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A database example

In this lecture we will look at an example Android application
which creates a database of TODO notes, with reminders of things
which need to be done, and descriptions of these.

The application is due to Lars Vogel (http://www.vogella.com).
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http://www.vogella.com

Lars Vogel example: TODOs

[% Package Explorer &2 = <fp ~ = O|[ [J] TodosOvervie
TL%TODOS - package de.vogella.android.d
¥ [EBsrc

“import android.content.Conte
import android.content.Conte
import android.database.Cur:
import android.database.SQLI
import android.database.sql;

¥ £} de.vogella.android.todos
¥ [J] MyTodoContentProvider.java
v @ MyTodoContentProvider

@. delete(Uri, String, String(]) - int

@. getType(Uri} : String

@, insert(Uri, ContentValues) : Ur

@ onCreate(} : boolean

@. query(Uri, String(], String, String[], String) | Cursor

T
!
!
!
{ public class TodoDbAdapter |
!
!
@, update(Uri, Contentvalues, String, String[]) © int {
!
!
!
!
!
!
!
!
!
!
.

/4 Database fields

public static final Stri
public static final Stri
public static final Skri
public static fingl Skri
private static final St
private Context context;
private SQLiteDatobase
private TodoDatabaseHelp

¥ [J] TodoDetails java
¥ @ TodoDetails
o mBodyText
o mCategory
o mDbHelper
o mRowld
o mTitleText
P < onCreate(Bundle) : void
a onPause() : void
< onResume() : void
<z OnSavelnstanceState(Bundle) | void = public TodoDbAdapter ope
= populateFields) : void dbHelper = new Todol
database = dbHelper.
return this;

= public TodoDbAdapter{Cor
this.context = conte

}

= saveState() : void
v m TodosOverview.java
v (D TodosOverview
%FAC‘—MW—CREATE = public void close(} {
i ACTIVITY_EDIT e o

}
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A database example

m TodosOverview.java [ m TodoDbé

=2 de.vogella.android.todos.database
¥ [J] TodoDatabasetelper.java
¥ © TodoDatabaseHelper
B DATABASE_CREATE
3 DATABASE_NAME
i DATARASE_VERSION
GCTodoDatabaseHelpEr(Contexl]

@, onCreate(SQLiteDatabase) : void
@. onUpgrade(5QLiteDatabase, int, int)
¥ [J] TodoDbadapter.java
v (@ TodoDbAdapter
B DATABASE_TABLE
3 KEY_CATEGORY
% KEY_DESCRIPTION
Y KEY_ROWID
¥ KEY_SUMMARY
o context
o database
o dbHelper
OCTodonAdaptEr(Contex(}
@ close() : void

wvoid

=]

@ createTodo(String, String, String) : long
@ deleteTodo(long) : boolean

@ fetchAllTodos() : Cursor

@ ferchTedollong) - Cursor

@ open( : TodoDbAdapter

@
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createContentValues(String, String, String) : ContentValues =

updateTode(long, String, String, String) - boolean

- package de.vogella.android.d

android.content.Conte
android.content.Conte
android.database. Curs
android.database.SQLE
android.database.sqli

= import
import
import
import
import
public class TodoDbAdaopter -
// Databaose fields
public static final Str
public static final Str
public staetic final Str
public stetic final Str
private static final St
private Context context
private SQLiteDatobase
private TodoDatabaseHely

= public TodoDbAdapter{Cor
this.context = cont:

}

public TodoDbAdapter ope
dbHelper = new Todol
database = dbHelper.
return this;

}

= public void close() {
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TodoDatabaseAdapter

m TodesOverview.java m TodoDbAdapter.java 22 m TodeoDatabaseHelper.j »5 =0 I

package de.vogella.android.todos.dotabase;

=~ import android.content.ContentValues;
import android.content.Context;
import android.database.Cursor;
import android.database.SQLException;
import android.datobase.sqlite.SQLiteDatabase;

public class TodoDbAdapter {

/¢# Database fields

public static final String KEY_ROWID = "_id";

public static final String KEY_CATEGORY = "category";
public static final String KEY_SUMMARY = "summary";

public static final String KEY_DESCRIPTION = "description”;
private static final String DATABASE_TABLE = "todo";
private Context context;

private SQLiteDatabase database;

private TodoDatabaseHelper dbHelper;

= public TodoDbAdapter(Context context) {
this.context = context;

1

= public TodoDbAdapter open{) throws SQLException {
dbHelper = new TodoDatabaseHelper{context);
dotabase = dbHelper.getWritableDatabase();
return this;
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TodoDatabaseHelper (onCreate())

package de.vogella.android.todos.database;

import ondroid.content.Context;

import android.database.sglite.SQLiteDatobase;
import ondroid.datobase.sglite.SQLite0penHelper;
import android.util.log;

public class TodoDatobaseHelper extends SQLiteOpenHelper {
private static final String DATABASE_NAME = "applicotiondata”;

private static final int DATABASE_VERSION = 1;
// Database creation sgl statement

private static final String DATABASE_CREATE = "create toble todo {_id integer primary key outoincrement,
+ "category text not null, summary text not null, description text not null);";

public TodoDatabaseHelper{Context context) { C U "

super(context, DATABASE_NAME, null, DATABASE_VERSION); Table “todo* has,columns
! -lid, category, summary,
// Method is called during creation of the dataobase and desc on

i

@0verride

public void onCreate{SQLiteDatabase database} {
database.execSQL{DATABASE_CREATE);

1

// Method 1is called during an upgrade of the database, e.g. if you increase
// the dotabase version
B0verride
public void onUpgrade(SQLiteDaotabose dotobose, int oldVersion,
int newVersion) {
Log.w(TodoDatabaseHelper.class.getName(),
"Upgrading datobase from version + oldVersion + " to
+ newVersion + ", which will destroy all old data");
dotabase.execSQL{"DROP TAELE IF EXISTS todo");
onCreate{database);
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TodoDatabaseHelper (onUpgrade())

e = e e s g

public class TodoDatabaseHelper extends SQLiteOpenHelper {
private static final String DATABASE_NAME = "applicotiondata”;

private static final int DATABASE_VERSION = 1;
// Databose creation sgl statement

private static final String DATABASE_CREATE = "create table todo {_id integer primary key autoincrement,
+ "category text not null, summary text not null, description text not null);";

public TodoDatabaseHelper{Context context) {
super(context, DATABASE_NAME, null, DATABASE_VERSION);
1

// Method is called during creation of the database

@0verride

public void onCreate{SQLiteDatabase databose) {
database . execSQL{DATABASE_CREATEY;

}

/7 Method is called during an upgrade of the dotobase, e.g. if you increase
// the database version
@0verride
public void onUpgrade(SQLiteDatabase database, int oldVersion,
int newVersion) {
Log.w(TodoDatabaseHelper.class.getName(),
"Upgrading database from version + oldVersion + " to "
+ newvVersion + ", which will destraoy all old data");
database.execSQL{"DROP TABLE IF EXISTS todo");
onlreate{databose);

‘oblems | @ Javadoc 32 . [E. Declaration | & console
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TodoDatabaseAdapter (open(), close())

package de.vogella.android.todos.database;

import ondroid.content.ContentValues;

import android.content.Context;

import ondroid.dataobase.Cursor;

import android.database.SQLException;

import android.database.sglite.SQLiteDatabase;

public class TodoDbAdapter {

// Database fields

public static final String KEY_ROWID = "_id";

public static final String KEY_CATEGORY = "category";
public static final String KEY_SUMMARY = "summary";

public static final String KEY_DESCRIPTION - "description";
private static final String DATABASE_TABLE = "todo";
private Context context;

private SQLiteDatabase database;

private TodoDotobaseHelper dbHelper;

public TodoDbAdapter{Context context) {
this.context = context;

public TodoDbAdapter open() throws SQLException {
dbHelper = new TodoDatabaseHelper(context);
database = dbHelper.getWritableDatabase();
return this;

1

public void close() {
dbHelper.close(};

e

* Cregte a new todo If the todo is successfully created return the new
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The create, update, and delete methods

/)k}k
* Create a new todo If the todo is successfully created return the new
* rowld for that note, otherwise return a -1 to indicate failure.
*/
public long createTodo{String category, String summary, String description) {
ContentValues initialValues = creotelontentValues{category, summary,
description);

return daotobase.inserk(DATABASE_TABLE, null, initialValues);
}

SeE
* Update the todo
*/

public boolean updateTodo(long rowld, String category, String summary,
String description)} {
ContentValues updoteValues = createContentValues{category, summary,
description);

return datobase.update(DATABASE_TABLE, updateValues, KEY_ROWID + "="
+ rowld, null) = @;
1

/’)k)k
* Deletes todo
e/
public boolean deleteTodo(long rowld) {
return dotabase.delete(DATABASE_TABLE, KEY_ROWID + "=" 4+ rowld, null) = @;
1

S

* Return a Cursor over the list of all todo in the detabase
*
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The insert () method

(i Javadoc E3 5 o5 @ = 0

@ long android. sqlite.SQLiteD: insert(String table, String nullColumnHack, ContentValues values)

public long insert (String table, String nulfColumnHack, ContentValues values)
Since: APl Level 1

Convenience method for inserting a row into the database.

Parameters
table the table to insert the row into
optional; may be null. 5QL doesn't allow inserting a completely empty row without naming at least one column name. If
K your provided values is empty, no column names are known and an empty row can't be inserted. If not set to null, the
nullColumnHack parameter provides the name of nullable column name to explicitly insert a NULL into in the case where
your values is empty.

this map contains the initial column values for the row. The keys should be the column names and the values the column
values

nullColumnHac

values

Returns
# the row |D of the newly inserted row, or -1 if an error occurred

m TodosOverview.java

TodoDbAdapter.java 53 TodoDatabaseHelper.j . todo_edit.xml ”4 =0

3 ‘_g TODOs b (2 src b 5 de.vogella.android.todos.database ¥ (3 TodoDbAdapter b @ createTodo(String, String, String) : long
public static final String KEY_DESCRIPTION = "description";
private static final String DATABASE_TABLE = "todo";
private Context context; m
private SQLiteDatabase database;
private TodoDatabaseHelper dbHelper;

public TodoDbAdopter{Context context} {
this.context = context;

}

public TodoDbAdapter open(} throws SQLException {
Al

Unlmam  mom Tadafakabocalalenelcankauk s
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The update () method

@ Javadoc 3

BEFEE
@ int android.database.sqlite.5QLiteDatabase.update(String table, ContentValues values, String whereClause, String[] whereArgs)

public int update (String table, ContentValues values, String whereClause, String|] wheredrgs)
Since: APl Level 1

Convenience method for updating rows in the database.
Parameters

table the table to update in
values a map from column names 1o new column values. null is a valid value that will be translated to NULL.

whereClause the optional WHERE clause to apply when updating. Passing null will update all rows.
Returns

« the number of rows affected

m TodosOverview.java TodoDbAdapter.java b} TodoDatabaseHelper.j | todo_edit.xml ”4 =0
b Sy @ osrc b E} de.s vugella android.todos.database b G‘ TodonAd:lptEr [ -] updaleTodo(IUng String, String, String) : boolean
o re e e e U B o

Str\ng descr\phnn) {

ContentValues updateValues = createContentValues(category, summary,
description);

return dutubuse.updateKDATAﬁASE_TAﬁ.LE, updateValues, KEY_ROWID + "=" m
+ rowld, null) > @;
}

S
* Deletes todo
*/
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The delete() method

@ Javadoc 3 4::; oA E; =0
@ int android.database.sqlite.5QLiteDatabase.delete(String table, String whereClause, Stringl] whereArgs)

public int delete (String table, String whereClause, String(] wheredrgs)
Since: APl Level 1

Convenience method for deleting rows in the database.
Parameters
table the table to delete from

whereClause the optional WHERE clause te apply when deleting. Passing null will delete all rows.
Returns

» the number of rows affected if a whereClause is passed in, 0 otherwise. To remove all rows and get a count pass "1" as the whereClause.

m TodosOverview.java TodoDbAdapter.java b} TodoDatabaseHelper.j

. todo_edit.xml ”4 =0
3 ‘_g TODOs b 2 src b H} de.vogella.android.todos.database » (3 TodoDbAdapter » @ deleteTodoflong) : boolean
1
e
* Deletes todo
*/
public boolean deleteTodo(long rowld) m
return datubuse,delateKDATAHASE_TABLE, KEY_ROWID + "=" 4 rowld, null) > @;
1
A A
* Return a Cursor over the list of all todo in the database
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Fetch data

/:l()k

* Return a Cursor over the list of all todo in the database

*

* Cursor over all notes

*/

public Cursor fetchAllTodos{} {

return dotabaose.query{DATABASE_TABLE, new String[] { KEY_ROWID,
KEY_CATEGORY, KEY_SUMMARY, KEY_DESCRIPTION }, null, null, null,

null, null);
}
/:l()k
* Return a Cursor positioned at the defined todo
*/

public Cursor fetchTodo(long rowld) throws SQLException {

Cursor mCursor = database.query(true, DATABASE_TABLE, new String[] {
KEY_ROWID, KEY_CATEGORY, KEY_SUMMARY, KEY_DESCRIPTION 1},
KEY_ROKID + "=" 4+ rowld, null, null, null, null, null);

if (mCursor != null) {

mCursor.moveToFirst();
}
return mCursor;

}

private ContentValues createContentValues{String category, String summary,
String description) {
ContentValues values = new ContentValues();
values.put{KEY_CATEGORY, category);
values.put{KEY_SUMMARY, summary);
values.put{KEY_DESCRIPTION, description);
return values;
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Create content values

KEY_CATEGORY, KEY_SUMMARY, KEY_DESCRIPTION }, null, null, null,
null, null);
}

/**
* Return a Cursor positioned at the defined todo
*/
public Cursor fetchTodo(long rowId) throws SQLException {
Cursor mCursor = database.query(true, DATABASE_TABLE, new String[] {
KEY_ROWID, KEY_CATEGORY, KEY_SUMMARY, KEY_DESCRIPTION },
KEY_ROKID + "=" 4+ rowld, null, null, null, null, null);
if (mCursor != null) {
mCursor.moveToFirst();
1
return mCursor;

}

private ContentValues createContentValues{String category, String summary,
String description) {
ContentValues values = new ContentValues();
values.put{KEY_CATEGORY, category);
values.put{KEY_SUMMARY, summary);
values.put{KEY_DESCRIPTION, description);
return values;

‘oblems | @ Javadoc 82 [, Declaration | Bl Console

de.vogella.android.todos.database. TodoDbAdapter
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Resources
@ /* AUTO-GENERATED FILE. DO NOT MODIFY.[]
package de.vogella.android.todos;

public final class R {
= public static final class array {
public static final int priorities-0x7fR340000;

= public static final class attr {
}
= public static final class color {
public static final int black-@x7f060001;
public static final int listcolor-0x7f060000;
}
= public static final class drawable {
public static final int icon=-0x7fB20000;
public static final int reminder-@x7f@20001;
public static final int todo-0x7fB20002;

= public static final class id {
public static final int Linearlayout@I-0x7FB80001;
public static final int TextViewdI-0x7fO80006;
public static final int category-0x7fB80000;
public static final int icon-@x7f@80005;
public static final int insert-0x7fO20008;
public static final int label-@x7fO20007;
public static final int todo_edit_button-0x7fR280004;
public static final int todo_edit_description-0x7fB80003;
public static final int todo_edit_summary-0x7fO80002;

M@ Ja\fadoc] [, Declaration] = Console]
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Running the application

When we run the application we are able to create a TODO note,
and set its category to Urgent or Reminder.
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Running the TODOs application

® emulator-arm _ Window
00 Java - TODOs/src/de/vogellz @ ) O)

O 1~} SR 0 |¥e |

G B amo> O M D4 E= @
5554:MyNewAVD

[% Package Explorer 5% = 0|/ [J] Todobezails java
Ek: L
‘I NotesList =2 public bools
viET000s e
¥ @@ src r .
5 de vogells androit odos d Mark Practical 1
 [J] MyTodoContentProvider ja * Return a

¥ @ MyTodoContentProvider

< deleteUri, String, Stri

. getType(Uni) * String

. insent(Uri, Contentval

e onCreate( - boolean

e queryur, string(), St

. update(Uri, Contenty| 3

¥ [1] TodoDetails java
¥ @ Todoetails

o mBodyText

*/
S public Cursd
return d

Jan

* Return a
=

a mCategory X
a mDbHelper S public Gl
@ mRawld
a mTitleText
b < onCreate(Bundie) : Vel if (mCu
< onpause0 : void nCu
< onResume( - vold 3
< onSavelnstancestate retug
& populateFields) : voil i
& savestate() - void &  private Conf
¥ [3) TodosOverviewjava str
¥ @ TodosOverview Content
S ACTIVITY_CREATE values.
I acTivITY_EDIT wvalues.
47 DELETEID values
a cursor ety
a dbHelper i
& weateTodo() : void 3

@ fillData() : void

< onActivityResultGnt, |
@ onContextitemSelecti | [2. Problems [ @ Javadoc|
@ onCreate(Bundie) v
& onCreateContextien
@ onCreateGptionsMen
< onDestroy() : void

< onlistitemClick(Listy!
@ onMenuitemSelected(

o on0orionsitemSelect:

® devogellaandrol

Stephen Gilmore Software Engineering Large Practical



Editing a TODO item

® emulator-arm _ Window G B am<c> O M | A oz
000 Java - TODOs/src/de/vogell: 0.0 O 5554:MyNewAVD
= slalB8fd]s- 0 ve|d
[# Package Explorer 83 = 0|/ [J] Todobezails java
& = 3
T NotesLit = & public bool

w5 ToDO0s

v @src
¥ & de.vogella android.todos o Urgent
¥ [i] MyTodoContentProvider jay * Return @
v © myTodoContentProvider| N
@ delete{Uri, String, Str * @return
@ getType(Uri) : String /
< nseUr, Comtenea
eoncreateo boolean
@ query(Uri, Stringl], St| .
. updite(un, Conteny 3 Need to do my marking!!
¥ [1) TodoDetails.java
v © TodoDerails g o
o mBodyText * Return a
@ mCategory -/
o motHeper

Mark Practical 1

= public Cursg

Cursor
@ mRawld
a mTitleText
b < onCreate(Bundle) - vo if (mCu
< onpause0 : void nCu
< onResume( - vold 3
< onSavelnstancestate( retug e # s % A&
& populateFields) : voil i |
" & savestate() - void &  private Conf RN N N Y N
¥ [1] TodosOverview java str
+ © Todosoverview Content I o o o
A ACTIVITY_CREATE values.g [
I acTivITY_EDIT wvalues.
47 DELETEID values.
a cursor retug
a dbHelper i
& weateTodo() : void 3

@ fillData() : void

< onActivityResultGnt, |
@ onContextitemSelecti | [2. Problems [ @ Javadoc|
@ onCreate(Bundie) v

o onCreateContextiten || & devogeliaand
@ onCreateGptionsMen

< onDestroy() : void
< onListitemClick (ListV! Confirm
@ onMenultemSelected(

PR
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Setting category to “Urgent”

G B ame> O M ;DA oz

® emulator-arm _ Window

Java - TODOS/src/de/vogellz 8.0 O)

0-q- | ¥ e

[J] TodoDetalls java

¥ £ de vogella android.todos
¥ 1] MyTodoContentProvider jay
¥ & MyTodoContentProvider|
< deleteUri, String, Stri
. getType(Uni) * String
. insent(Uri, Contentval
e onCreate( - boolean
e queryur, string(), St
. update(Uri, Contenty|
¥ [1) TodoDetails java
¥ @ TodoDetails
o mBodyText
a mCategory
a mDbHelper
a mRowld
a mTideText
b < onCreate(Bundle) : vd
<. onPause( : void
< onResumed : void
< onsavelnstancestate(
& populateFieldsD : voif
& savestate( - void
¥ [1) TedosOverview.java
¥ @ TodosOverview
5 ACTIVITY_CREATE
8 acTivITY_EDIT
% DELETEID
a cursor
a dbHelper
& createTodod) « void
& fillData : void
< onActivityResultnt, |
. onContextitemselect
e onCreate(@undie) o
. onCreateContextien
@ onCreateGptionshen
<. onDestroy) - void
< onlistitemClick(Uisty!
e onMenultemSelected(
o ontuionciremseiect

I3~ ela Bl
[ Package Explorer 82 =a
B%~
T Nateskist
v38T0D0S
v @src

[2 Problems | @ Javadoc|

@ devogellaand
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5554:MyNewAVD

Urgent
e # TR AT
USRI N R N S
Reminder i e
V_V_V_l_y_r_

P e
ALT =R
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TODOs application code

We look at the application code to see how the Java code interacts
with the XML layout and see how the database state is managed.
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TodoDetails (imports)

package de.vogella.android.todos;

= import
import
import
import
import
import
import
import
import

public

android.app.Activity;

android.database.Cursor;

ondroid.os.Bundle;

android.util.Log;

android.view.View;

android.widget.Button;

android.widget.EditText;

android.widget.Spinner;

de.vogella.android. todos.database. TodoDbAdapter;

class TodoDetails extends Activity {

private EditText mTitleText;
private EditText mBodyText;
private Long mRowId;

private TodoDbAdopter mDbHelper;
private Spinner mCategory;

B BQverride
a protected void onCreate{Bundle bundle) {

super.onCreatebundle);

mbbHelper = new TodoDbAdopter(this);

mDbHelper.open(};

setContentView(R. layout . todo_edit);

mCategory = (Spinner) findViewById(R.id.category);
mTitleText = (FditText) FindViewBvTdiR.id. todo edif summarvy:
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TodoDetails (onCreate)

@0verride
& protected void onCreate(Bundle bundle} {
super.onCreate{bundle);
mDbHelper = new TodoDbAdapter(this);
mbbHelper.open(};
@ setContentView(R. layout. todo_edit);
mCategory = {Spinner) findViewById{R.id.category);
mTitleText = (EditText) findViewByld(R.id.todo_edit_summary);
mBodyText = {EditText) findViewById(R.id.todo_edit_description);

Button confirmButton = (Button) findViewById{R.id.todo_edit_button);
mRowld = null;
Bundle extras = getlntent().getExtras();
miowld = (bundle == null) ? null : (Long) bundle
.getSerializable{TodoDbAdapter. KEY_ROWIDY);
if (Cextras != null) {
mRowld = extros.getLong({TodoDbAdapter.KEY_ROWIDY;

i
populateFields();
confirmButton.setOnClickListener{new View.OnClickListener() {
[~ public void onClick(View view) {
setResult{RESULT_0KD;
finish(};

I>H
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Graphical layout of todo _edit.xml

|J] TodoDetails.java 4] MyTodaContentProvide

Editing config: default

3.7in WVGA (Nexus One) |+ Portrait ? Normal

|J] TodosOverview.java

Any locale ﬂ

»

7 todo_edit.eml B3 4

Android 3.0

-

? Day time w] | Theme

Palette > | M@E

Form Widgets

Text Fields
Layouts

Composite

8]
8]
8]
8]

Images & Media

L] Time & Date

|| Transitions

| Advanced Confirm
Custom & Library Views

fl Graphical Layout _:, todo_edit.xml
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Text of todo edit.xml

[3] TodoDetails.java (m MyTodoContentProvide (m TodosOverview.java M’A

|<?><m'l version="1.8" encoding="utf-8"7>
= =LinearLayout xmlns:android="http://schemas.android. com/apk/res/android"
android:orientation="vertical” android:layout_width="Ffill_parent”
android: layout_height="fill_parent” android:background="Fcolorslistcolor”s

= <Spinner android:id="@+id /category” android:layout_width="wrap_content”
android:layout_height="wrap_content” android:entries="Barray/priorities"></Spinner>
= <lLinearlLayout android:id="8+id/linearlayoutdl”™
android: layout_height="wrap_content” android:layout_width="fill_parent"s
= <EditText android:layout_height="wrap_content"” android:id="8+id/todo_edit_summary"
android: layout_weight="1" android:layout_width="wrap_content”
android:hint="Summary"” android:imeOptions="actionNext"></EditText>

</LinearLayout>

= <EditText android:layout_width="fi1l_parent”
android: layout_height="fill_parent” android:layout_weight="1"
i d="B+id /todo_edit_description” android:hint="Description”
ravity="top"
android:imeOptions="actionNext "=</EditText>
= <Button android:layout_width="wrap_content"”
android: layout_height="wrap_content” android:id="8+id/todo_edit_button”
android:text="8string/todo_edit_confirm"s</Button=

</LinearLayouts

F=
&

<k

Graphical Layout 3 todo_edil.xmlJ
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Outline of todo_edit.xml

sOverview

M v [ElLinearLayout
roid. com/apk/ress/android"” _=| category (Spinner)

ut_width="fill_parent” ¥ [[1]LinearLayout0l
:background="Bcolor/listcolor"> ¢ todo_edit_summary (EditText)

¢ rodo_edit_description (EditText)

:layout_width="wrap_content” = todo_edit_button - “Confirm®

droid:entries="Barray/priorities "=</Spinners
a1

droid:layout_width="fill_parent”s

ontent"” android:id="B+id/todo_edit_summary"”
ayout_width="wrap_content”
ptions="actionNext"></EditText>

roid: layout_weight="1"
android:hint="Description”

ext>

droid:id="8+id todo_edit_button”
"»</Button= )

YTH

java fal . "4 = 0| 5= outline 82 ¥ =0
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TodoDetails (populateFields)

private void populateFields() {
if (mRowld != null) {
Cursor todo = mDbHelper.fetchTodo{mRowId);
startManagingCursor(todo);
String cotegory = todo.getString{todo
.getColumnIndexOrThrow{ TodoDbAdapter . KEY_CATEGORY));

for (int 1 = 8; i < mCategory.getCount(}; i++)

String s = (String) mCategory.getItemAtPosition(i);

Log.eCnull, s + " " + category);

if (s.equalsIgnoreCose(cotegory)) {
mCategory.setSelection{i);

}
mTitleText.setText{todo.getString(todo
.getColumnlndexOrThrow{ TodoDbAdapter . KEY_SUMMARY) ) ;

mBodyText.setText{todo.getString(todo
.getColumnIndexOrThrow(TodoDbAdapter . KEY_DESCRIPTION))D;
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Save state, onPause, onResume

a protected void onSaovelnstanceState(Bundle outState) {
super.onSavelnstanceStaote(outState);
saveState();
outState.putSerializable(TodoDbAdapter . KEY_ROWID, mRowld);
1
BQverride
a protected void onPause() {
super.onPause();
saveState();
¥
@Qverride
& protected void onResume() {
super.onResume();
populateFields();
1
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Save state

private void saveState() {
String category = (String) mCategory.getSelectedItem{);
String summary = mTitleText.getText().toString();
String description = mBodyText.getText().toString();

if (mRowld == null) {

long id = mObHelper.createTodo(category, summary, description);

if (id = @) {

mRowld = id;

1
1 else {

mObHelper.updateTodo{mRowId, category, summary, description};
1
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TodosOverview (onCreate)

[:ackage de.vogella.android.todos;

® import android.app.ListActivity;|]

public class TodosOverview extends ListActivity {

private
private
private
private
private

TodoDbAdapter dbHelper;

static final int ACTIVITY_CREATE - @;
static final int ACTIVITY_EDIT = 1;

static final int DELETE_ID = Menu.FIRST 4+ 1;
Cursor cursor;

f¥* Called when the activity is first created. */
B B0verride
a public void onCreate{Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout. todo_list);

this.getListView().setDividerHeight(

dbHelper = new TodoDbAdapter(this};
dbHelper.open();

fillData(};
registerForContextMenu{getListView(});

1
// Create the menu based on the XML defintion
= @0verride
o public boolean onCreatelptionsMenu(Menu menu) {

MenuTnflater inflater = aetMenuTnflatert):
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Options menu, item selected

// Create the menu based on the XML defintion
= @0verride
o public boolean onCreatelptionsMenu(Menu menu) {
Menulnflater inflater = getMenuInflater();
inflater.inflate{R.menu. listmenu, menul;
return true;

// Reaction to the menu selection
B B0verride
- public boolean onMenultemSelected{int featureId, Menultem item) {

switch (item.getItemId(}) {

case R.id.insert:
createTodo();
return true;

}

return super.onMenultemSelected(featureld, item);
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Options item selected

// Create the menu based on the XML defintion
a @ public boolean onCreateOptionsMenu(Menu menu) {[]

// Reaction to the menu selection

a ® public boolean orMenultemSelected(int featureld, Menultem item) {D
B @0verride
o public boolean onOptionsItemSelected{Menultem item) {

switch (item.getItemId(}) {
case R.id.insert:
createTodo();
return true;
i
return super.onOptionsItemSelected(item);

}

B B0verride
a public boolean onContextItemSelected{Menultem item) {
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Accessing the insert menu

® emulator-arm _ Window

G5B qm<c> DM ;| B 4) s &G4 Thu270d

Java - TODOS/src/de/vogellz @O0

5554:MyNewAVD

[2 Package Explorer 3¢
& fillbata) : void
. onActvityResultin, nt, Intent) - void
@ onContextiiemSelected(Menuitem)  boolea
@ onCreate(Bundie)  void
@ onCreateContexthenu(ContextMen, View,
@ onCreateOptionsMenu(Mena) - boolean
a onDestroy() - void
- onlistitemClick(ListView, View, int, long) -1
@ onMenuitemSelected(in, Menuitem) - boolc
@ onOptionshemselected(Menuitem)  boola
¥ f§2 de.vogella.android todos.database
+ 1) TodoDatabasetelper java
@ TodoDatabasetielper
& DATABASE_CREATE
5 DATABASE_NAME
5 DATABASEVERSION
& TodoDatabasetelper(Contex)
@ onCreate(saiteDatabase) - voic
@ onUgrade(SQiteDatabase, int,in) - voic
v [3) TodoDbAdapter.java
¥ @ TodoDbAdapter
4 DATABASE_TABLE
¥ KEY_CATEGORY
9 KeY_DESCRIPTION
 KeY_ROWID
 KEY_sUMMARY
o context
o danabase
o doielper
& TodoDbAdzpter(Context)
ose - void
createContemValues(string, String, String)
createTodo(String, String, String) - 1ona
deleteTodo(long) - boclean
fetchAllTodos() - Cursor
fetchTodollong) - Cursor
open0 - TodoDbAdapte
updateTodo(long, String, String, String) : by
v & gen (Generated Java Files]
& deogellaandroid.todos
> [ Rjava
» B Android 23.3
o assets
Vires

cco0come

°

droid.todos.T

i GlEHd]¥ 0 lEe]
5%°=0/a

i Mark Practical 1

o o000

»o - e &

L 7

(2ol 0 2

1 125 oI5 Jo r.Js s Jo |
ol

i e o |

ol Lol o |- Jo]

£ | oo | e

Insert




Inspecting the database

During development we might have bugs in our code which cause
problems with the database. In this case we would like to be able
to see the content of the database and check that it is as we

expect. We can use the Dalvik Debug Monitor Server (DDMS) to
do this and we can also inspect the database using other tools for

processing SQLIite databases.
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Dalvik Debug Monitor Server (DDMS)

fno DDMS - - Eclipse SDK -
O3+ BB E]30-Q @™ v Gl Gy 5 &ava @roms >
8 oeices 2 %06 02 2S[O Trreads | 6 teap | Alocation Tracke [ File Explorer wa[-[+~=0
Name Sacome e Permiions oo
v B emulator-55 Online MyNewAVD N
coomrons 119 sc03
Comandrol, 130 sco1
comandrold, 142 scos
comandrod, 162 scos
ancrldsroe 180 sc0s
Comandrod. 200 5507
comandrod,216 ss10
comandroid, 233 s
comandrod, 243 sc20
comandrod, 245 sc2s
andro proc 261 scr
comandro, 272 seas :
‘com.android. 292 8631 L
@ Emulator Control 52 =g
Telephony Status | 2011-10-03 22:53 drwxr-x-
e T e > & comandrold gestue bulder 2011-10-26 15555 drwe
Data: |_home #) Latency: [ None +) > droid.
» & com androd nputmethod sinyin
Teephony Actions Ul > & comansoisssuncner

» (= com.androld.mms.

Incoming number:
» (= com.android.music

) Voice » (= com.android.netspeed

sws » (= com android.packageinstaller 2011-10-03 22153 drwexr-
Message: » G com.android.phone 2011-10-03 22153 drwexr-
» G com.android. protips. 2011-10-04 10:21 drwxr-
» G com android.providers.applications 2011-10-03 22153 drvexr-
» G comandroid. providers.contacts 2011-10-03 22:53 drvexr-

< » G com androld.providers.downloads 2011-10-03 22153 drvexr- .

ca Hang Up q » G com.androld.providers.downloads.u 2011-10-03 22153 drvexr- ,

LogCat &% QeOOG|+ -8 =85

= Android SDK Content Loader
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File explorer in DDMS

3%2, Threads | [J Heap | @ Allocation Tracker File Explorer £3

Name Size Date Time Permissions Info

[=-data 2011-10-03 22:53 drwxrwx--x
[=-app 2011-10-26 15:56 drwxrwx--x
= app-private 2011-10-03 22:52 drwxrwx--x
= backup 2011-10-26 15:55 drwx-—--—---
= dalvik-cache 2011-10-26 15:56 drwxrwx--x
[=data 2011-10-26 15:49 drwxrwx--x
=~ android.tts 2011-10-03 22:53 drwxr-x--x
= com.android.browser 2011-10-05 06:47 drwxr-x--x
== com.android.calculator2 2011-10-03 22:53 drwsr-x——x
= com.android.camera 2011-10-23 07:30 drwxr-x--x
= com.android.certinstaller 2011-10-03 22:53 drwxr-x--x
= com.android.contacts 2011-10-26 10:25 drwxr-x--x
= com.android.customlocale 2011-10-03 22:53 drwxr-x--x
= com.android.defcontainer 2011-10-03 22:53 drwxr-x—-x
== com.android.deskclock 2011-10-03 22:54 drwxr-x--x
= com.android.development 2011-10-03 22:53 drwxr-x--x
= com.android.email 2011-10-03 22:54 drwxr-x--x
= com.android.fallback 2011-10-03 22:53 drwxr-x—-x
= com.android.gallery 2011-10-03 22:53 drwxr-x--x
= com.android.gesture.builder 2011-10-26 15:55 drwxr-x--x
== com.android.htmiviewer 2011-10-03 22:53 drwxr-x--x
= com.android.inputmethod.latin 2011-10-03 22:53 drwxr-x--x
== com.android.inputmethod.pinyin 2011-10-03 22:53 drwxr-x--x
= com.android.launcher 2011-10-03 22:53 drwxr-x--x
== com.android.mms 2011-10-03 22:54 drwxr-x--x
= com.android.music 2011-10-03 22:53 drwxr-x--x
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/data/data/de.vogella.android.todos/ ...

® Eclipse File Edit Refactor Source Run Navigate Search Project Window Help iz 8
8ne DDMS - TODOs/gen/de/vogella/android /todos/R.java - Eclipse SDK - [Users/: hengilmore /Docum
il Bl O G |(® AR SR LR
[ Devices 2 Fi 3 | B &0 “?»;, k4 ‘@ | ¥ = O||% Threads | @ Heap | § Allocation Tracker File Explorer 532
Name Name Size Date Time | Permissions |
B emulater-55 Online MyNewAVD (= com.example.android.contactmanag 2011-10-26 15:55 drwxr-x—-x
system_proce 61 8600 (= com.example android.livecubes 2011-10-26 15:55 drwir-x--x
cem.android. 127 8602 (= com.example.android.notepad 2011-10-26 15:55 drwxr-x—-x
jp.co.omrons 118 8603 (= com.example android.searchabledic 2011-10-26 15:55 drwir-x--x
com.android. 130 8601 (= com.example.android.softkeyboard 2011-10-26 15:55 drwxr-x—-x
com.android. 142 8604 (= com.example.android.wiktionary 2011-10-26 15:55 drwir-x--x
com.android. 162 8605 (= com.mad.mick.forum 2011-10-26 15:55 drwir-x--x
android.proc 180 8608 (= com.svox.pico 2011-10-03 22:53 drwxr-x—-x
com.android. 200 8607 e (= de.vogella.android.todos 2011-10-26 15:56 drwxr-x--x
rom andrnid 216 8RN X (= databases
@ emularor Control 5 pplicationdata
=lib 2011-10-26 15:56 drwxr-xr-x
Telephony Status E] (& jp.co.omronsoft.openwnn 2011-10-26 15:50 drwxr-x—-x
Voice: | home %) speed: [ Full 7 (2 dontpanic 2011-10-03 22:52 drwxr-x---
(= local 2011-10-03 22:52 drwxrwx——x
Data: | home [4) vLatency: [ Nore ) (= lost+found 2011-10-03 22:52 drwxrwx—--
(= misc 2011-10-03 22:52 drwxrwx—-t
Telephony Actions (= property 2011-10-03 22:53 drwx-—-———-
Incoming number: (= secure 2011-10-03 22:52 drw------
o (= system 2011-10-26 15:56 drwxrwxr-x
. = mnt 2011-10-26 15:55 drwxrwxr-x
SMS - (= system 2011-02-03 22:51 drwxr-xr—x

LogCat | Bl Console &2

Android

[2011-18-26 15:
[2811-1@-26 15:
[2011-18-26 15:
[2811-1@-26 15:
[2811-1@-26 15:
[2011-18-26 15:
[2911-1@-26 15:

55:
55:
55:
55:
55:
55:
55:

T000s] Refreshing rescurce folders.
T000s]

T0D0s]

T0D0s] Nothing to pre compile!
T0D0s] ---

T0D0s] Android Launch!

T000s] adb is running normally.
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Pulling a file from the device

i #&)DDMs e

IR

=8

Size Date Time Permissions
2011-10-26 15:55 drwxr-x--x
2011-10-26 15:55 drwxr-x--x
2011-10-26 15:55
2011-10-26 15:55
2011-10-26 15:55
2011-10-26 15:55
2011-10-26 15:55
2011-10-03 22:53
2011-10-26 15:56 drwxr-x--x

-com.example.android.contactmanag
-com.example.android livecubes
-com.example.androld.notepad
-com.example.android.searchabledic
-com.example.android.softkeyboard
-com.example.android.wiktionary
-com.mad.mick.forum

-com.svox.pico
-de.vogella.android.tedos

(= databases 2011-10-26 15:57 drwxrwx:
B applicationdata 5120 2011-10-26 15
=lib 2011-10-26 15:56 drwxr-xr-x
.jp.co.omronsoft.openwnn 2011-10-26 15:50 drwxr-x--x
ntpanic 2011-10-03 22:52 drwxr-x---
al 2011-10-03 22:52 drwxrwx--x
st+found 2011-10-03 22:52 drwxrwx---
sC 2011-10-03 22:52 drwxrwx--t
operty 2011-10-03 22:53 drwx-~
cure 2011-10-03 22:52 drwx--—--
stem 2011-10-26 15:56 drwxrwxr-x
2011-10-26 15:55 drwxrwxr-x
m 2011-02-03 22:51 drwxr-xr-x

Info

Pull a file from the device|
—

>

&8

B =0

ting resource changes.
i the project target API level (12}

)sOverview activity launch
ilator with compatible AVD 'MyNewAVD'
:vice 'MyNewAVD'
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Pulling a file from the device

£ DDMS i

Pull a file from the deu'lce,l
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Get the device file

'%},Threads Heap Allocation Tracker File Explorer 23

Name Size Date Time Permissions Info
[z com.example.android.contactmanag 2011-10-26 15:55 drwxr—x--x
= com.example.android.livecubes 2011-10-26 15:55 drwxr-x--x
(== com.example.android.notepad 2011-10-26 15:55 drwxr—x
&= com.example.android.searchabledic 2011-10-26 15:55 drwx;
g=4 C e

sl Get Device File

> &

& Save As: applicationdata E]

Y&

| Where: | [E] Desktop
|

= [ Cancel

(= dol

(= local 2011-10-03 22:

= lost+found 2011-10-03 22:52 drwxrwx---

(= misc 2011-10-03 22:52 drwxrwx-

2 property 2011-10-03 22:53 drwx--

(= secure 2011-10-03 22:52 drwx------

(= system 2011-10-26 15:56 drwxrwxr-x
= mnt 2011-10-26 15:55 drwxrwxr-x
(= system 2011-02-03 22:51 drwxr-xr-x

% &l

ler: Checking resource changes.
lower than the project target API level (18)

:odos.TodosOverview activity launch
1g new emulator with compatible AVD 'MyNewAVD'

/irtual Device 'MyNewAVD'
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Inspecting the file with sqlite3

®00 Terminal — sqlite3 —
sglite3

dhcp-91-122:~ stephengilmore$ sqlite3 Desktop/applicationdata

SQLite version 3.6.12

Enter ".help" for instructions

Enter SQL statements terminated with a ";"

sqlite> .dump

BEGIN TRANSACTION;

CREATE TABLE android_metadata (locale TEXT);

INSERT INTO "android_metadata"™ VALUES('en_US');

CREATE TABLE todo (_id integer primary key autoincrement, category text nc

INSERT INTO "todo" VALUES(1, 'Urgent','Mark Practical 1 ', 'Need tc

DELETE FROM sqlite_sequence;

INSERT INTO "sqlite_sequence" VALUES('todo',1);

COMMIT;

sqlite> I
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Inspecting the file with sqlite3 on DiCE

®MN O Terminal — ssh -
9 ssh .

[belfast]lstg: sqlite3 /home/stg/applicationdata

SQLite version 3.3.6

Enter ".help" for instructions

sqlite> .dump

BEGIN TRANSACTION;

CREATE TABLE android_metadata (locale TEXT);

INSERT INTO "android_metadata" VALUES('en_US');

CREATE TABLE todo (_id integer primary key autoincrement, category text nc

INSERT INTO "todo" VALUES(1, 'Urgent', 'Mark Practical 1 ', 'Need 1

DELETE FROM sqlite_sequence;

INSERT INTO "sqlite_sequence" VALUES('todo', 1);

COMMIT;

sqlite> I
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Other tools for inspecting the database

Numerous browsers exist for SQLite databases.

» The CellObject SQLite & XML Browser is an Eclipse
plug-in tool built on top of Dalvik Debug Monitor Server
(DDMS), intended for Android application developers. It is
available from http://cellobject.net/

» SQLite Manager is an add-on for Firefox which allows users
to browse SQLite databases using the Firefox browser. It is
available from https://addons.mozilla.org/en-US/
firefox/addon/sqlite-manager/

» SQLite Database Browser allows users to create, design and
edit database files compatible with SQLite using a familiar
spreadsheet-like interface. It is available from
http://sqlitebrowser.sourceforge.net/
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https://addons.mozilla.org/en-US/firefox/addon/sqlite-manager/
http://sqlitebrowser.sourceforge.net/

Using LogCat

As usual, the effect of Java exceptions and other problems will
appear in the LogCat view.
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Debugs and

errors displayed in LogCat

LogCat E3
(Los |
Time pid tag Message
10-26 23:16:54. D &1 Sntpllierrequest time failed: java net SocketException: Address family not supported by protocol
10-26 23:17:05. D 333 dalvikem GC CONCURRENT freed 494K, S4% free 2728K/5831K, external 2419K/2976K, pansed Sms+dms
10-26 23:17:05. E 333 Database close() was never explicitly called on database '/data/datarde.vogells.android.todes/databases/applicationdata’
10-26 23:17:05. E 333 Database android database sqlite DatabaseObiectHotClosedException: Application did mot close the cursor or database object that was
10-26 23:17:05. E 333 Database at android.database sqlite.SQLiteDatabase. cinit>(S0liteDatabase java:1847)
10-26 23:17:05. E 333 Database at android database sqlite. SQLiteDatabase openllatabase(SQLiteDatabase java:820)
10-26 23:17:05. E 333 Database at android.database sqlite. SQL openlr base( SQL qara:894)
10-26 23:17:05. E 333 Database at android dahahase sqlite SQ' i openir: hase( SQLL jarva:847)
10-26 23:17:05. E 333 Database at android.a tImpl. base( extInpl. java:344)
10-26 23:17:05. E 333 Database at android cm\tenh Cnl\teth&’aDDEr openlrCreatelatabase(ContextMrapper  java:203)
10-26 23:17:05. E 333 Database at android.database sqlite. SQLiteOpenHelper. getfritablelatabase(S0Litelpentelper. java:118)
10-26 23:17:05. E 333 Database at de vogella android todos database TodoDbidapter. open(TodoDbAdapter. java:27)
10-26 23:17:05. E 333 Database at de.vogella.android. todes TodoDetails. onCreate(TodoDetails. java 2
10-26 23:17:05. E 333 Database at android app.Instrumentation. callictivityOnCreate(Instromentation. java:1047)
10-26 23:17:05. E 333 Database at android.app.ActivityThread performlaunchactivity(activityThread. java:1611)
10-26 23:17:05. E 333 Database at android app.ActivityThread handlelavnchhctivity(hstivityThread java:1663)
10-26 23:17:05. E 333 Database at andreid.app.hctivityThread zccess$1500(ActivityThread java 117)
10-26 23:17:05. E 333 Database at android app.AotivityThread$H handleMessage(ctivityThread  java:931)
10-26 23:17:05. E 333 Database at android.os Handler dispatchllessage(Handler. java:93)
10-26 23:17:05. E 333 Database at android.os Leoper loop(Looper. java:123)
10-26 23:17:05. E 333 Database at android.app.ActivityThread mainfactivityThread. java:3683)
10-26 23:17:05. E 333 Tatabase at java lang reflect tethod invokeMative(Native tfethod)
Filter:
=
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Can filter messages displayed in LogCat

RS R

Time pid tag Message

10-26 15:57:19. E 333 Database close() was never explicitly called on database '/data/data/de.vogells.andvoid.todes/data
10-25 23:17:05. E 333 Database close(] was never explicitly called on database '/data/data/de vogells android. todossdatal
10-26 23:17:05. E 333 Database closs() was never explicitly called on database '/data/data/de.vogells.android.todos/dataf
10-25 23:17:05. E 333 Database close(] was never explicitly called on database '/data/data/de vogells android. todossdataf
10-27 15:07:19. E 333 Database closs() was never explicitly called on database '/data/data/de.vogells.andveid.todes/data

s /applicationdata’
ses/applicationdata’
ses/applicationdata’
ses/applicationdata’
== /applicationdata’

Filter: | applicationdata|
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+found

perty
ure

ve M
2:507)

read. java:3683)
thod)

{tos |

ndrgsCaller. run(Zyqotelndit. java:839)

Fotelnit. java:597)

=
n: table todo already exists:

ive execSOL(Hative te=thod)

280L( SQLiteDatabase. java:1763)

2011-10-03 22:52 drwxrwx---
2011-10-03 22:52 drwxrwx--t
2011-10-03 22:53 drwx—
2011-10-03 22:52 drwx—

create table todo [ id integer primary key autoincrems

baseHelper onCreatefTodobatabaseHslper. java:24)
stWritableDatabase( SQLiteOpenielper . java:128)
apter.opend TodoDbadapter. fava:27)

reate(TodesOverview, java:32)

SreatelInstrumentation. java:1047)
EivityiAstivityThread. java:1611)

Can use view menu to export messages

DOOOE®+
= Create Filter
B Edit Filter

Delete Filter

[&] Clear Log

H Export Selection As Text...
Go to Problem (method declaration)
Go to Problem (error line)

Android SDK Content Loader
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