Cy4acHi TEXHOJIOTII MOOIJIBHOTO
[IporpaMmyBaHHA

ApxitekTypa Jetpack Compose 3aCTOCYHKY

Cnaugu no aekuiu (3 3MiCTOBUU MOJY/Ib)



ApxiTeKTypa nporpamMmu

» ApXiTeKTypa nporpamm nepegbayae po3noain o6os'A3KiB
MiXK YacTMHamu nporpamun. lobpe npoaymaHa apxiTekTypa
nporpamu gonomara€e macwtabysaTtm nporpamy, Ta
PO3LWKNPIOBATU 1T A0AATKOBUMU GYHKLIAMMK. APXITEKTYPA
TaKOX MOXXe CNPOCTUTU CRIBNPAaLLO B KOMAHA.

» ApXiTEKTypa nporpamu peaniayerbca po3noainom pyHKLIN
nporpamu, peanizoBaHMX NPOrpamHMMmM YaCTUHAMMU, 33
PISBHUMMU WAPaMU, AKI YAaCTO BUAINAIOTb AK OKPEeMIi NaKeTH.



ApxiTeKTypa nIporpamMmu - mapu

PekomeHpoBaHa apxiTeKTypa nporpamum nepenbayae
LIOHAaUMEHLLIE ABa Wapw:

» LWap iHTepdeircy KopuctyBaua (Ul Layer): wap, akni
BifoOpaXKa€ AaHi Nporpamu Ha eKpaHi, asie € He3asIeXHUM Bia
AaHuX.

» LWap aaHux (Data Layer): wap, Ak 36epirag, oTpUMye Ta HajaE
AOCTYN A0 AaHUX NPOrpamm.

» TaKOX MOXXHa 40AaTU LLLe OAUH PiBEHb, AKMN HA3UBAETbLCA
wapom gomeHy (Domain Layer), wob cnpocTuUTK Ta NOBTOPHO
BUKOPUCTOBYBATMU B3aEMO/IIO MiXK PiBHAMM iHTepdency
KOpUCTyBa4a Ta AaHUX.

CTpinKu BM3HAYaloTb
3a/1EXKHOCTI MiXK
Knacamu. Hanpuknag,
Domain Layer (optional) PIBEHb AOMERY
3a/1eXXUTb Bif, KNacis
PiBHA AaHUX.

Data Layer



ApxitekTypa nporpamu - Ul Layer
LLlap iHTepdency KopuctyBada CKIaAAETbCA 3 TAKUX KOMMNOHEHTIB:

» EnemeHTHn intepdency kopucrtysaua (Ul Elements):
KOMMOHEHTMU, AKi BigobparKatoTb AaHi HAa eKpaHi (CTBOPIOOTLCA 33
ponomoroto Jetpack Compose).

» BnacHuku craHiB (State Holders): komnoHeHTH, aki 36epiratoTb
NaHi, HAJATb IX iHTepdency KopuctyBada 1a 06pobaat0Tb NOTIKY
iHTepdency Kopucrtysaua (Ul logic).

MNpuknagn Ul-noriku:
* OTPUMaAHHA TEKCTY, AKUN NOBUHEH

Ul elements 3'ABMTUCA Ha eKpaHi, 3
v BUKOPMCTaHHAM PALKOBUX PECYPCIB,
State holders * BMBEAEHHA NoBigOM/IEHD 33

| nonomoroto Toast/Snackbar,
* HaBirauia 40 HOBOro eKpaHy nicna

Domain Layer (optional) KNiIKY Ha KHOMU
° TOLLO.

Data Layer



ApxiTeKTypa nporpamu - Data Layer

» LLlap AaHKUX MiCTUTD AQHi Nnporpamu (appllcatlon data) Ta 6i3Hec-
noriky (Buisiness Ioglc) AKi BU3HAYalOTb, AK AaHi MatloTb
CTBOPHOBATUCA, 3MIHIOBATMUCA, 36ep|raTmc;'-| Ta BUAANATUCA.
(paKTMUHO Ue peani3auia BUMOT A0 NpOrpamm).

» LWap AaHuxX cknagaeTbea 3 peno3uTtopiis (Repositories), KoxkeH 3
AKUX MOXKe MiCTUTU Big HyNs Ao baraTbox axKepen aaHux (Data
Source). HeobxigHo cTBOPOBATU PENO3UTOPIT A1A KOXKHOIO TUNY
NaHUX, AKi 06pobnaTbca nporpamoto.

Mpuknaan 6isHec-noriku:
Ul Layer * NoAaHHA/penaryBaHHA/BUAaNEHHA
MUTAHHA TecTy A0 6aHKY NUTaHb,
* NigpaxyHOK NpaBWIbHUX Bianosigeu
3 PO3PaXyHKOM 3arasibHOI OLIHKK 33
TecT,

Data Layer * Toulo.

Domain Layer (optional)




Apxitektypa MVVM

» MVVM - Model View ViewModel - apxitTekKTypHui wabnoH

View
Composables

1) observe Ul state

2) send user input emit updates

ViewModel

LiveData / Flow

1) observe model

2) update model emit updates

Binobparkae eKpaH Ha OCHOBI
AaHux Big ViewModel

Otpumye aaHi Big Model i
NnepeTBOPIOE IX 40 BUMNALY, 3PYHHOrO
ONA BUKOPUCTaHHA Y View,
nepeXXmBaEe 3MiHM KOHPirypau,ii,

MQ€E CMPOLLEHUN KUTTEBUN LUK/
(amB. HacT. chana)

He pernameHTyeTbCA NAaTEPHOM.
YacTo - peno3unTopin 3 AaHMMMU



KutTteBuM nuka aktTuBHocTi Ta ViewModel

Activity created +— ViewModel created

Activity rotated

ViewModel destroyed




ViewModel

» 3a3Buyan KoxkHa YiewModel acouitoeTbca 3 oa4HUM eKpaHOM

ViewModel 1 ViewModel 2 ViewModel 3




Add dependency
androidx.lifecycle.lifecycle-viewmodel-compose

Android - MainScreen kt @& Questionkt [Z LogLifecyclekt (& MainActivity.kt &7 build.gradle.kts (:app) (T) libs.versions.toml =~ v
- [ app [libraries] 10 ~ ~
> [ manifests ! androidx-core-ktx = { group = "androidx.core", name = "core-ktx", version.ref = "coreKtx" }

y E]ua.edu.znu.é« androidx-lifecycle-runtime-ktx = { group = "androidx.lifecycle"”, name = "lifecycle-runtime-ktx", version. ref
- &7 Gradle Scripts androidx-vi = { group = “androidx.compose.ui®, name = "ui® } o ) ' i

&7 build.gradlekts (F androidx-ui-graphics = { group = "androidx.compose.ui”, name = "ui-graphics” }

&2 build.gradle kts (A androidx-ui-tooling = { group = “androidx.compose.ui", name = "ui-tooling" }

= proguard-rules.pr androidx-ui-tooling-preview = { group = "androidx.compose.ui", name = "ui-tooling-preview" }

@ gradle.properties androidx-vi-test-manifest = { group = "androidx.compose.ui", name = "ui-test-manifest" }

1S gradle-wrapper.pi androidx-ui-test-junité = { group = "androidx.compose.ui", name = "ui-test-junit4" }

() libs.versions.tom! androidx-material3d = { group = "androidx.compose.material3", name = "material3" }

@Wg Iandroidx-lifecycle-viewmodel-compose = { group = "androidx.lifecycle", name = "1ifecycle-viewmodel-compose']

&3 settings.gradle kt: - version.ref = "lifecycleRuntimeKtx" }

[flugins]
Android ~ +, & C X — MainScreen.kt (@ Question.kt [€ LogLifecyclekt (@ MainActivity kt &2 build.gradle.kts (:app) *

=
v [Dapp You can use the Project Structure dialog to view and edit your project configuration Open (Ctrl+Alt+Shift+!
> [ manifests .

I~

dependencies {
~ [Jkotlin+java

> [2J ua.edu.znu.geoquizcomposes

45 implementation(libs.androidx.core.ktx)
> B3 ua.edu.znu.geoquizcompose 46 implementation(libs.androidx.lifecycle.runtime.ktx)
> [ ua.edu.znuigeoquizcomposet 47 implementation(libs.androidx.activity.compose)
> Bres 48 implementation(platform( dependencyProvider = 1ibs.androidx.compose.bom))
G2 res (generated) 49 implementation(libs.androidx.ui)
v &2 Gradle Scripts 50 implementation(libs.androidx.ui.graphics)
&2 build.gradle kts (Project: GeoQui 51 implementation(libs.androidx.ui.tooling.preview)
'5_3 build.gradiekts (Module =pp) 52 implementation(libs.androidx.material3)
i proguard-rules?.pr? EC T L 53 I Eimplementution(libs.androidx.lifecycle.viewmodel.composeﬂ




MainViewModel

package ua.edu.znu.geoquizcomposeedu.viewmodel
import ...

private const val TAG = "MainViewModel" ycnagKkosye androidx.lifecycle.ViewModel

class MainViewModel : ViewModel() { 3MiHIOBaHMM cTaH Ansa oHoBneHHA y ViewModel

private val _mainScreenState = MutableStateFlow(MainScreenState())

val mainScreenState . StateFlow<MainScreenState> = _mainScreenState.asStateFlow()
private val questionBank = listOf( ... ) He3MiHIOBaHMM CTaH, Wo HagaeTbca Composable
var currentindex = _mainScreenState.value.currentindex

fun getCurrentQuestionld() =
questionBank[ _mainScreenState.value.currentindex].textResld

fun getQuestionldBylndex(index: Int {
return guestionBank[index].textResld

MpaLtoe HEKOPEKTHO, OCKINIbKM CTaH
, / . ViewModel e He OHOBAIOETBLCA, KON Y
HeobxiaHo nepeaasaTi NOTOYHUA IHAGKC  Composable BigbyBaeTbcA pekomMno3nLis
3 Composable, ockinbku Tam BiH (ue BiAOYBa€ETHCA BHACAIAOK aCUHXPOHHOT
oHosuecA, ay ViewModel - Hi npupoamn oHosneHHA ctaHy y Compose.

Lle wabnoH iHKancynauii: EaMHe axKepeno A0CTOBIPHOI
iHbopmalLii, 3anobirae 30BHIWHIM MyTaLiam, 6e3neyHiwmnii
OZJHOCTOPOHHIN MOTIK AaHUX.



MainViewModel

fun onAnswerButtonClick(isTrue: Boolean): Int {
val currentQuestion = questionBank[currentindex]
val messageld = if (isTrue == currentQuestion.answer) {
R.string.correct_toast
} else {
R.string.incorrect _toast

}

return messageld
}

fun onNextQuestionButtonClick() { o CTBOPEHHA HOBOrO CTaHy
_mainScreenState.value = _mainScreenState.value.copy(
currentindex = (currentindex + 1) % questionBank.size

) OHOB/IEHHA NOKaNbHOI 3MIHHOI
currentindex = _mainScreenState.value.currentindex

Log.d(TAG, "MainViewModel.onNextQuestionButtonClick currentindex: Scurrentindex")

} [Mpauto€e NpaBUAbHO, OCKINbKU Le YncTa GYHKLA,
fun isLastQuestion(): Boolean { AKa 3aB»au Bifobpa*kae NOTOYHMI CTaH.
return currentindex == questionBank.size - 1

1



MainScreen

package ua.edu.znu.geoquizcomposeedu.ui.screens

import ... BupaneHi aHoTauia @Parcelize Ta ycnaakysaHHs Big Parcelable,
OCKi/IbKM Tenep cTaH CTBOPOETbCA Ta 36epiraetbeca y ViewModel

data class MainScreenState(

val currentindex: Int=0 CrBoptoe abo BMKOpUCTOBYE
) icHytouy ViewModel 3
obnacTo BUAMMOCTI -
Activity, LLO BUKAUKAE LIO
Composable (abo

@Composable
fun MainScreen(

innerPadding: PaddingValues, NaBackStackEntry npw
) { / BMKOPMCTaHHI Jetpack
val mainViewModel: MainViewModel = viewModel() Navigation)

val mainScreenState by mainViewModel.mainScreenState.collectAsStateWithLifecycle()

val context = LocalContext.current /

36upace 3HauyeHHA 3 Flow Ta KoHBepTYyE iX Y
Compose State. Lle BUKOHYETbCA Ha eTani
YKUTTEBOIO LMKNY aKTUBHOCTI, LLLO 3aMyCKae
Composable, mixk onStart() Ta onStop().



MainScreen

Column( [Mpauto€E HEKOPEKTHO, OCKIIbKK CTaH
modifier = Modifier ViewModel we He oHOBAOETLCA, KOAU Y
: . Composable BigbyBaeTbca pekomnosnuis
fillMaxSize() ] : b
' o , (ue BiabyBa€eTbCA BHACNI AOK aCUHXPOHHOI
.padding(innerPadding), npmpoan oHosneHHA ctaHy y Compose.
verticalArrangement = Arrangement.Center,

horizontalAlignment = Alignment.CenterHorizontally
) {

Text(
// text = stringResource(id = mainViewModel.getCurrentQuestionld()),

text = stringResource(id =
mainViewModel.getQuestionldBylndex(mainScreenState.currentindex)),
textAlign = TextAlign.Center,
modifier = Modifier
.padding(innerPadding)
.padding(16.dp)

HeobxigHo nepenaBat NOTOYHUM iHAEKC
3 Composable, ockinbku TyT BiH OHOBMBCS,
a y ViewModel - Hi



MainScreen

Row(
modifier = Modifier.size(height = 90.dp, width = 200.dp),
horizontalArrangement = Arrangement.SpaceEvenly,
verticalAlignment = Alignment.CenterVertically

) {
Button(
onClick = {
val messageld = mainViewModel.onAnswerButtonClick(true)
Toast.makeText(context, messageld, Toast.LENGTH_SHORT).show()
}
) {
Text(stringResource(id = R.string.true_button))
}
Spacer(modifier = Modifier.width(16.dp))
Button(
onClick = {
val messageld = mainViewModel.onAnswerButtonClick(false)
Toast.makeText(context, messageld, Toast.LENGTH_SHORT).show() B {

Text(stringResource(id = R.string.false button))

| SR



MainScreen

Spacer(modifier = Modifier.width(16.dp))
Button(onClick = {
mainViewModel.onNextQuestionButtonClick()

DA
Text(stringResource(id = R.string.next_button))
}
Box(
modifier = Modifier.height(100.dp)
) {

if (mainViewModel.isLastQuestion()) {
logCompositionLifecycle("LastQuestionText")
Text(
text = "This is the last question”

@Preview(showBackground = true)
@Composable
fun MainScreenPreview() {
val innerPadding = PaddingValues(16.dp)
MainScreen(innerPadding)

}



MainActivity
package ua.edu.znu.geoquizcomposeedu
import ...

class MainActivity : ComponentActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedlnstanceState)
enableEdgeToEdge()
setContent {
GeoQuizComposeEduTheme {
Scaffold(modifier = Modifier.fillMaxSize()) { innerPadding ->
MainScreen(
innerPadding = innerPadding



O6pobKa cTaHy 3 OHOCIPSAMOBAaHHUM IIOTOKOM
nanux - MainViewModel & MainScreen

MAINVIEWMODEL
OnAnswerButtonClick
mainScreenState 1 OnNextQuesimnButtunCllck
o D getQuestionldByIndex
iIsLastQuestion

[MAINSCREEN

KaH6eppa - ue ctonunua Asctpanii




ViewModel & State Hoisting

MigHAatTa ctany (State Hoisting) — Le nepemiweHHA cTaHy
Composable komnoHeHTa Ul go oro Bukankato4voi ctopoHu. Le
pobutb Composable komnoHeHT Ul "6e3 crany" (stateless).

Composable komnoHeHT Ul oTpumye cTaH AK napameTtp Ta Hagae
noAii (Hanpuknaa, yepes nAambaa-PYHKLiT) A1A CBOro
BUK/IMKAOYOro ob'ekta A5 06pobKm 3miH CTaHy.

ViewModel gie Ak BracHUK cTaHy, Hagato4uun CTaH iHTepdency
KOMMOHOBaHUM 06'eKTam Ta 06pobaAtoumM Noriky Ta noa,i,
noB'A3aHi 3 iHTepdencom KopmcTysaya.

BMKNAMKaO4YO0 CTOPOHOIO MOXe ByTU, HanpuKaad, akTUBHICTb, Y
AKiN ctBoproeTbea 06'ekT ViewModel ta otpumyetbea 3 ViewModel

CTaH Ana nepepadi noro Ak napametpy Composable KOMNOHeEHTY
UlI.

Composable komnoHeHT Ul "6e3 ctaHy" nerwe tectyetbea Ta
JIErLe NOBTOPHO BMKOPUCTOBYETLCA Y PiISHMX KOHTEKCTAX.



ViewModel & State Hoisting - MainScreen

» MainViewModel 3annwmnaca 6e3 smiH.

» 3 MainScreen Composable BuaganeHunm ctaH - stateless Composable.
package ua.edu.znu.geoquizcomposeedu.ui.screens

import ...

data class MainScreenState(
val currentindex: Int=0

Tenep cTaH NPUIMMAETbCA AK NapameTp,
@Composable o byae nepefaBaTUCA BUKIMKAIOUOIO
fun MainScreen( CTOPOHOIO

mainScreenState: MainScreenState, -
getQuestionText: @Composable (Int) -> String, Callback dyHKLji, 6yayT 3aaaHi
onAnswerButtonClick: (Boolean) -> Int, " BUK/IMKAIOUYOK0 CTOPOHOIO
onNextQuestionButtonClick: () -> Unit,
innerPadding: PaddingValues,

) {

val context = LocalContext.current




ViewModel & State Hoisting - MainScreen

Column(
modifier = Modifier
fillMaxSize()

.padding(innerPadding),
verticalArrangement = Arrangement.Center,
horizontalAlignment = Alignment.CenterHorizontally

)1 OTPUMaHHSA TEKCTY NUTAHHA 33 iIHAEKCOM
Text( 3i cTaHy Yepes callback-¢pyHKuito
text = getQuestionText(mainScreenState.currentindex),

textAlign = TextAlign.Center,
modifier = Modifier
.padding(innerPadding)
.padding(16.dp)
)
Row(
modifier = Modifier.size(height = 90.dp, width = 200.dp),
horizontalArrangement = Arrangement.SpaceEvenly,
verticalAlignment = Alignment.CenterVertically

) {...



- ViewModel & State Hoisting - MainScreen

Button( OTpMMaHHA igeHTUdikaTopa BianoBiAi

onClick = { / yepes callback-pyHKuito

val messageld = onAnswerButtonClick(true)
Toast.makeText(context, messagetd, Toast.LENGTH SHORT).show()

}
) { Text(stringResource(id = R.string.true_button)) }

Spacer(modifier = Modifier.widtM16.dp))
Button(
onClick = {
val messageld = onAnswerButtonClick(false)
Toast.makeText(context, messageld, Toast.LENGTH _SHORT).show()
}) {Text(stringResource(id = R.string.false_button)) }

}
Spacer(modifier = Modifier.width(16.dp))

Button(onClick = {
onNextQuestionButtonCIic1(()/
DA

Text(stringResource(id = R.string.next_button))

}

Buknuk callback-pyHkuii



ViewModel & State Hoisting - MainActivity

package ua.edu.znu.geoquizcomposeedu —
import BUTMKAKOYA CTOPOHA

class MainActivity : ComponentActivity() {

override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)

enableEdgeToEdge() CTBOPEHHA CTaHy, Wo 36epiraetbca y
setContent { ViewModel Ta nignucka Ha NOro 3miHu

GeoQuizComposeEduTheme {
Scaffold(modifier = Modifier.fillMaxSize()) { innerPadding ->
val mainViewModel: MainViewModel = viewModel()
val mainScreenState by
mainViewModel.mainScreenState.collectAsStateWithLifecycle()
MainScreen( _
mainScreenState = mainScreenState,
getQuestionText = { index -> nepegaya CTaHy

stringResource(mainViewModel.getQuestionBylndex(index)) | | BU3Ha4YeHb
— callback-dpyHKuin

no Composable

}

onAnswerButtonClick = {isTrue ->
mainViewModel.onAnswerButtonClick(isTrue)

| -




V1eWModel & State Hoisting - MainActivity

nepegaya
onNextQuestionButtonClick = { BUSHaYE€HAL
mainViewModel.onNextQuestionButtonClick() callback-dyHKuii
} no Composable

innerPadding = innerPadding



ViewModel & State Hoisting

MainActivity

- BUKAuKae Ul-komnoHeHT

(crBoproe ViewModel, otpumye cTaH i
NiANUCYETLCA HA MOro 3MiHU, BUSHAUaAE
callback-¢yHkKuii)

callbacks NiAHATTA CTaHy
DyHKL,I

3MIHU MainScreen
CTaHy

BUKOPUCTOBYHOTb
- stateless Composable Ul komnoHeHT [AVIRITRVISW VRt

(npuitmae ctaH, Ak napamertp, oronowye FLEEINNIZNachN
napameTtpu — callback-$pyHkuiii)

MainViewModel

(micTtutb cTaH Ul komnoHeHTa, pyHKUIi, Wo
3MIHIOIOTb CTaH Ta iHWIi PyHKUii norikn Ul)



Jonanua Data Layer

» PekomeHA0BaHa apxiTeKTypa piBHA AaHUX Yy A04aTKY Jetpack
Compose, 3rigHo 3 odiuinHnmm pekomeHgauiamm Android,
30cepeaeHa HaBKO1I0 Peno3unTopiiB Ta AXepen AaHUX.

Ul Layer

Domain Layer (optional)

Data Layer




Jonanua Data Layer

» Peno3untopii - BUCTYNaTb EAUHUM AXKepeoM AOCTOBIPHOI
IHPpOpMaLil ANAa NEBHUX TMNIB AaHMX. BOHW HaaatoTb AaHi PiBHIO
iHTepdency KopucTtysaya (Ta 4O04ATKOBOMY PiBHIO ZOMEHY), A TAKOXK
abcTparytoTb 6a308i axxepena aaHux. Knacu peno3nTopito CTBOPHOOTb
ANA KOXHOro okpemoro tmny gaHmx. Hanpuknag, UserRepository,
ProductRepository, OrderRepository. Penosutopii mictatb 6isHec-
NIOTiKY, NOB'AA3aHY 3 OTPUMAHHAM Ta MAHINYAOBaHHAM AaHUMM.
PeKomeHAOyeTbCA OpraHi3oByBaTH PENO3UTOPIN AK iHTepdenc 3
abCTpaKTHMMM MeToZaMM Ta MOro peanisadiito.

» [Kepena gaHuxX - 0b6pobnsatoTb cneyndiky 36epiraHHA Ta OTPUMAHHS
AaHUX 3 PI3HUX AXKepen, HanpPUuKaaa, NokanbHol b/l, pe3ynbraTis
3anuTiB Ao APl Towo. Peno3nTtopin morxke BukopmuctosyBat ogHe abo
KinbKa AgxXepen aaHux. NoBMHHA ICHYBATU MOXJ/IUBICTb 3MIHU
axkepena aaHux 6e3 3miH y peno3unTopii.



Jonauna Data Layer

Android - + | & X i —

Ul Layer

v [ app

> [ manifests . .
| Domain Layer (optional)
v [Dkotlin+java

v [¢) ua.edu.znu.geoquizcomposeedu

*
v [o]) data

(z Question e
@ Repositories
(@ QuestionDataSourc

(@ QuestionRepository

T,
@ QuestionRepositorylmpl.kt

ﬁ

Data Layer

v [Dui
> [J components Penosutopin peanisoBaHnm Ak iHTepdpenc
> (BB screens 3 abCTPaKTHMMM MeToA4aMM Ta Knac-
eanisauia
>[5 theme P 4
> [ util

v [2] viewmodel
(@ MainViewModel .kt
(@ MainActivity



JloganHsa Data Layer - pepakTopuHr data-kiaacy

package ua.edu.znu.geoquizcomposeedu.data

import java.util.UUID
[Jonannn ineHTndikaTop 3
data class Question| YHIKa/IbHMM BUNAZLKOBUM
et , 3HaYeHHAM, KU O03BONSE
val id: String = UUID.randomUUID().toString(), LIYKAT1 KOHKPETHUI eK3eMnIAp

val questionText: String, MPW MOro OHOBAEHHI.

val answer: Boolean \
) |laeHTMdiKaTop pPAAKOBOro pecypcy

3aMiHEHMI Ha PAOOK ANA MOXK/INBOCTI
AOAAHHA HOBUX Ta pedaryBaHHA CTapux
NUTaHb



JlonanHsa Data Layer - DataSource

package ua.edu.znu.geoquizcomposeedu.data

. . /p,o,u,aHHﬂ HOBMX Ta peaaryBaHHAI BUAANEHHSA
private val questions = mutableListOf{ CTapWX NUTaHb

Question(questionText="KaHbeppa - ue cronnua Asctpanii’, answer = true),

Question(questionText="Tuxnin okeaH binbLININ, aHi}K ATIAHTUYHUIM OKeaH", answer =
true),

Question(questionText="CyeubKnin KaHan noegHye YepBoHe mope Ta IHAINCbKNI OKeaH",
answer = false),

Question(questionText="BuTik piuku Hin 3Haxoautbca B ErunTi", answer = false),

Question(questionText="Ama30HKa € HanAOBLIOI pi4Kkoto y AmMepuui", answer = true),

Question(questionText="03epo ballKkan € HaUCTapilWLMM Ta HAUTAMOLWMM NPICHOBOAHUM
o3epom", answer = true),

) / GYHKLiA OTPUMaHHA AaHMX

fun getQuestions(): List<Question> = questions
QuestionDataSource - nocTa4anbHUK NOYATKOBOrO CMUCKY NUTaHb. YCe KepyBaHHA CTAaHOM
Ta OHOB/IeHHA 3HaxoaATbcA B QuestionRepository, wo 3abesnevye eauHe gxepeno
moctosipHoi iHpopmalii (a single source of truth) ana intepdelicy kKopucrysaua.



JlonanHsa Data Layer - inTepdenc Repository

package ua.edu.znu.geoquizcomposeedu.data

interface QuestionRepository {
fun getQuestionBylndex(index: Int): Question

fun getQuestionBankSize(): Int
}

DYHKLU,T, WO BUKOPUCTOBYBATUMYTbCA
iHTepdencom KopuctyBayda
(eksemnnapamu ViewModel)



JlonanHda Data Layer - peastizaniga
Repositorylmpl
package ua.edu.znu.geoquizcomposeedu.data

import ...

class QuestionRepositorylmpl (val questionDataSource:
QuestionDataSource):QuestionRepository {

private fun getQuestions(): List<Question> {
return questionDataSource.ge j

} MpuBaTHa PpyHKLiA AnA
override fun getQuestionBylndex(index: Int): Question { SMEHLLEHHA ROAY Y HLINX
: dYHKUiAX

return getQuestions
}

override fun getQuestionBanksSi

= getQuestions().size

PYHKLUIT, L0 BUKOPUCTOBYBATUMYTbCA
iHTepdencom KopumcTyBayda
(eksemnnapamm ViewModel)



JlonanHsa Data Layer - MainViewModel
refactoring

package ua.edu.znu.geoquizcomposeedu.viewmodel  PenosuTopiit nepenaerbca Ak

import ... napameTp, AK TN 3a3HA4Ya€ETbCA
_ o iHTepdenc
private const val TAG = "MainViewModel"

class MainViewModel(val questionRepository: QuestionRepository) : ViewModel() {
private val _mainScreenState = MutableStateFlow(MainScreenState())
val mainScreenState: StateFlow<MainScreenState> = mainScreenState.asStateFlow()

// private val questionBank = listOf( —
// Question(textResld = R.string.question_australia, answer = true),

// Question(textResld = R.string.question_oceans, answer = true),

// Question(textResld = R.string.question_mideast, answer = false),

// Question(textResld = R.string.question_africa, answer = false),

// Question(textResld = R.string.question_americas, answer = true), — BupaneHo
// Question(textResld = R.string.question_asia, answer = true)

/)

// private val questionBank: List<Question>
= questionRepository.getQuestionBank()

—_

var currentindex = _mainScreenState.value.currentindex



JlonanHsa Data Layer - MainViewModel
refactoring

fun getQuestionldBylndex(index: Int): Question {
return questionRepository.getQuestionBylndex(index)

}

fun onAnswerButtonClick(isTrue: Boolean): Int {
val currentQuestion = getQuestionBylndex(currentindex)
val messageld = if (isTrue == currentQuestion.answer) {
R.string.correct toast
} else {
R.string.incorrect _toast

}

return messageld

}

fun onNextQuestionButtonClick() {
_mainScreenState.value = _mainScreenState.value.copy(
currentIndex = (currentindex + 1) % questionRepository.getQuestionBankSize()

)

currentindex = _mainScreenState.value.currentindex
Log.d(TAG, "onNextQuestionButtonClick: Scurrentindex")

;)



Jlonanua Data Layer - MainScreen refactoring
package ua.edu.znu.geoquizcomposeedu.ui.screens

import ... Tenep ctaH 36epiraetbca y ViewModel, a
He B Bundle, Tomy cepianizauia abo
_ napcenisauifa He NOTPIOHi
data class MainScreenState(

val currentindex: Int=0

) Tenep cTaH NPUMMAETLCA AK NapameTp,
@Composable o byae nepenaBaTUCA BUKIMKAOYOKO
fun MainScreen( CTOPOHOLO

mainScreenState: MainScreenState, ]
getQuestionText: @Composable (Int) -> String, Callback byHKuji, 6yayTb 3a8aHi
onAnswerButtonClick: (Boolean) -> Int, [ BUK/IMKAIOUYOIO CTOPOHOIO
onNextQuestionButtonClick: () -> Unit,
innerPadding: PaddingValues,

) {

val context = LocalContext.current




Jlonanua Data Layer - MainScreen refactoring

Column(
modifier = Modifier
fillMaxSize()

.padding(innerPadding),
verticalArrangement = Arrangement.Center,
horizontalAlignment = Alignment.CenterHorizontally
) { OTpMMaHHA TEKCTY NMUTAHHA 33 IHOAEKCOM
Text( / 3i cTaHy yepes callback-dpyHKuito
text = getQuestionText(mainScreenState.currentindex),
textAlign = TextAlign.Center,
modifier = Modifier
.padding(innerPadding)
.padding(16.dp)
)
Row(
modifier = Modifier.size(height = 90.dp, width = 200.dp),
horizontalArrangement = Arrangement.SpaceEvenly,
verticalAlignment = Alignment.CenterVertically

) {...



.. JopanHga Data Layer - MainScreen refactoring

Button( OTpumaHHsa igeHTndiKaTopa Bignosiai

onClick = { / yepes callback-pyHKuito
val messageld = onAnswerButtonClick(true)

Toast.makeText(
context,
messageld,
Toast.LENGTH SHORT
).show()
}
) { Text(stringResource(id = R.string/.true_button)) }
Spacer(modifier = Modifier.width(16.dp))
Button(
onClick = {
val messageld = onAnswerButtonClick(false)
Toast.makeText(
context,
messageld,
Toast.LENGTH_SHORT
).show()
}) { Text(stringResource(id = R.string.false _button))}




.. JopanHga Data Layer - MainScreen refactoring
Spacer(modifier = Modifier.width(16.dp))
Button(onClick = {

onNextQuestionButtonClick()
DA
Text(stringResource(id = R.string.next_button))
}
}
}

@Preview(showBackground = true)
@Composable
fun MainScreenPreview() {
val previewState = MainScreenState(
currentindex =0,
)
val innerPadding = PaddingValues(16.dp)
MainScreen(
mainScreenState = previewState,
getQuestionText = { index -> "KaHbepa - ctonnua Asctpanii" },
onAnswerButtonClick = {isTrue -> R.string.correct_toast },
onNextQuestionButtonClick = { },
innerPaddine = innerPaddineg !

Buknuk callback-pyHkuii



JlonanHa Data Layer - MainActivity
refactoring \
package ua.edu.znu.geoquizcomposeedu

. BUTMKAKOYA CTOPOHA
import ...
class MainActivity : ComponentActivity() { ®yHKuia viewModel() 3a
override fun onCreate(savedlnstanceState: Bundle?) { 3aMOBHYBaHHAM TPALYOE TIIbKM
Create(savedInstanceState) Ana ViewModels 6es
SUpZ;'OEnd ToEdgel) napameTpiB. Ana ViewModel 3
enableEdgeToEdge
J g CTBOpPEHHA Peno3unTopito napameTpamu
setContent { BUKOPUCTOBYETLCA
GeoQuizComposeEduTheme { ViewModelProvider.Factory
Scaffold(modifier = Modifier.fillNdaxSize()) { innerPadding ->

val questionRepository: QuestionRepository sremember {
QuestionRepositorylmpl(QuestionData

}

val mainViewModel: MainViewModél = viewModel(
factory = object : ViewModelProvider.Factory {
override fun <T : ViewModel> create(modelClass: Class<T>): T {
if (modelClass.isAssignableFrom(MainViewModel::class.java)) {
@Suppress("UNCHECKED_CAST")
return MainViewModel(questionRepository) as T

}

throw lllegalArgumentException("Unknown ViewModel class") } }) ...



JlonanHa Data Layer - MainActivity
refactoring

CTBOPEHHSA CTaHy, Lo 36epiraeTbes y

«— ViewModel Ta nignucka Ha 11oro 3amiHu

val mainScreenState by
mainViewModel.mainScreenState.collectAsStateWithLifecycle()
MainScreen(
mainScreenState = mainScreenState,
getQuestionText = { index ->
mainViewModel.getQuestionBylndex(index).questionText

b nepeaaya CTaHy

onAnswerButtonClick = { isTrue -> i BU3HAYEHb
mainViewModel.onAnswerButtonClick(isTrue) [ callback-dyHKuin

}, no Composable

onNextQuestionButtonClick = {
mainViewModel.onNextQuestionButtonClick()

Y _

innerPadding = innerPadding
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