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activity_main.xml
<?xml version="1.0" encoding="utf-8"?> 
<android.support.constraint.ConstraintLayout xmlns:android="http://schemas.android.com/apk/res/android" 
    xmlns:app="http://schemas.android.com/apk/res-auto" 
    xmlns:tools="http://schemas.android.com/tools" 
    android:layout_width="match_parent" 
    android:layout_height="match_parent" 
    tools:context=".MainActivity"> 

    <android.support.v7.widget.CardView 
        android:layout_width="match_parent" 
        android:layout_height="wrap_content"> 

        <RelativeLayout 
            android:padding="16dp" 
            android:layout_width="match_parent" 
            android:layout_height="wrap_content"> 

            <ImageView 
                android:id="@+id/iv_icon" 
                android:src="@drawable/water" 
                android:layout_alignParentLeft="true" 
                android:layout_alignParentTop="true" 
                android:layout_marginRight="16dp" 
                android:layout_width="64dp" 
                android:layout_height="64dp" /> 

            <TextView 
                android:id="@+id/tv_title" 
                android:layout_toRightOf="@+id/iv_icon" 
                android:layout_alignParentTop="true" 
                android:text="Drink water" 
                android:textSize="30sp" 
                android:layout_width="wrap_content" 
                android:layout_height="wrap_content" /> 

            <TextView 
                android:id="@+id/tv_description" 
                android:text="A refreshing glass of water gets you hydrated" 
                android:layout_toRightOf="@+id/iv_icon" 
                android:layout_below="@+id/tv_title" 
                android:layout_width="wrap_content" 
                android:layout_height="wrap_content" /> 

        </RelativeLayout> 

    </android.support.v7.widget.CardView> 

</android.support.constraint.ConstraintLayout>





Zugriff auf Views - the Java 
way

package at.htl.habittrainer 

import android.support.v7.app.AppCompatActivity 
import android.os.Bundle 
import android.widget.TextView 

class MainActivity : AppCompatActivity() { 

    private lateinit var tvDescription: TextView 

    override fun onCreate(savedInstanceState: Bundle?) { 
        super.onCreate(savedInstanceState) 
        setContentView(R.layout.activity_main) 

        tvDescription = findViewById(R.id.tv_description) 
        tvDescription?.text = "A refreshing glass of water gets you hydrated" 
    } 
} 

1. Zuerst muß man eine 
Java-Variable für jede 
View anlegen. 

2. Man muß der Java-
Variable das View-Objekt 
zuweisen 

3. Nun kann man dem View-
Objekt Werte zuweisen1

2
3

Hier wird sichergestellt, 
dass das Objekt != null 

ist



package at.htl.habittrainer 

import android.support.v7.app.AppCompatActivity 
import android.os.Bundle 
import android.widget.TextView 
import kotlinx.android.synthetic.main.activity_main.* 

class MainActivity : AppCompatActivity() { 

    override fun onCreate(savedInstanceState: Bundle?) { 
        super.onCreate(savedInstanceState) 
        setContentView(R.layout.activity_main) 

        tv_description.text = "A refreshing glass of water gets you hydrated" 
         
    } 
}

Zeile löschen
1

3

Die „kotlin-android-
extensions“ scannen 

automatisch die Layout-
Files und erstellen 

Variablen für jede View mit 
deren id

Zugriff auf Views - the Kotlin 
way
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MainActivity.kt
package at.htl.habittrainer 

import android.support.v7.app.AppCompatActivity 
import android.os.Bundle 
import android.widget.TextView 
import kotlinx.android.synthetic.main.activity_main.* 

class MainActivity : AppCompatActivity() { 

    private lateinit var tvDescription: TextView 

    override fun onCreate(savedInstanceState: Bundle?) { 
        super.onCreate(savedInstanceState) 
        setContentView(R.layout.activity_main) 

        iv_icon.setImageResource(R.drawable.water) 
        tv_title.text = getString(R.string.drink_water) 
        tv_description.text = getString(R.string.drink_water_desc) 

    } 
}



activity_main.xml
<RelativeLayout 
    android:padding="16dp" 
    android:layout_width="match_parent" 
    android:layout_height="wrap_content"> 

    <ImageView 
        android:id="@+id/iv_icon" 
        android:layout_alignParentStart="true" 
        android:layout_alignParentLeft="true" 
        android:layout_alignParentTop="true" 
        android:layout_marginRight="16dp" 
        android:layout_width="64dp" 
        android:layout_height="64dp" 
        android:layout_marginEnd="16dp" 
        android:contentDescription="@string/habit_icon" /> 

    <TextView 
        android:id="@+id/tv_title" 
        android:layout_toRightOf="@+id/iv_icon" 
        android:layout_alignParentTop="true" 
        android:textSize="30sp" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_toEndOf="@+id/iv_icon" /> 

    <TextView 
        android:id="@+id/tv_description" 
        android:layout_toRightOf="@+id/iv_icon" 
        android:layout_toEndOf="@+id/iv_icon" 
        android:layout_below="@+id/tv_title" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" /> 

</RelativeLayout>



single_card.xml
<?xml version="1.0" encoding="utf-8"?> 
<android.support.v7.widget.CardView 
    xmlns:android="http://schemas.android.com/apk/res/android" 
    android:layout_width="match_parent" 
    android:layout_height="wrap_content"> 

    <RelativeLayout 
        android:layout_width="match_parent" 
        android:layout_height="wrap_content" 
        android:padding="16dp"> 

        <ImageView 
            android:id="@+id/iv_icon" 
            android:layout_width="64dp" 
            android:layout_height="64dp" 
            android:layout_alignParentLeft="true" 
            android:layout_alignParentStart="true" 
            android:layout_alignParentTop="true" 
            android:layout_marginEnd="16dp" 
            android:layout_marginRight="16dp" 
            android:contentDescription="@string/habit_icon" /> 

        <TextView 
            android:id="@+id/tv_title" 
            android:layout_width="wrap_content" 
            android:layout_height="wrap_content" 
            android:layout_alignParentTop="true" 
            android:layout_toEndOf="@+id/iv_icon" 
            android:layout_toRightOf="@+id/iv_icon" 
            android:textSize="30sp" /> 

        <TextView 
            android:id="@+id/tv_description" 
            android:layout_width="wrap_content" 
            android:layout_height="wrap_content" 
            android:layout_below="@+id/tv_title" 
            android:layout_toEndOf="@+id/iv_icon" 
            android:layout_toRightOf="@+id/iv_icon" /> 

    </RelativeLayout> 

</android.support.v7.widget.CardView>

1. Neues Layout 
„single_card.xml“ anlegen 

2. Das CardView-Element aus 
activity_main.xml verschieben 

3. Den Namespace generieren 
lassen 

4. Ebenso fehlende layout-
einträge



dependencies { 
    compile 'com.android.support:cardview-v7:27.0.2' 
    compile 'com.android.support:recyclerview-v7:27.0.2' 
    implementation fileTree(dir: 'libs', include: ['*.jar']) 
    implementation"org.jetbrains.kotlin:kotlin-stdlib-jre7:$kotlin_version" 
    implementation 'com.android.support:appcompat-v7:27.0.2' 
    implementation 'com.android.support.constraint:constraint-layout:1.0.2' 
    testImplementation 'junit:junit:4.12' 
    androidTestImplementation 'com.android.support.test:runner:1.0.1' 
    androidTestImplementation 'com.android.support.test.espresso:espresso-core:3.0.1' 
} 

Dependency für RecyclerView 
eintragen





activity_main.xml

<?xml version="1.0" encoding="utf-8"?> 
<android.support.constraint.ConstraintLayout  
    xmlns:android="http://schemas.android.com/apk/res/android" 
    xmlns:tools="http://schemas.android.com/tools" 
    android:layout_width="match_parent" 
    android:layout_height="match_parent" 
    tools:context=".MainActivity"> 

    <android.support.v7.widget.RecyclerView 
        android:id="@+id/rv" 
        android:layout_width="match_parent" 
        android:layout_height="match_parent" /> 

</android.support.constraint.ConstraintLayout>



MainActivity.kt

class MainActivity : AppCompatActivity() { 

     override fun onCreate(savedInstanceState: Bundle?) { 
        super.onCreate(savedInstanceState) 
        setContentView(R.layout.activity_main) 

        // Adapter -> defines data 
        // RecyclerView -> implement 3 methods 
        rv.setHasFixedSize(true) 

        rv.layoutManager = LinearLayoutManager(this) 
        rv.adapter = HabitsAdapter(getSampleHabits()) 
    } 
}



Data Class Habit.kt

package at.htl.habittrainer 

data class Habit(val title: String, val description: String, val image: Int) 

fun getSampleHabits(): List<Habit> { 
    return listOf( 
            Habit("Go for walk", 
                    "A nice walk in the sun gets you ready for the day ahead", 
                    R.drawable.walk), 

            Habit("Drink a glass of water", 
                    "A refreshing glass of water gets you hydrated", 
                    R.drawable.water) 
    ) 
}



HabitsAdapter.kt

package at.htl.habittrainer 

import android.support.v7.widget.RecyclerView 
import android.view.View 
import android.view.ViewGroup 

class HabitsAdapter(val habits: List<Habit>) : RecyclerView.Adapter<HabitsAdapter.HabitViewHolder>() { 

    class HabitViewHolder(val iv: View) : RecyclerView.ViewHolder(iv) 

    override fun onBindViewHolder(holder: HabitViewHolder?, position: Int) { 
        TODO("not implemented")  
   } 

    override fun onCreateViewHolder(parent: ViewGroup?, viewType: Int): HabitViewHolder { 
        TODO("not implemented")    } 

    override fun getItemCount(): Int { 
        return habits.size 
    } 
}

Ctrl-I

kann verkürzt werden auf



Create a new ViewHolder
package at.htl.habittrainer 

import android.support.v7.widget.RecyclerView 
import android.view.LayoutInflater 
import android.view.View 
import android.view.ViewGroup 

class HabitsAdapter(val habits: List<Habit>) : RecyclerView.Adapter<HabitsAdapter.HabitViewHolder>() { 

    class HabitViewHolder(val iv: View) : RecyclerView.ViewHolder(iv) 

    override fun onBindViewHolder(holder: HabitViewHolder, position: Int) { 
         
    } 

    // Create a new ViewHolder 
    override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): HabitViewHolder { 
        val view = LayoutInflater 
                .from(parent.context) 
                .inflate(R.layout.single_card, parent, false) 
        return HabitViewHolder(view) 
    } 

    override fun getItemCount() = habits.size 
}

parent kann hier nicht null werden

sonst „java.lang.IllegalStateException: The 
specified child already has a parent. You must call 
removeView() on the child's parent first“



Specify contents
package at.htl.habittrainer 

import android.support.v7.widget.RecyclerView 
import android.view.LayoutInflater 
import android.view.View 
import android.view.ViewGroup 
import kotlinx.android.synthetic.main.single_card.view.* 

class HabitsAdapter(val habits: List<Habit>) : RecyclerView.Adapter<HabitsAdapter.HabitViewHolder>() { 

    class HabitViewHolder(val card: View) : RecyclerView.ViewHolder(card) 

    // Specifies the contents for the shown habit 
    override fun onBindViewHolder(holder: HabitViewHolder?, index: Int) { 
        if (holder != null) {  // if wegen SmartCast 
            val habit = habits[index] 
            holder.card.tv_title.text = habit.title 
            holder.card.tv_description.text = habit.description 
            holder.card.iv_icon.setImageResource(habit.image) 
        } 
    } 

    // Create a new ViewHolder 
    override fun onCreateViewHolder(parent: ViewGroup, viewType: Int): HabitViewHolder { 
        val view = LayoutInflater 
                .from(parent.context) 
                .inflate(R.layout.single_card, parent, false) 
        return HabitViewHolder(view) 
    } 

    override fun getItemCount() = habits.size 
}





Creating a Menu
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Alt-Enter

Die drei Punkte 
nehmen nun 

weniger Platz weg



Crtrl-O

zum schnelleren Finden 
oCOM eintippen



MainActivity.kt
package at.htl.habittrainer 

import android.support.v7.app.AppCompatActivity 
import android.os.Bundle 
import android.support.v7.widget.LinearLayoutManager 
import android.view.Menu 
import android.widget.TextView 
import kotlinx.android.synthetic.main.activity_main.* 

class MainActivity : AppCompatActivity() { 

    override fun onCreate(savedInstanceState: Bundle?) { 
        super.onCreate(savedInstanceState) 
        setContentView(R.layout.activity_main) 

        // Adapter -> defines data 
        // RecyclerView -> implement 3 methods 
        rv.setHasFixedSize(true) 

        rv.layoutManager = LinearLayoutManager(this) 
        rv.adapter = HabitsAdapter(getSampleHabits()) 
    } 

    override fun onCreateOptionsMenu(menu: Menu?): Boolean { 
        menuInflater.inflate(R.menu.main_menu, menu) 
        return true 
    } 
}





Detail input form





Linear Layout
Variante 1





Layout File anlegen





In MainActivity.kt 
<Ctrtl>-O zum 
Überschreiben



Intents

• implizite Intents 

• explizite Intents



MainActivity.kt
class MainActivity : AppCompatActivity() { 

    override fun onCreate(savedInstanceState: Bundle?) { 
        super.onCreate(savedInstanceState) 
        setContentView(R.layout.activity_main) 

        // Adapter -> defines data 
        // RecyclerView -> implement 3 methods 
        rv.setHasFixedSize(true) 

        rv.layoutManager = LinearLayoutManager(this) 
        rv.adapter = HabitsAdapter(getSampleHabits()) 
    } 

    override fun onCreateOptionsMenu(menu: Menu?): Boolean { 
        menuInflater.inflate(R.menu.main_menu, menu) 
        return true 
    } 

    override fun onOptionsItemSelected(item: MenuItem): Boolean { 
        if (item.itemId == R.id.add_habit) { 
            val intent = Intent(this, CreateHabitActivity::class.java) 
            startActivity(intent) 
        } 
        return true 
    } 
}

„::class.java“ um Zugriff 
auf eine Java-Klasse im 
Bytecode zu erhalten



1. if-Körper markieren 
2. <Alt><Cmd>-M drücken 
3. Namen der Funktion 

„switchTo“ eingeben 
4. Ok 
5. Parameter ergänzen 

(nächste Folie)



MainActivity.kt - switchTo()
class MainActivity : AppCompatActivity() { 

    ... 

    override fun onOptionsItemSelected(item: MenuItem): Boolean { 
        if (item.itemId == R.id.add_habit) { 
            switchTo(CreateHabitActivity::class.java) 
        } 
        return true 
    } 

    private fun switchTo(c: Class<*>) { 
        val intent = Intent(this, c) 
        startActivity(intent) 
    } 
}

Es wird eine beliebige Klasse 
als Parameter übergeben



activity_create
_habit.xml

<?xml version="1.0" encoding="utf-8"?> 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
    xmlns:app="http://schemas.android.com/apk/res-auto" 
    xmlns:tools="http://schemas.android.com/tools" 
    android:layout_width="match_parent" 
    android:layout_height="match_parent" 
    android:orientation="vertical" 
    android:padding="8dp"> 

    <EditText 
        android:id="@+id/et_title" 
        android:layout_width="match_parent" 
        android:layout_height="wrap_content" 
        android:hint="@string/eat_an_apple" /> 

    <EditText 
        android:id="@+id/et_descr" 
        android:layout_width="match_parent" 
        android:layout_height="wrap_content" 
        android:hint="@string/apple_descr" 
        android:inputType="textMultiLine" 
        android:lines="2" /> 

    <Button 
        android:id="@+id/btn_choose_image" 
        android:layout_width="match_parent" 
        android:layout_height="wrap_content" 
        android:text="@string/choose_image" /> 

    <ImageView 
        android:id="@+id/iv_image" 
        android:layout_width="wrap_content" 
        android:layout_height="wrap_content" 
        android:layout_gravity="center_horizontal" 
        android:contentDescription="@string/selected_image" 
        android:padding="10dp" /> 

    <Button 
        android:id="@+id/btn_save" 
        android:layout_width="match_parent" 
        android:layout_height="wrap_content" 
        android:text="@string/save" 
        /> 

    <TextView 
        android:id="@+id/tv_error" 
        android:layout_width="match_parent" 
        android:layout_height="wrap_content" 
        android:visibility="invisible" 
        android:textColor="#e53935" /> 
</LinearLayout>

<string name="eat_an_apple">Eat an apple</string> 
<string name="apple_descr">An apple a day keeps the doctor away</string> 
<string name="choose_image">Choose image…</string> 
<string name="selected_image">Selected image</string> 
<string name="save">Save</string> 

Erstellen Sie dieses Layout. Sie können 
hierfür natürlich den Designer 

verwenden. 

Untenstehend ersehen Sie die 
benötigten Textressourcen in  

values/strings.xml



Guidelines für Layout

• https://material.io/guidelines/style/color.html

https://material.io/guidelines/style/color.html




Intents
CreateHabitActivity

fun chooseImage

ImageChooser
action: ACTION_GET_CONTENT 
id: CHOOSE_IMAGE_REQUEST 
type: image/*

fun onActivityResult
action: ACTION_GET_CONTENT 
id: CHOOSE_IMAGE_REQUEST 
data:

Intent-Objekt: intent

Intent-Objekt: data

Chooser-Objekt: chooser



onClick-Methode 1
package at.htl.habittrainer 

... 
import android.os.Bundle 
import android.provider.MediaStore 
import android.util.Log 
import android.view.View 
import kotlinx.android.synthetic.main.activity_create_habit.* 
import java.io.IOException 

class CreateHabitActivity : AppCompatActivity() { 

    private val TAG = CreateHabitActivity::class.java.simpleName 

    private val CHOOSE_IMAGE_REQUEST = 4711 

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

    fun chooseImage(v: View) { 
        val intent = Intent() 
        intent.type = "image/*" 
        intent.action = Intent.ACTION_GET_CONTENT 

        val chooser = Intent.createChooser(intent, "Choose image for habit") 
        startActivityForResult(chooser, CHOOSE_IMAGE_REQUEST) 

        Log.d(TAG, "Intent to choose image sent ...") 
    } 

    ... 
}



onClick-Methode 2
... 

class CreateHabitActivity : AppCompatActivity() { 

... 

    override fun onActivityResult(requestCode: Int, resultCode: Int, data: Intent?) { 
        super.onActivityResult(requestCode, resultCode, data) 

        if (requestCode == CHOOSE_IMAGE_REQUEST 
                && resultCode == Activity.RESULT_OK 
                && data != null 
                && data.data != null) { 

            Log.d(TAG, "An image was chosen by the user") 

            val bitmap = tryReadBitmap(data.data) 

            bitmap?.let { 
                iv_image.setImageBitmap(bitmap) 
                Log.d(TAG, "Read image bitmap and updated image view.") 
            } 
        } 
    } 

    fun tryReadBitmap(data: Uri): Bitmap? { 
        return try { 
            MediaStore.Images.Media.getBitmap(contentResolver, data) 
        } catch (e: IOException) { 
            e.printStackTrace() 
            null 
        } 
    } 
}

Der Code im let-Block wird 
nur ausgeführt, wenn bitmap 

!= null ist







Save-Button



CreateHabitActivity
class CreateHabitActivity : AppCompatActivity() { 

    private val TAG = CreateHabitActivity::class.java.simpleName 

    private val CHOOSE_IMAGE_REQUEST = 4711 

    private var imageBitmap: Bitmap? = null 

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

    fun storeHabit(v: View) { 
        if (et_title.text.toString().isBlank() 
                || et_descr.text.toString().isBlank()) { 
            Log.d(TAG, "No habit stored: title or description missing.") 
            displayErrorMessage("Your habit needs an engaging title and description.") 
            return 
        } else if (imageBitmap == null) { 
            Log.d(TAG, "No habit stored: image missing.") 
            displayErrorMessage("Add a motivating picture to your habit") 
            return 
        } 

        // store the habit in database ... 
        tv_error.visibility = View.INVISIBLE 
    } 

    private fun displayErrorMessage(message: String) { 
        tv_error.text = message 
        tv_error.visibility = View.VISIBLE 
    } 

    fun chooseImage(v: View) { 
        ... 
    } 

    override fun onActivityResult(requestCode: Int, resultCode: Int, data: Intent?) { 
        super.onActivityResult(requestCode, resultCode, data) 

        if (requestCode == CHOOSE_IMAGE_REQUEST 
                && resultCode == Activity.RESULT_OK 
                && data != null 
                && data.data != null) { 

            Log.d(TAG, "An image was chosen by the user") 

            val bitmap = tryReadBitmap(data.data) 

            bitmap?.let { 
                this.imageBitmap = bitmap 
                iv_image.setImageBitmap(bitmap) 
                Log.d(TAG, "Read image bitmap and updated image view.") 
            } 
        } 
    } 

    fun tryReadBitmap(data: Uri): Bitmap? { 
        ... 
    } 
}





Extension Functions
class CreateHabitActivity : AppCompatActivity() { 
    ... 

    fun storeHabit(v: View) { 
        if (et_title.isBlank() || et_descr.isBlank()) { 
            Log.d(TAG, "No habit stored: title or description missing.") 
            displayErrorMessage("Your habit needs an engaging title and description.") 
            return 
        } else if (imageBitmap == null) { 
            Log.d(TAG, "No habit stored: image missing.") 
            displayErrorMessage("Add a motivating picture to your habit") 
            return 
        } 

        // store the habit in database ... 
        tv_error.visibility = View.INVISIBLE 
    } 

... 
} 

//    private fun EditText.isBlank(): Boolean { 
//        if (this.text.toString().isBlank()) { 
//            return true 
//        } 
//        return false 
//    } 

private fun EditText.isBlank() = this.text.isBlank()

Auch diese Schreibweise 
wäre möglich



SQL-Datenbank



Contracts.kt
package at.htl.habittrainer.db 

import android.provider.BaseColumns 

val DATABASE_NAME = "habittrainer.db" 
val DATABASE_VRSION = 10 

object HabitEntry : BaseColumns { 
    val TABLE_NAME = "habit" 
    val _ID = "id" 
    val TITLE_COL = "title" 
    val DESCR_COL = "description" 
    val IMAGE_COL = "image" 
}

package android.provider; 

public interface BaseColumns { 
    String _COUNT = "_count"; 
    String _ID = "_id"; 
}

Diese Spalte sollte eigentlich vom 
Interface BaseColumns zur Verfügung 
gestellt werden, doch Kotlin kennt das 

Konzept der static fields nicht, daher hat 
man keinen Zugriff auf _ID des 

Interfaces



HabitTrainerDb.kt



HabitTrainerDb.kt
package at.htl.habittrainer.db 

import android.content.Context 
import android.database.sqlite.SQLiteDatabase 
import android.database.sqlite.SQLiteOpenHelper 
import android.provider.BaseColumns 

class HabitTrainerDb(context: Context) : SQLiteOpenHelper(context, DATABASE_NAME, null, 
DATABASE_VRSION) { 

    private val SQL_CREATE_ENTRIES = "CREATE TABLE ${HabitEntry.TABLE_NAME} (" + 
            "${HabitEntry._ID} INTEGER PRIMARY KEY, “ + 
            "${HabitEntry.TITLE_COL} TEXT, " + 
            "${HabitEntry.DESCR_COL} TEXT, " + 
            "${HabitEntry.IMAGE_COL} BLOB " + 
            ")" 

    private val SQL_DELETE_ENTRIES = "DROP TABLE IF EXISTS ${HabitEntry.TABLE_NAME}" 

    override fun onCreate(db: SQLiteDatabase) { 
        db.execSQL(SQL_CREATE_ENTRIES) 
    } 

    override fun onUpgrade(db: SQLiteDatabase, p1: Int, p2: Int) { 
        db.execSQL(SQL_DELETE_ENTRIES) 
        onCreate(db) 
    } 
}



HabitDbTable.kt
package at.htl.habittrainer.db 

import android.content.ContentValues 
import android.content.ContentValues.TAG 
import android.content.Context 
import android.graphics.Bitmap 
import android.util.Log 
import at.htl.habittrainer.Habit 
import java.io.ByteArrayOutputStream 

class HabitDbTable(context: Context) { 

    private val dbHelper = HabitTrainerDb(context) 

    fun store(habit: Habit): Long { 
        val db = dbHelper.writableDatabase 

        val values = ContentValues() 
        values.put(HabitEntry.TITLE_COL, habit.title) 
        values.put(HabitEntry.DESCR_COL, habit.description) 
        values.put(HabitEntry.IMAGE_COL, toByteArray(habit.image)) 

        val id = db.insert(HabitEntry.TABLE_NAME, null, values) 

        db.close() 

        Log.d(TAG, "Stored new habit to the DB $habit") 

        return id 
    } 

    private fun toByteArray(bitmap: Bitmap): ByteArray { 
        val stream = ByteArrayOutputStream() 
        bitmap.compress(Bitmap.CompressFormat.PNG, 0, stream) 
        return stream.toByteArray() 
    } 
}

ContentValues sind ein 
key/value-store in dem die 
Spaltenwerte übergeben 

werden

db.insert() speichert den 
Datensatz in der DB-

Tabelle

Jetzt muss noch in der data 
class der korrekte Datentyp für 
das image eingegeben werden



Habit.kt
package at.htl.habittrainer 

import android.graphics.Bitmap 

data class Habit(val title: String, val description: String, val image: Bitmap) 

//fun getSampleHabits(): List<Habit> { 
//    return listOf( 
//            Habit("Go for walk", 
//                    "A nice walk in the sun gets you ready for the day 
ahead", 
//                    R.drawable.walk), 
// 
//            Habit("Drink a glass of water", 
//                    "A refreshing glass of water gets you hydrated", 
//                    R.drawable.water) 
//    ) 
//}

unsere Dateninitialisierung paßt jetzt 
auch nicht mehr



MainActivity.kt
class MainActivity : AppCompatActivity() { 

    override fun onCreate(savedInstanceState: Bundle?) { 
        super.onCreate(savedInstanceState) 
        setContentView(R.layout.activity_main) 

        // Adapter -> defines data 
        // RecyclerView -> implement 3 methods 
        rv.setHasFixedSize(true) 

        rv.layoutManager = LinearLayoutManager(this) 
//        rv.adapter = HabitsAdapter(getSampleHabits()) 
    } 

    ... 
} Auch unser Adapter paßt nicht mehr



Datenbank-
Transaktionen



HabitDbTable.kt
class HabitDbTable(context: Context) { 

    private val dbHelper = HabitTrainerDb(context) 

    fun store(habit: Habit): Long { 
        val db = dbHelper.writableDatabase 

        val values = ContentValues() 
        values.put(HabitEntry.TITLE_COL, habit.title) 
        values.put(HabitEntry.DESCR_COL, habit.description) 
        values.put(HabitEntry.IMAGE_COL, toByteArray(habit.image)) 

        db.beginTransaction() 
        val id = try { 
            val returnValue = db.insert(HabitEntry.TABLE_NAME, null, values) 
            db.setTransactionSuccessful() 

            returnValue 
        } finally { 
            db.endTransaction() 
        } 
        db.close() 

        Log.d(TAG, "Stored new habit to the DB $habit") 

        return id 
    } 

    private fun toByteArray(bitmap: Bitmap): ByteArray { 
        val stream = ByteArrayOutputStream() 
        bitmap.compress(Bitmap.CompressFormat.PNG, 0, stream) 
        return stream.toByteArray() 
    } 
}

Der try-Block wird als 
expression verwendet

Dies ist eigentlich umfangreich. Wir 
werden versuchen dies mit Kotlin 

einfacher zu gestalten, mit weniger 
Boilerplate-code



Transaktion als 
extension function

class HabitDbTable(context: Context) { 

    private val dbHelper = HabitTrainerDb(context) 

    fun store(habit: Habit): Long { 
        val db = dbHelper.writableDatabase 

        val values = ContentValues() 
        values.put(HabitEntry.TITLE_COL, habit.title) 
        values.put(HabitEntry.DESCR_COL, habit.description) 
        values.put(HabitEntry.IMAGE_COL, toByteArray(habit.image)) 

        db.transaction { 
            db.insert(HabitEntry.TABLE_NAME, null, values) 
        } 

        Log.d(TAG, "Stored new habit to the DB $habit") 

        return id 
    } 

    private fun toByteArray(bitmap: Bitmap): ByteArray { 
        val stream = ByteArrayOutputStream() 
        bitmap.compress(Bitmap.CompressFormat.PNG, 0, stream) 
        return stream.toByteArray() 
    } 
} 

private fun SQLiteDatabase.transaction(function: () -> Unit) { 
    beginTransaction() 
    try { 
        function() 
        setTransactionSuccessful() 
    } finally { 
        endTransaction() 
    } 
    close() 
}

Ein extension function wird 
erstellt. Unit bedeutet, dass es 

KEINEN Rückgabewert gibt

1

Nun kann die 
Datenbankoperation gekapselt 

werden

2

Ein Problem bleibt noch. Es 
wird keine id zurückgegeben

3



db als 
Parameter

class HabitDbTable(context: Context) { 

    private val dbHelper = HabitTrainerDb(context) 

    fun store(habit: Habit): Long { 
        val db = dbHelper.writableDatabase 

        val values = ContentValues() 
        values.put(HabitEntry.TITLE_COL, habit.title) 
        values.put(HabitEntry.DESCR_COL, habit.description) 
        values.put(HabitEntry.IMAGE_COL, toByteArray(habit.image)) 

        db.transaction { 
            it.insert(HabitEntry.TABLE_NAME, null, values) 
        } 

        Log.d(TAG, "Stored new habit to the DB $habit") 

        return id 
    } 

    private fun toByteArray(bitmap: Bitmap): ByteArray { 
        val stream = ByteArrayOutputStream() 
        bitmap.compress(Bitmap.CompressFormat.PNG, 0, stream) 
        return stream.toByteArray() 
    } 
} 

private fun SQLiteDatabase.transaction(function: (SQLiteDatabase) -> Unit) { 
    beginTransaction() 
    try { 
        function(this) 
        setTransactionSuccessful() 
    } finally { 
        endTransaction() 
    } 
    close() 
}

Somit wird immer die korrekte db 
verwendet.



extension function in der 
extension function

class HabitDbTable(context: Context) { 

    ... 

        db.transaction { 
            insert(HabitEntry.TABLE_NAME, null, values) 
        } 

        Log.d(TAG, "Stored new habit to the DB $habit") 

        return id 
    } 

    private fun toByteArray(bitmap: Bitmap): ByteArray { 
        val stream = ByteArrayOutputStream() 
        bitmap.compress(Bitmap.CompressFormat.PNG, 0, stream) 
        return stream.toByteArray() 
    } 
} 

private fun SQLiteDatabase.transaction(function: SQLiteDatabase.() -> Unit) { 
    beginTransaction() 
    try { 
        function() 
        setTransactionSuccessful() 
    } finally { 
        endTransaction() 
    } 
    close() 
}

Die als Parameter 
übergebene db wird nun als 

extension function von 
SQLiteDatabase deklariert

Da die db eine extension 
ist, kann nun die 

übergebene Funktion ganz 
einfach aufgerufen werden

Das it. kann nun 
weggelassen werden



inline und return-Value
class HabitDbTable(context: Context) { 

    ... 

        val id = db.transaction { 
            insert(HabitEntry.TABLE_NAME, null, values) 
        } 

        Log.d(TAG, "Stored new habit to the DB $habit") 

        return id 
    } 

    ... 
} 

private inline fun <T> SQLiteDatabase.transaction(function: SQLiteDatabase.() -> T): T { 
    beginTransaction() 
    val result = try { 
        val returnValue = function() 
        setTransactionSuccessful() 

        returnValue 
    } finally { 
        endTransaction() 
    } 
    close() 

    return result 
}

Der Rückgabewert ist generisch. Beim 
Aufruf der Transaktion ist die id 

automatisch vom Typ long

Die inline Funktion sorgt dafür, dass im 
Bytecode die extension function beim 
Aufruf den transaction-Block ersetzt. 

Der Code sieht also wieder genau wie 
am Anfang aus. Der Code ist 

modularisiert und trotzdem performant



with-Klausel
class HabitDbTable(context: Context) { 

    private val TAG = HabitDbTable::class.java.simpleName 

    private val dbHelper = HabitTrainerDb(context) 

    fun store(habit: Habit): Long { 
        val db = dbHelper.writableDatabase 

        val values = ContentValues() 
        with(values) { 
            put(HabitEntry.TITLE_COL, habit.title) 
            put(HabitEntry.DESCR_COL, habit.description) 
            put(HabitEntry.IMAGE_COL, toByteArray(habit.image)) 
        } 

        val id = db.transaction { 
            insert(HabitEntry.TABLE_NAME, null, values) 
        } 

        Log.d(TAG, "Stored new habit to the DB $habit") 

        return id 
    } 
}



CreateHabitActivity.kt
fun storeHabit(v: View) { 
    if (et_title.isBlank() 
            || et_descr.isBlank()) { 
        Log.d(TAG, "No habit stored: title or description missing.") 
        displayErrorMessage("Your habit needs an engaging title and description.") 
        return 
    } else if (imageBitmap == null) { 
        Log.d(TAG, "No habit stored: image missing.") 
        displayErrorMessage("Add a motivating picture to your habit") 
        return 
    } 

    // store the habit in database ... 
    val title = et_title.text.toString() 
    val description = et_descr.text.toString() 
    val habit = Habit(title, description, imageBitmap!!) 

    val id = HabitDbTable(this).store(habit) 

    if (id == -1L) { 
        displayErrorMessage("Habit could not be stored... let's not make this a habit") 
    } else { 
        val intent = Intent(this, MainActivity::class.java) 
        startActivity(intent) 
    } 
}



HabitsAdapter.kt

// Specifies the contents for the shown habit 
override fun onBindViewHolder(holder: HabitViewHolder?, index: Int) { 
    if (holder != null) {  // if wegen SmartCast 
        val habit = habits[index] 
        holder.card.tv_title.text = habit.title 
        holder.card.tv_description.text = habit.description 
        holder.card.iv_icon.setImageBitmap(habit.image) 
    } 
}





HabitDbTable.kt
fun readAllHabits(): List<Habit> { 

    val columns = arrayOf(HabitEntry._ID, HabitEntry.TITLE_COL, 
            HabitEntry.DESCR_COL, HabitEntry.IMAGE_COL) 

    val order = "${HabitEntry._ID} ASC" 

    val db = dbHelper.readableDatabase 

    val cursor = db.query(HabitEntry.TABLE_NAME, columns, null, null, null, null, 
order) 

    val habits = mutableListOf<Habit>() 
    while (cursor.moveToNext()) { 
        val title = cursor.getString(cursor.getColumnIndex((HabitEntry.TITLE_COL))) 
        val desc = cursor.getString(cursor.getColumnIndex((HabitEntry.DESCR_COL))) 
        val byteArray = cursor.getBlob(cursor.getColumnIndex((HabitEntry.IMAGE_COL))) 
        val bitmap = BitmapFactory.decodeByteArray(byteArray, 0, byteArray.size) 
        habits.add(Habit(title, desc, bitmap)) 
    } 
    cursor.close() 

    return habits 
}



MainActivity.kt

override fun onCreate(savedInstanceState: Bundle?) { 
    super.onCreate(savedInstanceState) 
    setContentView(R.layout.activity_main) 

    // Adapter -> defines data 
    // RecyclerView -> implement 3 methods 
    rv.setHasFixedSize(true) 
    rv.layoutManager = LinearLayoutManager(this) 
    rv.adapter = HabitsAdapter(HabitDbTable(this).readAllHabits()) 
}







class HabitDbTable(context: Context) { 

    ... 

    fun readAllHabits(): List<Habit> { 

        val columns = arrayOf(HabitEntry._ID, HabitEntry.TITLE_COL, 
                HabitEntry.DESCR_COL, HabitEntry.IMAGE_COL) 

        val order = "${HabitEntry._ID} ASC" 

        val db = dbHelper.readableDatabase 

        val cursor = db.doQuery(HabitEntry.TABLE_NAME, columns, orderBy = order) 

        val habits = mutableListOf<Habit>() 
        while (cursor.moveToNext()) { 
            val title = cursor.getString(cursor.getColumnIndex((HabitEntry.TITLE_COL))) 
            val desc = cursor.getString(cursor.getColumnIndex((HabitEntry.DESCR_COL))) 
            val byteArray = cursor.getBlob(cursor.getColumnIndex((HabitEntry.IMAGE_COL))) 
            val bitmap = BitmapFactory.decodeByteArray(byteArray, 0, byteArray.size) 
            habits.add(Habit(title, desc, bitmap)) 
        } 
        cursor.close() 

        return habits 
    } 
} 

private fun toByteArray(bitmap: Bitmap): ByteArray { 
    ... 
} 

private fun SQLiteDatabase.doQuery(table: String, columns: Array<String>, selection: String? = null, 
                                    selectionArgs: Array<String>? = null, groupBy: String? = null, 
                                    having: String? = null, orderBy: String? = null): Cursor { 
    return query(table, columns, selection, selectionArgs, groupBy, having, orderBy) 
}

Default Values for 
Parameters

Wir verwenden den Namen doQuery(), da query() 
mit gleichen PArametern bereits existiert

Durch die Verwendung der default  
parameters, können die nicht 

gebrauchten Parameter 
weggelassen werden



val title = cursor.getString(cursor.getColumnIndex((HabitEntry.TITLE_COL))) 

Dieser Ausdruck soll vereinfacht werden:



class HabitDbTable(context: Context) { 

    ... 

    fun readAllHabits(): List<Habit> { 

        val columns = arrayOf(HabitEntry._ID, HabitEntry.TITLE_COL, 
                HabitEntry.DESCR_COL, HabitEntry.IMAGE_COL) 

        val order = "${HabitEntry._ID} ASC" 

        val db = dbHelper.readableDatabase 

        val cursor = db.doQuery(HabitEntry.TABLE_NAME, columns, orderBy = order) 

        val habits = mutableListOf<Habit>() 
        while (cursor.moveToNext()) { 
            val title = cursor.getString(HabitEntry.TITLE_COL) 
            val desc = cursor.getString(HabitEntry.DESCR_COL) 
            val bitmap = cursor.getBitmap(HabitEntry.IMAGE_COL) 
            habits.add(Habit(title, desc, bitmap)) 
        } 
        cursor.close() 

        return habits 
    } 
} 

private fun toByteArray(bitmap: Bitmap): ByteArray { ... }    

private fun SQLiteDatabase.doQuery(table: String, columns: Array<String>, selection: String? = null, 
                                    selectionArgs: Array<String>? = null, groupBy: String? = null, 
                                    having: String? = null, orderBy: String? = null): Cursor { ... } 

private fun Cursor.getString(columnName: String) = this.getString(getColumnIndex(columnName)) 

private fun Cursor.getBitmap(columnName: String): Bitmap { 
    val bytes = getBlob(getColumnIndex(columnName)) 
    return BitmapFactory.decodeByteArray(bytes, 0, bytes.size) 
} 

private inline fun <T> SQLiteDatabase.transaction(function: SQLiteDatabase.() -> T): T { ... }

Auch hier vereinfachen extension 
functions die Aufrufe sehr



Eigene Methode anlegen: 
1. Bereich markieren 
2.



Methode extrahieren
fun readAllHabits(): List<Habit> { 

    val columns = arrayOf(HabitEntry._ID, HabitEntry.TITLE_COL, 
            HabitEntry.DESCR_COL, HabitEntry.IMAGE_COL) 

    val order = "${HabitEntry._ID} ASC" 

    val db = dbHelper.readableDatabase 

    val cursor = db.doQuery(HabitEntry.TABLE_NAME, columns, orderBy = order) 

    val habits = parseHabitsFrom(cursor) 

    return habits 
  } 

  private fun parseHabitsFrom(cursor: Cursor): MutableList<Habit> { 
    val habits = mutableListOf<Habit>() 
    while (cursor.moveToNext()) { 
        val title = cursor.getString(HabitEntry.TITLE_COL) 
        val desc = cursor.getString(HabitEntry.DESCR_COL) 
        val bitmap = cursor.getBitmap(HabitEntry.IMAGE_COL) 
        habits.add(Habit(title, desc, bitmap)) 
    } 
    cursor.close() 
    return habits 
  } 
}

Das Ergebnis ist ein 
durchaus lesbarer Code



Kopieren von Files auf 
Device

Durch Drag’n Drop kann man Files direkt 
in den Download-Ordner kopieren



Great - you did it



• https://antonioleiva.com/kotlin-awesome-tricks-for-
android/ 

• https://github.com/petersommerhoff/kotlin-android 

https://antonioleiva.com/kotlin-awesome-tricks-for-android/
https://antonioleiva.com/kotlin-awesome-tricks-for-android/
https://github.com/petersommerhoff/kotlin-android




Noch 
Fragen?
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