LAP TRINH DI PONG

Bai 6: cac phuwong phap luu trir trong
android va lam viéc voi SQLite



Nhic lai bai trudce

= Khai niém intent

= Giao tiép gilra 2 activity st dung Intent
= Intent, intent service & intent filter

" [ntent twong minh & intent ngdm dinh

= Cac thanh phan cda intent: component, action,
category, data, type, extras
= Hai kiéu goi activity:
= startActivity: thuc hién, khong can két qua tra vé
= startActivityForResult: mudn nhan két qua tra vé
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Nhic lai bai trudce

* |ntent la co ché& chuan cua android dé giao tiép
gitra cac ng dung
» C4 thé giao tiép theo theo nhiéu cich khac, nhung dung
intent |3 cdch ma tat ca cac ing dung déu ap dung
= Goi thuc hién mdt nhiém vu cu thé, dung duoc véi
activity ca &rng dung bat ky:
startActivity(new Intent(Intent.ACTION DIAL,
Uri.parse("tel:0912102165")));
= Goi thuc hién mdt activity cu thé:

startActivity(new Intent(this,
Activity2.class));
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Nhic lai bai trudce

= A chuan bj dit liéu va goi B:
intent = new Intent(..);
intent.putExtra(key, value);

startActivityForResult(intent, CODE-OF-B);

= B kh&i chay va lay dit liéu do A guri:
intent = getIntent();
V = intent.getStringExtra(key);

= B tra vé két qua:
intent = new Intent();
intent.putExtra(key, value);

setResult(RESULT_OK, intent);
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Nhic lai bai trudce

= A bat két qua tra vé tr B trong onActivityResult:
protected void onActivityResult(int code, int result,
Intent data) {

if (code == CODE-OF-B) {
// xtr 1y trudong hop B tra vé két qua thanh cong
if (result == RESULT OK) {

}
// xtr 1y cac két qua khac cua B

}
// xir 1y cac CODE do cac activity khac tra vé

// goi xir 1y cua activity cha
super.onActivityResult(code, result, data);
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NO1 dung

1. Toéng quan vé Iiru trir trong android

2. Shared Preferences

3. Files
1. File trén internal storage
2. Filetam

3. File trén external storage
4. File nOi b0 (trong file apk)

4. Lam quen v&i SQLite
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Tong quan vé luu trit trong
android
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Tong quan: cac loai luu trir

O

= Android c6 nhiéu phuong phap lwu trir dit liéu
= Mo6i phwong phap c6 muc dich st dung khac nhau (vi
vay can hiéu chinh xac dé st dung hop ly nhat)
= Co ché& phan quyén va kiém soat truy cap kiéu Linux
" Local storages:

= Raw: File services (memory, cached, internal card,
sdcard,...)

= OS services: Shared preferences, SQLite, Content
providers

" Extra services: Content providers
= Remote storages: Internet services
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Tong quan: qua trinh cai tng dung

= Ung dung android & dang .apk

= Tir API 8, ¢S thé dat irng dung & sdcard: thém doan
ma android:installLocation="preferExternal" vao
file AndroidManifest.xml

= Qua trinh &ng dung dugc cai dat vao hé thong:
= Kiém tra su toan ven cla file .apk dua trén chit ki s6
" Chép file .apk vao thu muc &ng dung
" Tao thu muc riéng cho rng dung do (theo tén package)
= Thiét 1ap quyén phu hop cho thu muc riéng
= C3p nhat CSDL vé cac thanh phan cia &ng dung
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Tong quan: mdt so folder co ban

= Theo thiét 1ap chuan ctia Android OS:
= Ung dung hé théng: /system/app
= Ung dung thuong: /data/app
» Ung dung & sdcard: /storage/sdcard0/.android secure
= D{¥ liéu cua &ng dung: /data/data/<package name>
 Folder “shared_prefs”: chira share preferences

* Folder “cache”: chira cac file tam
* Folder “databases”: chira cac CSDL SQLite

= D{t liéu o sdcard: /Android/data/<package name>/files/
= Can |3y cac folder bang API clia hé théng

TRUONG XUAN NAM 10



Phan 2

Shared Preferences
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Shared Preferences

= Shared Preferences cho phép |lwu trir dit liéu theo cap
key/value vdi cac kiéu dit liéu co ban

= File lvu & dang XML, cé thé chia sé véi irng dung khac
(muc tiéu cling l1a dé chia sé)

= Cac kiéu dit liéu ho tro: String, float, int, long va
boolean
= Cach lam viéc:
1. L&y doi twong SharedPreferences: dung phuong thirc

getSharedPreferences(string, int) hoac getPreferences(int
mode)

2. SUr dung cac phuwong thirc clia class SharedPreferences dé
thao tac v&i dir liéu bén trong
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getSharedPreferences

= Phuwong thie “public abstract SharedPreferences
getSharedPreferences(String xml, int mode)”
= Day la phuong thirc cua context

» Phuong thirc 1ay vé doi twong SharedPreferences dé
doc ghi dit liéu Ién file xml v&i tén duoc chi dinh bang
tham s truyén vao

= File XML phai nam trong folder shared prefs cla data

* Tham s& mode dung dé thiét |ap quyén truy xuat dén
file xml ma doi twong SharedPreferences tham chiéu
dén
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getSharedPreferences

= CO ba loai mode:
= MIODE PRIVATE: chi c6 thé duoc truy xuat bén trong
ing dung tao ra né
= MODE_WORLD READABLE: c6 thé duwoc doc bdi cac
ing dung khac
= MIODE WORLD WRITEABLE: cé thé duwoc ghi bdi cac
rng dung khac
" Chuvy:
= C4 quyén root van doc duoc dit liéu du nd thiét 1ap ché
doé MODE_PRIVATE
= CS quyén ghi thi duwong nhién cd quyén doc
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getPreferences (Iint mode)

= Phwong thue “public SharedPreferences

getPreferences(int mode)”

= Phuwong thirc cua activity

" Phwong thirc nay sé goi lai getSharedPreferences(...) voi
tham s6 String xml |a tén cda activity hién tai

= Tham s6 int mode trong phwong thirc twong tu nhuw
tham s6 mode slide trudce

= Nhan xét: phuvong thiec nay giup lap trinh vién tao
SharedPreferences &ng v&i tng activity ma khoéng
can qua quan tam tdi package name
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Ghi du ligu O

= Goi phuwong thirc SharedPreferences.edit() dé lay
vé doi twgng SharedPreferences.Editor doi twong
nay st dung dé ghi dit liéu xudng file xml

= Thém di liéu vao file xml bang cach goi cac phuong
thirc putXXX:

» SharedPreferences.Editor.putBoolean()
» SharedPreferences.Editor.putString()

= Goi phuong thirc SharedPreferences.commit() dé
hoan tat viéc thay doi ndi dung va ghi dit liéu
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Vidu O

// Poc di 1liéu

SharedPreferences settings =
getSharedPreferences (PREFS NAME, 0);

boolean silent = settings.getBoolean("silentMode",
false);

setSilent (silent);

public static final String MYPREFS “mySharedPreferences”;
protected void savePreferences(){

// tao d&i tuong luu trid va truy xuat du 1iéu shared preference
int mode = Activity.MODE_PRIVATE;

SharedPreferences mySharedPreferences = getSharedPreferences
(MYPREFS,mode) ;

// nhan vé mét editor dg sda déi shared preferences.
SharedPreferences.Editor editor = mySharedPreferences.edit();
// luu trii vao . shared preference
editor.putBoolean(“isTrue”, true);
editor.putFloat(“lastFloat”, 1f);
editor.putInt(“wholeNumber”, 2);

editor.putLong(“aNumber”, 31);
editor.putString(“textEntryvalue”, “Not Empty”);

// Commit the changes.

editor.commit();

}
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Preferences Activity

= Ung dung phd bién nhat cda Preference Ia dung dé
tao mot trang settings

= Tham khao bai doc vé PreferencesActivity (tai liéu)

= O mot ¢ng dung A, muén mé shared preferences
ctia ng dung khac (néu duoc share), thuc hién
nhu sau:

other = createPackageContext(package name,
Context.MODE_WORLD_WRITEABLE);

share = other.getSharedPreferences(xml_name, 0);
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Phan 3

Files
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Files O

= Android cung cap kha nhiéu cach dé doc va luu trir
di¥ liéu tlr/xudng cac tap tin
= Dya trén cac API vé file clia Java
» Dya trén mot s dang dac biét chi co trong android (cac
tip tin tai nguyén chang han)
= M6t s6 dang tap tin pho bién
= File trén bd nhd trong (internal storage)
= File dém (cached)
" File trén bo nhd ngoai (external storage)
* File tai nguyén (resources, nam trong APK)
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Phan 3.1

File trén by nh¢ trong
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File trén by nh¢ trong

Mac dinh thi tap tin nay sé thudc vé &rng dung tao ra
né va cac ing dung khac khéng thé truy xuat dén né

01. Goi phuong thirc FileOutputStream openFileOutput (String name, int mode) dé tao mot doi
twong FileOutputStream dung dé ghi dir liéu 1én tép tin.
Phuong thirc ndy nhan vaohai tham sé:
- Tén tép tin.
- Ché d6 ghi. C6 ba ché d6:
o MODE_PRIVATE: Tép chi c6 thé duoc truy xuat bén trong tng dung tao ra no.

o MODE_WORLD READABLE: Tép cé thé dugc doc bdi cac img dung khéc.

o MODE_WORLD WRITEABLE: Tép c6 thé dugc doc va ghi boi cac ing dung
khac.

02. Goi phuong thirc FileOutputStream.write(...) dé ghi dir liéu xuong file.
03. Goi phurong thirc FileOutputStream.close() dé déng ludng ghi dit liéu xudng file.
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Poc dir icu tur tap tin

= Pé doc dit liéu tir tap tin ta thuc hién cac budc:

* Goi phuwong thire “public abstract FilelnputStream
openFilelnput(String name)” tao luéng doc dit liéu tir
file.

* Phwong thirc nay nhan vao mét tham sé la tén file can doc
» Goi phuong thire FilelnputStream.read(...) dé doc di¥
lieu tu file
» Goi phuwong thirc FilelnputStream.close() dé déng ludng
doc dir liéu tu file
= Cac phuwong thirc lam viéc déu tuong tw nhu cach
lam viéc tiéu chuan vdi file cia java
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Vi du: doc du lieu tu file O

String FILENAME = "hello file";
String string = "";

FileInputStream fis=null;
try {

fis = openFileInput (FILENAME) ;
byte[] buffer = new byte[1024];

int count = fis.read (buffer);

Tra vé s byte
string = new String(buffer); y

thuc doc

} catch (IOException e) {
e.printStackTrace() ;

}
finally{

try {
fis.close () ;

} catch (IOException e) {
e.printStackTrace() ;

}
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Phan 3.2

File tam
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Su dung tap tin cache

= S&r dung khi mudn lwu trir tap tin vao thuw muc
cache thay vi lvu tri vinh vién

= Cac tap tin nay sé tuw dong bi xda khi thiét bj thiéu
bo nho& trong

= S&r dung phuwong thirc getCacheDir() dé 1y vé thu
muc cache lwu tri* dit liéu cua &ng dung (thuong la
data/data/<package name>/cache)
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Vi du: ghi dir icu I€n tap tin cache

File file = getCacheDir():
String cacheDir = file.getPath();

File downloadingMediaFile = new
File (cacheDir, "downloadingMedia.dat") ;
FileOutputStream out = null;
try {
out = new FileOutputStream(downloadingMediaFile),
out.write(str.getBytes());
} catch (Exception e) {
e.printStackTrace () ;

.
r

}
finally/{

try {
out.close ()

} catch (Exception e) {
e.printStackTrace () ;

}

TRUONG XUAN NAM 27



O

Cac thu muc chuan

Android SDK dinh nghia mot sG thv muc chuan thanh
hang sb trong class android.os.Environment
= DIRECTORY_ALARMS

= DIRECTORY_DCIM (picture + video & ché do6 device as
camera)

= DIRECTORY_DOCUMENTS
= DIRECTORY_DOWNLOADS
= DIRECTORY_MOVIES

= DIRECTORY_MUSIC

= DIRECTORY_NOTIFICATIONS
= DIRECTORY_PICTURES

= DIRECTORY_PODCASTS

= DIRECTORY_RINGTONES
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Vi du: mot s6 ham htru ich

public File getTempFile(Context context, String url) {
File file;

try {
String fileMName = Uri.parse{url).getlLastPathSegment();

file = File.createTempFile(fileMame, null, context.getCacheDir());
catch (IOException e) {

// Error while creating file

¥

return file;

¥

public File getAlbumStorageDir(Context context, String albumMName) {
// Get the directory for the app's private pictures directory.
File file = new File(context.getExternalFilesDir(
Environment.DIRECTORY PICTURES), albumName);
if (!file.mkdirs()) {
Log.e(LOG TAG, "Directory not created");

¥

return file;
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Phan 3.3

File trén b0 nhd ngoai
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Su dung bo nho ngoai

O

B6 nh& ngoai (external memory) la thiét bi luu trir co
thé thdo roi (thudng | SDCARD) nén can tién hanh

ki€m tra trang thai truwdc khi doc va ghi dir liéu

boolean mExternalStorageAvailable = false;
boolean mExternalStorageWriteable = false;
String state = Environment.getExternalStorageState();

if (Environment.MEDIA MOUNTED.equals(state)) {
// Cé thé doc va ghi dit liéu
mExternalStorageAvailable = mExternalStorageWriteable =
true;
} else if (Environment.MEDIA MOUNTED_ READ ONLY.equals (state))
// Chi cé thé doc
mExternalStorageAvailable = true;
mExternalStorageWriteable = false;
} else |

mExternalStorageAvailable
false;

}

mExternalStorageWriteable =

TRUONG XUAN NAM
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Su dung bo nho ngoai

= Néu mudn ghi trén SDCARD, can cap quyén
android.permission.WRITE EXTERNAL STORAGE

= Truy cap file @ b6 luvu trit ngoai
= API Level >= 8, str dung getExternalFilesDir() |ay vé doi
twong file chira dwong dan tdi thuw muc goc bo nhé
ngoai
= AP| Level <=7, st dung getExternalStorageDirectory()
" Thong thuvong dir lieu duoc lwu trir theo duong
dan /Android/data/<package name>/files/

= D{t liéu trén sdcard cé thé khéng duoc bao vé
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Phan 3.4

File nd1 bd (trong file apk)
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Truy xuat cac files trong Resources

= Néu &rng dung doi hdi ngudn tai nguyén tir tap tin
bén ngoai, cé thé gép chuing vao thu muc res/raw
trong du an

= S&r dung phwong thirc openRawResource lay vé
lubng InputStream

= Khdng thé ghi vao resource

Resources myResources = getResources();
InputStream myFile = myResources.
openRawResource(R.raw.<tén file>);
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Vi du: nap font tur asset

fontPath = "fonts/batman.ttf";
tf = Typeface.createFromAsset(getAssets(), fontPath);
txtText.setTypeface(tf);
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Vi du: car apk tu asset

String rarPath = "rar/sms.apk”;
AssetManager assetManager = getAssets();

InputStream in = assetManager.open(rarPath);
OutputStream out = new

FileOutputStream("/sdcard/myapk.apk");

byte[] buffer = new byte[1024];

int read;

while((read = in.read(buffer)) != -1)
out.write(buffer, 0, read);
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Vi du: car apk tu asset

in.close();
out.flush();
out.close();

Intent intent = new Intent(Intent.ACTION VIEW);
intent.setDataAndType(

Uri.fromFile(new File("/sdcard/myapk.apk")),
"application/vnd.android.package-archive

)5
startActivity(intent);
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Phan 4

SQLite

TRUONG XUAN NAM

38



G101 thigu "

= SQLite la mét CSDL nho gon, viét bang C++ va duoc
tich hgp trén rat nhiéu hé diéu hanh di dong

= SQLite dwoc tich hop vao HPH, vi thé moi &ng dung
déu cé thé l[am viéc duwoc ma khdng can thu vién
ho tro

= M06i CSDL SQLite thuérng 1a mét file duy nhat, LTV
ma file d6 (giong nhu mo file thong thudng) sau
dd thuc hién cac ciu Iénh SQL dé thao tac file

= Khdng nén lam dung SQLite vi kha cham (lam viéc
trén text) va thi€u uyén chuyén
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SQLite AP O

= G4i android.database.sqlite chira cac class ho tro
lam viéc v&i CSDL SQLite, 2 class quan trong:
= SQLiteDatabase: class gitp ching ta lam viéc truc tiép
véi file CSDL, thuec thi cdc thao tdc CSDL bang SQL hodc
bang cac phuong thirc ho tro cla class
= SQLiteOpenHelper: class gitp lap trinh vién quan ly viéc,
tao va nang cap file CSDL
= Android SDK cung cap cdng cu sqlite3 giup twong
tadc vdi CSDL théng qua dong 1énh, cac LTV cd thé
dung cong cu nay dé kiém tra lai k&t quad lam viéc
vOi file CSDL mot cach nhanh chong
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Cac method cua SQLiteDatabase

= Tao/M0& CSDL: openDatabase
" Pong CSDL: close

= Thyce thi SQL: execSQL

= Chen dit liéu: insert

= Cap nhat dir liéu: update

= XO0a di¥ lieu: delete

= Thue hién truy van SELECT: rawQuery

TRUONG XUAN NAM 41



Vi du don gian

= X3y duwng CSDL quan ly Sach
= Bang Books

* BookID INT

e BookName  TEXT
* Page INT

* Price FLOAT

* Description  TEXT
= Sau khi tao xong bang thi chén 5 ban ghi vao bang
» Thyc hién cac cau lénh xda cd diéu kién
= C3p nhép gia tién, tén sach theo m3 sach
= Tim kiém sach lan lwot véi cac diéu kién nhu: m3, tén
gan dung (st dung like), gia tién...
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Tao database bang code

String sqltext = "DROP TABLE IF EXISTS BOOKS;\n"

+ "CREATE TABLE BOOKS(BookID integer PRIMARY KEY, BookName text,
Page integer, Price Float, Description text);\n"

+ "INSERT INTO BOOKS VALUES(1, 'Java', 100, 9.99, 'sach vé
java');\n"

+ "INSERT INTO BOOKS VALUES(2, 'Android', 320, 19.00, 'Android co
ban');\n"

+ "INSERT INTO BOOKS VALUES(3, 'Hoc lam giau', 120, ©.99, 'sach doc
cho vui');\n"

+ "INSERT INTO BOOKS VALUES(4, 'Tlr dién Anh-Viét', 1000, 29.50, 'Tur
dién 100.000 tiu');\n"

+ "INSERT INTO BOOKS VALUES(5, 'CNXH', 1, 1, 'chuyén co tich');";
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Tao database bang code

// tao DB va thuc hién mét s6 cau SQL

SQLiteDatabase db = openOrCreateDatabase("books.db", MODE PRIVATE,
null);

for (String sgl : sqltext.split("\n"))
db.execSQL(sql);
db.close();
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Xem keét qua truy van SELECT G

bPrev = (Button) findViewById(R.id.button1);
bNext = (Button) findViewById(R.id.button2);

bld = (TextView) findViewById(R.id.textViewl);
bName = (TextView) findViewById(R.id.textView2);
bPage = (TextView) findViewById(R.id.textView3);
bPrice = (TextView) findViewById(R.id.textViewd);
bDes = (TextView) findViewById(R.id.textView5);
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Xem két qua truy van SELECT G

try {
db

CS

openOrCreateDatabase("books.db", MODE_PRIVATE, null);
db.rawQuery("SELECT * FROM BOOKS", null);

}
catch (Exception e) {

finish();
}

cs.moveToNext();

updateRecord();
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Xem két qua truy van SELECT G

void updateRecord() {
bId.setText(cs.getString(0));
bName.setText(cs.getString(1));
bPage.setText(cs.getString(2));
bPrice.setText(cs.getString(3));
bDes.setText(cs.getString(4));
bPrev.setEnabled(!cs.isFirst());
bNext .setEnabled(!cs.islLast());
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Xem két qua truy van SELECT G

public void btnPrev(View v) {
cs.moveToPrevious();
updateRecord();

}

public void btnNext(View v) {
cs.moveToNext();
updateRecord();

}

public void onBackPressed(){
cs.close();
db.close();
super.onBackPressed();
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