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— Let’s Start @

% Android offers full access to SMS functionalig
you send and receive SMS messages from wi
application

< In this example you’ll create an SMS application that
turns an Android phone into an emergency response
beacon

* You can set your phone to respond to your friends’
and family members’ pleas for a status update with a
friendly message (or a desperate cry for help).

» The robustness of SMS network infrastructure makes
SMS an excellent option for applications like this
where reliability and accessibility are critical.
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___ Emergency Responder SMS
Example

1. Start by creating a new EmergencyResponde

project that features an EmergencyResponder

Activity.

package com.paad.emergencyresponder;
import java.io.ICException;[]
poblic class EmergencyBResponder extends Activity {

ECwverride

public vold onCreate (Bundle icicle) {
soper.onCreate (icicle) ;
getContentView (R.lavout.main) ;

H
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___ Emergency Responder SMS ﬁ
Example |

sending and receiving incoming SMS messag
project manifest

<?xml wersion="1.0" encoding="ubtf-8"7>
<manifest mxmlns:android="http://schemas.android. com/apk/res/android™ package="com.paad.emergencyrespondsr™s
<application android:icon="@drawvable /icon" android:label="@string /spp names">
<activity android:name=".EmergencyvRespondar" andrnid:label="@stringfapp_name"}
<intent-filter>
<action android:name="android.intent.action.MAIN"™ />
<category android:name="android.intent.category. LAUNCHER™ />
</intent-filter>
</factivity>
</application>

Tuses-permission android:name="androlid.permission.ac
cuses-permission android:name="android.permission.aACCE
cuses—-permission android:name="android.permission.aAC
<uses-permission android:name="androlid.permission.RECEIVE SMS"/>»
<uses-permission android:name="android.permission.SEND SMS"/>

< /ManirTesc>

- GPS"/>
 LOCATION"/>
1

Ly Ly Ly

NE LOCATICN"/ >

5

1
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___ Emergency Responder SMS
Example @

3.Modify the main.xml layout resource

= |nclude a List View to show the people requesting a status
update and a series of buttons that users can press to send
response SMS messages

= Use external resource references to fill in the button text; you'll
create them in Step 4.
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___ Emergency Responder SMS
Example

<7?xml wversion="1.0" encoding="utf-8"7>
<Relativelayvout xmlns:android="http://schemas.android.coms/apk/res/android™

=

android:layout width="rill parent”

andrnid:laynat_height="fii;_parent"b
«TextView android:id="#+id/labslRequestlList"”
android:layout_width="fii;_parent"

android:layout height="wrap content"
android:text="Thess people want to know 1f wvou're ok"
android:layout_alignParentTDp="true"fb
<LinearLayout android:id="@g+id/buttonlavout"”
¥xmins:android="http:/ schemas.android. com/apk/res/android"”
android:orientation="verticsl"
android:layout_widtn="fiii_parent"
android:layout height="wrap contsnt”
android:padding="5px"
android:layout alignParentBotton="trus">
<CheckBox android:id="@+id/checkborSendlocation”
andrnid:laynut_width="fii;_parent"
android:layout_height="wrap content”
android:cext="Include Location in Replv"/ >
«Button android:id="@+id/ /okButton"”
android:layout_width="fii;_parent"
android:layout height="wrap content"
android:text="@string/responddllllearButtonText"/ >
<Button android:id="@+id/notOkButton"”
andrnid:laynut_width="fii;_parent"
android:layout_height="wrap content”
android:cext="gstring/respondMavdayvButtonText "/ >
< /LinearlLayout>
«LiztView android:id="@g+id/myListView"
andrnid:laymut_width="fil;_parent"
andrmid:laymut_height="fil;_parent"
android:layout below="{#id/labelRsguestList"
android:layout above="@id/buttonlayout" /=

< /Relativelayout> base Lab —




___ Emergency Responder SMS (ﬁ

Example

4. Update the external strings.xml resource tos:
the text for each button and default respons

—

messages to use when responding, with “1I’'m safe” aor

“1I'm In danger” messages

= You should also define the incoming message text to use when

detecting requests for status responses.

<?xml version="1.0" encoding="nptf-8"7:>
<resourcesr
<string name="spp names">Emergency Responder</string>

<string name="respondMavdavButtonText"-MAYDAY! MAYDAY!

<3tring name="gueryvstring">"are you safe?"</string>
< /resources»

<2tring name="responddllCllearButtonText">I am Safe and Well</string>
MAYDAY!</strings>

<ztring name="respondldllllesrText">I am safe and well. Worry not!</string>
<string name="respondMayvdayText">Tell my mother I lowve her.</string>
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___ Emergency Responder SMS

Example

5. Create a new Array List of Strings within the
EmergencyResponder Activity to store the
numbers of the incoming requests for your

®

Bind the Array List to the List View, using an Array Adapter in the

Activity’s onCreate method

Create a new ReentrantLock object to ensure thread safe handling of

the Array List

Take the opportunity to get a reference to the Check Box and to add
Click Listeners for each of the response buttons. Each button should

call the respond method

EeentrantLock lock:

CheckBox locationCheckBox;
LrrayList<5tring> requesters;
Lrrayhdapter<5tring> aa;

ECverride

public void onCreate (Bundle icicle) {
snper.onCreate (icicle) ;
setContentView (R.lavout.ms1in) ;

lock = new ReentrantLock():

requesters = new ArrayList<String>{):

wireUpControls () ;
H
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___ Emergency Responder SMS #
Example

-
L —
JS*% Hook up the ListView and Buttons */
private void wireUpControls() {
locationCheckBox = (CheckBox) findViewById(R.id.checkboxSendlocation) ;
LiztView mylLiztView = (LiztView) findViewBvId(R.id.myListView);

int lavoutID = android.R.layout.simple list item I;
aa = new Arrayvhdapter<String>(this, lavoutlID, regquesters):

myListView.sethdapter (aa):

Button okButton = (Button)findViewbById(R.id.okButton):;
ockButton.setOnClickLi=stener (new OnClickListener() {
poblic void onClick (View argQ) {
respond (troe, locationCheckBox.isChecked()):
H
b):

Button notOkButton = (Button) findViewById(R.id.notOkButton):
notOkButton.setOnClicklistener (new OnClickListener() {
public void onClick (View argd) {
respond(fal=ze, locationCheckBox.isChecked()):

s
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___ Emergency Responder SMS
Example @

6. Next, implement a Broadcast Receiver that wi
listen for incoming SMS messages -

1) Start by creating a new static string variable to store
the incoming SMS message intent action.

|pu.b1ic static final String SMS RECEIVED = "android.provider.Telephony.3HMS RECEIVED"; |

2) Then create a new Broadcast Receiver as a variable
INn the EmergencyResponder Activity
= The receiver should listen for incoming SMS messages and call the

requestRecieved method when it sees SMS messages containing the
“are you safe” String you defined as an external resource in Step 4.
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___ Emergency Responder SMS #

Example

L —
EBroadcastReceiver emergencyBResponseRequestReceiver = new BroadcastReceiver() {
ECverride
public vold onReceive (Context context, Intent intent) {
if [ intent.gethction().equals(5M5 RECEIVED)) {
String queryString = getString(R.string. gquerystring) ;
Bundle bundle = intent.getExtras():
if (bundle '= nmll) {
Cbhject[] pdu=s = (Cbject[]) bundle.get ("pdu="):
SmaMes=zage[] messages = new SmaMessage [pdus.length]:
for (int i = 0; i < pdus.length; i++)
messages[i] = SmsMessage.createFromPdu( (byte[]) pdus[i]):
for (SmsMessage message : messages) |
if (message.getMeszageBody () .tolowerCase () .contains (guervString)) Y
reguestReceived (message.getlriginatingliddres=s())
K
¥
H
¥
H
b
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7.

___ Emergency Responder SMS
Example @

Update the onCreate method of the Emergency
Responder Activity to register the Broadcasli
Receiver created in Step 6

BCverride

puobklic void onCreate (Bundle icicle) {
soper.onCreate (icicle)
gecContentView (R.layout.msin) ;

lock = new BeentrantLocki):
regquesters = new ArravList<String>{():

wireUpControls() ;

IntentFilter filter = new IntentFilter (SME RECEIVED) ;
registerBeceiver (emergencyResponseRBequestReceiver, filter):
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___ Emergency Responder SMS
Example @

Update the requestReceived method stub so
adds the originating number of each status request s
SMS to the “requesters” Array List

public wvoid requestReceived(String from) {
if ('requesters.contains(_ from)) |
lock.lock():
reguesters.add(_ from):
aa.notifyDataSetChanged() ;
lock.unlock() :
}
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___ Emergency Responder SMS &)

Example U

10.Now update the Activity to let users respond to
these status requests - i
= Start by completing the respond method stub you created i

should iterate over the Array List of status requesters and send a new
SMS message to each

= The SMS message text should be based on the response strings you
defined as resources in Step 4

= Fire the SMS using an overloaded respond method that you’ll complete
In the next step

F#% Hespond to all reguests for status #/7
@S5uppressWarnings ("unchecked"™)
public void respond(boolean ok, boolean includelLocation) {
String okString = getString(R.string. responddlillearTaxt) ;
String notOkString = getString(R.string. respondMavdavText)

String outString = ok ? okString : notOkString:
ArrayList<5tring> requestersCopy = (Arraylist<S5tring>)requesters.clonel()
for (String to : regquestersCopy)

respond (to, out3tring, _includelocation);
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___ Emergency Responder SMS

Example @

11.Update the respond method that handles
sending of each response SMS

= Start by removing each potential recipient from the “requesters”
Array List before sending the SMS

= |f you are responding with your current location, use the Location
Manager to find it before sending a second SMS with your
current position as raw longitude/latitude points and a geocoded
address
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___ Emergency Responder SMS

Example

S/ Remove the target from the list of people we need to respond to.
lock.lock():

requesters. remove [ to) ;

aa.notifyDataSetChanged ()

lock.anlock () :

SmeManager =sms = SmsManager.getDefsult()

J/ Bend the message
zms. gendlextMessage ( to, nmll, response, null, noll);

StringBuilder sb = new StringBuilder{);

S/ Find the current location and send it as SMS messages if reguired.
if ( includelLocation) {

String l= = Context.LOCATICON SERVICE;
LocationManager 1lm = (LocationManager)getSyatemService (13) ;!
Location 1 = lm.getlLastKnownLocation (LocationManager.&5PS PROVIDER) ;

sb.append ("I'm E:%n");
sbh.append (l.to3tring () + "“n"):

private void respond(String to, String response, boolean includelocation)

{
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___ Emergency Responder SMS #
Example

List<Address>» addresses;

Feocoder g = new Geocoder (getipplicationContext (), Locale.gstDefaulb()):

try {
addreszes = g.getFromlocation(l.getlLatitude (), l.getlLongitudel(),
if (addresse=z !'= nunll) {
Addres=z currentiddress = addressez.get (0):
if (currentiddress.getMaxdddressLineIndex() > 0) {
for (int i = 0; i < currentiddress.getHaxdddressLineIndex()
zb.append (currentiddress.gethddressLine (i) ) ;
sb.append("\n") ;

H
H
else {
if (currentiddress.getPostalCode() '= nunll)
sb.append (currentAddress.getPostalCode () )
H

}
} catch (ICException e) {}

ArraylList<5tring> locationM=sgs = sm=.divideMessage (sb.toStringl)):
for (String locationM=g : locationMM=sgs)
sms. sendTextMessage (_to, noll, locationM=g, nmll, nnll):

1):

i++) |
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___ Emergency Responder SMS
Example @

(]
—

12.1n emergencies, it’s important that me
get through

= Improve the robustness of the application by including auto-retry
functionality

= Monitor the success of your SMS transmissions so that you can re-
broadcast a message if it doesn’t successfully send

1) Start by creating a new public static String in the
Emergency Responder Activity to be used as a local
“SMS Sent” action.

|p‘|:|blic'. static final S5tring SENT SMS = "com.paad.emergencyresponder.ER 5SM5 SENT":
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___ Emergency Responder SMS ﬁ
Example |

2)Update the respond method to include-a,new
Pendinglntent that broadcasts the action cr
the previous step when the SMS transmissio
completed

private void respond(String to, String response, boolean includelocation) {
/f Bemove the target from the list of people we need to respond to.
lock.lock():
requesters.remove [ to):
aa.notifyDataSetChanged() !
lock.unlock()

Sm=Manager =ms = SmsManager.getDefaultl():
(fﬁtent intent = new Intent (S5ENT SMS): i\

intent.putExtra ("recipient", to):
PendingIntent failed = Pendinglntent.getBroadcast(gethApplicationContext(), 0, intent, Q)

// Send the message

\E?s.sendTextHessagei_tD, nnll, response, failed, nunll); 4/
StringBuilder sb = new StringBuilder():

ff Find the current location and send it as 5M5 messages if reguired.
if ( includelocation) {

String ls = Context.LOCATION SERVICE;
LocationManager 1lm = (LocationManager)getSvystemService(ls):
Location 1 = lm.getLastEnownlLocation (LocationManager.&GP5 PROVIDER) ;
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___ Emergency Responder SMS

Example

sb.append (currentAddress.gethddressLine (i) ) ;
sb.append ("\o") ;

H
H
else {
if (currentiAddress.getPostalCode() '= nunll)
sb.append (currentiddress.getPostalCode () ) :
K

¥
} catch (IOException ) {}

Lrraylist<String>» locationM=sgs = sms.divideMessage (sb.toStrin

for (5tring locationM=g : locationM=gs)
sms. sendTextMessage (_to, nunll, locationMsg, failed, nmll):

sb.append ("I'm E:%n"):
sb.append(l.toString() + "\n"):
Lisc<address> addresses;
Feocoder g = new Geocoder (getipplicationContext (), Locale.getDefault()):
try |
addresses = g.getFromLocation(l.getlLatitude (), l.getLongitude(), 1):
if (addressesz !'= nnll) {
Lddre=ss currenthddress = addresses.get (0):
if (currenthAddress.getMaxiddressLinelndex() > 0) {
for (int i = 0; i < currentiddress.getMaxiddressLineIndex(),; i++) {

R

b
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___ Emergency Responder SMS
Example @

[
—

3) Then implement a new Broadcast Receirge
listen for this broadcast Intent
= Qverride its onReceive handler to confirm that the SMS was

successfully delivered; if it wasn’t, then add the intended
recipient back on to the requesters Array List

private BroadcastReceiver attemptedDeliveryReceiver = new BroadcastBeceiver|() {
ECoverride
public void onReceive (Context context, Intent intent) {
if [ intent.gethction().eguals (SENT ZMS5)) {
if (getResultCode() != Rctivity.RESULT COK) {
String recipient = intent.getStringExtra("recipient");

requestBReceived (recipient) ;
¥
}
}
¥:
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___ Emergency Responder SMS
Example @

4. Finally, register the new Broadcast Recejver b
extending the onCreate method of the Emen

Responder Activity

public wvoid onCreate (Bundle icicle) {
soper.onCreate (icicle) ;
getContentView (R.layonut.main) ;

lock = new ReentrantLock():
regquesters = new ArrayList<String>():

wireOpControls () :

IntentFilter filter = new IntentFilter (SMS RECEIVED);
registerReceiver (emergencyResponseRequestReceiver, filter) :

regiszterReceiver (attenptedDeliveryReceiver, attemptedﬂeliveryfilterjJ

[ IntentFilter attemptedDeliveryfilter = new IntentFilter (SENT SMS);
¥
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___ Emergency Responder SMS |
Example

b

I 5554 Android_2.1

| Al @ 12:51 pm

“!"?5555'

Me: Are you Safe?
Sent: 12:50PM

I 5556 Android_2.1_2

Al € 12:51 pm

Emergency Responder

These people want to know if vou're ok

5554

Type to compose

Q1 (W FE] PRI FTH Y P U I HOL PR

Al FS1ID]FEI Gl FH J K L .Indude Location in Reply

I am Safe and Well

MAYDAY! MAYDAY! MAYDAY!

4 7 X CVBNM &

na ||, : )
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— More things @

—

 Some areas where it could be impro\

= The Broadcast Receiver created and registered in Step 6 and 7
would be better registered within the manifest to allow the
application to respond to incoming SMS messages even when it
Isn’t running

= The parsing of the incoming SMS messages performed by the
Broadcast Receiver in Steps 6 and 8 should be moved into
service, and executed on a background thread.

= Similarly, Step 12, sending the response SMS messages, would
be better executed on a background thread within a Service
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