOMUCXOAUT Mocne MOAMNUCKA (Mnu nocnegHee
COCTOSIHWE, ECNU OHO XPaHUTCS).

Cold streams start emitting only when collected — each collector gets its own execution and data
sequence.

Hot streams emit data independently of collectors — collectors receive values from a shared, ongoing
stream.

M. MNMpakTnyeckasa apxutTekTypa

66. Moyemy KOpyTUHbI ny4lue callback-noaxoaa? Why are coroutines better than callbacks?

viewModelScope.launch {

I
L

room = apl.getRoomDetails(

show(room)

(e: Exception) {

showError()

KopyTuHbl MO3BONSAKT NUCaTb ACUMHXPOHHLIN KOO Kak OObl4HbLIM nocnefosaTenbHbld, 6e3
BITOXKEHHbIX KONO3KOB. OTO AAET:

° bonee yntaembin koa (6e3 “callback hell”)

° 0OblYHbIN try/catch Ans owmbok
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° CTPYKTYPUPOBaHHYIO OTMeHY Yepes Job 1 CoroutineScope

° MOHSATHOE yrNpaBneHne XN3HEeHHbIM LKIoM (0cobeHHo B Android)

Coroutines let you write async code in a sequential, readable style, avoiding nested callbacks. They
provide:

° cleaner code (no callback hell)

° normal try/catch error handling

° structured cancellation via Job and CoroutineScope
° lifecycle-friendly async code in Android

67. YeM KOpPYTUHBLI OTNINYALOTCA OT RxJava? How are coroutines different from RxJava?

KopyTuUHbI — 3TO BCTPOEHHbIN B Kotlin Me&xaHM3M acCUHXPOHHOCTW, OPUEHTMPOBAHHLIN Ha
NPOCTON, NocneaoBaTeNbHbIN KoA U structured concurrency.

RxJava — 3TO peakTuBHasi bubnmnoreka, opMeHTUpoBaHHaAsA Ha NOTOKM AAHHbLIX U OnepaTopsbl, C
©onee cnoXxHom Mmoaenbto 1 0oNbLLUMM NOPOroM BXoAa.

KopyTuHbl npolle ans 6onblumMHCcTBa 3agad Android (ceTb, B[, Ul),
RxJava MOLLHEE AN CIOXHbIX PpeaKTUBHbIX CLieHapueB.

Coroutines are a Kotlin language-level async mechanism focused on sequential code and structured
concurrency.

RxJava is a reactive library focused on data streams and operators, with higher complexity and a
steeper learning curve.

Coroutines are simpler for most Android use cases,
RxJava is more powerful for complex reactive pipelines.

68. Korga nyyuwe ucnonb3oBatb Flow, a korga suspend-pyHKUMU? When should you use
Flow vs suspend functions?
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(roomId:

api.getRoomDetails(roomId)

(): Flow<List<Room>> =

roomDao.observeRooms()

Mcnonb3yn suspend-pyHKUWKM, KOrga HYXeH OOMH pesynbrar: “caenartb 3anpoc U MNonyyvuTb
oTBeT”.

Mcnonb3yn Flow, Korga Hy»Hbl MHOIMO 3Ha4eHUn BO BpeMeHu: “Habntogate O6HOBNEHUS/CTPUM
cobbITnin”.

Mpasuno:
suspend = one-shot
Flow = stream / updates

Use suspend functions when you need a single result (“request — response”).
Use Flow when you need multiple values over time (“observe updates / events”).

Rule:
suspend = one-shot
Flow = stream / updates

69. Moyemy structured concurrency npegoTBpawiaeT yTeykn? Why does structured
concurrency prevent leaks?

Structured concurrency NpegoTBpaLlaeT yTeyku, MOTOMY YTO Kaxgasd KopyTMHa MnpuBA3aHa K
cBoeMmy CoroutineScope 1 €ro Xn3HeHHOMY LIMKIy.

Korga scope oTMmeHsieTcs (Activity yHUYTOXEHA, ViewModel o4uLleH), Bce JOYepPHUE KOPYTUHbI
aBTOMaTUYECKN OTMEHSIOTCS, U “BUCALLME” (POHOBbLIE 3a1a4M HE OCTaOTCS.

Structured concurrency prevents leaks because every coroutine is bound to a CoroutineScope and its
lifecycle.

When the scope is cancelled (Activity destroyed, ViewModel cleared), all child coroutines are
automatically cancelled, so no background work keeps running.
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70. Kak TectupoBaTb KOPYTUHLI? How do you test coroutines?

() = runTest {
repo = FakeRoomsRepo()

vin = RoomsViewModel (repo)

vm. load()
advanceUntilIdle()

assertequals(-, vm.state.value.size)

KopyTuHbl TecTupytoT Yepes kotlinx-coroutines-test:

° 3anyckatoT TecCT B runTest

- runTest — 3TO cneumanbHbIn 6r0K, BHYTPU KOTOPOrO:
- Thl MOXELLUb BbI3blBaTb suspend PyHKLMM HANPAMYHO
- CO30aeTCA TECTOBbIN scope A1 KOPYTUH

3a4eM 3TO HY>KHO

° @Test PYHKLUNSA HE MOXET ObITb suspend

° HO BHYTPM runTest Tbl BeA€Lb cebs Kak OyaTo B KOPYTUHE
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° NCNONb3YT TECTOBbIN dispatcher/BUpTYyanbHOE Bpems
YTto Takoe test dispatcher

370 AncneTyep, KOTOPbIN:

) BbINOMNHAET KOPYTUHbI N0 KOHTPONeM TecTa
° paboTaeT BMecTe C TeCToBbIM scheduler
° no3BonseT “nepemarbiBaTth” Bpems

Y10 Takoe BUpTyanbHoe Bpemsi

9710 korga delay(10_000) He »aET 10 cekyHa,
a “cTaBUTCA B oMepenb” 00 TeX nop, Noka Tbl HE CKaXellb TECTY:

° nepemoTaun Bpems

° WK BbINOSHN BCE, YTO OXnaaet
[

©)

KOHTponupyoT delay Yepes advanceTimeBy / advanceUntilldle

advanceTimeBy(ms)

[MepemaTbiBaeT BUpTyaribHOE BpeMs BNepea Ha ykadaHHOE KONUYECTBO MUISIMCEKYHA,
Mpumep: B Koge ecTb delay(1000)

delay(1000) He XXOET peanbHO.

O O O O e
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runTest {

done

launch {
delay(

done =

assertFalse(done)

advanceTimeBy(

assertTrue(done)

O |
° NpoBepsItoT pe3ynbtaTt 6e3 peanbHOro oXxuaaHus 1 6e3 pearnbHbIX NOTOKOB

bes peanbHoOro oxmngaHma

MoTomy yTO:

° BMECTO pearbHoro delay() Tbl ynpaBnsaeLlb BUPTyarnbHbIM BpEMEHEM
{74 TecT BbINONHAETCA 32 MUNNUCEKYHABI

Y He Hapo Thread.sleep()

bes pealribHbIX NOTOKOB

[MoTomy yTo:
° test dispatcher He TpebyeT HacTosiwero Dispatchers.|0/Main
° BCE BbINOSTHAETCS “ynpaBnsemMo” BHYTPU TECTOBOIO OKPY>KEHUS

3OTOo genaet TecT:
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° ObICTPbIM

AETEPMUHNPOBAHHBLIM

CTaOUNbHbIM

Test coroutines with kotlinx-coroutines-test:

° run tests with runTest

° use test dispatchers / virtual time

° control delay via advanceTimeBy / advanceUntilldle
° assert results without real waiting or real threads

@ NPOOBWUHYTbLIUA YPOBEHD (ans rny60koi noAroToBKu)

N. Dispatcher & threading

71.  Kak pa6otaeT Dispatchers.Default? How does Dispatchers.Default work?

viewModelScope.launch(Dispatchers.Default) {

prices = calculateRoomPrices()
withContext(Dispatchers.Main) {

showPrices(prices)

Dispatchers.Default npegHa3HavyeH ana CPU-Harpy>eHHbIX 3aaau.
OH uncnonb3yeT obuwmi nyn noTokoB, OBbIMHO pasMepoM MO YUcny agep npoueccopa, U
pacrnpeaenseT KOpyTUHbI TaK, YTOObl 3dEKTUBHO 3arpyatb CPU 6e3 6roKMpOoBOK.
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TunnyHble 3agaym ansa Dispatchers.Default:

° CNOXHbl€ BbIMUCNEHUS N anrOpUTMBbI
° obpaboTtka bonbLuKnx Konnekum (map/filter/reduce)

° napcuvHr n npeobpasoBaHne gaHHbIX (JSON — mogenu, arperaummn)
° COPTUPOBKM, MOUCK, X3LUMPOBAHNE

° KOoMrpeccusi/aekoMnpeccusi JaHHbIX

° BbIYMCINEHME LEH, CTAaTUCTUKN, PEUTUHIOB

Dispatchers.Default is designed for CPU-intensive work.
It uses a shared thread pool, typically sized to the number of CPU cores, and schedules coroutines to
efficiently utilize the CPU.

Typical use cases for Dispatchers.Default:

° heavy computations and algorithms

° large collection processing (map/filter/reduce)
° data parsing and transformations

° sorting, searching, hashing

° compression/decompression

° price calculations, statistics, scoring

72.  Korga ctout ncnonb3oBaTtb Dispatchers.l0? When should Dispatchers. I0 be used?
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viewModelScope.launch(Dispatchers.I0) {
rooms = api.loadRooms()

withContext(Dispatchers.Main) {

showRooms (rooms )

Dispatchers.|O NnpegHa3HadeH Ans 6nokMpyoLLmMx onepauuii BBo4a-BbiBOAaA.
OH ncnonb3yeT pacLumpsieMbli Ny NoTOKOB, YTOObI Takne onepauumn He Gnokuposanu CPU 1 Ul.

TunnyHble 3agaym ans Dispatchers.10:

° ceTeBble 3anpockl (HTTP, REST, GraphQl)

° paboTta ¢ 6a301 faHHbIX
° YTeHue 1 3anucb hamnnos
° obpalleHuns K ANCKy

° GnokupytoLme SDK n legacy API

® cepmnanm3auund /necepmanmsaum OaHHbIX

Dispatchers.l0 is designed for blocking I/O operations.
It uses a shared, expandable thread pool so blocking work does not freeze CPU or Ul threads.

Typical use cases for Dispatchers.lO:

° network requests (HTTP, REST, GraphQLl)
° database operations

° file read/write

° disk access

° blocking SDKs and legacy APIs

° serialization / deserialization
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73. Y10 menaert Dispatchers.Unconfined? What does Dispatchers.Unconfined do?

viewModelScope.launch(Dispatchers.Unconfined) {
logThread( )
delay(100)

logThread(

Dispatchers.Unconfined 3anyckaeT KOPYTUHY B TEKYLLEM MOTOKE 0 NepBOMN TOYKN MPUOCTAHOBKM.
[Mocne suspend KOpyTUHA BO30OHOBMSIETCA B TOM MOTOKE, KOTOPbIA pelunT suspend-gyHKLNS,
NO3TOMY MOTOK BbIMNOJSIHEHUA HE rapaHTUPOBaH

Vcnonb3syeTcs pefko — B OCHOBHOM AJ151 TECTOB UMW OYeHb CreunduyHbIX CriyyYaes.

Dispatchers.Unconfined starts a coroutine in the current thread until the first suspension point.

After suspension, it resumes on whatever thread the suspending function chooses, so thread
confinement is not guaranteed.

It is rarely used, mostly for tests or very special cases.

74. Koraa HyeH kacTOMHbIW dispatcher? When do you need a custom dispatcher?


https://borisproit.expert/

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

paymentsDispatcher =

Executors.newSingleThreadExecutor() .asCoroutineDispatcher()

O {

paymentsDispatcher.close()

O

viewModelScope.launch(paymentsDispatcher) {

processPayments()

1) YTo genaet Executors.newSingleThreadExecutor()

970 Java ExecutorService, KOTOpPbI/ CO34AET Myn U3 POBHO OAHOrO NOTOKA.

° BHyTpu ecTb ovepenb 3agav
° Bce 3agayn BbINONHAKTCA CTPOro No O4HOW
° B oanH MomeHT BpemeHu paboTaeT TonbKo OAMH Runnable

To ecTb 370 BykBanbHO: “Oo4uH paboynin NOTOK + ovepenb”.

2) Yto penaert .asCoroutineDispatcher()

asCoroutineDispatcher() — aT0 aganTep:
OH NpeBpaLlaeTt Java Executor B CoroutineDispatcher.

To ecTb Tenepb KOPYTUHbI MOTYT CKa3aTb:
“BanycTn Mol kof Yepes 3TOT executor”.

[Mony4yaeTtcsa kKacTOMHbIN dispatcher, KOTOPbIN:
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° OTNpaBndAeT BbINOSIHEHNE KOPYTUH B TOT CaMbI O4WH NOTOK
° rapaHTupyeT NnocrieqoBaTenbHOCTL (N0 o4Yepenm)
° N30MnpYyeT BbINOSIHEHME OT OcTasbHbIX Dispatchers.Default/I0O/Main

3) Yto genaet viewModelScope.launch(singleThreadDispatcher)
viewModelScope.launch(...):

° CO3a€T HOBYIO KOPYTUHY, NpUBA3aHHYIO K ViewModel

° npu onCleared() scope OTMEHUTCHA — KOPYTUHA OTMEHUTCSH

A napameTp singleThreadDispatcher 03Ha4aerT:

BE€Cb KO BHYTPWU KOPYTUHbI 6y,u,eT MCNONMHATLCA HEe Ha Main, M He Ha IO,
a Ha HalemM OgHOM BblAEeNIeHHOM MNOTOKe.

4) Y10 3HauuT “isolated, one thread” Ha npakTuke

PeanbHas cuTyaums, rae a1o HY>KHO

Hanpumep: processPayments():

° yuTaeT/nULET obLmMe CTPYKTYpbl AaHHbIX (KeL, odepenb nnarexen)

° obHoBnsET nokanbHyto b1

° obuaetcsa ¢ SDK onnatbl

) nmeet TpeboBaHue “obpabaTbiBaTh NNaTexm CTPOro nocregoBaresibHO”

Ecnn gBa mecta B NpuroXxeHWM MOryT Bbi3BaTb 006paboTKy nnatexen OQHOBPEMEHHO, Thl
Xo4ellb:

° HUKaKNX TOHOK

° HUKaKUX naparsieribHbIX TpaH38KLI,V|l7I
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° CTPOrum NOpsAoK onepawmmn

OnOuH NoToK + oMepeab 3aaay AaéT 3TO aBTOMATUYECKM.

5) Kak co3gaéTtcs KaCcToMHbIN dispatcher (MexaHuka)

YNpOLLEHHO:

1. newSingleThreadExecutor() co3aaéT ExecutorService:

o nogHMMaeT 1 NOToK (MM NOAHUMET NPU NEPBOK 3aaqe)

o NPUHUMAET 3aJa4un B ovepeab

2, asCoroutineDispatcher() co3gaéT 06bekT Dispatcher, KOTOPbIN:

o NPV KaXXaoMm “rnepeknioyeHnmn koHtekcta” (withContext, launch(dispatcher))
o Knagert continuation (NpogormkeHne KOPYTUHBI) Kak 3agady B executor

MeHHO Tak KOpyTWHbI “BCTpamnBaloTca” B Java executor.

6) BaXkHbIt MOMEHT: 30€eCb €CTb PUCK YTEYKM pecypca

Executor cO34a€T NOTOK, @ MOTOK — 3TO pecypc.
Ecnun ero He 3aKkpbITb, OH MOXET:

° XWUTb gonblue, Yem ViewModel
° aepXxarb NpuroXxeHune/npouecc
° KOMUTb “NLLHKE” NOTOKW, eCNU TaK AenatoT 4YacTo

MpaBunbHOE NPaBKIo:

JTrobon dispatcher, cozaaHHbIN U3 Executor, HYXXHO 3akpbiBaTh (close()),
MHa4ye BO3MOXHa yTeukKa.

7) Kak coenaTb “npaBunbHO” B pearibHOM NpoeKkTe
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BapuaHT A (ny4dwmnn): xpaHuTb dispatcher Kak none u 3akpbiBaTb B onCleared()

Korga peanbHo HyXeH single-thread dispatcher

"4 Xopoime cnyyam:

° obpaboTka nnartexer/3aka3oB CTPOro no odepeau

° 3anucb B dpann/nor ogHMM NOTOKOM

° AocTtyn k Hebe3zonacHoMy SDK, KOTopbIn TpebyeT oauH NOTOK

° cepuanusaums onepaumin ¢ KeLem/XpaHunuiem, ecnm Mutex/actor He UCMOMb3yelLlb

X Mnoxwue cnyyau:

° “npocTo YTObbI OISO HE Ha Main”
° Tshkénble CPU BbluMcreHna (ny4ywe Default)
° MacCOBble CeTeBble 3anpochl (ny4ie 10)

75. UTto Takoe thread-hopping B KOpyTUHax?

viewModelScope.launch {

loadFromNetwork()
withContext(Dispatchers.I0) {

saveToDb()

}
updateui()

Thread-hopping — 9TO Nepekio4YeHne KOPYTUHbI MeXAyY NOTOKaMu BO BPEMS BbINOSHEHUS.
KopyTnHa MOXeT Ha4yaTb paboTy B O4HOM MOTOKE, MPUOCTAaHOBUTLCS, @ 3aTeM BO30OHOBUTLCS B
ApYyroMm — 310 HOpMarsibHO 1 yripasenseTcs dispatcher’amu u suspend-yHKUNAMMN.
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Thread-hopping is when a coroutine switches threads during execution.
A coroutine may start on one thread, suspend, and resume on another, depending on dispatchers and
suspending functions.

0. Nog kanoTtom

76. YTo Takoe Continuation?

(amount: ): string =

suspendCoroutine { cont ->

sdk.pay(amount) { result ->

result
.onsuccess { cont.resume(it) }

.onFailure { cont.resumeWithException(it) }

Continuation — 3TO HWU3KOYPOBHEBLIA MEXaHU3M, C MOMOLLbI KoToporo Kotlin peanuayet
NMPUOCTaHOBKY M BO306GHOBMNEHUE KOpPYTUH. OBbIYHO pa3paboTymnk ¢ HUM He paboTaeT HanpsiMyto.

Continuation — 3TO OOBLEKT, KOTOprVl XpaHUT COCTOAHUNE HpMOCTaHOBﬂeHHOVI KOPYTUHbI U
OonncblBaEeT, KaK NpoaoInKnTb €€ BbINOSTHEHME.

MmeHHO Continuation no3Bonger KOPpYyTUHE OCTaHOBUTbCA Ha suspend-To4YKe W MO3Xe
npoaoJKNTb C TOro XXe MeCTa, Aaxe Ha PpyroM rnoToke.

Mpowe:
Continuation = “3aknagka” B Koge + MHCTPYKLUMA, KaK NPOOOIMKUTL BbINOJTHEHME.

Continuation is a low-level mechanism that enables coroutine suspension and resumption. Developers
usually don’t interact with it directly.

Continuation is an object that stores the state of a suspended coroutine and defines how execution
should resume.

It allows a coroutine to pause at a suspend point and later continue from the same place, possibly on a
different thread.
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Simply:
Continuation = execution state + resume logic.

77. Kak ycTpoeHa peanusaumns KOpyTUH Ha ypoBHe bantkoaa?

Ha JVM KOpyTuMHbI peanuayloTcs TpaHcopMaumen KOMMUNATOPOM: suspend-gOyHKLUUS
npeBpallaeTca B MalUMHY COCTOSHUW (state machine) M nonyyaeTr CKpbITbIM NapameTp
Continuation.

Korga BbINOMHEHWe [OXOAMT [0 TOYKM  suspend, (YHKUMSA BO3BpallaeT Mapkep
COROUTINE_SUSPENDED, MOTOK OCBODOXAaeTCs, a MpOoOOSPKEHME MO3KE MNPOMCXoauT yepes
resumeWith(...).

On the JVM, coroutines are implemented via a compiler transformation: a suspend function becomes a
state machine and gets a hidden Continuation parameter.

At a suspend point it returns COROUTINE_SUSPENDED, releases the thread, and later continues via
resumeWith(...).
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78. Kak coroutine-state MallnMHa XpaHUT COCTOSIHUE?

(

completion: Continuation<String>

: ContinuationImpl(completion) {

label: Int

room: Any?

(cont:
(cont.label) {
>4
cont.label
result = api.getRoom(cont)
(result === COROQUTINE_SUSPENDED) COROUTINE_SUSPENDED

cont.room = result

room cont. room Room

price = pricing.calc(room)

Coroutine state machine XxpaHUT cocTosiHne B 0ObekTe Continuation, KOTOPbIN CO34aET
KOMMOUNSTop.
B aTom 06bekTe coxpaHsaroTcA:


https://borisproit.expert/

CcpblIKa Ha BH/I€0 3TOr0 PYKOBOJCTBA Ha caiiTe: borisproit.expert

° TeKyLMI Lwar BbINonHeHnA (label)
° nokarnbHble NepeMeHHble suspend-yHKLNN
° pesynberat nocregHen suspend-onepayum

370 NO3BOMSIET KOPYTUHE NMPUOCTAHOBUTLCS U NPOAOIKUTD C HY)XXKHOTO MecTa.

The coroutine state machine stores its state inside a Continuation object generated by the compiler.
This object holds:

° the current execution step (label)
° local variables of the suspend function
° the result of the last suspension

This allows the coroutine to pause and later resume from the correct point.

79. Y10 npoucxogut npu suspension?

Mpn suspension KOpPYTMHA BPEMEHHO MpekpallaeT BbINOMIHEHWE, OCBOOOXAAET MOTOK, a eé
TeKyLlee cocTosasHne coxpaHsaeTcs B Continuation.
KopyTuHa He 3aBepLueHa n He OTMEHEHa — OHa XXAET BO30OHOBMNEHMS (resume).

During suspension, a coroutine pauses execution, releases the thread, and saves its current state inside
the Continuation.
The coroutine is not finished or cancelled — it is waiting to be resumed.

80.  Kak KOpyTVHbI NepPEeKYatoT KOHTEKCTbI?
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viewModelScope.launch {
loadFromNetwork()
withContext(Dispatchers.10) {
saveToDb()

}
updateUi()

30ecb KOpyTMHA COXpaHSIET COCTOSIHME, NMPUOCTaHABMMBAETCA M MPOLOIMPKAETCA B HY>KHOM
KOHTEKCcTe 6e3 GroKMPOBKN NOTOKA.

KopyTuHbI nepekntoyatoT KOHTEKCT Yepes Dispatcher, UICNONb3ys suspension U resumption.
Mpn withContext WNM suspend-TOYKE TEKYLUMA KOHTEKCT COXPAHSIETCS, KOPYTMHA
npuocTaHaBNMBaETCs, a 3aTeM BO30GHOBNSETCS B HOBOM KOHTEKCTE (OpYroM NOTOKE Unu nyrne).

Coroutines switch contexts via a Dispatcher using suspension and resumption.
On withContext or a suspend point, the current context is saved, the coroutine suspends, and then
resumes in the new context (different thread or thread pool).

_—-—-—-—-—T DS H FPRTH o
p_AONONHUTENbHbIE BONPOCHI:

Channels & Actors

81. YTt0 Takoe Channel?
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channel = Channel<String>()

viewModelScope.launch {

channel.send(

lifecycleScope.launch {
event = channel.receive()

showToast(event)

OTOT KOA4 nepedaéTt ogHopasoBoe cobbiTwe m3 ViewModel B Ul B cTporom nopsigke 6e3
BGrIOKMPOBOK.

Channel — 3TO NpPUMUTUB KOPYTWUH ANA Nepefadn AaHHbIX MeXAy KopyTuHamMu B CTPOrom
nopsaake rno mogenu producer — consumer.

OH pabotaet 6e3 Mutex n 6e3 shared mutable state, MICNONb3yeTcsa Kak ovepenb 3agad U Kak
anstepHaTmBea callback’am.

Channel — hot-UCTOYHUK: 3HAYEHUSA OTNPAaBNATCA HE3aBMCMMO OT norny4yarens.

Channel is a coroutine primitive for ordered communication between coroutines using the producer —
consumer model.

It works without Mutex or shared mutable state, acts as a task queue, and can replace callbacks.

A Channel is hot: values are sent regardless of receivers.

82. Yem otnnyarotcsa SendChannel n ReceiveChannel?

channel = Channel<String>()

(): SendChannel<String> = channel

(): ReceiveChannel<String> = channel
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OTOT koA pasgensieT AoCTYN: OANH KOMMOHEHT MOXET TONbKO OTNPaBnATb COObITUS, ApYyron —
TONbKO Nnony4aTb.

SendChannel n ReceiveChannel — 3T0 pasgenéHHble nHtepgencel Channel.

SendChannel NO3BONAET TOMbKO OTNPABNATL AAHHbIE,

ReceiveChannel — TOnbKO nony4artb AaHHbIE.

3710 ncnonbayetca ansa 6e3onacHon apxuTEKTypbl, YTOObI 0OAHA YacTb Koga He Morna genartb
NULLIHKE onepauun.

SendChannel and ReceiveChannel are separate interfaces of Channel.
SendChannel allows sending only,

ReceiveChannel allows receiving only.

This improves safety and encapsulation in architecture.

83. YT0 Takoe actor mogenb?
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bookingActor = viewModelScope.actor<BookingMsg> {
bookedRooms =

(msg channel) {
(msg) {

BookingMsg.Book -> bookedRooms++
BookingMsg.GetCount -> msg.reply.complete(bookedRooms)

viewModelScope.launch { bookingActor.send(BookingMsg.Book) }

viewModelScope.launch {
reply = CompletableDeferred<int>()
bookingActor.send(BookingMsg.GetCount(reply))
count = reply.await()

showBookedRooms ( count)

OTOT KkOA4 CO030aéT bookingActor, KOTOPbLIM XpaHWUT bookedRooms TONMbKO BHYTpU cebsa U
obpabatbiBaeT KoMaHabl GpOHMPOBaHMS NO o4Yepeamn, MO3ITOMY COCTOSIHME MeHsIETCsl 6e3onacHo
6e3 GroKNPOBOK.

actor — 3TO MoAenNb KOHKYPEHTHOCTH, A€ COCTOSIHNE NU30NMPOBAHO BHYTPW OOHOW KOPYTUHbI, a
AOCTYN K HEMY MAET TOSbKO Yepes coodLLeHus.

B Kotlin coroutines actor peann3oBaH Kak KOpyTuHa + Channel: OH YMTaeT coobLieHns 13 CBOero
KaHarna cTporo no odepenu, nNo3ToMy MOXHO 6e30MacHO MeHATb cocTosiHue 6e3 Mutex n 6e3
shared mutable state.
actor 6epétcs u3 kotlinx.coroutines n co3gaércsa BHyTpu CoroutineScope Yepea builder actor { ... }.
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An actor is a concurrency model where state is isolated inside a single coroutine and can be accessed
only via messages.

In Kotlin coroutines, an actor is essentially a coroutine + a Channel: it processes messages sequentially,
so you can safely mutate state without locks or shared mutable state.

actor comes from kotlinx.coroutines and is created inside a CoroutineScope using the actor { ... }
builder.

84. Korga actor nydwe Mutex?

I
L
Book : BookingMsg()

( reply: CompletableDeferred<Int>) : BookingMsg()

bookingActor = viewModelScope.actor<BookingMsg> {

bookedRooms =
(msg channel) (msg) {
BookingMsg.Book -> bookedRooms++
BookingMsg.GetCount -> msg.reply.complete(bookedRooms)

OT0T actor 6e30nacHO AEPXKUT CHETUMK BPOHNPOBaHUIN 1 obpabaTbiBaeT BCe KOMaHAbl CTPOro no
oyepeamn, MOSTOMY HUKaKOM Mutex HE HYXXEH.

actor nyywe Mutex, Korga y Tebs eCTb 00LLUMI KYCOK COCTOSIHUS, U K HEMY MAYT YacTble onepawumm
(koMaHabI/VMBEHTBI), U Thl Xo4yelwb obpabaTbiBaTb MX CTPOro MO ovepean Kak vyepes ovepedb
coobueHun. Toraa cOCTOSIHME XUBET B OAHOM MeCTe, HeT shared mutable state M NOYTU HE HY>XEH
PYYHOWN KOHTPOSb BIIOKMPOBOK.

Mutex nydlwle, Korga HY>XHO KpaTKO 3alUTUTb MareHbKUN KPUTUYECKUA YHaCTOK BOKPYr yxXe
CYyLLEeCTBYOLLEN NepeMeHHON, 6e3 NOCTPOEHUs o4epean U MPOTOKOMa COOBLLEHUN.

Korga Bbibupatb actor:

° MHOIO KOHKYPEHTHbIX 3arnpoCoB K OAHOMY COCTOSIHUIO (Hanpumep, GpoHMpoOBaHUS,
©anaHc, HBEeHTapb)

° HY>XEeH CTpOrum nopsaok onepavmm (FIFO)
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° Xo4eTcs “KoMaHgHy” mogenb: send/obpabotaTb/0TBETUTL

) HY>KHa M30MALMSA NTOMMKU U COCTOSIHUS (OAMH Briagenel, COCTOSIHUS)

Use an actor over a Mutex when you have shared state with many concurrent operations and you want
sequential, ordered processing via a message queue. The state lives in one place, no shared mutable
state, minimal locking complexity.

Use a Mutex when you just need to protect a small critical section around an existing variable without
introducing message protocols.

Choose actor when:

many concurrent operations hit the same state (bookings, balance, inventory)

strict ordering matters (FIFO)

command/event style processing fits (send — handle — reply)

you want single-owner state isolation

86. YTo Takoe hot flow?
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state = MutableStateFlow(?)

viewModelScope.launch {
state.value =

state.value

lifecycleScope.launch {

state.collect { value ->»

show(value)

OTOT koA nokasbiBaeT hot flow: 3HAYEHUS SIMUTATCA HE3ABUCMMO OT MOAMNUCKK, a KOnNnekTop
nony4yaet akTyalibHble 0OHOBNEHNA COCTOAHUS.

Hot flow — 9TO NOTOK AaHHbIX, KOTOprl‘/‘I SMUTUT 3HaAYEHNA HE3ABNCMMO OT NOAMNCHUKOB.

OH XuBET cam no Ce6e, XpPaHUT WUNn paccblylaeT AaHHble BCEM KOJIJ1IEKTOpaM, a HOBbIE
noanmMcHMK nosyvaroTt TeKyLLI,I/Ie/I'IOCJ'Ieﬂ,yPOLIJ,I/Ie 3Ha4yeHn4d, a He 3arnycKakoT NOTOK 3aHOBO.
Mpumepsl: StateFlow, SharedFlow.

A hot flow emits values independently of collectors.

It exists on its own, shares emissions among collectors, and new collectors receive current/ongoing
values rather than starting a new execution.

Examples: StateFlow, SharedFlow.

87. YTto genatb npu MegneHHoM collector?
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roomsFlow
.conflate()

.collectLatest { rooms ->

renderRooms ( rooms)

ATOT KopA 3awmLlaeT oT MeasieHHoro collector:

conflate() BblIOpacbiBaeT NPOMEXYTOYHblE OOHOBNEHUs, a collectlatest() oTMeEHsIeT cTapyto
OTPUCOBKY M BCeraa rnokasbiBaeT caMoe akTyarbHoe.

Ecnn collector obpabaTtbiBaeT AaHHbIE MeAIEHHO, BO3HMKAET backpressure: SMUTTEP NPOM3BOAMUT
ObICcTpee, YeMm NoTpebuTens ycneBaeT. PelleHuns 3aBUCAT OT 3agadu:

buffer() — gatb 3anac 6ydepa, 4Tobbl HE TOPMO3UTL producer

conflate() — nponyckaTb NPOMEXYTOYHbIE 3HAYEHWs], OCTABNSSA TONbKO NocreaHee

collectLatest() — oTMeHATb 06pabOTKy NpeablayLwero 3Ha4yeHns n obpabaTbiBaTb TONLKO camoe
cBexee

sample() / debounce() — ymeHbLIaTbL YacToTy cOObITMI (Hanpumep, Ul)

flowOn(...) / withContext(...) — nepeHecTun Txeényto 06paboTKy ¢ Main Ha ¢POH

SharedFlow/Channel — HacTpouTb Oydep (extraBufferCapacity) U cTpaterMio nepenosiHeHus
(BufferOverflow)
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onTUMM3npoBaTb 06paboTKy BHYTpM collect (He genatb TshkEényto paboTy Ha Main)

A slow collector causes backpressure: producer emits faster than consumer can process. Common fixes:

buffer() — add buffering so producer isn’t blocked

conflate() — drop intermediate values, keep only the latest
collectLatest() — cancel previous work, process only newest
sample() / debounce() — reduce emission rate (often for Ul)
flowOn(...) / withContext(...) — move heavy work off Main
configure SharedFlow/Channel buffering and overflow strategy

optimize the work inside collect

88. Kak Flow Begét cebst npu oTMeHe?

Flow pearvpyeTt Ha OTMEHY aBTOMaTUYECKN.

Korga kopyTtuHa-collector oTmeHsieTcs (lifecycle, ViewModel, job.cancel), cbop Flow HemeaneHHo
npekpaLlaeTcs, upstream TOXXe OTMEHSAETCH, peCypCbl 0CBOOOXAAtOTCS.

Hukaknx [ONONHUTENBbHbLIX AENCTBUMA OObIMHO HE HY)XHO — OTMEeHa KoornepaTtuBHas U
Oe3onacHas.

Flow is cancellation-aware by default.

When the collecting coroutine is cancelled (lifecycle, ViewModel, job.cancel), collection stops
immediately, upstream is cancelled as well, and resources are released.

In most cases, no extra handling is required.
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89. Kak Flow cBsi3aH c structured concurrency?

viewModelScope.launch {

roomsFlow.collect { rooms ->

_state.value = rooms

OTOT KOA NoKa3bIBaET, 4To cbop Flow npmBa3aH k viewModelScope: koraa ViewModel ouniiaeTcs,
cbop aBTOMaATUYECKM OTMEHSAETCS N HUKAKNUX (OOHOBBIX 3a4a4 He OCTaéTcs.

Flow MOMHOCTLIO NOAYMHSAETCA structured concurrency.

OH Bcergpa cobupaetca BHyTpu CoroutineScope, Hacrnegyetr ero Job u aBTOMaTUYECKU
OTMEHSETCHA BMECTe C poguTenem.
OTO rapaHTuUpyeT, 4To COOp AaHHbIX HE MEPEXMBET XKUIHEHHbIN LMK 3KpaHa unm ViewModel n
He NpuBEeaET K yTeyKkaMm.

Flow fully follows structured concurrency.

It is always collected inside a CoroutineScope, inherits its Job, and is automatically cancelled with its
parent.

This ensures that flow collection never outlives its scope and prevents leaks.

91. YTo Takoe Selector API?
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bookingChannel = Channel<String>()

cancelChannel = Channel<Unit>()

viewModelScope.launch {
select<unit> {
bookingChannel .onReceive { booking ->
handleBooking(booking)

}

cancelChannel .onReceive {

handleCancel()

Q70T KOA XKAET cpasy ABa cobbiTus (GPOHMPOBaHME UMM OTMEHY) U BbINONHSET 06paboTKy Toro,
KOTOpOE MPULLISIO NEPBbLIM.

Selector APl — 3TO MeXaHW3M KOPYTWH, KOTOpPbIA MO3BOMSET OXuaaTb Cpasy HECKONbKO
suspend-coObITUI 1 pearnpoBaTb Ha TO, KOTOPOE MPOM3OLLINIO NEPBLIM.

OH ncnonb3yeTcs, Koraa HYy>XHO BblbpaTb Mexay HECKONbKMMU UCTOYHMKaMK: Channel, Deferred,
Job n T.4., 6€3 GrioknpoBok 1 6e3 polling.

Selector APl is a coroutine mechanism that lets you wait for multiple suspendable events and react to
the one that happens first.

It is used to choose between multiple sources like Channel, Deferred, or Job without blocking or
polling.
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92.  Kak CoroutineContext XpaHUT 3r1EMEHTbI?

context =
Job() +
Dispatchers.I0 +

CoroutineName(

println(context|[Job])

println(context|[CoroutineName])

OTOT KOA4 nokasblBaeT, YTo CoroutineContext XPaHUT 3NneMeHTbl MO KIK4y Tuna 1 no3BonAeT
aocTtaBaTb 060N 3N1IEMEHT HE3aBUCUMO, KaK 13 crnoBsaps.

CoroutineContext — 3TO HaboOp 3NEMEHTOB, XPaAHALIMACA KaK accouuaTuBHasi CTPYKTypa
(map-nogobHas), rae Kaxabln TN SfeMeHTa YHUKarneH.

AnemeHTbl (Job, Dispatcher, Name 1 T.4.) 06begMHAOTCS Yepes onepaTop +.

Ecnn no6aBnTb arneMeHT C TEM Xe KM4YoM, CTapbii BygeT 3aMeHEH.

CoroutineContext is a set of elements stored in a map-like structure, where each element type is
unique.

Elements (Job, Dispatcher, Name, etc.) are combined using the + operator.

If a new element with the same key is added, it replaces the old one.

93. YTo Takoe ThreadLocal + coroutines?

requestId = ThreadLocal<String>()

viewModelScope.launch(
Dispatchers.I0 + requestId.asContextElement(

)

log(requestId.zet())



https://borisproit.expert/

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

OTOT KoA NoKasbIBa€eT, YTO 3Ha4yeHne ThreadLocal COXpaHSIETCS U KOPPEKTHO NepenaéTca BHYTpU
KOPYTUHBI, AaXe ecriv OHa Nepekrito4aeTca Mexay notokamu.

ThreadLocal — 9TO XpaHunuwie [JaHHbIX, MNPUBA3aHHOE K TMOTOKY, a KOPYTWUHbI MOryT
nepeknyaTbCa Mexay noTokamu, nodToMy O6blYHbIM Threadlocal He paboTaeT KOPPEKTHO C
KOpYyTUHaMW.

Ons 3TOro B KOpyTMHax  MCnonb3yeTtcs crneunarnbHas NHTerpauus —
ThreadLocal.asContextElement(), KOTOpaa coxpaHAeT 1 BOCCTaHaBfMBaeT 3HadYeHune Threadlocal
npu NepekntovYeHnn KOHTeKCTa.

ThreadLocal stores data per thread, but coroutines can hop between threads, so plain ThreadLocal does
not work correctly with coroutines.

Kotlin provides ThreadLocal.asContextElement() to propagate and restore Threadlocal values across
coroutine suspensions and context switches.

94. Kak ynpaBnaTtb coroutine-debugging?

scope = CoroutineScope(

Dispatchers.I0 + CoroutineName(

scope. launch {
delay( )

scope = CoroutineScope(

Dispatchers.I0 + CoroutineName(

scope. launch {
delay( )
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OTOT ko4 OAéT KOpYTMHE MMS U MpU BKIHOYEHHOM debug-pexxMme MO3BONSIET BUOETb €€ B
Aebarrepe v norax ¢ NOHATHbIM KOHTEKCTOM.

Coroutine debugging N03BONAET BUAETb KOPYTUHBI, UX UMEHA, CTaTyCbl U CTEK BbI30BOB.
YnpaBngaetca 4epes3 JVM-donar, CoroutineName, M debug-uHTerpaumio IDE. OTO nomoraet
NnoHMMaTb, rae KoOpyTUHa 3anyLleHa, no4eMy OHa 3aBucna unu bbina oTMeHeHa.

Coroutine debugging lets you inspect coroutines, their names, states, and stack traces.
It is controlled via JVM flags, CoroutineName, and IDE debug support, helping diagnose hangs,
cancellations, and execution flow.

95. Kak ycTpoeH EventLoop B KOpyTHMHaXx?

runBlocking {
launch {
println(
delay(
println(

println(

EventLoop B KOpPYTMHaxX — 3TO MEXaHW3M, KOTOPbIN MUCMOMHAET KOPYTUHbI Ha OOHOM MOTOKE,
CTaBfA UX 3aJa4u B odepeab U BbINOMHAA Mo ovepean.

OH HyxeH ans Hebnokupytowlero BbINOMHeHUs, obpaboTku delay, yield, withContext, n ans
paboTbl Dispatchers.Unconfined 1 runBlocking.

The coroutine EventLoop is a mechanism that runs coroutines on a single thread using a task queue.
It enables non-blocking execution, handles delay, vyield, withContext, and is used by
Dispatchers.Unconfined and runBlocking.
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96. Kak KopyTuHbI B3aMO4eNCTBYIOT C JNI?

KopyTuHbI HE MMEIOT NPSIMOro B3anMogemncTaus ¢ JNI.
[ns INI KopyTUHa — 3TO 0BbIYHbIN KO, BbINOMHAIOLWMNIACA B OObIMHOM MOTOKE.

BaxxHO NOMHMTL: JNI-BbI30BbI  OroKMpyloLME, MO3TOMY WX HEenNb3s  BbINOMHATL Ha
Dispatchers.Main — TonbKo Ha Dispatchers.|O nnu kactoMHOM dispatcher’e.

Coroutines have no special integration with JNI.

From JNI’s perspective, a coroutine is just regular code running on a thread.

JNI calls are blocking, so they must run on Dispatchers.IO or a custom dispatcher, never on
Dispatchers.Main.

97.  Kak kopyTuHbl BegyT cebs npu ANR?

KopyTuHbl camn no cebe He cnacatoT ot ANR. ANR npoucxoauT, korga Main thread cnvwkom
AONro 3aHAT (06bIYHO ~5 CekyHA) U He obpabaTbiBaeT COObITUS.

Ecnu kopyTuHa BbInonNHSET gonryto/6nokmpytoLlyto paboTy Ha Dispatchers.Main (Mnu Thbl Bbi3Ban
GnokunpyoLnin Kog BHYTpU UI-KOPYTKHbI), Tbl NONy4Yunwlb ANR Tak e, Kak 6e3 KOPyTUH.

OTMeHa KOpyTUHbI TOXe He “BblnevnT” ANR, ecnmn Main yxxe 3abnoknpoBaH.

Coroutines do not prevent ANR by themselves. ANR happens when the Main thread is blocked too long
(typically ~5s) and can’t process events.

If a coroutine runs long or blocking work on Dispatchers.Main (or calls blocking code from a Ul
coroutine), you can still get ANR.

Cancelling a coroutine won’t fix ANR if the Main thread is already blocked.

98.  Kak npoekTupoBaTb KOPYTUMH-apPXUTEKTYPY B OONbLUMX NPOEKTax?
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r

L
Main: CoroutineDispatcher
I0: CoroutineDispatcher

Default: CoroutineDispatcher

(
api: RoomApi,
db: RoomDao,
dispatchers: AppDispatchers

(): List<Room> = withContext(dispatchers.I0) {

rooms = api.getRooms()
db. saveRooms (rooms)

rooms

(

repo: RoomRepository

} : ViewModel() {

() = viewModelScope.launch {
rooms = repo.loadRooms()

render(rooms)

OTOT Kof nokasbiBaeT 6a30oByl0 apxuTekTypy: Ul 3anyckaeT KopyTuHy B viewModelScope,
penosutopun genaet 1/0O 4Yepes withContext(I0), a dispatcher’bl NnpuxogaTt vyepes DI — yaobHo
TecTMpoBaTb KU MacwTabmpoBaTb.

OcHoBa apxuTekTypbl: structured concurrency + SBHble scope’bl + DI Ans dispatcher’oB + eQUHbIN
noaxop K owmbkam 1 oTMeHe.

[NpakTnyeckn aTo 3HaAYNT:

° Ul 3anyckaeT KopyTUHbI ToNbKo Ans Ul-3agad (viewModelScope/lifecycleScope)

° BusHec-noruka n 1/0 — B suspend/Flow B peno3nTopusix/to3kencax
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° dispatcher’bl 1 scope’bl HE XapAKoaAaTcs, a BHeagpstoTcs (Dl)

° OoTMeHa u owWwunbKM npeackasyembl: Supervisorlob Tam, rge Hy>XHO “He BanuTb BCE”, U
0ObIYHbIN Job TaMm, rge Hy>XHO “BCE UK HUYEero”

The foundation is structured concurrency + explicit scopes + DI for dispatchers + consistent
cancellation/error strategy.

In practice:

° Ul launches coroutines only for Ul concerns (viewModelScope/lifecycleScope)

° business/I/O work lives in suspend/Flow in repositories/use-cases

° dispatchers/scopes are injected, not hardcoded

° cancellation & errors are predictable: SupervisorJob where isolation is needed, Job where

all-or-nothing is required

99. Kakue anti-patterns ecTb npu paboTe ¢ KopyTUHaAMMn?
Cawmble YacTble anti-patterns B 60MbLUMX NpOEKTax:

° 3anyck “BeyHbIX” KOpyTMH 6e3 Bnagenbua Xu3HeHHoro uukrna (GlobalScope,
CoroutineScope() 6e3 cancel)

° BrokupytoLme BbI30BbI B Dispatchers.Main (ceTb/JNI/B/Thread.sleep)

“npornaTbiBaHne” CancellationException

° async 6e3 await 1 launch Tam, rge HyXeH pesynbsTaT (NyTakT CEMaHTUKY)

° co3agaHune HoBbIX CoroutineScope B KagoM Kracce 6e3 ctpaTternm oTMeHbI

° withContext(I0)  BHyTpM  ViewModel noBcogy BMECTO  HOpMasibHOro  Cros
penosntopusi/o3kenca

° shared mutable state 6€3 3aLNTbI (TOHKN)

° Tshkénas pabota BHyTpM collect Ha Main, OTCyTCTBME backpressure-onepatopos
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“try/catch Ha BCE” BMECTO MOHATHOW cTpaTernm owmboK (M HEBEPHOE OXWAaHue, YTO

handler cnacét Bcé)

Common coroutine anti-patterns:

unstructured “forever” coroutines (GlobalScope, unmanaged CoroutineScope() without cancel)
blocking work on Dispatchers.Main (network/JNI/DB/Thread.sleep)

swallowing CancellationException

async without await, and using launch when a result is needed

creating scopes everywhere with no cancellation strategy

scattering withContext(l10) in Ul instead of proper repository/use-case layering

unsafe shared mutable state (race conditions)

heavy work in collect on Main, missing backpressure operators

catching everything blindly instead of a consistent error strategy
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