

https://github.com/dulimarta/cs357-code-example/tree/main/room-compose

Step 1: Add Dependencies

plugins { // In top-level build.gradle.kts KSP (2.0.21) version should
id("androidx.room") version “2.8.1” apply false match Kotlin version
id(“com.google.devtools.ksp”) version “2.0.21-1.0.25 apply false

}

plugins { // In App build.gradle.kts
id(“androidx.room”)

id(“com.google.devtools.ksp”)
3

room {

schemaDirectory(“$projectDir/cs357-schemas”)

}

dependencies {
val room_version = "2.8.1"
implementation(“androidx.room: room-runtime: $room_version")
ksp("androidx. room: room-compiler:$room_version")
implementation("androidx.room: room-ktx:$room_version")

Potential Build Error (1)

Possible build error when updating the libraries to a newer version

java.lang.AbstractMethodError: Receiver class androidx.room.migration.bundle.FieldBundle$$serializer does
not define or inherit an implementation of the resolved method

'abstract kotlinx.serialization.KSerializer[JtypeParametersSerializers()' of interface
kotlinx.serialization.internal.GeneratedSerializer.

more error messages here

Solution:

Delete the schemas and build directories and rebuild
Wipe device data (end of the slides)

Build = Clean Project

File = Invalidate Caches
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Potential Build Error (2)

Possible build error caused by RoomDB library

Using kotlin.sourceSets DSL to add Kotlin sources is not allowed with built-in Kotlin.

Solution: Add the following flag in gradle.properties

android.disallowKotlinSourceSets=false

Step 2: Declare Data Class(es)

e  One class per SQL Table
e  Name of SQL tables and columns are inferred from your class declaration

@Entity(tableName = “guests”) guests: table name in SQL table
Guest: class name in Kotlin code
data class Guest(
@PrimaryKey(autoGenerate = true) val gid: Int,
val firstName: String,
val lastName: String)

@Entity seats: column name in SQL table
seatingCapacity: field name in Kotlin code
data class PartyTable( S

@PrimaryKey(autoGenerate = true) val tid: Int,
@ColumnInfo(name = “seats”) val seatingCapacity: Int)




Step 5a: Create App

import android.app.Application package your_package_name_here

import androidx.room.Room
@Database

abstract class MyDatabase: RoomDatabase() {
// more code here

import your_package_name_here.MyDatabase

class MyRoomApplication: Application() { 3

lateinit var myDB: MyDatabase
override fun onCreate() {
super.onCreate()
myDB = Room.databaseBuilder(applicationContext,
MyDatabase: :class.java, name = “my-db”).build()

Step 3: Define Data Access Object (SQL operators)

@ao // Data Access Objects
interface PartyDao {

@Insert

suspend fun addGuest(g: Guest)

@Insert
suspend fun youCanNameThisFunctionAnything(_: PartyTable)

@QUpdate // Update a record with matching primary key
suspend fun modifyTable(_: PartyTable)

@Delete // Delete a record with matching primary key
suspend fun removelIt(g: Guest)
}




Step 3b: Define Interface for SQL Operations

@ao // Data Access Objects

interface PartyDao {
@Query(“DROP * FROM guests”)
suspend fun guestCleanup()

@Query(“SELECT * FROM partytable seats >= :seats”)
suspend fun searchTable(seats: Int): List<PartyTable>

@Query(“SELECT * FROM guests”)
suspend fun getAllGuests(): List<Guest>
// fun getAllGuests(): Flow<List<Guest>> // Without suspend

List<Guest> vs Flow<List<Guest>>

@Query(“SELECT * FROM guests”) Query result is NOT updated on table updates
suspend fun getAll(): List<Guest>

@Query(“SELECT * FROM guests”) Query result is automatically updated when the
fun getAll(): Flow<List<Guest>> table updates
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Step 4: Define The DataBase Class

Project Q<

@ao // Data Access Objects
interface PartyDao { /* your access functions here */}

@atabase(entities = [Guest::class, PartyTable::class],
version = 1,
exportSchema = true)
abstract class MyDatabase: RoomDatabase() {
abstract fun getInstance(): PartyDao

b-

a

v [3room-compose

.gradle

[ .idea

> [3 kotlin

v [app

> build
~ [cs357-schema
- [0 edu.gvsu.cis357.room.data.MyDatabase
{} 1.json
> Osrc
@ .gitignore
&2 build.gradle.kts
= proguard-rules.pro
[ gradle
@ .gitignore
&2 build.gradle.kts

3 aradle.propertie

Enable exportSchema if you plan for future DB migration
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Step 5b: Update AndroidManifest.xml

<?xml version=”1.0" encodiing="utf-8">
<manifest _______
<application
android:name="MyRoomApplication”
<activity android:name=".MainActivity”>
<!-- more contents here --->
</activity>
</application>
</manifest>
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Step 6: Access DB in ViewModel Coroutine

class MyViewModel (app:Application): AndroidViewModel(app) {

lateinit var guests: Flow<List<Guest>>
private set

init {
viewModelScope.launch(Dispatchers.I0) {
guests = myDB.getAllGuests()
3

fun addNewGuest(firstName: String, /* args */) {
viewModelScope.launch(Dispatchers.I0) {
val g = Guest(firstName = firstName, lastName = “__”)

}

private val myDB: PartyDao = (app as MyRoomApplication).myDB.getInstance();

// prevent view from directly altering guests

@Dao // Data Access Objects
interface PartyDao {

@Insert

suspend fun addGuest(_: Guest)

@Query(“
fun getAllGuests(): Flow<List<Guest>>
3

myDB.addGuest(g) // this automatically updates the Flow<xxxxx>
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Alt 6: Altering Query Results in ViewModel

class MyViewModel (app:Application): AndroidViewModel(app) {

val guests = _guests.asStateFlow()
init {
viewModelScope.launch(Dispatchers.I0) {
myDB. getAllGuests().collect { gx in
withContext(Dispatchers.Main) { _guests.value =

}

gx }

fun sortGuestList() {
_guest.update { it.sortedBy { it.firstName } }

private var _guests = MutableStateFlow<List<Guest>>(emptyList())

@ao // Data Access Objects
interface PartyDao {

@Insert

suspend fun addGuest(_: Guest)

@Query(“_____ )
fun getAllGuests(): Flow<List<Guest>>
3
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Step 7: Wiring Up with View

@Composable
fun SomeFunction (viewModel: MyViewModel) {
val guests by viewModel.guests.collectsState(emptyList())
Column {
Button(onClick = { viewModel.addNewGuest(“Ray”) }) {
Text(“Add Guest”)

3 class MyViewModel: _____ {
LazyColumn { lateinit var guests: Flow<List<Guest>>
items(guests) { private val myDB: PartyDao = ______ ,getInstance()
Text(“${it.firstName} ${it.lastName}”) fun addNewGuest(firstName: String) {
3 val g =
3 3
} }
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Debugging Tools
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DB Inspection

View = Tool Windows = App Inspection

File Edit View Navigate Code Refactor Build

Tool Windows

Run Tools Git Window

o~ Commit

Appearance [ Project Alt+1
Android p e =
Quick Definition Ctrl+Shift+ [] Bookmarks Alt+2
v Show Siblings Q Find Alt+3
Quick Type Definition > Run Alt+4
> 0
Recent Files ctri+E | Lx Debug Alt+5
Recently Changed Files ® Problems Alt+6
Recent Locations Ctrl+Shift+E 8o Structure Alt+7
> @ Recent Changes Alt+Shift+C | & Services Alt+8
» @ [ Compare with Clipboard ¥ Git Alt+9 |
> (Rje Quick Switch Scheme... Ctrl+ (@ Profiler
£ App Inspection
> (21 Reset Font Size in All Editors . Gl
Care [, App Links Assistant
iy Bidi Text Base Direction : x
£7 Grac. € App Quality Insights
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Android Studio: App Inspector

ful

3

Inspection

+
Build
&
GraphQL

®

App
Quality Insights

o)
Logcat

O]

Problems

o)

Room.databaseBuilder(applicationContext,

App Inspection

[& Pixel 7 > edu.gvsu.cis357.room

£3 Database Inspector

Databases

- [ii] Guest
[3id
[T firstName
] lastName

> [l PartyTable

@ Network Inspector

> e

INTEGER, NOT NULL 2
TEXT, NOTNUL 3
TEXT, NOT NU 4

5

> [f{ room_master_table

MyDatabase: :class.java, name = “my-db”)

= Ba_ckgreuﬁa’Task Inspector

f0-Guest

Live updates 7

3 id

5

a B W N =

+ firstName + lastName
Delila Dickinson
Sharilyn Lynch
Zaida Cassin
Mason Abernathy
Tesha Mohr
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Android Studio: Wipe Data of AVD

Device Manager

B +% @

~ Name

° Medium Phone

e Pixel 8 Pro API 33 Tiramisu
= Android 13.0 ("Tiramisu") | arm64

= Android 13.0 ("Tiramisu") | armé4

API T...

SSMie |

33 Vir.. [

Notificat

&7

Gradle

Pair Wearable

& Edit

& Duplicate
@) Wipe Data
i Delete

[ Open in Device Explorer
View Details
@ Show on Disk

o e —
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Wiping Data on a Physical Device

1007 ® & v4
o
G ' ®
Photos Gmail  YouTube Play Store
Eq @ G e
Calendar Camera Chrome Clock
s 6 QOm
Contacts Drive Files Gmall
3 (O Ao
Google M R Pauseapp

tr ®

Photos  PlayStore  podkastgra.  room-comp.

A . 6B o

#1: Long Press on the
app icon = App Info

1007 B & v4

&

App info

room-compose

& o A

Open Uninstall Force stop.

Notifications

Storage & cache
12.28 MB used in internal storage

Mobile data & Wi-Fi

No data used

Screen time
0 minutes today

App battery usage

No battery use since last full charge

1008 ) & v4

=

Storage

room-compose
1.0

m

Space used

App size
1226 M8

User data
20488

Cache
0B

Total
12.28 MB
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Using ForeignKey

@Entity

data class ParentTable(
@PrimaryKey pk_in_parent: Int,
// other column definitions

@Entity(foreignKeys = [ForeignKey(
entity = ParentTable::class,
parentColumns = [“pk_in_parent”].
childColumns = [“pk_from_parent”],
onDelete = CASCADE)]

data class ChildTable(

@PrimaryKey prima: Int,
pk_from_parent: Int, // foreign key
// other column definitions

CASCADE: deleting a row in ParentTable will also
delete matching rows in the ChildTable
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Schema Update: DB Migration

// Data class after the version update.
@Entity data class PartyTable(

@PrimaryKey(autoGenerate = true) val tid: Int, // In version 1
val seatingCapacity: Int, // In version 1
val seatingOccupancy: Int = @) // New in version 2

class MyApp: Application() {
lateinit var myDB: MyDatabase
override fun onCreate() {
myDB = Room.databaseBuilder(applicationContext, MyDatabase::class.java, "my-db")
.addMigrations(V1_TO_V2).build()
}

val V1_TO_V2 = object : Migration(1,2) {
override fun migrate(db: SupportSQLiteDatabase) {

3
3

db.execSQL("ALTER TABLE partytable ADD COLUMN seatingoccupancy INTEGER DEFAULT 0")
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