Cy4acHi TEXHOJIOTII MOOIJIBHOTO
[IporpaMmyBaHHA

36epexkeHHs JaHUX 3aCTOCYHKY 3acobaMu Room API

Cnaugu fo JeKuin



[IporpamHa 6i61ioTeka Room

» bibnioteka Room pai€ AK piBeHb abcTpakuii Hag BOygoBaHOWO
no nnatpopmu Android CYB/[ SQLite, Aknit cnpotuye
KepyBaHHA 6a3amm gaHux y 3actocyHkax Android.

» be3snocepenHe BnkopuctaHHa SQLite 3a gonomoroto SQL-
3aMUTIB MOXKe NPM3BECTU A0 NOTEHLIMHMX MOMUNOK Yacy
BMKOHaHHA, BUKOpUCTaHHA Room nigsuulye 6e3neky Ta
edbeKTUBHICTb 3a paxyHOK nepesipkn SQL-3anuTiB nig yac
Komninau,ii.

» Takox 6ibnioTeKa NPONOHYE 3PYYHi aHOTALl, AKi
MIHIMIi3YIOTb NOBTOPIOBAHUMN Ta CXUAbHUM A0 NOMUNOK
LWabNOHHUM Koga.

» 3a3BUYAN PEKOMEHAYETLCA BUKOPUCTOBYBATU BibnioTeky
Room ana nokanbHoro 36epiraHHA gaHux y SQLite, AKwo
HEeMa€E KOHKPEeTHUX MNPUYNH Il He BUKOPUCTOBYBATMW.



JlonaHHS 3aJIe2KHOCTEeH - room-runtime
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1 A& Add Library Dependency X

(2 Module 'app'

Step 1.
Use the form below to find the library to add. This form uses the repositories specified in the project's build files (Google, Maven Central)

room-runtime Search

Enter a search query or fully-qualified coordinates (e.g. guava* or com.google.*:guava* or com.google.guava:guava:26.0)

Group ID Artifact Name Repository Versions
androidx.room room-runtime Google 2.7.0-alpha02
androidx.room room-runtime-android Google 2.7.0-alpha01
androidx.room room-runtime-iosarmé4 Google 261
androidx.room room-runtime-iossimulatora... Google
androidx.room room-runtime-iosx64 Google AL
androidx.room room-runtime-jvm Google 2.6.0-rcO1

PeKomeHAOYETLCA BCTAaHOB/1HOBATU

Library: androidx.room:room-runtime:2.6.1 . . . .
OCTaHHI CTa6|l'IbHI Bepcu 3a1eXHOCTI

Step 2.
Assign your dependency to a configuration by selecting one of the configurations below.
Open Documentation

implementation v




JlonaHHA 3a7eXHOCTeN - room-compiler

A  Add Library Dependency

(2 Module 'app’
Step 1.

Use the form below to find the library to add. This form uses the repositories specified in the project's build files (Google, Maven Central)

room-compiler Search

Enter a search query or fully-qualified coordinates (e.g. guava* or com.google.*:guava* or com.google.guava:guava: 26.0)

Group ID Artifact Name Repository Versions
androidx.room room-compiler Google 2.7.0-alpha02
androidx.room room-compiler-processing  Google 2.7.0-alpha01
androidx.room room-compiler-processing-... Google 261

2.6.0
2.6.0-rc01

PeKomeHAOY€ETbCA BCTaHOB/KOBATHU

Library: androidx.room:room-compiler:2.6.1 . . . .
OCTaHHi cTabinbHi BEPCII 3a/1EXKHOCTI

Step 2.

Assign your dependency to a configuration by selecting one of the configurations below.
Open Documentation

implementation

There is no annotationProcessor configuration in the list -
- : : oK Cancel
we need replace implementation to annotationProcessor manually - ance




JlogaHH4 3aJIeKHOCTer - room-Kktx

A Add Library Dependency Kotlin Extensions and Coroutines support for Room X |

(3 Module 'app’

Step 1.
Use the form below to find the library to add. This form uses the repositories specified in the project's build files (Google, Maven Central)

room-ktx Search

Enter a search query or fully-qualified coordinates (e.g. guava* or com.google.*:guava* or com.google.guava:guava:26.0)

Group ID Artifact Name Repository Versions
androidx.room room-ktx Google 2.7.0-alpha02

2.7.0-alpha01

261

26.0

2.6.0-rc01

PeKomeHOY€ETbCA BCTAHOBOBATH
OCTaHHi cTabinbHi Bepcii 3aneKHOCTI

Library: androidx.room:room-ktx:2.6.1
Step 2.
Assign your dependency to a configuration by selecting one of the configurations below.
Open Documentation

implementation




Jlonanuda miariny KSP (Kotlin Symbol
Processing)

libs.versions.toml

+ & £ X ¢ — @ libs.versions.toml

v [3app

>
>
>
>
>

[0 manifests

[J kotlin+java
C3java (generated)
[2assets

[Zres

C2res (generated)

v &7 Gradle Scripts

&3 build.gradle.kts (P
&2 build.gradle kts (v
= proguard-rules.pre
{53 gradle.properties |
£33 gradle-wrapper.pr
libs.versions.tom|
£33 local.properties (S

€3 settings.gradle kts 16

room = "2.8.3"

[versions] v
agp = "8.13.0"
kotlin = "2.2.21"

kotlinxSerializationJson = "1.9.0"

NoumnHatoumn 3 Bepcii 2.3.0, sepcito KSP

ksp = "2.3.0" . . )
- MOXHa He CUHXPOHI3yBaTh 3 Bepcieto Kotlin

[libraries]

androidx-core-ktx = { group = "androidx.core", name = "core-Ktx", version.ref = "coreKtx" }

junit = { group = "junit", name = "junit", version.ref = "junit" }

kotlinx-serialization-json = { group = "org.jetbrains.kotlinx", name = "kotlinx-serialization-json", version.
androidx-room-runtime = { group = "androidx.room", name = "room-runtime", version.ref = "room" }
androidx-room-compiler = { group = "androidx.room", name = "room-compiler", version.ref = "room" }
androidx-room-ktx = { group = "androidx.room", name = “"room-kKtx", version.ref = "room" }

[plugins]

android-application = { id = "com.android.application", version.ref = "agp" }

kotlin-android = { id = "org.jethrains.kotlin.android", version.ref = "kotlin" }

kotlin-compose = { id = "org.jetbrains.kotlin.plugin.compose", version.ref = "kotlin" }
kotlin-parcelize = { id = "org.jetbrains.kotlin.plugin.parcelize", version.ref = "kotlin" }
kotlin-serialization = { id = "org.jetbrains.kotlin.plugin.serialization", version.ref = "kotlin" }

ksp = { id = "com.google.devtools.ksp", version.ref = "ksp" }




Jonanuda miariny KSP (Kotlin Symbl

Processing)
build.gradle.kts (project)

Android libs.versions.toml £3 build.gradle.kts (GeoQuizComposeEdu) &2 build.gradle.kts (:app)
v 2 app // Top-level build file where you can add configuration options comr
> [ manifests plugins {
> [Dkotlin+java alias(libs.plugins.android.application) apply false
> [2res alias(libs.plugins.kotlin.android) apply false
C2res (generated) alias(libs.plugins.kotlin.compose) apply false
v &7 Gradle Scripts alias(libs.plugins.kotlin.parcelize) apply false
<2 build.gradle kts (Project: G alias(libs.plugins.kotlin.serialization) apply false
&2 build.gradle.kts (Module :a I - alias(libs.plugins.ksp) apply false
= proguard-rules.pro (ProGu 9 1

build.gradle.kts (module)

Android ~ libs.versions.toml &3 build.gradle.kts (GeoQuizComposeEdu) £2 build.gradle kts (:app)
v [7app plugins {
> [ manifests alias(libs.plugins.android.application)
> [Jkotlin+java alias(libs.plugins.kotlin.android)
> [2res alias(libs.plugins.kotlin.compose)
C2res (generated) alias(libs.plugins.kotlin.parcelize)
v &7 Gradle Scripts alias(libs.plugins.kotlin.serialization)
&2 build.gradle kts (Project: G I alias(libs.plugins.ksp)

&2 build.gradle kts (Module :a b




Jonanuda miariny KSP (Kotlin Symbl

Processing)

Android

v [ app
> [ manifests
> [Dkotlin+java
> [2res
[C2res (generated)
v &7 Gradle Scripts
&2 build.gradle kts (Project: G
&2 build.gradle kts (Module :a

= proguard-rules.pro (ProGu
{33 gradle.properties (Project |
{3 gradle-wrapper.properties
libs.versions.tom! (Version
{33 local.properties (SDK Loca
&2 settings.gradle kts (Project

build.gradle.kts (module)

libs.versions.toml &2 build.gradle.kts (GeoQuizComposeEdu) &2 build.gradle kts (:app)

66

dependencies {
implementation(libs.androidx.l1fecycle.viewmodel.compose)

implementation(libs. faker)

? implementation(libs.coil.kt)
implementation(1libs.androidx.compose.material.icons.extended)
implementation(1libs.androidx.navigation.compose)
implementation(1libs.kotlinx.serialization.json)

implementation(1libs.androidx.room.runtime)
implementation(1libs.androidx.room.ktx)
ksp(libs.androidx.room.compiler)
annotationProcessor(libs.androidx.room.compiler)

testImplementation(libs.junit)

androidTestImplementation(libs.androidx.junit)
androidTestImplementation(libs.androidx.espresso.core)
androidTestImplementation(platform( dependencyProvider = 1ibs.androidx.compose.bom))
androidTestImplementation(libs.androidx.ui.test.junit4)
debugImplementation(libs.androidx.ui.tooling)
debugImplementation(libs.androidx.ui.test.manifest)



OCHOBHI KOMIIOHeHTU Room

» CytHocrti (Entities) - knacu gaHux, WO BiANOBIAAOTH
Tabnanuam B 6a3i AaHUX 3aCTOCYHKY. BUKOpucTOBYIOTHCA ANA
OTPUMAHHSA, OHOBAIEHHSA AaHUX, WO 3b6epiratoTbCca B pAaKax
Tabnunupb, Ta AN CTBOPEHHA | BuganeHHa Hosux pagkis (CRUD
- Create, Read, Update, Delete).

» 06'ektn poctyny ao aaHux (Data Access Objects - DAO) -
iHTepdencu, y AKMx oronoweHi abcTpakTHi metoam ans
OTPUMAHHSA, OHOBJ/IEHHSA, BCTABKM Ta BUAANEHHA AaHUX y basi
AAHUX.,

» Knac Room Database — e abcTpaKTHUM Knac, AKUK
ycnagKoBye 6ibnioTe4HMM Knac RoomDatabase Ta € TOYKOIO
BXO4yY A5 AOCTYNYy A0 AaHUX Y Bawin 6a3i gaHux. Lei knac
Hagae 3actocyHKy ekdemnaapu DAO, nos'A3aHi 3 62300 gaHUX.



OcHOBHI KOMIIOHeHTU Room

Room Database

Get Entities from db
Persist changes

Get DAO back to db

l } get / set field values




BrsHayeHHs KJaciB-cyTHocTed (Entity)

AHoTauia @Entity BMKOPUCTOBYETLCA AN1A NO3HAYEHHA CYTHOCTI
Room. Bnactusictb aHoTauii tableName go3Bonse Bu3Hayatn Ha3By
Tabnnui 6a3n aaHux, Wo byae 36epiratm AaHi eK3eMnasapiB Kaacy-
CYTHOCTI (6e3 ii BUKOopucTaHHA Tabanua byae matn Ha3By - iMm'A Knacy).

AHoTauia @PrimaryKey nosHavae ctosneub 3 4aHUMM aHOTOBAHOIO
noaA AK NepBUHHUIN KNtod Tabauui. Bnactmsictb aHoTaLi
autoGenerate = true KoOH}Irypye aBTOMaTU4YHY reHepaL;ito
YHIKQNIbHUX NePBUHHUX K/IHOYIB 419 KOXKHOro 3anucy.

AHoTauia @Columnlinfo go3BoNA€ BU3HaYaT Ha3BY CTOBMLA
Tabnunui (6e3 ii BUKopucTaHHA Ha3Ba cToBnus byae cnisnaaaTtu 3
Ha3BO NOAA Kacy).

AHoTauia @Entity mae BnactusicTb indicies, AKa 403BONAE BU3HAYATU
iHOEeKCK ana oaHoro abo rpynu noniB Ta 3a3Ha4aTy BUMOTY iX
YHIKQ/NIbHOCTI:
@Entity(indices = [Index(value = ["question"],

unique = true)])



BrsHayeHHs KJaciB-cyTHocTed (Entity)

package ua.edu.znu.geoquizcomposeedu.data

import ...

@Entity(
tableName = "questions",
indices = [Index(value = ["question"], unique = true)]
)
@Serializable
@Parcelize
data class Question(

@PrimaryKey(autoGenerate = tru Now use database Int primary key for
valid: Int=0 / id instead of random string

@Columninfo(name = "question")
val questionText: String,
val answer: Boolean

) : Parcelable
@Serializable and @Parcelize with
Parcelable are use by Navigation for
Question passing



OroJionieHHd DAO

O6’ekT poctyny ao AaHux (Data Access Object - DAO) — iHTepdeic,
O MiCTUTb abCTpaKTHIi meToau aoctyny Ao 6a3u AaHMX 3aCTOCYHKa.
[1ig yac komninAayii Room aBTOMATUYHO reHepye peanisauii
BM3HAYEHUX abDCTPAKTHUX METOLB.

IcHye aBa TMnu metogis DAQO, o BM3HAYatoTb B3aEMOZit0 3 6a30to
OAHUX:

- MeToAM, AKi 403BONAIOTb BCTAB/IATU, OHOB/IIOBATM Ta BUAANATHU
pAaKn y 6asi gaHux 6e3 HanucaHHA byab-akoro SQL-koay;

- meToam, AKki ao3sonAtoTb nnucatn SQL-3annTn ansa B3aemoa,i 3
6a30t0 AaHuUX.

APl Room Hapa€ aHoTauito @Dao ana mapKyBaHHA iHTepdency 3
abCTpaKTHMMM MeTogamm Ta aHoTauii @Insert, @Update, @Delete,

@Query Ta aHoTauito @Upsert, aKka € 06'egHaHHAM @Insert Ta
@Update.

3a3Hauymumo, wo Room nepesipsae SQL-3anutn nig yac komninau,i.



OroJsiomieHHda DAO - aHoTalil

» AHOTauia @Insert mapKye meToau, AKI BCTAaB/IAKOTb CBOI aprymeHTn y
BiANoBiAHY Tabaunuyto 6a3m aaHmnx. KoxkeH aprymeHT meTtoay Mae
byTn abo eK3emnaApom Kaacy CyTHOCTI, abo Konekuieto
eK3eMnAapiB Kaacy CYTHOCTEN AQHUX.

AKLLO MapKoBaHM @Insert metog OTPMMYE OAMH apPryMEHT, BiH
onuioHanbHO MoXe noBepTaTh Long ineHTndikaTop (rowld)
AOAQHOr0 pAaKa. AKLLO apryMmeHT € macuBom abo KONEeKLiE, meTos,
MOKe NoBepTaTn macus abo Konekuito rowld goaaHMx 3anucis.

» AHoOTauia @Update mapKye meToau, AKi OHOBAIOOTb PAAKN Y
Tabnunui 6a3mn gaHux. Ak i metoan @Insert, metoam @Update
NPUNMALOTb AaPryMeHTaMMn eK3eMNAAPU CYTHOCTEMN.

Room BUKOPUCTOBYE NEPBUHHUM KNOY AN1A 3iCTaBNEHHA nepeaaHnx
eK3eMnAApiB CYTHOCTEN i3 paaKamu B 6a3i gaHMX. AKLLO pSAOK 3
NEePBUHHUM KNOYEM, LLLO AOPIBHIOE NEPBUHHOMY KNOYY aprymeHTa
y 6a3i gaHux BiacyTHIN, Room He BHOCUTb 3MiH.

MeTtoa @Update moxe onuioHaAbHO NOBEPTaTH LinoymncenbHe
3HAYEeHHA, WO BKA3YE HA KiNIbKICTb YCNIWHO OHOBJIEHUX PALKIB.



OroJsiomieHHda DAO - aHoTalil

» AHoTauia @Delete mapKye metoam, AKi BUAANAKOTb PAOKMK, WO
BiANOBiAalOTb aprymeHTam metoay, 3 Tabauui 6a3u gaHux. AK i
metoan @Insert, metogn @Delete npnnmaroTb ekzemnnapu
CYTHOCTEN AaHUX AK aprymeHTn. Room BUKOpPUCTOBYE
NEPBUHHUM KNOY ANA 3iCTaBNEHHA eK3eMNAAPIB CYTHOCTEWN i3
pAaKamu B 6a3i AaHUX. AKWO pAAOK 3 TAaKUM CaMUM
NepBMHHUM KNto4Yem BiacyTHiM, Room He BHOCUTbL 3miH. MeToa
@Delete moxe onuioHasIbHO NOBEPTATU LiJIOYUCE/IBHE
3Ha4YeHHA, WO BKA3yE Ha KINbKICTb yCNiLWHO BUAANEHUX PAAKIB.

» AHoTauis @Upsert, Aka € 06'egHaHHAM @Insert Ta @Update

» AHOTaUia @Query Ma€ BNacTMBICTb value, WO NpnUnMmae psaaokK 3
noBinbHUM SQL-3annTom, AKMIM BUKOHYETLCA NPU BUKTUKY
MEeTOAY, WO MapKYETbCA LLIED aHOTALiE. 3a3BMYan LA
aHOTaLIA BUKOPUCTOBYETLCA A/1A YNTAHHA AAHUX Ta ANA
CKN1aAHUX 3anunUTIiB BCTaBKWU, OHOB/IEHHA Ta BMAa/sieHHA. PAOOK 3
SQL-3anmMtom morke maTtn napameTp MeToaa, SKUm
3a3HAYaAETbCA AK :im'A_napameTpa.



OroJomiedda DAO

package ua.edu.znu.geoquizcomposeedu.data
import ...

@Dao
interface QuestionDao {

dyHKuUii insert, update Ta delete

@|nsert(onConflict = OnConflictStrategy.IGNORE) oronowyoTbes suspend, Wwob

suspend fun addQuestion(question: Question)

@Update
suspend fun updateQuestion(questi

@Delete
suspend fun removeQuestion(question: Question)

@Query("SELECT * FROM guestions")
fun getQuestions(): Flow<List<Question>>

@Query("SELECT * FROM questions WHERE id = :index LIMIT 1")
fun getQuestionByIndex(index: Int): Flow<Question>

3abe3neymnTu iXx aCUHXPOHHE
BMKOHAHHA, AOTPUMYOYNCH
HaMKpPALLUX NPAKTUK KOPYTUH.

PyHKUiT getQuestions
Ta getQuestionBylndex
noBepTatoTb Flow,
peanisytoun BbygoBaHy
y Room ¢yHKuUit0
aBTOMATU4YHOrO
CMOBILLEHHA NPO 3MiHU
y 6a3i gaHux.
MopgudikaTop suspend
He NoTpibeH, OCKiNbKK
Flow 3abe3neuye
6e3nepepBHUN NOTIK
AAHUX.



OroJoinedda DAQO

Rest of the application Database

+

Insert, Delete, Update and Query

data from the database.

33 WIAXOM:
app\build\generated\ksp\debug\kolin\naket_3acTtocyHky\data
MOXKHa NOAMBUTUCA KOA, 3reHepoBaHoro Knacy QuestionDao_Impl



BusHauyeHHs Database

» [nAa BU3Ha4YeHHA Knacy 6a3um gaHunx, AKMKU BUKOpUCTOBYE Entity Ta
DAO Room APl Hapae aHoTauito @ Database. HeobxiaHO BU3HaAUYNTH
napameTpu Ui€i aHOoTaLii: entities - micTaTb Knacu Entity, version -
MiCTUTb BepcCito 6a3n aaHMx Ta npanopeub exportSchema, Akni
PeKoMeHAYEeTbCA BCTaHOBAOBATK Y false, w06 He 36epiratn pe3epsHi
Konii icTopii BepCin cXxemMu. 3ayBarkTe, LLopas3y, KoM BU 3MIHIOETE
cxemy Tabauui 6a3m gaHux, Bam noTpibHo 36inblLMTK HOMEpP BepCii.
@Database(entities = [Question::class], version = 1, exportSchema = false )

» Knac 6a3u gaHux po3wmnproe knac RoomDatabase i € abcTpakTHUM.

Room niknyeTbca npo Moro peanisau,ito:
abstract class QuestionDatabase : RoomDatabase()

» AbcTpaKkTHUM meTog questionDao() Hagae goctyn ao Dao,
[03B0OAAOYM onepalLii 3 6a30to0 gaHux yepe3 Hboro (Room reHepye
peani3auito):
abstract fun questionDao(): QuestionDao



BusHauyeHHs Database

package ua.edu.znu.geoquizcomposeedu.data
import ...

@Database(entities = [Question::class], version = 1, exportSchema = false)
abstract class QuestionDatabase : RoomDatabase() {

abstract fun questionDao(): QuestionDao BesneyHuii ana po6oTH 3 NOTOKaMM
companion object { CIHFNETOH, AKMN NOBEPTAE EANHUMN
, eKksemnaap 6asum aaHmnx, nobygoBaHUI
@Volatile Bilder-om.
private var Instance: [ abase? = null
. rapaHTyeE, WO 3MiHHA 3aBXAu
fun getinstance(context: Context): QuestionDatabase PaHTYE, L SABMAN
,. bronired(thi 34YMTYETbCA 3 OCHOBHOI Nam'ATi Ta
return Instance ..sy(;c ronized(this) { 3annCyETbCA B Hei
Room.databaseBuilder(
context,
QuestionDatabase::class.java,
"question_database” 36epirace NOCUIaHHA Ha CTBOPEHM

) eKksemnaap 6asm AaHUX Yy 3MiHHIN
build() / CiHrneToHa.

.also { Instance ='it }
}

bt}



BusHauyeHHs Database

Rest of the application Database

+

Insert, Delete, Update and Query

data from the database.

33 WIAXOM:
app\build\generated\ksp\debug\kolin\naket_3actocyHKy\data mosxHa
noanBUTUCA KOJ, 3reHepoBaHoro Knacy QuestionDatabase Impl



The Room API components interaction

Room Database J

Get Entities from db
Persist changes

back to db
J 1 get / set field values




OroJsioieHHA Repository

» IHTepdenc QuestionRepository 3anmwaerbca mamxke 6e3 3miH. TizibKK
aoaatTbea mogmndikatopum suspend Ansa meToais, WO 3MiHIOKTb 6a3y
AaHux. Lle HeobxigHO ana 3abe3neyeHHA NniaTpmmyBaHUX Room
aCMHXPOHHMX onepauin 3a gonomoroto KopyTtuH Kotlin:

package ua.edu.znu.geoquizcomposeedu.data
import kotlinx.coroutines.flow.StateFlow

interface QuestionRepository {
fun getQuestionBylndex(index: Int): Question
fun getQuestionBankSize(): Int
fun getQuestionListState(): StateFlow<List<Question>>
suspend fun addQuestion(question: Question)
suspend fun updateQuestion(updatedQuestion: Question)
suspend fun removeQuestion(question: Question)



Peanizalisga Repository

» OcHoBHi 3miHM y Knaci QuestionRepositorylmpl nos'a3ani 3
BuaaneHHAm MutableStateFlow, Akun BianoBigas 3a OHOBNEHHA
IHTepdency npu BUKOPUCTAHHA in-memory CNMUCKY NUTaHb. Tenep
Room yepe3s nogaii Flow iHbopmye npo 3miHn y 6a3i aaHmX.

» MepeTBopeHHS 3 NOTOKY Flow<List<Question>> Room A0 NOTOKyY
cTaHy StateFlow<List<Question>>, W0 BUKOPUCTOBYETLCA Y
ViewModel BUKOHYeTbCA DYHKLEO:

public fun <T> Flow<T>.stateln(
scope: CoroutineScope,
started: SharingStarted,
initialValue: T

): StateFlow<T>



Peanizalisga Repository
package ua.edu.znu.geoquizcomposeedu.data

import ...

class QuestionRepositorylmpl private constructor(private val questionDataSource:
QuestionDao) : QuestionRepository {

companion object { be3neyHnn ansa poboTn 3 NOTOKaMM
@Volatile CiHINeTOH, AKMN NOBEPTAE EANHNN

private var instance: QuestionRepositorylmpl? = null  EX3EMNNAD PENOSUTOPIO.

private val applicationScope = CoroutineScope(Dispatchers.lO + SupervisorJob())

fun getinstance(question : QuestionDao): QuestionRepositorylmpl {

return instance ?: synchronizé is) {

instance ?: QuestionRepositoryl guestionDao).also { INSTANCE =it }
Eksemnnap CoroutineScope 3

) bl 061acTiO BUAMMOCTI 3aCTOCYHKY,
override fun getQuestionBylndex(index: Int): Question { wo nepegaerbca 40 GYHKLLI
val list = getQuestionListState().value stateln. Po3TallyBaHHA y CIHTNIETOHI
if (list.isEmpty()) { 3abe3neyye akTUBHICTb KONeKLiji

: Flow Ha npoTAs3i }XUTTEBOrO LMKAY
return Question(-1, 3aCTOCYHKY.

"YoaHoro nutaHHA He Byno cTBopeHo", true)

}

return getQuestionlListState().value[index] }...



.. Peanizania Repository

override fun getQuestionBankSize() = getQuestionListState().value.size

private val questionsStateFlow: StateFlow<List<Question>> =
questionDataSource.getQuestions()
stateln(
scope = application y
started = SharingStarted.Eagerly,
initialValue = emptyList()
)

override fun getQuestionListState(): StateFlow<List<Question>> {
return questionsStateFlow

}

override suspend fun addQuestion(question: Question) {
questionDataSource.addQuestion(question)

}

override suspend fun updateQuestion(updatedQuestion: Question) {
questionDataSource.updateQuestion(updatedQuestion)

}

override suspend fun-removeQuestion(question: Question) {
questionDataSource.removeQuestion(question) }}

PyHKuUina stateln nepeTtBoptoe Room Flow
Ha StateFlow, AKMI MmicTUTb OCTaHHIN
CMNCOK NUTaHb | BUKOpUcToByeTbCA Ul.



BusnaueHHd kJacy Application

» [1nAa CTBOPEHHA EAMHOIO eK3eMnAApy Peno3nTopito, Wo byae
BMKOPMCTOBYBATUCA PISHMMM YaCTUHAMM 3aCTOCYHKY, BiH MOXe byTu
BHECEHMMN A0 KOHTEKCTY 3aCTOCYHKY. 1A LubOro CTBOPHOETHCA KNac
GeoQuizApplication, Wwo ycnaaKoBYy€eTbCA Bif,
android.app.Application, y AKomy BU3HA4Ya€TbCA NOJ/IE-MOCUNAHHA HA
PENO3UTOPIN 3 MOrO iHiUiaNi3aLiero AK CIHI/IETOHA:

package ua.edu.znu.geoquizcomposeedu

import ...
class GeoQuizApplication : Application() {

val questionRepository: QuestionRepository by lazy {
QuestionRepositorylmpl
.getlnstance(
QuestionDatabase.getInstance(this)
.questionDao()



BusnaueHHd kJacy Application

» [Ins cTBOpeHHA ek3emnaapy Knacy GeoQuizApplication npu 3anycky
3aCTOCYHKY (Lle A0 3anyCKy akTUBHOCTI) HEOOXiAHO 3a3HAYNTU WINAX
[0 UbOro KAacy BiA, nakeTy 3aCTOCYHKY B AndroidManifest.xml
(HeobxigHO goaatm aTpmbyT android:name po Tery application):

<application
android:name=".QuestionApplication”

» Lla KoHpirypauia rapaHTye BukopumuctaHHa GeoQuizApplication, wo
[03BO/IAE OTPMMYBATU AOCTYN A0 PENO3UTOPIIO Y BCiM NpOrpami.

» Tenep morKHa iHTerpyBatu 6a3y gaHnx Room B apxiTEKTYpPY NPOEKTY.



Kaacu ViewModel

» Knacu MainViewModel Ta QuestionListViewModel He manu 3miH npu
IHTerpauil Room, NOBTOPKOEMO TYT IX KO4 Ans 3pyYHOCTI:
package ua.edu.znu.geoquizcomposeedu.viewmodel

import ...
class MainViewModel(private val questionRepository: QuestionRepository) : ViewModel() {

private val _mainScreenState = MutableStateFlow(MainScreenState())
val mainScreenState: StateFlow<MainScreenState> = mainScreenState.asStateFlow()

var currentindex = _mainScreenState.value.currentindex

fun getQuestionBylndex(index: Int): Question {
return guestionRepository.getQuestionBylndex(index)

}

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

|



Kaacu ViewModel

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

)

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

package ua.edu.znu.geoquizcomposeedu.viewmodel

import ...

class QuestionListViewModel(questionRepository: QuestionRepository) : ViewModel() {
// Expose the question list as a StateFlow
val questionListFlow = questionRepository.getQuestionListState()

}



Kaacu ViewModel

» Y knaci QuestionViewModel 3MiHWU BUKOHaHI TifbKU NS BUKITUKIB
suspend yHKUIN:
package ua.edu.znu.geoquizcomposeedu.viewmodel

import ...

class QuestionViewModel(private val questionRepository: QuestionRepository) :
ViewModel() {

fun onAddQuestionClick(question: Question) =
viewModelScope.launch {
guestionRepository.a

}

fun onUpdateQuestionClick(questi
viewModelScope.launch
questionRepository.updateQuesti

ion(question)

3anycK KOpYyTMH B 061acTi BUAMMOCTI
ViewModel

n(question)

}

fun onRemoveQuestionClic
viewModelScope.launch {
questionRepository.removeQuestion(question)

}

uestion: Question) =



Composable ¢pyHKIIil eKpaHiB

» Composable dyHKLUiT ekpaniB MainScreen, QuestionListScreen Ta
QuestionScreen 3miHMANCA TiIbKM COCObOoM OTPUMaHHS PEMO3UTOPILO -
Tenep BiH OTPMMYETbCA 3 KOHTEKCTY 3aCTOCYHKY:

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

import ...

data class MainScreenState(
val currentindex: Int =0,
val questionList: List<Question> = emptyList()

)

@Composable
fun MainScreen(
snackbarHostState: SnackbarHostState,
) {
val questionRepository =
(LocalContext.current.applicationContext as GeoQuizApplication).questionRepository

val mainViewModel: MainViewModel = viewModel(
factory = ViewModelFactory(MainViewModel::class.java) {
MainViewModel(questionRepository)

} o).



~ Composable ¢yHKIil eKpaHiB

val mainScreenState by mainViewModel.mainScreenState.collectAsStateWithLifecycle()

val scrollState = rememberScrollState()
val scope = rememberCoroutineScope()
val context = LocalContext.current

Column( ... aani 6e3 3miH)

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

@Optin(ExperimentalFoundationApi::class)
@Composable
fun QuestionListScreen(
navController: NavController,
onEditQuestionClick: (Question) -> Unit = {},
) {
val questionRepository = (LocalContext.current.applicationContext as
GeoQuizApplication).questionRepository

val questionListViewModel: QuestionListViewModel = viewModel(
factory = ViewModelFactory(QuestionListViewModel::class.java) {
QuestionListViewModel(questionRepository) } o).



Composable ¢pyHKIIil eKpaHiB

val questionList: List<Question> by
questionListViewModel.questionListFlow.collectAsStateWithLifecycle()
Box(modifier = Modifier.fillMaxSize()) {
LazyColumn { ... pani 6e3 3miH )

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

@Composable
fun QuestionScreen(
initialQuestion: Question?,
buttonTextRes: Int,
onNavigateBack: () -> Unit = {}
) {
val questionRepository = (LocalContext.current.applicationContext as
GeoQuizApplication).questionRepository

val questionViewModel: QuestionViewModel = viewModel(
factory = ViewModelFactory(QuestionViewModel::class.java) {
QuestionViewModel(questionRepository)

}
).



Composable ¢pyHKIIil eKpaHiB

var textValue by rememberSaveable { mutableStateOf(initialQuestion?.questionText ?: "") }
var state by rememberSaveable { mutableStateOf{(initialQuestion?.answer ?: false) }
val localFocusManager = LocalFocusManager.current

Column( ... aani 6e3 3miH)



HaBiraninHu KOMIIOHEHT

» OCKiNbKM 3aCTOCYHOK 3aNyCKA€ETbCA 3 MOPOXKHbOI 6a3010 AaHUX, Y
Bn3HadyeHHi NavHost aprymeHT startDestination 6yB 3miHEHMI Ha MapLpyT
[0 eKpaHy 3i CMUCKOM NMUTAHb:

package ua.edu.znu.geoquizcomposeedu.nav

import ...

@Composable
fun NavPassQuestion(
innerPadding: PaddingValues,
snackbarHostState: SnackbarHostState,
navController: NavHostController
) {
NavHost(
navController = navController,
startDestination = Routes.QuestionList,
modifier = Modifier.padding(innerPadding)
) { ... aani 6e3 3miH)



MainActivity

» Knac MainActivity 3aanwmsca 6e3 3miH - BiH BUKIMKAE QYHKLLO
NavPassQuestion:
package ua.edu.znu.geoquizcomposeedu

import ...
class MainActivity : ComponentActivity() {

override fun onCreate(savedlnstanceState: Bundle?) {
super.onCreate(savedInstanceState)
enableEdgeToEdge()
setContent {
GeoQuizComposeEduTheme {
val navController = rememberNavController()

val snackbarHostState = remember { SnackbarHostState() }
Scaffold(

topBar = {
GeoQuizTopAppBar()

2
bottomBar = {

BottomAppBar(navController)

| -



MainActivity

snackbarHost = {
AppSnackbar(snackbarHostState = snackbarHostState)
1
) { innerPadding ->
// main content
NavPassQuestion(innerPadding, snackbarHostState, navController)



Anpobaiiigd po60TH 3aCTOCYHKY

» lNepen 3anycKom 3aCTOCYHKY PEKOMEHAYETbCA MOr0 BUAANEHHA LWUTAaTHUMMU
3acobamm OC Android B HanalTyBaHHAX NPUCTPOLO (TaKOXK HEOBXiaAHO
BUOQINTU YCi AaHi. 36eperkeHi B nam'aTi):

P sMm-J730FM - [J X P SM-J730FM — O x
2009 ® & =l 100% @ 20109 & =0 100% W
< IHdopmaLis Nnpo nporpamy < Mam'atb
Aum (™ GeoQuizComposeEdu
Ny ‘; 1.0
G eOQ U IZCOFﬂ pOSG Ed u OuncTUTK paHi OyncTUTK Keww
YcTtaHoBneHo
— 5. Kni KHYTWU pucToByETbCA
BHHHHHTHA/D';::;:E:O/
66,49 MB
2. OumnctnTn -
BukopuctaHHa [aHi 184 KB
MoGinbHi AaHi 4. KNikHYTW 3 OypctuTu
Tpadik BiaCyTHIl Kew 73,73 KB
AKymynaTop Bcooro 66,75 Mb

He BUKOPWUCTOBYBaANoCA 3 MOMEHTY
OCTaHHbOro NOBHOIO 3apPAAXKEHHA

MNaM'ATh . 1. KnikHyTH

«
66,75 MB BUKOpUCTaHO B NaM’ATbL NPUCTPOIO

MNam'aTb
Y cepeiHbOMY 3a OCTaHHI 3 roguHu 6yno




Anpob6aiisgs po60TH 3aCTOCYHKY - 3allyCK Ta
NONAaHHS IUTAHb

P SM-J730FM - O X
20:16 @ & =l 100% 0
= GeoQuizComposeEdu
MutaHHsa Lle Tak?
+
1) = 2 |
TecTt MutaHHsa Mpodinb

P SM-J730FM — O X
2018 @ @ =il 100% W
=  GeoQuizComposeEdu :

~ MnTaHHsa

KuiB - Le cTonunus VKpa'l'HM|

[MpaBunbHa Bignosigb Tak?
A
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T§2134415061708191Q30

W U4 v K e H ©r ww 3 x T

& i B a n p o n 4o X €
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1#1 s 4 YKpaiHcbka » . <«
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2020 @ & > all 100% M
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+
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Anpob6aliss po60TH 3aCTOCYHKY - Ilepersa/ 6a3u
nanux (DB Browser for SQLite)

» Android Studio mae BbygoBaHuit iHCTpyMeHT App Inspection (View -
Tool Windows - App Inspection) ans nepernaay Ta poboTtu 3 6a3oto
OaHux. Ane BpaxoBytoun NOro HecTtabinibHy poboTy (i HEMOXITUBICTb
3anycka Ha npuctposx 3 Android < 8.0), po3rnssHeEMO BUKOPUCTaAHHA
BiNNbHO PO3NOBCIOAXKYBaHOI KpocnnatdgopMHOI nporpamMmu

» [nsa otpumanHHAa dpanny 6a3m gaHmnx HeobxiaHo BiakpuTK Device
Explorer (View -Tool Windows - Device Explorer) Ta y katanoasi
data\data 3HanTu NakeT 3aCTOCYHKY, Yy AKOMY BIOKPUTU
nigkatanor databases, 3 gkoro ckonitoBaTnM KOMaHOOO
KOHTEKCTHOro MeHio Save As ... hannm question_database
(im'a ©a3n gaHux 3agasarnocs y bingepi 6a3n gaHux y
ciHrneToHi knacy QuestionDatabase), question_database-
shm Ta question_database-wal y katanor Ha KOMMn'tOTepi.

» [licna voro dpann question _database moxHa Biakputn B DB
Browser for SQLite.


https://sqlitebrowser.org/dl/

Anpob6ailiss po60TH 3aCTOCYHKY - Ileperyisa/ 6a3u
nanux (DB Browser for SQLite)

Device Explorer P — L\'
oY [1 samsung SM-J730FM Android 9.0 ("Pie") v P
Files  Processes X
o D &
Name Permissions Date Size
v [0 f drwxrwxrwt 2025-10-2103:20 1,3 KB E_:l
> [Dacct dr-xr-xr-x 2025-10-2103:20 0B @
> I bin IrWXrwxrwx 1970-01-01 03:00 1B
> [ cache drwxrwx--- 2021-06-24 18:51 4 KB =%
> [ carrier drwxr-xr-x 1970-01-0103:00 40B
> [ config drwxr-xr-x 1970-01-01 03:00 0B %
> [D cpefs Arwxrwx--x 2018-01-18 05:21 4 KB E
> 3d IrWXrwXrwx 1970-01-01 03:00 178
v [ data drwxrwx--x 2025-10-2103:20 4 KB 2
> D app drwxrwx--x 2025-10-2103:20 4 KB
v [ data drwxrwx--x 2025-10-2103:20 4 KB 62
> [ android drwxrwx--x 2025-10-2103:20 ]
> [ android.auto_generated_rro__ drwxrwx--x 2025-10-2103:20
> [ org.myklos.adbhelper drwxrwx--x 2025-10-2103:20 4 KB
~ [ ua.edu.znu.geoquizcomposeedu drwxrwx--x 2025-10-2103:20 4 KB
> [J cache drwxrws--x 2025-10-27 20:15 4 KB
> [J code_cache drwxrws--x 2025-10-27 20:29 4 KB
v [ databases drwxrwx--x 2025-10-27 20:15 4 KB
= question_database -rW-rw---- 2025-10-27 20:15 4 KB
= question_database-shm ~FW-rw---- 2025-10-27 20:29 32 KB
= question_database-wal -TW-rw---- 2025-10-27 20:20 52,3KB
> [ files drwxrwx--x 2025-10-27 20:26 4 KB
> Flib Irwxrwxrwx 2025-10-27 20:15 71B

> [Jlocal drwxrwx--x 2025-10-2103:20 4 KB



Anpob6ailiss po60TH 3aCTOCYHKY - Ileperyisa/ 6a3u
nanux (DB Browser for SQLite)

5 DB Browser for SQLite - E:\1\question_database
®aiin  PeparysanHss Bug Tools [osigka
@New Database uﬂ Open Database |, 3anucati 3MiHU 2 CKacyBaTH 3MiHW y Undo =/Open Project [ [-|Save Project @)Attach Databas

Eatabase Structure  Browse Data Edit Pragmas  Execute SQL

_3CTBOpMTH Tabnuuto o CrBoputh iHOeke  3MiHMTY Tabnnuio d Bupanutn Tabnuuto [B]Print 2 OHOBUTK
Im'a Tun  Cxema
v [ Tabnuui (4)
[] android_metadata CREATE TABLE android_metadata (locale TEXT)
[[] questions CREATE TABLE "questions™ ("id" INTEGER PRIMARY KEY AUTOINCREMENT NOT NULL, "question” TEXT NOT NUL
[ ] room_master table CREATE TABLE room_master_table (id INTEGER PRIMARY KEY,identity_hash TEXT)
] sqlite_sequence CREATE TABLE sqlite_sequence(name,seq)
v = IHpekem (1)
index_questions_question CREATE UNIQUE INDEX ’index_questions_question” ON "questions™ (" question’)
= MNepernagn (0)
L} Tpwrepm (0)

"4 DB Browser for SQLite - E:\1\question_database
®daiin PeparysaHHs Bua Tools [osigka

Lgﬂew Database uBQpen Database |, 3anucaTu 3MiHK 2 CKacyBaTh 2MiHK y Undo »/Open Project [ 7| Save Project @Attach Databas
Database Structure _Browse Data  Edit Pragmas  Execute SQL
Tabnuua:| | guestions v i B EE A e ‘Filter in any column ‘
id question answer
Oi... “ QinbTp |<D|'nb'rp |

1 1 Kuis - ue ctonvua Ykpaidu 1




[lonepesiHE 3alI0BHEHHSA 0a3U JJaHUX 3a
nonoMororw Room

YacTto HeobxiaHo, Wob 3aCTOCYHOK CTapTyBaB BXe 3 HanoBHeHO 633010
JAHUX - 3 nonepeaHim 3anoBHEHHAM 6a3u aaHux. Y Room 2.2.0 Ta BuLle
iICHYIOTb MeToAM ANA nonepeaHboro 3anoBHeHHA 6a3n gaHmMx Room nig yac
iHiLliani3auii BMiCTOM i3 nonepeaHbo CTBOpeHOro danny 6asm gaHux.

Takui damn 6asm gaHux moxe bytn cteopeHnin y DB Browser ana SQLite.

.| PeparyeaHHa BuaHauYeHHA Tabauuj ? X

Tabnuusa

|qustions

W [logaTKoBo

lNonsa Constraints

[ Add [-3Remove = Move to top = Move up Move down = Move to bottom
Im's Tun NN MK AL Yy 3a 3aMoBYYBaHHAM  [lepeBipuTH
id INTEGER v [v] Il
question TEXT ~ Z| D D D
answer INTEGER ~ |[v] [ [ L[]
< >
1 CREATE TABLE "gquestions" (
2 midgn INTEGER. NOT NULL,
3 "question"™ TEXT NOT NULL,
4 "answer" INTEGER. NOT NULL,
5 PRIMARY KEY ("id" AUTOINCREMENT)
6 )i




[lonepesiHE 3alI0BHEHHSA 0a3U JJaHUX 3a
nonoMororw Room

_g DB Browser for SQLite - E\2\question_database.db
®alin PeparysaHHa Bua Tools [oBigka

sHoea 6asa gaHux +Bigkputn 6asy gaHux _ H3anucaTi 3MiHu zCkacyBaTu 3MiHK ©Open Project E36eperti npoekT
CrpykTypa B4 MepernsHyTh aaHi Peparyeatv nparmy  BukoHatu SQL

= B B &8 » M 0O H @ W
sQL1 B

INSERT INTO questions (id, question, answer) VALUES
(1, 'Canberra is the capital of Australia', 1),
2, "The Pacific Ocean is larger than the Atlantic Ocean', 1),
, 'The Suez Canal connects the Red Sea and the Indian Ocean', 0),

3

4, 'The source of the Nile River 1is in Egypt', 0),

5, 'The Amazon River is the longest river in the Americas', 1),
6

, 'Lake Baikal is the world''s oldest and deepest freshwater lake', 1);

Execution finished without errors.
Result: query executed successfully. Took 3ms, € pdaIxiB OoCTpakIalio
At line 1:
INSERT INTO questions (id, question, answer) VALUES
(1, '"Canberra is the capital of Australia', 1),
2, "The Pacific Ocean is larger than the Atlantic Ocean', 1),
, 'The Suez Canal connects the Red Sea and the Indian Ocean', 0),
, 'The source of the Nile River is in Egypt', 0),
, 'The Amazon River is the longest river in the Americas', 1),

(
(
(
(
(6, 'Lake Baikal is the world''s oldest and deepest freshwater lake', 1);

Oy s W




[lonepeHe 3an10BHEHHSA 6a3U JaHUX 3a

nonoMororw Room

[lopaTtn KaTanor assets 1o moayns
NPOEKTY KOMaHA0 KOHTEKCTHOrO
meHto: File - New - Folder - Assets

v [Zapp
v~ [ manifests
(M AndroidManifest.xml

v [Dkotlin+java

FOIder 3 HaflaLUTyBaHHFIMM 34d ~ [2J ua.edu.znu.geoquizcomposeedu
3dMOBYYBaHHAM. > [ data
CTBOpuTM nigkaTanor databases y ’ Ee“uca“"”a"
. > nav
nanul assets. .
CkonitoBaTtn dann i3 nonepeaHbO > ) util
ynakoBaHO 633010 JaHUX Y LEeM > 2 viewmodel
I'Ii,ﬂ,KaTafIOF. (@ GeoQuizApplication

(@ MainActivity
> [2J ua.edu.znu.geoquizcomposeedu (androidTes
> [¢J ua.edu.znu.geoquizcomposeedu (test)
> [3java (generated)
v [[2assets
v [J database
(2] question_database.db
> [2res
(2 res (generated)
v 7 Gradle Scripts




[lonepesiHE 3alI0BHEHHSA 0a3U JJaHUX 3a
nonomorow Room

B dyHKLUiT getQuestionDatabase(context: Context) Knacy
QuestionDatabase ana RoomDatabase. Builder HeobxiaHo poaaTtu
BUKIMK DYHKLT .createFromAsset("database/question_database.db") :

fun getQuestionDatabase(context: Context): QuestionDatabase {
return Instance ?: synchronized(this) {

Room.databaseBuilder(
context,
QuestionDatabase::class.java,
"question_database"

)
/* Uncomment this line to use a pre-populated database */
.createFromAsset("database/question_database.db")
build()
.also { Instance =it }



[lonepesiHE 3alI0BHEHHSA 0a3U JJaHUX 3a
nonoMororw Room

» [na nepeBipKu nonepeaHboro 3anoBHeHHA 6a3m JaHWX 32 A0MNOMOroto
Room HeobxiaHO BMAANNTK AaHi Nporpamu Ta BUAANAUTU cCamy Nporpamy 3
TenedoHy Tak, AK Le 6y/10 NOKa3aHo paHille.

» MoXKHa TaKoX NepeBipnTH BiACYTHICTb 6a3m AaHMX Nnporpamm 3a
pgonomoroto Android Studio Device Explorer: nakeT 3 Ha3BOIO NaKeTa
nporpamm ma€ byt BiACYTHIM Yy CTPYKTYpPi dannis NpUCTPOLO B nand
data/data.

» [Micns 3anycKy 3aCTOCYHKY CMUCOK NMUTaHb byae 3anoBHEHUM.

» MoOXHa NOBepPHYTU HaNaWwTyBaHHA eKpaHy TecTy AK cTtaptosoro y NavHost:
package ua.edu.znu.geoquizcomposeedu.nav

import ...

@Composable
fun NavPassQuestion( ...) {
NavHost(
navController = navController,
startDestination = Routes.Home,
modifier = Modifier.padding(innerPadding) ){...}



[lonepeHe 3an10BHEHHSA 6a3U JaHUX 3a

nonoMororw Room
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OpraHisaliis 3B's13KiB Mi>K CYTHOCTSIMH -
One-to-Many

» MpunycTtumo, WO Yy NPOEKTI € ABi CyTHOCTI Kopuctysau (User) Ta
nnennuct (Playlist), oguH KopuctyBay mae 6arato NNemnauncTis, a
KOXKEH NAENNNCT HAaNEeXKUTb TiNbKWU OAHOMY KOPUCTYBaYy:

package ....room.data.onetomany package ...room.data.onetomany
import ... import ...
@Entity(tableName = "users") @Entity(
data class User( tableName = "playlists”,
@PrimaryKey(autoGenerate = true)  foreignKeys = [ForeignKey(
val userld: Long =0, entity = User::class,
val name: String, parentColumns = ["userld"],
val age: Int childColumns = ["creatorld"],
) onDelete = CASCADE) ])

data class Playlist(
@PrimaryKey(autoGenerate = true)
val playlistld: Long = 0,

val name: String, 30BHILLHIN KO\ -

. G
val creatorld: Long nocunaetbca Ha User.userld



OpraHisaliis 3B's13KiB Mi>K CYTHOCTSIMH -
One-to-Many

» LWLo6 3annuTyBaTM CNMCOK KOPMCTYBAYIB Ta BiANOBIAHI CMUCKMK
BiATBOPEHHA, CNoYaTKy NOTPiOHO 3moaentoBaTu 38'A30K «OAUH A0
H6araTbox» MiX ABOMA CYTHOCTAMM - ANA LbOrO CTBOPHETLCA K1ac

NAHUX:
package ua.edu.znu.geoquizcomposeedu.educational.room.data.onetomany

import ...

data class UserWithPlaylists( @Embedded nosigomnse Room npo
@Embedded «———""" |e0BXiaHIiCTb 3BECTM NONA BKAAAEHOrO 06'eKTa
val user: User, [0 CYTHOCTI, WO MOro MictuTtb, wWo6 Room
@Relation( 3iCTaBNAB Ui NOANA 3i CTOBNUAMM B pe3y/bTaTi

3anuTy, a He 06pobnAs BKIaaeHUN 0O'EKT AK

parentColummn=_luserld",
oKkpemy Tabaunugo.

entityColumn = "crea

zlal olaylists: List<Playlist> @Relation nogip,o:vmge Room AK 3an0BHUTH
nons B UserWithPlaylists:
) parentColumn - im's ctoBnus NepBUHHOIO
K/ntoya b6aTbKiBCbKOI cyTHOCTI, a entityColumn -
iMm'A cTOBNUA A0YiPHbOI CYTHOCTI, AKUM
MOCUNAETLCA HA -NEPBUHHUI- KAOY-DaTbKIBCbKOI
CYTHOCTI.



OpraHisaliis 3B's13KiB Mi>K CYTHOCTSIMH -
One-to-Many
» IHTepdenc Dao Bm3Hayae dyHKUiT A5 poboTh 3 6a30t0 AaHUX:

package ua.edu.znu.geoquizcomposeedu.educational.room.data.onetomany

import ...

@Dao
interface UserDao {
@Insert
suspend fun insertUser(user: User)

@Insert
suspend fun insertPlaylist(playlist: Playlist)

@Transaction
@Query("SELECT * FROM users WHERE userld = :userld")
fun getUserWithPlaylists(userld: Long): Flow<UserWithPlaylists>



OpraHi3aliisi 3B I3KiB Mi>K CYyTHOCTSIMU -
One-to-Many
» AbcTpakTHMM Knac Database BU3Ha4vae 6a3y AaHUX:

package ua.edu.znu.geoquizcomposeedu.educational.room.data.onetomany

import androidx.room.Database
import androidx.room.RoomDatabase

@Database(
entities = [User::class, Playlist::class],
version =1

)

abstract class UserDatabase : RoomDatabase() {
abstract fun userDao(): UserDao

}



OpraHi3aliisi 3B I3KiB Mi>K CYyTHOCTSIMU -
Many-to-Many
» MpunycTumo, WO Yy NPOEKTI € ABi CYTHOCTI cTyAeHT (Student) Ta

ancumnnida (Course), oAMH CTYAEHT BUBYAE Barato AUCLUMNAIH, a
KOXHa AucumnaiHa BUBYAETbLCA baratbma CTyAeHTaMMU:

package ...room.data.manytomany.data package ...room.data.manytomany.data

import androidx.room.Entity import androidx.room.Entity

import androidx.room.PrimaryKey import androidx.room.PrimaryKey

@Entity(tableName = "students") @Entity(tableName = "courses"

data class Student( data class Course(
@PrimaryKey(autoGenerate = true) @PrimaryKey(autoGenerate = true)
val studentld: Long =0, val courseld: Long =0,

val name: String val title: String

) )



OpraHisaliis 3B's13KiB Mi>K CYTHOCTSIMH -
Many-to-Many
» [na 3B'a3Ky "6arato Ao 6aratbox' BM3HAYAETLCA TabaMUA NepeTUHY:

package ua.edu.znu.geoquizcomposeedu.educational.room.data.manytomany.data

import androidx.room.Entity

/**
* Cross-reference entity to represent the many-to-many relationship
* between Students and Courses.
*/
@Entity(tableName = "student_courses", primaryKeys = ["studentld", "courseld"])
data class StudentCourseCrossRef(
val studentld: Long,
val courseld: Long

)



OpraHisaliis 3B's13KiB Mi>K CYTHOCTSIMH -
Many-to-Many
» o6 3anuTyBaTH CTYAEHTIB Ta BiAMNOBIAHI CMMCKM X ANCLUNIH,

NoTpibHO 3moaentoBaTh 3B'A30K «b6arato Ao 6araTbox» 3i CTOPOHM
CTyAEeHTa:

package ua.edu.znu.geoquizcomposeedu.educational.room.data.manytomany.data

import ...

data class StudentWithCourses( @Embedded nosizomase Room npo
@Embedded HeobXiaHICTb 3BeCTU N0/A BKaaeHoro ob'ekra
val student: Student, [0 CYTHOCTI, WO MOro MicTUTb, wWob Room
@Relation( 3iCTaBNAB L NOAA 3i CTOBNUAMM B pe3ynbTaTi

3anuTy, a He 06pobAB BKIaAEHMIM 00'EKT K

parentColumn=Istudentld”,
oKpemy Tabauugo.

entityColumn = "cour
entity = Course::class,

. . Relation noBiaomnae Room AK 3anN0OBHUTU
associateBy = Junction( @ A

P nona B UserWithPlaylists:
StudentCourseCrossRet::class parentColumn - im'a cToBNUA NEPBUHHOIO

) KNtoya 6aTbKiBCbKOI cyTHOCTI, a entityColumn -
) iMm'a cTOBNUA A0YiPHbOI CYTHOCTI, AKUM
val courses: List<Course> NOCUNAETLCA HA NEPBUHHUIN KNHOY BATbKIBCbKOI

) CYTHOCTI.



OpraHisaliis 3B's13KiB Mi>K CYTHOCTSIMH -
Many-to-Many
» Wo6 3anuTyBaTM AMCUMNAIHY Ta BiAMNOBIAHI CNUCKWU CTYAEHTIB, WO ii
BMBYalOTb, NOTPIOHO 3moaentoBaTh 3B'A30K «H6arato A0 baraTbox» 3i
CTOPOHM AUCUUNNIHN:

package ua.edu.znu.geoquizcomposeedu.educational.room.data.manytomany.data

import ...
data class CourseWithStudents( @Embedded nosigomnae Room npo
@Embedded HeobxigHicTb 3BeCTM Nons BKAaaeHoro ob'exkra

[0 CYTHOCTI, WO MOro MicTUTb, wWob Room
3iCTaB/AB L NoNA 3i CTOBNUAMM B pe3ynbTarTi
3anuTy, a He 06pobAB BKIaAEHMIM 00'EKT K
oKpemy Tabauugo.

val course: Course,
@Relation(
parentColum
entityColumn = "stu
entity = Student::class,
associateBy = Junction(

="courseld",
Id”,

@Relation nosBigomnsae Room AK 3aNOBHUTHU
nons B UserWithPlaylists:
StudentCourseCrossRef::class  parentColumn - im's cToBnuA nepsuHHOro

) KNtoya 6aTbKiBCbKOI cyTHOCTI, a entityColumn -
) iMm'a cTOBNUA A0YiPHbOI CYTHOCTI, AKUM
val students: List<Student> NOCUIAETLCA Ha NEPBUHHUIN KoY BaTbKiIBCbKOI

) CYTHOCTI.



OpraHisaliis 3B's13KiB Mi>K CYTHOCTSIMH -
Many-to-Many

» IHTepdenc Dao Bmu3Hauae PpyHKUiT Ana poboTn 3 6a300 JaHKUX:
package ua.edu.znu.geoquizcomposeedu.educational.room.data.manytomany.data

import...

@Dao
interface StudentDao {
@Insert
suspend fun insertStudent(student: Student)

@Insert
suspend fun insertCourse(course: Course)

@Insert
suspend fun insertStudentCourseCrossRef(crossRef: StudentCourseCrossRef)

@Transaction
@Query("SELECT * FROM students WHERE studentld = :studentld")
fun getStudentWithCourses(studentld: Long): Flow<StudentWithCourses>

@Transaction
@Query("SELECT * FROM courses WHERE courseld = :courseld")
fun getCourseWithStudents(courseld: Long): Flow<CourseWithStudents>



OpraHi3aliisi 3B I3KiB Mi>K CYyTHOCTSIMU -
Many-to-Many

» AbcTpakTHMM Knac Database BU3Ha4vae 6a3y AaHUX:
package ua.edu.znu.geoquizcomposeedu.educational.room.data.manytomany.data

import androidx.room.Database
import androidx.room.RoomDatabase

@Database(
entities = [Student::class, Course::class, StudentCourseCrossRef::class],
version = 1)

abstract class StudentDatabase : RoomDatabase() {
abstract fun studentDao(): StudentDao

}



OpraHi3aliisi 3B I3KiB Mi>K CYyTHOCTSIMU -

One-to-One
» MpunycTtumo, WO Yy NPOEKTI € ABi CyTHOCTI Kopuctysau (User) Ta
npodinb (Profile), oaMH KopructyBay Mmae Tinbkn oanH Npodins i
KOXeH Npo@isib HaNneXnTb TiIbKM OQHOMY KOPUCTYBaYYy:

package ....room.data.onetoone package ...room.data.onetoone

import ... import ...

@Entity(tableName = "users") @Entity(tableName = "profiles")

data class User( data class Profile(
@PrimaryKey(autoGenerate = true) @PrimaryKey(autoGenerate = true)
val userld: Long = 0, val profileld: Long =0, o
val name: String, val bio: String, ,__30BHILIHIN KNtOY -

val age: Int val userOwnerld: Long MTOCM1AETLCA Ha User.userld

) )



OpraHisaliis 3B's13KiB Mi>K CYTHOCTSIMH -

One-to-One

» LWLo6 3annuTyBaTU CNMCOK KOPMUCTYBAYIB Ta BiagNOBiAHUIK Npodinb,
CrMoYaTKy NoTpibHO 3moaentoBaTh 3B'A30K «OAUH A0 OAHOTO» MiXK
ABOMA CYTHOCTAMMU - ANA LbOro CTBOPHOETHCA KNaC AaHUX:

package ua.edu.znu.geoquizcomposeedu.educational.room.data.onetoone

import ...
data class UserWithProfile( @Embedded nosiaomnse Room npo
@Embedded «— HeobXigHiCTb 3BecTU Nona BKAageHoro 06'ekTa
val user: User, [0 CYTHOCTI, WO MOro MictuTtb, wWo6 Room
@Relation( 3iCTaBAAB Ui NONA 3i CTOBNLAMM B pe3ynbraTi
parentColumn~=_userld", 3anuTy, a He 06pobnas BKNageHUN 06'eKT AK

entityColumn = "use OKpemy Tabauuto.

zlal orofile: Profile @Relation nogip,o:v\nge Room AK 3an0BHUTH
nons B UserWithProfile:
) parentColumn - im's ctoBnus NepBUHHOIO
K/ntoya b6aTbKiBCbKOI cyTHOCTI, a entityColumn -
iMm'A cTOBNUA A0YiPHbOI CYTHOCTI, AKUM
MOCUNAETLCA HA -NEPBUHHUI- KAOY-DaTbKIBCbKOI
CYTHOCTI.




OpraHisaliis 3B's13KiB Mi>K CYTHOCTSIMH -
One-to-One
» IHTepdenc Dao Bm3Hayae dyHKUiT A5 poboTh 3 6a30t0 AaHUX:

package ua.edu.znu.geoquizcomposeedu.educational.room.data.onetoone
import ...

@Dao
interface UserDao {
@Insert
suspend fun insertUser(user: User)

@Insert
suspend fun insertProfile(profile: Profile)

@Transaction
@Query("SELECT * FROM users")
fun getUsersWithProfiles(): Flow<UserWithProfile>



OpraHi3aliisi 3B I3KiB Mi>K CYyTHOCTSIMU -

One-to-One
» AbcTpakTHMM Knac Database BU3Ha4vae 6a3y AaHUX:

package ua.edu.znu.geoquizcomposeedu.educational.room.data.onetoone

import androidx.room.Database
import androidx.room.RoomDatabase

@Database(
entities = [User::class, Profile::class],
version =1

)

abstract class UserDatabase : RoomDatabase() {
abstract fun userDao(): UserDao

}



QuestionListScreen State Hoisting

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

@Optin(ExperimentalFoundationApi::class)
@Composable
fun QuestionListScreen(
guestionList: List<cQuestion>,
onEditQuestionClick: (Question) -> Unit = {},
onAdd: () -> Unit = {}
) {
Box(modifier = Modifier.fillMaxSize()) {
LazyColumn {
listHeader()
items(
items = questionlList,
key = { question -> question.id }
) { question ->
QuestionCard(
guestion,
onEditQuestionClick = {
onEditQuestionClick(question)

} ) Y 1.



QuestionListScreen State Hoisting

FloatingActionButton(
onClick = {
onAdd()
2
modifier = Modifier
.align(Alignment.BottomEnd)
.padding(16.dp)
) {

lcon(lcons.Filled.Add, contentDescription = stringResource(R.string.add question))
P B

@Optin(ExperimentalFoundationApi::class)
fun LazyListScope.listHeader() {
stickyHeader {
Row(
modifier = Modifier
SillMaxWidth()
.background(Color.LightGray)
.padding(4.dp),
horizontalArrangement = Arrangement.Start

) { ...



QuestionListScreen State Hoisting

Text(
text = stringResource(R.string.question),
fontWeight = FontWeight.Bold,
modifier = Modifier
SillMaxWidth(0.75f)
.padding(start = 8.dp)
)
Text(
text = stringResource(R.string.is_true),
fontWeight = FontWeight.Bold,

)
}
}
}

@Composable

fun QuestionCard(
question: Question,
onEditQuestionClick: () -> Unit = {},

' ...



QuestionListScreen State Hoisting

Card(
shape = RoundedCornerShape(8.dp),
border = BorderStroke(1.dp, Color.Gray),
elevation = CardDefaults.cardElevation(4.dp),
modifier = Modifier
SillMaxWidth()
.padding(4.dp)
.clickable(
onClick = onEditQuestionClick
)
) {
Row(
verticalAlignment = Alignment.CenterVertically,
modifier = Modifier
.padding(8.dp)
) {
Text(
text = question.questionText,
modifier = Modifier.fillMaxWidth(0.8f)
)



. QuestionListScreen State Hoisting

Checkbox(
checked = question.answer,
enabled = false,
onCheckedChange = {},

I I

@ Preview(showBackground = true)
@Composable
fun QuestionCardPreview() {
QuestionCard(
question = Question(
guestionText = "Kanbeppa - ue ctonnua Asctpanii',
answer = true

) )}

@Preview(showSystemUi = true)

@Composable

fun QuestionListScreenPreview() {

QuestionListScreen(
questionList = listOf{

Question(questionText = stringResource(R.string.question _australia), answer = true),
Question(questionText = stringResource(R.string.question _oceans), answer = true),
Question(questionText = stringResource(R.string.question _mideast), answer = false),))}



QuestionScreen State Hoisting

» Y pasi nigHAaTtTa cTtany 3 QuestionScreen, ua Composable-pnHKuiA
byaoe maT Taki napameTpu:
QuestionScreen(
textValue = textValue,
onTextChange = { textValue =it },
iIsAnswerTrue = isAnswerTrue,
onCheckedChange = { isAnswerTrue =it },
buttonTextRes = buttonTextRes,

onSave = onSave,
onRemove = onRemove,

» QuestionScreen npunmae napametpu textValue, isAnswerTrue Ta
nos'asaHi 3 HUMmu callbacks: onTextChange, onCheckedChange, Tomy
AOLINbHO BUHECTM CTBOPEHHSA CTaHiB text Ta isAnswer [rue ao
nopaHoi Composable ¢pyHKuii QuestionScreenHost:



QuestionScreen State Hoisting

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

@Composable
fun QuestionScreenHost(
initialQuestion: Question?,
buttonTextRes: Int,
guestionViewModel: QuestionViewModel,
onDone: () -> Unit,
onRemoveDone: (() -> Unit)? = null
) {
var textValue by rememberSaveable { mutableStateOf(initialQuestion?.questionText ?: "") }
var isAnswerTrue by rememberSaveable { mutableStateOf(initialQuestion?.answer ?: false)}
val onSave = {
val question = initialQuestion?.copy(questionText = textValue, answer = isAnswerTrue)
?: Question(guestionText = textValue, answer = isAnswerTrue)
if (initialQuestion == null) questionViewModel.onAddQuestionClick(question)
else questionViewModel.onUpdateQuestionClick(question)
onDone()

s



QuestionScreen State Hoisting

val onRemove = initialQuestion?./let { g ->
{
guestionViewModel.onRemoveQuestionClick(q)
onRemoveDone?.invoke()
Unit

QuestionScreen(
textValue = textValue,
onTextChange = { textValue =it },
iIsAnswerTrue = isAnswerTrue,
onCheckedChange = {isAnswerTrue =it },
buttonTextRes = buttonTextRes,
onSave = onSave,
onRemove = onRemove,

)

}

» B pe3ynbraTi BUKOpUcTaHHA QyestionScreen y Hnadi Hasirau,ii byge
NPOCTILLNM:



NavGeoQuiz - State Hoisting

package ua.edu.znu.geoquizcomposeedu.nav
import ...

@Composable
fun NavPassQuestion(
innerPadding: PaddingValues,
snackbarHostState: SnackbarHostState,
navController: NavHostController
) {
val questionRepository =
(LocalContext.current.applicationContext as GeoQuizApplication).questionRepository
val onNavigateBack: () -> Unit = { navController.popBackStack() }

NavHost(
navController = navController,
startDestination = Routes.Home,
modifier = Modifier.padding(innerPadding)

) { ...



NavGeoQuiz - State Hoisting

composable<Routes.Home> {
val mainViewModel: MainViewModel = viewModel(
factory = ViewModelFactory(MainViewModel::class.java) {
MainViewModel(
questionRepository

)

) } CTaH y BUKANKaOYiN GyHKLT

val mainScreenState by
mainViewModel.mainScreenState.collectAsStateWithLifecycle()
MainScreen(
snackbarHostState,
mainScreenState,
getQuestionText = { index ->
mainViewModel.getQuestionBylndex(index).questionText },
onAnswerButtonClick = { answer -> mainViewModel.onAnswerButtonClick(answer) },
onNextQuestionButtonClick = { mainViewModel.onNextQuestionButtonClick() }



NavGeoQuiz - State Hoisting

composable<Routes.QuestionList> {
val questionListViewModel: QuestionListViewModel = viewModel(
factory = ViewModelFactory(QuestionListViewModel::class.java) {
QuestionListViewModel(questionRepository)

}
)

val questionList: List<Question> by
questionListViewModel.questionListFlow.collectAsStateWithLifecycle()
QuestionListScreen(
guestionList = questionlList,
onEditQuestionClick = { question ->
navController.navigate(Routes.QuestionEdit(question))

CTaH y BUK/IMKaOYiN QyHKLT

2

onAdd = {
navController.navigate(Routes.QuestionAdd)

}

)
}..



NavGeoQuiz - State Hoisting

composable<Routes.QuestionEdit>(
typeMap = mapOfi
typeOf<Question>() to QuestionNavType.questionType,

)
) { backStackEntry ->

val route = backStackEntry.toRoute<Routes.QuestionEdit>()
val initialQuestion: Question? = route.question
val questionViewModel: QuestionViewModel = viewModel(
factory = ViewModelFactory(QuestionViewModel::class.java) {
QuestionViewModel(questionRepository)

}
)

QuestionScreenHost(
initialQuestion = initialQuestion,
buttonTextRes = R.string.update_question, Nepenaua ViewModel 3i cTaHom
questionViewModel = questionViewModel;
onDone = onNavigateBack,
onRemoveDone = onNavigateBack



NavGeoQuiz - State Hoisting

composable<Routes.QuestionAdd> {
val questionViewModel: QuestionViewModel = viewModel(
factory = ViewModelFactory(QuestionViewModel::class.java) {
QuestionViewModel(questionRepository)

}
)

QuestionScreenHost(
initialQuestion = null,
buttonTextRes = R.string.add_question, Nepepnaya ViewModel 3i cTaHom
questionViewModel = questionViewModel,
onDone = onNavigateBack



MainActivity - State Hoisting

package ua.edu.znu.geoquizcomposeedu
import ...
class MainActivity : ComponentActivity() {

override fun onCreate(savedlnstanceState: Bundle?) {
super.onCreate(savedlnstanceState)
enableEdgeToEdge()
setContent {
GeoQuizComposeEduTheme {
val navController = rememberNavController()
val snackbarHostState = remember { SnackbarHostState() }
Scaffold(
topBar = {
GeoQuizTopAppBar()
2
bottomBar = {
BottomAppBar(navController)
2
snackbarHost = {
AppSnackbar(snackbarHostState = snackbarHostState)

|



MainActivity - State Hoisting

) { innerPadding ->
// main content
NavPassQuestion(innerPadding, snackbarHostState, navController)



