ANDROID NANG CAO

BAI 3: Telephony + Media Services
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Phin 1.1

Lam viéc vai dién thoai
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Lam viéc vai dién thoai

= Khdng phai thiét bi Android nao ciing c6 cac tinh
nang thoai, néu can st dung mot tinh nang nao d4,
ta can thiét 13p yéu cau trong AndroidManifest.xml
<uses-feature
android:name="android.hardware.telephony”
android:required="true" >
</uses-feature>
= Chay: khi thiét 1ap thudc tinh nay thi &rng dung sé
khoéng cai dat dwoc trén cac thiét bi khéng cé phan
crng ho tro dién thoai
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Lam viéc vai dién thoai

= Mudn doc trang thai phone, phai dwoc cap quyén
<uses-permission android:name
="android.permission.READ PHONE_STATE" />

= Android OS cé service hé théng dé theo ddi trang
thai thoai, 13y service nay bang getSystemService
— Dung service nay, ta cé thé |1y théng tin cla phone state,

chang han nhu doc s6 dién thoai goi dén

= Link API cua TelephonyManager:
http.//developer.android.com/reference/android/telep
hony/TelephonyManager.html
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Vi du vé TelephonyManager

public void doRequestingCallState() {
TelephonyManager telManager = (TelephonyManager)
getSystemService (TELEPHONY SERVICE) ;
int callStatus = telManager.getCallState()
String callState = null;
switch (callStatus) {
case TelephonyManager.CALL STATE IDLE:

callState = "Phone 1s idle.";
break;

case TelephonyManager.CALL STATE OFFHOOK:
callState = "Phone 1is in use.";
break;

case TelephonyManager.CALL STATE RINGING:
callState = "Phone is ringing!\n";
callState+=telManager.getLinelNumber () ;
break;

}
Toast.makeText (this, callState,

Toast.LENGTH LONG) .show () ;
}
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Lam viéc vai dién thoai

= Viéc lang nghe cac thay ddi trong trang thai cudc
goi giup wng dung ching ta cé phu hop véi nhu cau
cua nguweoi dung. Vi du nhu:

— Game cé thé tu déng tam dirng va lru thdng tin trang
thai khi dién thoai d6 chudng dé ngudi dung co thé tra 1&i
cudc goi mot cach an toan

— Ung dung choi nhac ¢6 thé van nho hodc tam dirng am
thanh

= Mudn tuong tac tét hon, cé thé chan su kién
CallStateChange cua TelephonyManager va c6 cach
xtr ly phu hop
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X(r Iy PHONE STATE CHANGE

public void doRequestingCallState listener()
{

TelephonyManager telManager = (TelephonyManager)
getSystemService (TELEPHONY SERVICE) ;
telManager.listen (new PhoneStatelListener () {
public wvoid onCallStateChanged (
int state, String incomingNumber) {
String newState = getCallStateString(state);
1f (state ==
TelephonyManager.CALL STATE RINGING) {
newState+="\n"+incomingNumber:;
t
Toast.makeText (MainActivity.this, newState,
Toast.LENGTH LONG) .show();

}
}» PhoneStatelistener.LISTEN CALL STATE);

}
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X(r Iy PHONE STATE CHANGE

public String getCallStateString(int state)
{

String callState = null;
switch (state) {
case TelephonyManager.CALL STATE IDLE:

callState = "Phone i1is idle.":
break;

case TelephonyManager.CALL STATE OFFHOOK:
callState = "Phone 1is in use.";
break:

case TelephonyManager.CALL STATE RINGING:
callState = "Phone is ringing!";
break;

}

return callState;
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Phan 1.2

SMS
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SMS - Cac quyeén lién quan

" Dich vu SMS kha dac biét vi lién quan t¢&i chi phi va
suw riéng tw, 3 quyén vé SMS la Gtri, Nhan va Poc

<uses-permission
android:name="android.permission.SEND_SMS" />

<uses-permission
android:name="android.permission.RECEIVE SMS" />

<uses-permission
android:name="android.permission.READ_SMS" />

" Chuy:
— Cap quyén thi ng dung van bj chan néu gii nhiéu SMS
— Khéng can quyén néu str dung acvitity bén ngoai
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MobiPro

Gui SMS - API

= Mudn giri SMS can phai cé it nhat 1 d6i twong
SmsManager
SmsManager sms = SmsManager.getDefault();
= Cac API guri message
— sendTextMessage
— sendDataMessage
— sendMultipartTextMessage Delivery Pending Intent

Send Pending Intent
sms.sendTextMessage( K

"0912102165", null, "Hello!", null, null);
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GUi SMS — example

public wvoid doSending ()
{

final SmsManager sms = SmsManager.getDefault();
Intent msgSent = new Intent ("ACTION MSG SENT");
final PendingIntent pendingMsgSent =
PendingIntent.getBroadcast(this, 0, msgSent, 0);
reglsterReceiver (new BroadcastRecelver () {
public wvoid onReceive (Context context, Intent intent) {
int result = getResultCode() ;
String msg="Send OK";
if (result != Activity.RESULT OR) {
msg="5Send failed";
1
Toast.makeText (MainActivity.this, msg,
Toast.LENGTH LONG) .show() ;
'
}» new IntentFilter ("ACTION MSG SENT"));
sms.sendTextMessage ("0987773061", null, "Hello",
pendingMsgSent, null);
i
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Nhan SMS — Thiét |1ap Receiver

= Pé nhan SMS, sir dung BroadcastReceiver dé& nhan
thong bao cé tin nhan tir hé thong

" GOi dir lieu ma receiver nhan dwoc la day byte duwoc
ma3 héa theo chuan SMS PDU, Android cé nhirng class
hiru ich giap lam viéc vé&i chuan nay

= Twr Android 1.6, broadcast SMS la loai ordered, vi thé
c6 thé dung abortBroadcast() dé& ngan khéng cho SMS
glri tiép tdi cac receiver khac

<receiver android:name="vn.mobipro.SMSRECEIVERDEMO">
<intent-filter >
<action android:name="android.provider.Telephony.SMS RECEIVED">
</action>
</intent-filter>
</Peceiverﬂ

bang ki receiver trong AndroidManifest.xml
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Nhan SMS - example

public wvoid doReceiving ()
{

BroadcastReceiver rcvIncoming;

rcvlincoming = new BroadcastReceiver () |

public wvoid onReceive (Context context, Intent intent) {
Bundle data = intent.getExtras/():

if (data !'= null) {
Object pdus[] =(0Object[[]) data.get ("pdus") ;
String message = "New message:\n";
String sender = null;
for (Object pdu : pdus) {
smsMessage part = SmsMessage.

createFromPdu( (byte[])pdu):;
message += part.getDisplayMessageBody /() :;

sender = part.getDisplayOriginatingAddress|() ;
'

Toast.makeText (MainActivity.this,
message + "\nFrom: "+sender, Toast.LENGTH LONG) .show() ;

}
L
registerReceiver (rcvIncoming, new IntentFilter (

"android.provider.Telephony.SMS RECEIVED"));
1
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Nhan SMS - PDU encode

Example SMS PDU string

length of SMC infomation sender number
SMC number data encoding scheme
length of sender address length of SMS message

07511326040000F0040B511346610089F60000208062517314080CC8F71D14969741F977FD0O7
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Poc SMS

= Android OS cung cap dir liéu vé SMS nhin dwoc
bang ContentProvider “content://sms/inbox”
— St dung ContentProvider dé 13y dit liéu, doc SMS tU
Cursor can nam dwgc ciu truc bang SMS
= C6 thé “voc” bang cach Iay DB ra xem thtr, trong DB
co cac bang lwu dir liéu (vi du bang sms), vi tri DB:
“//data/data/com.android.provider.telephony/dat

»”
abases/mmssms.db
Table: |5m5 ""’| |':j-..~|
id thread id address person date protocol read statws type reply path presen subject  body
1 1 1 2561311321613197 i 1 -1 1
2 2 2 3113217242368 ] 1 -1 1
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Poc SMS — example

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
TextView view = new TextView(this);
Uri uriSMSURI = Uri.parse("content://sms/inbox");
Cursor cur = getContentResolver().query(uriSMSURI, null,
null, null,null);
String sms = "";
while (cur.moveToNext()) {
sms += "From :" + cur.getString(2) +

cur.getString(11)+"\n";

}

view.setText(sms);
setContentView(view);
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Phan 1.3

Tao va nhan cuodc goi
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Tao Cuoc Goi

* Trong thiét ké cla Android OS, cudc goi khdong thé
thwe hién & background va bat buéc phai thong
qua call activity

= Cudc goi trong Android c6 thé theo 2 cach

— Goi gian tiép: hién call activity dién san di¥ liéu, nguoi
dung phai bAm Send dé thuc hién cubc goi

— Goi truc tiép: hién call activity va quay so luén, nguoi
dung cd thé hay cudc goi néu mudn

= S khac nhau: rng dung mudn goi truwc tiép phai
dwo'c cap quyén android.permission.CALL_PHONE,
goi gian tiép thi khdong can quyén
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Tao Cuoc Goi — example

= Goi gian tiép:
Uri number = Uri.parse("tel:0912102165");

Intent dial = new Intent(Intent.ACTION DIAL,
number) ;

startActivity(dial);
= Goi truc tiép:
Uri number = Uri.parse("tel:01699362020");

Intent call = new Intent(Intent.
ACTION CALL, number);

startActivity(call);
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Nhan Cuoc Goi

* Twong tw nhw véi SMS, dé nhin cudc goi dén rng
dung phai dwoc cai dat véi BroadcastReceiver

= Can thiét I1ap quyén READ_PHONE_STATE va dat
receiver phu hop
<uses-permission android:name=
"android.permission.READ_ PHONE_STATE" />
<receiver android:name="vn.mobipro.CallReceiver" >
<intent-filter>
<action android:name=
"android.intent.action.PHONE_STATE" />
</intent-filter>
</receiver>
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Nhan Cuoc Goi — example

public class CallEecelver extends BroadcastRecelver 1
public wvoid onReceive (Context context, Intent intent) {
String state = intent.getStringExtra
(TelephonyManager.EXTRA STATE) ;
if (state.equals
(TelephonyManager.EXTRA STATE RINGING)) |
Bundle bundle = intent.getExtras()
String phoneNr= bundle
.getString("incoming number");
1f (phoneNr.equals ("0977113114"))
{

//process to Blacklist
}

Toast.makeText (context, phoneNr,
Toast.LENGTH LONG) .show () ;

}
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Phan 2

Media Services (part I)
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MobiPro

Media Services

tl ANl & 12:43 PM

[ ]

Artists Albums

&

1. Media API
2. MediaStore
3. Audio

tl ANl @ 12:43 Pm

M..rc. TRU'O'NG XUAN NAM 25
obiPro



Phan 2.1

Media API
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MobiPro

Media API

= Android cung cap tdp hop
ho tro media kha phong
phi géom ca am thanh, hinh
anh va video

= Chia lam 2 nhém recorder
va playback

= Cac lép thu vién nay déu
dé dang sir dung trong phat
trién rng dung va hoan
toan mién phi (rat quan
trong)
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Media API

MobiPro

= Cic tép tin media c6 thé
dwoc sr dung — thao tac
bang nhirng cach sau:
— Cac tép tin media duoc lvu
trlr bén ngay bén trong ing
dung (cac file resources)

— Cac file media doc lap c6
trong b6 nhd trong cua may
hodc trong thé nhé SDCARD

— Cac tai nguyén trén mang

mQ_biPrQ

E E3 GhMl @ 12:43 PM

£ ChMl & 12:43 PM

6
Artists Albums

Songs
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Phan 2.2

MediaStore
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MediaStore

= Android OS c6 provider chuan chira théng tin vé cac
file media trong thiét bi

= Cac irng dung tao media (chup anh, quay video) nén
chu dong thém cac file media vao provider nay

Amarcord
Henry Manc

audio_test Recording50751.mp3
M 'v”-:“" II'["_:H’Il_?
Brasil

El Platanal de Bartolo
Cubanisma

The Girl from Ipanema

Il cuore e' uno zingaro

B2 o MediaStore.Audio  MediaStore.Images = MediaStore.Video
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MediaStore

C6 thé xem cdu tric cla MediaStore bang cach xem file CSDL sau
/data/data/com.android.providers.media/databases/internal.db

// Truong hop mudén mé cac file video thi dung Uri:

// android.provider.MediaStore.Video.Media.EXTERNAL CONTENT URI

Uri p = android.provider.MediaStore.Images.Media.EXTERNAL CONTENT URI;
Intent myIntent = new Intent(Intent.ACTION VIEW, p);
startActivity(myIntent);

// Trudng hop muén md dé chon media thi sir dung ACTION PICK

Uri x = android.provider.MediaStore.Audio.Media.EXTERNAL CONTENT URT;
Intent myIntent = new Intent(Intent.ACTION PICK, Xx);
startActivityForResult(myIntent);
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Phan 2.3

Audio
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MediaPlayer & MediaRecorder

= L&p MediaPlayer ho tro viéc playback céc file audio
va video

= Lé&p MediaRecorder ho tro viéc ghi am (ghi hinh) va
chuyén thanh cac file audio (video)
— Chu y: viéc record phu thudc va viéc phan cirng dwoc ho

tro hay khong

= Android OS chwa cd co ché cai dat thém cac codec
ma@i cho audio va video, trwvong hop rng dung
muon chay format méi thi can tw lam viéc védi i/o
stream, surface view va audio stream
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MobiPro

MediaPlayer

= Pwoc s dung cho viéc
playback audio/video file
va stream

= MediaPlayer hiéu c3 cac
giao thirc video internet

= C6 thé xem céac protocol
dwoc ho tro boi
MediaPlayer
http.//developer.android.co
m/guide/appendix/media-
formats.html
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MediaPlayer — Useful Methods

PublicMethods

create(Context context,Uri uri)

statlc_ Convenience method to create a MediaPlayer for a
MediaPlayer . :
given Uri.
: create(Context context,int resid)
static . :
; Convenience method to create a Media Player for a
MediaPlayer . .
given resource id.
boolean isPlaying()
Checks whether the Media Player is playing.
void pause()
Pauses play back.
void prepare()

Prepares the player for play back ,synchronously.
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MediaPlayer — Useful Methods

PublicMethods

void setLooping(boolean looping)
Sets the player to be looping or non-looping.
void setVolume(float leftVolume,float rightVolume)

Sets the volume on this player.

void start()
Starts or resumes play back.

void stop()
Stops play back after playback has been
stopped or paused.
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Cho'i audio tw resource

= Tao mot file nhac trong thw muc res/raw cua du an

= Khé&i tao doi tuong MedlaPIayer thong gua ham static
create, prepare dé kh&i tao cac thong s6 can thiét va
bat dau choi nhac bang phu’dng thirc start

= Goi phwong thirc stop() dé dirng lai
= Tam dirng st dung phwong thirc pause()

= Chu y: trong thir nghiém thi chay file tir resource
khong can goi prepare

MediaPlayer mp = MediaPlayer.create(context, R.raw.sound 1);

mp.prepare();
mp.start();
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MediaPlayer — example

4 :% Audiclemo
s 2B src -
5 Gﬁ gen [Generated Java Files] & ! AudioDemo
» B, Android 4.2
> B, Android Dependencies
E@ assets
. B2 bin
. B libs
izl

4 7 res
» [ drawable-hdpi

[= drawable-ldpi
» [= drawable-mdpi Stop
» [ drawable-xhdpi .
> 4= layout
» =+ menu

raw
@ kiss_the_rain.mp3

Play

» =% values-swilldp

» = values-swi20dp-land
» = values-vll

» = values-vld
[ AndroidManifest.xml
proguard-project.bd
project.properties
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MediaPlayer — example

public class MyPlayer extends Activity {
MediaPlayer mp = null;
public void onCreate(Bundle icicle) {
super.onCreate(icicle);
setContentView(R.layout.main);
}
// xt ly button STOP
public void btnStop(View v) {
if (null == mp) return;
if (mp.isPlaying()) {
mp.stop();
mp = null;
}
}
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MediaPlayer — example

// xtr ly button PLAY
public void btnPlay(View v) {

try {
mp = MediaPlayer.create(MyPlayer.this, R.raw.kiss the rain);
mp.start();

mp . setOnCompletionListener(new OnCompletionListener() {
public void onCompletion(MediaPlayer argd) {
// xt 1y khi da choi xong
}

1
} catch (Exception e) { }

¥
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Cho'i audio tir File/Stream

= Khoi tao MediaPlayer thong qua ham khai tao

" Goi phuwong thirc setDataSource(string url) véi url la
dia chi file hay dwong dan trén internet

= Goi phwong thirc prepare() dé khéi tao codec phu hop
= Goi phuong thirc start() dé bat dau choi

= Khi muén tam dirng hay dirng han goi cac phwong
thirc pause() hay stop()

String PATH TO FILE = “/sdcard/my_favorite_song.mp3”;
MediaPlayer mp = new MediaPlayer();
mp.setDataSource(PATH_TO_FILE);

mp.prepare();

mp.start();
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MediaPlayer — example

final Button b = (Button) findviewById(R.id.Play);
b.setonClickListener(new vView.onClickListener() {

@override
public void oncClick(view v) {
// TODO Auto-generated method stub
player = new MediaPlayer();
try {
player.setDatasource(Environment.getExternalStorageDirectory()
.getPath()+ "/Music/test.mp3");
player.prepareAsync();
player.setonPreparedListener( new MediaPlayer.oOnPreparedListener(){

@verride .
public void onPrepared(MediaPlayer mp) {

// TODO Auto-generated method stub
mp.start();

}
} catch %éiception e) {

// TODO Auto-generated catch block
e.printstackTrace();

1)
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Mot so chu y khi playback

= MediaPlayer cin dwoc reset hodc release réi méi duwoc
cho'i lai néu trwd'c dé ban stop

= MediaPlayer chay ngdm, vi thé néu ban déng activity
(finish) thi audio van chay ngam (va khong cé cach nao
dirng nd), vi thé nén dung System.exit dé két thic &ng
dung

= Cé thé choi cung luc nhiéu MediaPlayer va cé thé thiét
lap cdc mirc volume khac nhau ciing nhw cac nguén ra
khac nhau cho tirng MediaPlayer (vi du cho'i 2 file
audio va moi file d6 am thanh ra mot phia cua tai
nghe)
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Mot so chu y khi playback

= Mudn &rng dung chay ngdm va sau khi &rng dung
quay tr& lai van tiép tuc diéu khién duwoc Audio cij,
ta nén sir dung service
* Mudn twong tac véi phim diéu khién am luwong:
— Pang ki broadcast receiver:
android.intent.action.MEDIA_BUTTON
— Diéu chinh am thanh bang phuong thirc setVolume(left,
right), trong dé gia tri left/right la s6 thwc nam trong
khoang tir 0.0f dén 1.0f
= Str dung AudioManager trong trwo'ng hop mudn
twong tac nhiéu ho'n véi phan cirng audio
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MobiPro

Audio Recording

= Pé ghi am, sir dung MediaRecorder
1. Khoitao doi twgng recorder thong qua

ham khdi tao
2. Khditao doi twong

N android.content.ContentValues, truyén
-‘\ cac gia tri TITLE, TIMESTAMP va

3. Tao duong dan dén file lwu triy

4. Thiét l1ap audio source vai
MediaRecorder.setAudioSource() hoac
MediaRecorder.setAudioSource.MIC
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MobiPro

Audio Recording

5. CAau hinh kiéu format
MediaRecorder.setOutputFormat()

6. Kiéu m3a hda
MediaRecorder.setAudioEncoder()

‘\@ 7. Goi phuong thirc prepare() dé
1 chudn bi

¥ 8. Bat dau ghi am v&i phuong thic
start() va dirng vd&i stop()

9. Khi két thic goi release() dé giai
phong b6 nho
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Audio Recording

// SET UP AND RECORD AN AUDIO FILE

recorder = new MediaRecorder();

// BASIC DATA NEEDED TO ADD RECORDING TO THE AUDIO MEDIASTORE PROVIDER

ContentValues values = new ContentValues(5);
values.put(MediaStore.MediaColumns.TITLE, SOME_NAME_HERE);
values.put(MediaStore.MediaColumns.TIMESTAMP, System.currentTimeMillis());
values.put(MediaStore.MediaColumns.MIME_TYPE, recorder.getMimeContentType());
values.put(AudioColumns.IS _MUSIC, true);
values.put(AudioColumns.ARTIST, "myself"),;

ContentResolver contentResolver = new ContentResolver();
Uri base = MediaStore.Audio.INTERNAL_CONTENT_URI;
Uri newUri = contentResolver.insert(base, values);

// USE MICROPHONE, 3GP FORMAT, AMR CODEC (SPEECH RECORDING)
recorder.setAudioSource(MediaRecorder.AudioSource.MIC);
recorder.setOutputFormat(MediaRecorder.OutputFormat.THREE_GPP);
recorder.setAudioEncoder(MediaRecorder.AudioEncoder.AMR_NB);
recorder.setOutputFile(path);

// GET READY, GO ...
recorder.prepare();
recorder.start();
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Audio Recording — example

Ml @ 3:06 Pm

Ml @ 3:06 PM

Ml @ 3:07 pM

Play Recording
Flay Recording

All donel
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Audio Recording — example

public class MyAudioRecorder extends Activity {
MediaRecorder myRecorder;

File mSampleFile = null;

TextView txtMsg;

static final String SAMPLE PREFIX = "Recording";

static final String SAMPLE EXTENSION = ".mp3";

private static final String TAG = "<<MyAudioRecorder>>";

@0override

public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);
txtMsg = (TextView)findViewById(R.id.txtMsg);
myRecorder = new MediaRecorder();
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Audio Recording — example

Button start = (Button) findViewById(R.id.startRecording);
start.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
startRecording();

}
1

Button stop = (Button) findvViewById(R.id.stopRecording);
stop.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
stopRecording();
addToMediaStoreDB();

}
1

mo’bi‘pj_(') TRUONG XUAN NAM 50



Audio Recording — example

Button play = (Button) findvViewById(R.id.playRecording);
play.setOnClickListener(new View.OnClickListener() {
public void onClick(View v) {
try {
String name = mSampleFile.getAbsolutePath();
txtMsg.setText("Now playing:\n " + name);
MediaPlayer mp = new MediaPlayer();
mp.setDataSource( recordingName );
mp.prepare();
mp.start();
} catch (Exception e) {}

¥

}
} // onCreate
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Audio Recording — example

protected void startRecording() {
try {
if (this.mSampleFile == null) {
File dir = Environment.getExternalStorageDirectory();
try {
this.mSampleFile = File.createTempFile(
MyAudioRecorder.SAMPLE PREFIX,
MyAudioRecorder.SAMPLE _EXTENSION, dir);
} catch (IOException e) {
return;

¥

¥
txtMsg.setText("Recording: \n" +

mSampleFile.getCanonicalPath());
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Audio Recording — example

myRecorder = new MediaRecorder();
myRecorder. setAudioSource(MediaRecorder.AudioSource.MIC);
myRecorder. setOutputFormat (MediaRecorder.OutputFormat.
THREE_GPP);
myRecorder. setAudioEncoder(MediaRecorder.AudioEncoder.
AMR_NB);
myRecorder.setOutputFile(this.mSampleFile.
getAbsolutePath());
myRecorder.prepare();
myRecorder.start();
} catch (Exception e) { }
} // startRecording
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Audio Recording — example

protected void stopRecording() {
try {
myRecorder.stop();
myRecorder.release();
} catch (IllegalStateException e) {}

¥
protected void addToMediaStoreDB() {

try {
int now = (int) (System.currentTimeMillis() / 1000);
ContentValues newValues = new ContentValues(6);
newValues.put(MediaColumns.TITLE, mSampleFile.getName());
newValues.put(MediaColumns .DATE _ADDED, now);
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Audio Recording — example

newValues.put(MediaColumns .MIME_TYPE, "audio/mpeg");

newValues.put(AudioColumns.IS MUSIC, true);

newValues.put(AudioColumns.ARTIST, "myself");

newValues.put(MediaColumns.DATA,
mSampleFile.getAbsolutePath());

ContentResolver contentResolver = getContentResolver();

Uri base = MediaStore.Audio.Media.EXTERNAL CONTENT URI;

Uri nUri = contentResolver.insert(base, newValues);

sendBroadcast(new

Intent(Intent.ACTION MEDIA SCANNER SCAN FILE, nUri));
} catch (Exception e) { }
} // addToMediaStoreDB
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