LAP TRINH DI PONG

Bai 10: SQLite & Content Provider



Nhic lai bai trude

. Nguyen tac luu trit trong android: theo phan quyén
ctiia Linux, ho tro nhiéu loai luu trit voi muc dich

khac n

= MO
MO

Nau
DE_PRIVATE, MODE_WORLD_ READABLE va

DE_ WORLD_WRITEABLE

= Cac vung luu trir duogc cap cho tmg dung
= Shared preferences va PreferenceActivity

= Cac loai luu trit: internal, external, cached va trong
file apk cua ing dung

= Lam viéc vo1 SQLite



NO1 dung

1. Lam viéc vo1 SQLite API

* Tao/Mo/Bong CSDL

* Thuc thi cau 1énh SQL

= CRDU

= Duyét cac két qua tra vé bai SELECT
2. SQLiteOpenHelper
3. Kinh nghiém lam viéc vo1 CSDL
4. Content Providers

= (5161 thiéu

" (tu hoc) Str dung content providers

= (tu hoc) Tu viét content provider



Phan 1

Lam viec vo1 SQLite API
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SQLiteDatabase — Tao/M& CSDL

-~
public static SQLiteDatabase
openDatabase(String path, CursorFactory

\factory, int flags)

/gQLiteDatabase db =

SQLiteDatabase.openDatabase("/data/data/<p
ackage>/DB.db",null,
\§QLiteDatabase.CREATE_IF_NECESSARY);

;J
~

/

Flags: OPEN_READWRITE, OPEN_READONLY va
CREATE_IF NECESSARY
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SQLiteDatabase — Tao/M& CSDL

// filePath is a complete destination of the form
// "/data/data/<namespace>/<databaseName>"
"/sdcard/<databasename>"

// "mnt/sdcard/<databasename>"

try {
db = sQLiteDatabase.openDatabase(
"/data/data/vn.mobipro.sql/myfriendsbpB",
null,sSqQLiteDatabase.CREATE_IF_NECESSARY);
db.close();

catch (SQLiteException e) {
) Toast.makeText(this, e.getMessage(), 1).show();

An SD resident database requires the Manifest to include:
<uses-permission android:name="android.permission.WRITE_EXTERNAL_STORAGE" />
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SQLiteDatabase — bong CSDL

[public void close()

= Str dung khi dong két ndi véi CSDL
= CSDL ty dong khi ung dung két thic
= Nén dong CSDL ngay khi khong dung nira

db = SQLiteDatabase.openDatabase(..);
// thao tac vdéi CSDL

db.close();
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SQLIiteDatabase — Thuc thi SQL

= St dung khi muon thuc thi mot cau Ieénh SQL va khong
quan tam tdi két qua tra vé

= Khong thuc hién dugc “multiple statements” SQL

= Tai liu cua Google no1 khong thuc hién nhirng cau SQL
c6 tra vé két qua (SELECT, INSERT, UPDATE,...)

/db.execSQL("CREATE TABLE Book (BookID )
INTEGER PRIMARY KEY AUTOINCREMENT,
BookName TEXT);");
db.execSQL("INSERT INTO Book(BookName)
\VALUES ('Test EXECSQL')"); )
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SQLiteDatabase — Chen

public long insert(String table, String
nullColumnHack, ContentValues values)

= "table": tén bang muon insert dit lidu
"nullColumnHack™: tén c6t nao d6 nhan gia tri NULL
(dung trong truvong hop values = null)

= "values": danh sach cac cap <cot>-<gia tr1> s¢€ chen
vao dong mai

= Cht y: ham tra vé gia tri row ID cua dong vua chen
vao, néu khong thanh cong sé tra vé -1



SQLiteDatabase — Chen

ContentValues cv = new ContentValues();
cv.put("BookName", "SQLite");
cv.put("Price", "100");
db.insert("Book", null, cv);

TH Tablename: Book

Fieldname Fieldtype Fieldconstraint

PEDDHD INTEGER FRIMARY KEY AUTOINCREMEMNT
—| BookMName TEXT MULL
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SQLIiteDatabase — Cap nhat

public int update(String table,
ContentValues values, String whereClause,
String[] whereArgs)

= table: tén bang muon update

= values: cac cap key/value — té€n cot/gia tr1 mo1 mudn
cap nhat

= whereClause: di€u kién dé dong dugc chon
= whereArgs: mang cac gia tr1 ung vo1 whereClause
" (514 tr1 tra ve€: s6 ban ghi dugc cap nhat

TRUONG XUAN NAM 11



SQLIiteDatabase — Cap nhat

String [] whereArgs = {"2"};

ContentValues updValues = new ContentValues();
updValues.put("BookName"”, "ANDROID");
updvValues.put("Price", "200");

int recAffected = db.update("Book", updValues,
"BookID=?", whereArgs);
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SQLiteDatabase - X0a

public int delete(String table, String
whereClause, String[] whereArgs)

= table: t€n bang muon xoa

= whereClause: diéu kién xo0a

" whereArgs: mang gia tr1 ing vo1 whereClause
String [] whereArgs = {"2"};

int recAffected = db.delete("Book",
"BookID=?", whereArgs);

// db.delete("Book", "BookID=2", null);
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SQLiteDatabase - SELECT

public Cursor rawQuery(String sql,
String[] selectionArgs)

= 5ql: cdu 1énh truy van

= selectionArgs: mang gia tr1 cac tham sO trong cau
1énh sqgl (n€u co)

= (314 tr1 tra ve€: con tro dac biet ho trg viec lay dir liéu
va duy€t mang cac gia tri tra vé
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SQLiteDatabase - SELECT

Cursor ¢ = db.rawQuery("SELECT * FROM Book",
null);

String mySQL = "select count(*) as Total " +
from tblAmigo " + " where recID > ? " + " and
hame = ?";

Str\ing[] ar‘gs — {lllll) llBBBll};
Cursor cl = db.rawQuery(mySQL, args);
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SQLiteDatabase - Cursor

= Cursor tro téi 1 dong trong két qua tra vé
= Dung cursor dé doc gia tri trén cac cot cua dong do
= Khéi dau cursor 6 vi tri before-first

= Cursor ¢6 nhiéu phuong thirc hd tro:
= Kiém tra vi tri hién tai: isFirst(), isLast(), isBeforeFirst(),
ISAfterLast()

= Dich chuyén trong két qua: moveToFirst(), moveToLast(),
moveToNext(), moveToPrevious(), move(n)

= Lay dir licu: getInt, getString, getFloat, getBlob, getDate, ...

= Lay cau tric bang: getCount, getColumnName,
getColumnNames, getColumnlndex, getColumnCount,...
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Ma chung khi su dung cursor

Cursor cs = db.rawQuery("SELECT * FROM Book", null);
while (cs.moveToNext()) {

int id = cs.getInt(0);

String book = cs.getString(1);

}

cs.close();
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Phan 2

SQLIiteOpenHelper



SQLIteOpenHelper

. SQtheOpenHelper 1a phrong phap ma Google dé nghi
dé thong nhat viéc quan ly, tao, truy xuat va cip nhat co
so dir 1éu

= SQLiteOpenHelper can 3 phuong thirc co ban sau dé
lam vi€c hi¢u qua
= Constructor: cung cap cac tham so can thiét dé lam viéc véi
co so dir icu
= onCreate(): phu’O’ng thire duogc tu dong goi khi lan dau tao

file CSDL va tao cac bang trong CSDL cting nhu khoi tao dir
liéu ban dau

= onUpgrade(): phuong thitc dugc tu dong goi khi nang cap
CSDL tu cac phién ban cii
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SQLIteOpenHelper

= Cac phuong thirc htru ich cua SQLiteOpenHelper
= SQLiteDatabase getReadableDatabase(): 1ay vé CSDL &
dang “chi doc”
= SQLiteDatabase get\WriteableDatabase(): 1ay vé CSDL &
dang “doc va gh1”
= String getDatabaseName(): lay tén CSDL
= Khéng dung SQLiteOpenHelper ciing khong co van
dé gi, nhung sir dung SQLiteOpenHelper thi ta sé
do cong suc viét code hon, dic biét khi cap nhat
phién ban tng dung kém theo nang cap CSDL
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SQLIteOpenHelper

= Code: ké thira SQLiteOpenHelper va viét lai 3 phuong
thirc co ban

= Cach thuc st dung SQLiteOpenHelper:
= Thay vi m& CSDL truc tiép, ta md qua SQLiteOpenHelper
= SQLiteOpenHelper kiém tra xem CSI?L d3 c6 hay chua, néu
chua co thi s€ tu ddng goi onCreate dé tao
. SQLiFeOp,enHelper kiém tra phién jbén cua CSDL hién tai so
vo1 dé xuat co bang nhau khong, néu khong t,hi tu dong goi
onUpgrade (hodac onDowngrade, tuy tinh hudng)

= LTV dung getReadableDatabase / getWriteableDatabase dé
lay vé CSDL d3a san sang hoat dong



SQLI1teOpenHelper - Sample

pubTic class DatabaseHandler extends SQL1teOpenHelper {

// All Static variables
// Database version
private static final 1nt DATABASE_VERSION = 1;

// Database Name _ _
private static final String DATABASE_NAME = "worklightverl";

// Contacts table name _
private static final String TABLE_FLAG = "activeFlag"

// Contacts Table Columns names
private static final String KEY_FLAG
//Ham khesi tao
public DatabaseHandler(Context context) {

super(context, DATABASE_NAME, null, DATABASE_VERSION) ;

"statusFlag"
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SQLI1teOpenHelper - Sample

// Ta0 Bang
@override

public void onCreate(SQLiteDatabase db) {
String CREATE_CONTACTS_TABLE = "CREATE TABLE " + TABLE_FLAG +

+ KEY_FLAG + " TEXT DEFAULT \'unactive\'"
||)|| .

db.execSQL (CREATE_CONTACTS_TABLE) ;
}

// Upgrading database
@override

public void onupgrade(sqQLiteDatabase db, int oldversion, 1int
newversion) {

// Drop older table if existed
db.execSQL("DROP TABLE IF EXISTS " + TABLE_FLAG);

// Create tables again
onCreate(db) ;
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SQLI1teOpenHelper - Sample

/}’: *
* Al1T CRUD(Create, Read, Update, Delete) Operations
// Adding new contact
void addContact(String str) { _
SQL1teDatabase db = this.getwritableDatabase();

Ccontentvalues values = new ContentvValues();
values.put(KEY_FLAG, str); // Contact Name

// Inserting Row
db.1nsert(TABLE_FLAG, null, values); _
db.close(); // Closing database connection
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Kinh nghiém lam viéc voi
CSDL
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Kinh nghiém lam viéc vo1 CSDL

= Viét class mo ta doi twong can thao tac (khong lién
quan gi to1 database), tam goi1 1a cac model

= Dung SQLiteOpenHelper xur 1y & cap do database

= Viét class boc ngoai cac table, cung cap cac thao tac
lam vi€c gitra tables vo1 model (data provider)

= Str dung céc data provider dé lam VIEC bat ké khi
nao dung téi database, khong truc tiép lam viéc véi
database trong mo1 trudng hop

= Cac string SQL nén dat ngoai resource hoac co thé
cap nhat online 1a tot nhat



Thuc Hanh

= Xay dung ing dung quan ly sach vo1 CSDL Books
trong bai hoc trudc
= Ung dung gom cac chirc niang chinh:
* Thém sach mai
= Hién thi danh s&ch cac sach ra ListView
= Stra sach
= X0a sach
= Tim kiém sach theo cac truong hoic theo cac tiéu chuan
= Upgrade 1én DB lén phi€n ban 2: bé sung truong tags
gOom danh sach cac tor khoa mo ta vé sach
= Cap nhat chirc ning tim kiém theo tags



Phan 4

Content providers
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Content Providers

= La thanh phan co ban cua Android OS

= Chuan chia sé dir liéu cho cac tng dung khéc trén
Android

" Content Providers (thuong goi tat 1a providers) 1a cach
thtrc dé chia sé dir liéu

" Khong phai 1a no1 chtra dur liéu

" Nhleu dir li€u hé thong cung cap providers dé c6 thé truy
xuat dén chiing nhu: Calendar, Contact, CallLog,
MediaStore,.

. U:ng dung cﬁa bén thtr 3 ¢6 thé tu viét provider dé cung
cap dir li€u cho cac rng dung khac



Content Providers

= Content Prov1ders cung cap mot 601 tu’O’ng con tro
(cursor) c6 thé dé dang lay duoc bat ctr dit lidu luu trix
nao thong qua URI chinh xac dir 11€u do

= URI: 1a quy tac mo ta mot doi tuong (ban than cac giao
thire http, ftp, email, skype, torrent,... ciing dung URI dé
lam vi€c)

content://com.example. transportationprovider/trains/122
v '

A B C D
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Cau triic URI ctia providers

= Phan A: chi ra URI duoc diéu khién bai providers
(luén c6 dang content://)

= Phan B: chi den no1 luu trir dr licu, la tén package
+ class cung cap content

= Phan C: chi ra loai dit liéu. Chang han nhu dit liéu
contact, dir licu SMS,... thuong ctung la tén cua mot
table trong CSDL cua pr0V1der (khong nhat thiét)

= Phan D: tham s6 dé thao tac dit liéu, c6 thé coi phan
nay nhu la ID cua row trong table hoac mot dir 1i€u
nao d6 dung dé truy van




Su dung providers

* Phuong thirc getContentResolver() cua context cho
phép lam vi€c vt vol cac provider
= getContentResolver() tra vé doi tugng ContentResolver

= getContentResolver().query(Uri uri) tra vé d6i tuong
Cursor

= Android cung cap san nhiéu providers vé hé thong
= T4ap hop nay nam trong package android.provider
= Can khai bao permission trong AndroidManifest.xml
trrdc khi muon truy xuat dén nhirng tai nguyén
= Str dung CursorLoader trong tinh hudng truy van kéo dai



Vidu

= Bai tap: viét ung dung doc contacts trong thiét bi

= Kién thirc:
= URI: “content://com.android.contacts/contacts/”
= Hoic hang so:
ContactsContract.Contacts. CONTENT URI
= Cach truy van thuong:
Cursor c¢ = getContentResolver().query(uri, null,
null, null, null);

= Néu provider hoat dong qua 1au, truy van & background:
CursorLoader loader = new CursorlLoader(context,
uri, null, null, null, null);

Cursor ¢ = loader.loadInBackground();



"DQC contacts — thiét lap quyén

& Android Manifest Permissions

Permissions (F] @ (P] P Az  Attributes for android.permission.READ_CONTACTS (Uses
Permission)

(@ android.permission.READ_CONTACTS (Uses F Add..

([ The uses-permission tag requests a “permission” that the

containing package must be granted in order for it to

operate correctly.

;- MName android.permission.READ_CONTACTS -
Down
< activity_mainxmi [J] MainActivity.java 12 srxml i

k?xml version="1.8" encoding="utf-8"7>
& <TextView xmlns:android="http://schemas.android.com/apk/res/android”
android:id="@+1d/tv" android:padding="10dp" android:textSize="16sp"
android: layout width="match_parent”
android: layout height="wrap content” >

</TextView>
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Doc contacts — layout

| activity_mainxml £ | [J] MainActivityjava

kHelativeLayout 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”
android:gravity="fill_ vertical"”
android:paddingBottom="@dimen/activity vertical margin”
android:paddingleft="@dimen/activity horizontal margin”
android:paddingRight="@dimen/activity horizontal margin"
android:paddingTop="@dimen/activity vertical margin”
tools:context=".MainActivity"” >

<ListView
android:id="@+id/LlistViewl"”
android:layout width="match parent"”
android:layout height="match parent”
android:layout alignParentBottom="true"
android:layout_alignParentRight="true" >

</ListView>

</Relativelayout>
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Doc contacts — layout

®! DemoContactsReader

PHAM ANH
NGO LAM

public class MainActivity extends Activity { ANH DUNG

@override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R. layout.activity main);
ListView lv = (ListView) findViewById(R.id.listViewl);
ArrayList<String> al = new ArraylList<String>();
Cursor ¢ = getContentResolver().qguery(android.provider.ContactsContract.Contacts.CONTENT URTI,null,null, null, null);
while(c.moveToNext())ﬂ
int nameID = c.getColumnIndex(android.provider.ContactsContract.Contacts.DISPLAY NAME);
String name = c.getString(namelD);
al.add(name);

¥
ArrayAdapter<String> aa = new ArrayAdapter<String>(this,R.layout.sr,al};

lv.setAdapter(aa);
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Xay dung Content Providers

"Ly do: khi chung ta muon chia sé dit liéu cia u:ng
dung cho cac ing dung khac (dac biét voi cac ung
dung tir cing mot nha phat trién)

= Tao class thira ké 16p ContentProvider
= Viét lai cac phuong thuc:
= onCreate()

* query() o
* Cac phuong thtre insert, delete, update (n€u can)

* Pinh nghia URI cho Content Provider trong
AndroidManifest.xml




Nkt 167 ké thira ContentProvider

public class BookProvider extends ContentProvider {

public static final String PROVIDER NAME = "vn.mobipro.Books™;

public static final Uri CONTENT_URI = Uri.parse("content://"™ + PROVIDER_NAME + "/books");

public static final String ID = " id";

public static final String TITLE = "title";

//Using SQLiteDatabase to store all content provider data

private SQLiteDatabase bookDB;

private static final String DATABASE NAME = “"Books";

private static final String DATABASE TABLE = "titles";

private static final int DATABASE VERSION = 1;

private static final String DATABASE CREATE =
"create table " + DATABASE TABLE +
" (_id integer primary key autoincrement,
+ "title text not null);";

TRUONG XUAN NAM 38



“Viét 16p ké thira ContentProvider

@Override

public Uri insert(Uri uri, ContentValues values) {
long rowID = bookDB.insert(DATABASE TABLE, "", values);
if(rowID > @)

{
Uri mUri = ContentUris.withdppendedId(CONTENT URI, rowID);
getContext().getContentResolver().notifyChange(mUri, null);
return mUri;
h
throw new SQLException("Failed to insert new row into " + uri);
}
@Ooverride

public boolean onCreate() {

Context context = getContext();

DatabaseHelper dbHelper = new DatabaseHelper(context);
bookDB = dbHelper.getlWritableDatabase();

return (bookDB == null) ? false :true;
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“Viét 16p ké thira ContentProvider

@Override
public Cursor query(Uri uri, String[] projection, String selection,
String[] selectionArgs, String sortOrder) {
SQLiteQueryBuilder sglBuilder = new SQLiteQueryBuilder();
sqlBuilder.setTables(DATABASE TABLE);
Cursor ¢ = sqlBuilder.query(bookDB, projection, selection, selectionArgs, null,
null, null);
c.setNotificationUri(getContext().getContentResolver(), uri);
return c;

¥

public int delete(Uri uri, String selection, String[] selectionArgs) {|]
public String getType(Uri uri) {[]

public int update(Uri uri, ContentValues values, String selection,|]
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pang ki & AndroidManifest.xml

= <application
android:allowBackup="true"”
android:icon="@drawable/ic_Llauncher”
android:label="@string/app name"”
android:theme="@style/AppTheme"” >
= <activity
android:name="vn.mobipro.democontactsreader.MainActivity"
android:label="@string/app name" >
= <intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android. intent.category. AUNCHER" />
</intent-filter>»
<factivity>
<activity android:name:"un.mobipro.dfmocontactsreadér.Prouidénﬂctivity"}kfactivity}

<provider android:name = "BookProvider"

android:authorities="vn.mobipro.Books" />
<fapplication>
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- Khai thac provider moi

public void addBook(String title)

{

¥

ContentValues values = new ContentValues();
values.put(BookProvider.TITLE, title);

Uri uriInsert = getContentResolver().insert(BookProvider.CONTENT URI, values);
if(uriInsert != null)

{

}
Log.d(getClass().getSimpleName(),urilnsert.toString());

Toast.makeText(this, "Book's added”, Toast.lLENGTH SHORT).show();

public void getAllBooks()

{

Uri uriGetListTitles = Uri.parse("content://vn.mobipro.Books/books");
Cursor c¢ = getContentResolver().guery(uriGetlistTitles, null, null, null,null);
if(c.moveToFirst()){
do{
String bookRecord = "ID = " + c.getString(c.getColumnIndex(BookProvider
b " Title = " +
c.getString(c.getColumnIndex(BookProvider.TITLE));
Toast.makeText(this, bookRecord , Toast.LENGTH LONG).show();
twhile(c.moveToNext());
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