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Abstract

The aim of the project is to develop an Android application that lets its users to send
notifications in case of an emergency or a panic situation. The users can send multiple text
messages and emails on the press of a single button. The phone numbers, email ids and the
contents of the text and email messages can be set from within the application. The text
messages and emails sent, along with the content, also have the last known location of the user.
This is very helpful in tracking the whereabouts of the person. The user can also call 911 directly
from within the application, if the nature of the situation demands fit.

Additionally the user of the application may allow the app to track their location. If this
option is selected, the application fetches the device’s location at about every 15 minutes and
stores it in a database. This information is very useful and can be used in a variety of ways. One
such use of the location data is from within the Android app where the user can view a map that

shows their location history over a period of time for a particular day.



Table of Contents

LIST OF FIQUIES ...ttt e e e e oot e e e e e e e e e e s s e s s s e bbb r e e e e eeaeaeas %
LIS OF TADIES ..o Vi
ACKNOW IBAGEIMENLS ...ttt ettt et e e Vil
Chapter 1 - INErOAUCTION .......eeiiei ittt e e e e e e e e et e e e e e e nnnnbaeeeeeaas 1
Y (01 1= A (o] o OO PPPTTPPPPRR 1
1.2 PrOJeCt DESCIIPLION ... .eeiieiiiiiiie e e e ettt e e e e e e e e e e e e et a e e e e s ensr e e e e e s ennannaeeeaans 1
Chapter 2 - BaCKGrOUNT ..ottt 3
2 N o | o o SO PRPRSUPPPRRR 3
2.1.1 ANAroid ATCNIIECIUIE .. .eeiiiiiee sttt ettt e e nnaree e 3

2.2 Google Maps ANAroid APT V2 ...t 5

728 1 o o | RS SUPRSURRPPPR 6
2.4 IMIYSQL .ttt et ettt et et ee e nraeeanree s 6
2.5 JSON ..ttt ettt E e et et e e et et e e treennaeeanree s 7
Chapter 3 - ReqUIremMENt ANAIYSIS ......cciiuiiiiiiiiie it 8
3.1 ReqUIreMents GAtNEIING ... ..oeeiiiiieiiiie ettt 8
3.2 Requirement SPECIfICALIONS ........cccoiiiiiieie et e 9
3.2.1 SOftWAre REQUINEIMENTS ........uviieiiiiieiiit ettt e e 9
3.2.2 Hardware ReQUITEMENTS........uiieiiiiiiiieee ettt e e ettt e e et e e e e e e e e e 10
Chapter 4 - ArchiteCture & DESION .......coiiiiiiii e 11
4.1 SYSTEM ATCRIIECIUIE ... e e e et e e e e e e e e e e e nnees 11
4.2 DESIGN DIAGIAMS .....eeiiiiiie etttk ettt et e et e et e et 13
4.2.1 USE CASE QIAGIAIMIS ...ceeeeiiiiiiiiiiiit ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e s e sttt rrereaeaaeaaeeas 13
Chapter 5 - Android Framework COMPONENTS...........ueeeiiiiuiiireeeiiiiieie e e e s s e e e e e s e e e e s e sinneeeas 15
5.1 AndroidManifeST. XM .....couuriiiiiie s 15
5.2 ACTIVILIES .ottt ettt et e e e e ettt e e e et e e e e e e e e e et e e e e e eaees 18
ST 10115] 0] KT OO PPPPTP PPN 19
Chapter 6 - IMPIEMENTATION.........coiiiie e 20
6.1 Graphical USer INTEITaCE. ........c.uviiiiiie e 20
T8 0 o Yo ] PSS UPURTSPPPP 20



B.1.2 REGISTET ... ettt 21

B.1.3 REGISTEIEA ...ttt e 22
6.1.4 RESEE PASSWOIT. . .uutiiiiiiiieeeee e ee ettt e e e e e e e s e e s a e e e e e e e e e e e s aesnseatbeeaaneees 23
B.1.5 IMIIN SCIBEIN....eii ittt ittt ettt e ettt e et e e st bt e e e bb e e e et e e e e anaeeas 24
6.1.6 Personal SEttiNG PAGE ... .uuuveeeiiiiiiiie ettt e e e e a e 25
6.1.7 ChanQge PASSWOIT. ......cciiurriieeeeiiiiiee e e e s ettt e e e e e et e e e e s st a e e e e e s s bt e e e e e s snsaneeeeesannanneeeas 26
B6.1.8 CONLACES SEIING ..vvvveeeeeiiiiii e e e e ettt e e et e e s e e e e e e e e e e et e e e e s snrar e e e e e e ennanaeeens 27
6.1.9 SEE SIMS CONTACES .....eeeieiiieeeei ettt e e e e e e e e e e s e e e bbb b e e e e e 28
6.1.10 SEE SIMS IMESSAQE .. eeeeeeeeeeee ettt e e ettt et e e e e e e e e e e e e et e e e e e 29
6.1.11 Set EMAIl CONTACTS ...ttt e e 30
6.1.12 St EMAIl MESSATE ....c.vvieiiee ettt e e s e e e st a e e e e e anaaee e 31

CT e o ToF 1 o] o I = o o SO 32
B.1.14 DALe PICKEI ... cciiiiiiiiiiiie ettt e et 33
B.1.15 THME PICKET ..ottt e e 34

0. 1,16 IVIAP .ot 35

(OF g T o] =] G A T (] o TP PRRT T 36
L L T T T PSSR PPP 36
7.1.1 LOQIN SCIEEN TESE CASES ...vtvieiiiiee ittt e ettt e e ettt e st e et e et e et e e et e e e anbe e e e nnteee s 36
7.1.2 REQISTEr SCIEEN TEST CASES ... .viieiuitiieiiti ettt e e sttt ettt ettt e s 37
7.1.3 MaIN SCIEEN TEST CASES. .. uveerieeiiittiieeeeiittiee e e e s ettt e e e s ettt e e e e s astbbeee e e e s anbbeaeeeeannraeeaeens 37
7.1.4 Personal Settings SCrEEN tESE CASES .....uvvieiirrieiiiiee sttt ettt ettt 38
7.1.5 Contacts SEttiNg SCIrEEN TEST CASES. ...eiuvrieiiirieiitii et e ettt 39
7.1.6 LOCation records SCIEEN tEST CASES ....ieiiurrrrieeeiiiiiieeeeestitieee e e e st e e e e s e e e e e s ennbneeens 40
7.0 7 V1P TEST CASES vttt ettt e e e ettt et e ettt n e r e e e e e e e e et e et e e e e e e e bbb bbb bbb s 41

7.2 INEGIatioN TESTING .. .veeeiiiiiee ittt ettt et e et e e et e et e e e nnteee e 41
7.3 PerformanCe tESTING........cuurieiiiiie ittt 43
Chapter 8 - FULUIE WOTK ... ..o e e e e e e e e e 45
Chapter 9 = CONCIUSION .......vviiieeiiiie et e e e e e e e e s et r e e e e s e e anaeeeas 46
Chapter 10 - BIDHOGrapNY ....c..eeieiiii et 47



List of Figures

Figure 2-1 Android ArChiteCtUrE[2] .....ccoeiiiiiiiieee e 3
Figure 4-1 System ArchiteCture diagram..........cccuveiieeiiiiiies e e e e e e 11
Figure 4-2 Use Case diagram - L.......cooiiiiiiiiieiiie ettt 13
Figure 4-3 USe CASE TIAGIAM = 2 ....eiiiiiiiiiiiie ettt e e ettt e e ettt e e e e e sttt e e e e e et e e e e e e annbeeeeeeeannes 14
Figure 4-4 Use Case diagram — 3 ...t e e e e e 14
Figure 5-1 ACtVItY lIfECYCIEIS] .. vvvreeiiiiiieiee e 18
FIQUIE 6-1 LOGIN SCIBEIM ...eeiiiiiieiitie ettt ettt ettt e ek e et e e st e e nnn e e nees 20
FIQUIE 6-2 REGISTEI SCIBEIN ...ttt ettt ettt e et e e e e 21
FIgure 6-3 REQISTEIEA SCIEEN.......vviiii e ittt e et e e e e e s e e e s st e e e e e e nnraeaeeeaaeas 22
FIQUre 6-4 PaSSWOIT FESEE SCIBEM. .....ccitiiieiiiiie it ettt ettt e e et e s 23
FIQUIE 6-5 IMAIN SCIBEIN ......eiie ettt e ettt e e e ettt e e e e e entan e e e e e antaaneeaeeaans 24
Figure 6-6 Personal SEttiNG SCIEEM .......cuvviiie et e e s aare e e e e aans 25
Figure 6-7 Change PaSSWOIT SCIEEN .......uuuiieeeiiiiiieeeessiirtee e e e e s strer e e e s e ssasa e e e e s s nnnaneaeaeessnsaneaeeaans 26
Figure 6-8 CONACES SEIIING SCIEEN.....coutiieiiiiie ittt e 27
FIQUre 6-9 SM'S CONEACTS SCIBEM ......eiiiiiiie ittt ettt 28
Figure 6-10 SIMS MESSA0E SCIEEN .....ciivviieeeeeiitreeeeeeeisttre e e e s e ssatreaeessebaaeeeeasasssaaeeeesannseeaaeesannes 29
Figure 6-11 EMail CONTACTS SCIEEN.....couiiieiiiiie ittt e 30
Figure 6-12 EMail MESSAQ0E SCIEEIM ...cciiiiiiiieeeieitiie ettt e et e e et e e e e et e e e e e e snbaeeaeeaanns 31
Figure 6-13 LOCAtION FECOITS SCIEEM........uviieeeiiiiiiee e e s ettt e e e e et e e e e s st e e e e s e e e e e e e snnanaeeeeanns 32
Figure 6-14 Date PICKEr SCIEEN.......iii i iiiiiie ettt e e e a e e e s e e e e e e 33
FIQure 6-15 TImMe PICKET SCIBEM......uiii ittt ettt 34



List of Tables

Table 6-1 Lines 0f Code (LOC).. ...ttt a e e e e e 20
Table 7-1 UNIEtEST CASES = L...iiiiiiiieiiiiee ettt e st e st e et e e neaeas 37
Table 7-2 UNIETEST CASES = 2. .uuuiiieeeiiiiiiee e e ettt e e e e e sttt e e e s et e e e e e st e e e e e s nat e e e e e snnneaeeeeennnnees 37
Table 7-3 UNI TEST CASES = 3...iiiiiieeiiiiiii e e ettt e et e e e ettt e e e e e et e e e e s anan e e e e e e nnnees 38
Table 7-4 UNIETEST CASES = 4. ..ttt ettt e et e e et e e e e nnnees 39
Table 7-5 UNIEtEST CASES = D..vveeieiiiieiiiie ettt et 40
Table 7-6 UNIE TEST CASES = B...uvvvereeeiiiiiiiee e sttt e e e e e ettt e e s st e e e e s st e e e e e st e e e e s snnneneeeeennnees 40
TaDIe 7-7 UNI TEST CASES = 7. uuiiiieeeeieieiiee e ettt et e ettt e e et e e e e sttt e e e e e nb e e e e e snnneeeeeeennnees 41
Table 7-8 INtEQration 1EST CASES ....eciiivvrireee e ittt e e e e et e e s e e e e e e e e s e e e e e e st a e e e e e ennnees 43
Table 7-9 Performance TESTING........couiuiieiiiee ittt 44

vi



Acknowledgements

This project would not have been possible without the support and guidance of my Major
Professor Dr. Daniel A. Andresen. | would like to extend my sincere gratitude to him for trusting
in my abilities and providing me with an opportunity to work with him. He has been a source of
immense knowledge, encouragement and provoked me to think innovatively.

I would also like to express my special gratitude and thanks to Dr. Torben Amtoft and Dr.
Mitchell L. Neilsen for serving on my committee and for their kind assistance and constant
guidance.

Finally, 1 would like to thank my family and friends for their endless support and
motivation.

Vii



Chapter 1 - Introduction

SOS (which stands for Save Our Souls or Save Our Ships) has primarily been used as an
International Morse code distress signal. It is commonly used in navigation by Sailors when
under attack by Pirates or when they need help of some kind. But the signal is not limited to
navigation and is used in a more general sense whenever a notification has to be sent about a

situation that requires immediate attention.

1.1 Motivation

As much as we would like to get rid of them, panic or emergency situations are
unavoidable and usually unexpected. The nature and consequences of these situations can vary
significantly and in worst cases also be life threatening. Therefore it would be really nice to have
some mechanism by which we can notify certain people about such circumstances and increase
the chances of receiving help as soon as possible.

The need for such a mechanism increases even more as in this era of technology,
platforms exist to support them. One such platform and a very common one in that is a
Smartphone. Almost everyone today carry a Smartphone with them as they become more and
more affordable and easily available. Also within the Smartphone market Android is the clear
leader in terms of market share. According to one report, 78.1 % of the total Smartphones sold in
2013 were the Smartphones that run on Android Operating System [1]. Hence developing an

Android application becomes an obvious choice.

1.2 Project Description
SOS is an application that is meant to run on Android devices mainly smartphones but also
tablets that support Cellular Service. The main functions and features of the application are —

I.  The user of the application has to login by entering a username and password the first
time he opens the app on his device. He then remains logged into the application until he
logs out explicitly.

il.  If the user does not have an account, he can register on the login screen.

iii.  The user can also choose the password reset option in case he does not remember his
password. A new password is set for the user and a mail containing this new password is

sent to the registered email id.
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Vii.

viii.

Once logged in, the user is directed to the main screen of the application. This is the
screen that would open up when the user opens the application. The user can press the
panic button to send text messages and emails to the contacts set up, he can also send an
‘I am OK’ message to these contacts by clicking on the OK button. The user can also call
911 directly from within the application by pressing the 911 button. In order to avoid
unnecessary and accidental press of these buttons, the user has the option to enable and
disable these buttons.

The user will also see his current location on the main screen. This way he would know
his exact location and refer to it in case he makes a call to 911. This location is also sent
as a part of the text and email messages.

The user can set the contacts to send the text message and emails within the app. He can
either select the contact from the contact book or can enter one manually. He can also set
the text message and the email message that would be sent.

The user can enable the option to start location tracking. If this option is selected, the
application fetches the location of the device (about every 15 minutes) and stores it in an
external database.

If the permission to track the location was granted, the user can at a later point see the
various locations he had been to for a time interval on a particular day. He would be
presented with a map that display these locations. The user can see the address and the

time he was at that location by clicking on the marker for a location.



Chapter 2 - Background

2.1 Android
Android is one of the most widely used Mobile Operating System today. It is a software
bunch comprising not only of the Operating System but also middleware and key applications.
Some of the most important features of an Android operating system is that it enables reuse and
replacement of components, it is optimized for mobile devices and tablets, it is based on the open

source Web kit engine and supports 2-D and 3-D graphics using OpenGL-ES standard.

2.1.1 Android Architecture
The Android operating system is implemented as a stack of different layers of software. The

following image depicts these different layers:

Applications

Home, Contacts, Phone, Browser, ...

Application Framework

Managers for Activity, Window, Package, ...

Libraries Runtime

SQLite, OpenGL, SSL, ... Dalvik VM, Core libs

Linux Kernel

Display, camera, flash, wifi, audio, IPC (binder), ...

Figure 2-1 Android Architecture [2]



Linux Kernel — This is the layer at the very bottom of the Android architecture. All other layers
run on top of the Linux kernel and rely on this kernel to interact with the hardware. This layer
contains all the essential hardware drivers which help to control and communicate with the
hardware. It provides the basic functionality like Process Management, Memory Management
and Device Management like Camera, Display, Flash etc.

Libraries — This is a set of common functions of the application framework that enables the
device to handle different types of data. Some of the most important set of libraries that are
included are — Web kit which is the browser engine to display HTML, OpenGL used to render 2-
D or 3-D graphics on to the screen, SQLite which is a useful repository for storing and sharing of
application data.

Android Runtime — The Android runtime mainly consist of the Dalvik Virtual Machine (DVM).
DVM is very much like the standard Java Virtual Machine (JVM) except that it is optimized for
mobile devices that have low processing power and low memory. DVM generates a .dex file
from the .class file at compile time and provides higher efficiency in low resources devices. Each
application has its own process and an instance of DVM. Android runtime also provides core
libraries that enable the Android developers to create applications using the Java language.
Application Framework- These are some standard class files that are available to the developer
for use. An application can directly interact with them and make use of them. The application
framework provides the most basic functionality of the phone like Location Manager, Content
Providers etc.

Applications — This is the topmost layer in the architecture and the layer where the application
that we develop fits in. This layer provides several pre-installed applications that are default for

certain things like Contacts Books, Browser etc.



2.2 Google Maps Android API v2
Google provides a very nice, comprehensive API for developers working with Android
and who want to use google maps in their application. Using this API one can easily add maps to
their apps and the API automatically handles access to google maps server, data downloading,
map display and response to gestures. Additionally the API can be used to add the following on
to the maps:
I.  Markers that are used to show specific position on the map.

ii. Line segments (Polylines)

iii. Enclosed segments (Polygons)

iv. Various images that are shown on the map (overlays) like zoom control, compass etc.
To get started using the google maps Android API v2 one has to first obtain an AP key specific
to your application by using the apps signing certificate from google’s API console. One should
also add Google play services SDK as a project on the local disk and add it as an external library
in the app.[3]
The next step is to add the google play services version to the apps Manifest file by including

<meta-data
Android:name="com.google.Android.gms.version"
Android:value="@integer/google play services_version"/>

Once an API key is obtained specific to the app add the following to Manifest file

<meta-data
Android:name="com.google.Android.maps.v2.API_KEY"
Android:value="Your_ API KEY"/>

One also needs to add the following permission in the Manifest file

<uses-permission Android:name="Android.permission.INTERNET" />
<uses-permission Android:name="Android.permission.ACCESS FINE LOCATION" />
<uses-permission Android:name="Android.permission.WRITE_EXTERNAL_STORAGE" />
<uses-permission

Android:name="com.google.Android.providers.gsf.permission.READ_GSERVICES"/>

In order to add a google map you must add a fragment to your Activity using

<fragment xmlns:Android="http://schemas.Android.com/apk/res/Android"
Android:id="@+id/map"
Android:layout width="match_parent”
Android:layout_height="match parent"
Android:name="com.google.Android.gms.maps.MapFragment" />



To get an instance of google map you should call the getMap() function on a MapFragment
object by

GoogleMap map = ((MapFragment)
getFragmentManager() .findFragmentById(R.id.map)).getMap();

You can then add markers to this map by calling the addMarker() method on the map

map .addMarker (new MarkerOptions()
.title(address)
.position(new LatlLng(latitude, longitude))
.snippet(time));

2.3 PHP

PHP is one of the most popular server side scripting language. Php scripts can be embedded
into the HTML pages. The start and the end tags for a PHP script are <? Php and ?> respectively.
PHP pages can contain text, HTML, CSS, JavaScript and more. They have the .php extension
and are executed on the server.

PHP can be help you get the following things done —

I.  Create dynamic web pages by generating data based on user requests.
ii.  Collect and process data from forms submitted by the user.
iii.  Work with files on the server
iv.  Manipulate some database
v.  Send and receive cookies etc.

Apart from the above reasons PHP can run on various platforms and is compatible with almost

all server in use. It is free and has a big support community.

2.4 MySQL

It is one of the most widely used Relational database management system (RDBMS). It is
open source and available for free. It scales very well for large quantities of data, is fast, reliable
and easy to use. Like most other RDBMS it uses structured query language (SQL) for accessing
and manipulating data.



2.5 JSON
JSON stands for JavaScript Object Notation. It is a light weight format for storing and

exchanging objects that contain name/value pairs, array and other objects. It is language
independent i.e. although it uses JavaScript syntax, it is still language and platform independent
and many different languages support JSON parsers and libraries. The two main advantages of
JSON over other ways of exchanging data like XML are —

I.  JSON is usually smaller than the corresponding XML.

ii. JSON is easier to parse and faster.

For example —
{
“products”:[
{“id”: 1,
“name”:’car’},
{“d”:2,

9999

“name”:”truck”}

]

}
The above JSON has two products (JSONArray) where each product is an Object (JSONObject)

with keys id and name and their corresponding values.



Chapter 3 - Requirement Analysis

3.1 Requirements Gathering

Requirements gathering is one of the most important phase of a software development
life cycle. It is the phase that tells us what is the system supposed to do and drives the other
phases in the life cycle.
Requirement gathering for the SOS app started with brain storming and discussion with other
students as to what features are the most essential in a panic situation. This led to the most basic
and initial draft of requirements for the application. Requirements were also collected by looking
at other devices like personal locator beacons and satellite messengers that are commercially
available. A brief study of the functionality of the devices helped me to refine and narrow down
the requirements even further. One important thing to learn for these devices was the simplicity
of their design. This helped me to design an effective and simple Ul design for my application.
The next step for requirements understanding was to look for existing solutions and similar
applications in the Android market. A careful study of these applications, adding other important
features and removing unnecessary features was done.
I met with my major professor Dr. Daniel A. Andresen regularly and he helped me to refine the
requirements and user interface even further to set a clear set of functional requirements for the
application.
The major functional requirements for the SOS app are —

i. The user of the application should be asked to log in only the first time he uses the
application on his device. The user must see the main page of the app (with the buttons
to send notifications) for every other time he opens the app.

ii. The user shall be able to send notifications with the tap of a single button. Separate
buttons should be available for sending panic messages, I am OK signal and making a
call to 911.

iii. An option must be provided to enable/disable these buttons to avoid pressing them by
accident.

iv. The user shall be able to see their current location.



v. The user shall be able to set the contacts to send text message and email from within the
application. The user must also be able to set the contents of the messages. Also the user
may select these contacts from the contact book or enter them manually.

vi. The user shall be able to start/stop location tracking. They must also be able to see their
location history from within the application.

Other non-functional requirements for the application are —

I. Providing a simple and elegant Ul for the main screen. This is necessary as the user
would usually come on to this screen in case of a panic or emergency and hence each
button should be clearly visible and easily pressed.

il. In case the option to track location is selected and there is no internet connectivity on the
device (both wireless and Cellular data), the application should be able to store the
locations offline and send them to be stored in the database once the internet
connectivity is up again.

iii.  Providing a tab based view to display the different setting for the application and location
history for the user.

iv. Enabling swipe gestures for the tabbed view.

v. Displaying user friendly dialogs for picking the date, time, entering the contacts to send

text and email messages to and to enter the contents of the text and email messages.
3.2 Requirement Specifications

3.2.1 Software Requirements
These requirements are separated based on whether you are developing the app or running the
app on a device.
For development:
Operating System: Windows XP or higher/Mac OS X 15.8 or later/Linux
Platform: Android SDK Framework 10 or higher
Tools: Eclipse SDK 3.5, ADT plug-in for eclipse
Technologies used: Java, SQLite, Android, Google maps v2 API
Debugger: Android Dalvik Debug Monitor Service (DDMS)
Android Emulator: API level 14 or higher



For running on a device:
Operating System: Android 3.0 or higher

Cellular capabilities for SMS messages

3.2.2 Hardware Requirements
For development:
Processor: Intel Pentium IV or higher
RAM:256MB
Space on disk: 250 MB (at the least)
For running on a device:
Device: Phone or tablet running Android 3.0 or higher
Disk space: 6 MB (at the least)

10



Chapter 4 - Architecture & Design

4.1 System Architecture

Android device

App

Google Maps
Engine
User services Receivers

¢ ¢ / Server
" R R Logic (.class files) PHP

Scripts
‘Ii

: Connectivity
L t Contacts
sqLlite = Iy Status “
=2 =8 Manager

Android Platform

Figure 4-1 System Architecture diagram
The different components in the architecture are —

i. User — This is the person who installs the application on his Android device. The user
provides various inputs like username, password, and contact numbers etc. and triggers
various events on the application.

ii. Front End — This is the part of the application that is visible to the user. A screen
presented to the user is usually an Activity, Fragment or a Dialog Box. They contain
various elements like text box or buttons to take inputs from and provide outputs to the
user.

iii. Logic — These are the java files that contain the logic of the application. They contain
various methods and classes that meet the functional requirements of the application.

These files also contain code to communicate with other components in the application.

11



Vi.

Vil.

viii.

For example, a file called Map.java will make use of Google maps Android API v2 to
connect the Android app with Google Maps Engine to render map and markers of them.
Services — This is the component of the application that is typically used to perform long
background tasks that do not have a user interface. For example — a service is used to

track the location of the device at every fixed interval of time.

Receivers — This is the component of the application that typically listens for some events
or responses from other services. For example — A receiver is used to fetch the location
co-ordinates from the location service and then add this location to the database for
future references.

SQLite — Android platform provides libraries for SQLite database. A SQLite database is
a relational database that is local to an Android device. It requires no configuration and
is available to use for an app developer. For example — SQL.ite is used in the app to store
various information about a user, his last known location or in case there is no internet
connectivity SQL.ite database stores the location until the internet connection is back up
and the records are sent to the database.

Location Manager — It is used to fetch the location of the Android device. The app uses
both the GPS provider and the network provider to find the location for the device. GPS
provides more accurate data about the location but usually takes sufficient time to start
up after the connection is relinquished. Network provider on the other hand are quicker
but the accuracy is lesser than GPS.

Contacts Manager — A system service that provides the contact to use so that the user can
select a contact that is already present in the contact book. When the user clicks on the
number text box to enter a number it opens up the contact book application. If the user
selects a contact and if that contact has a number associated, it is send to the SOS
application and displayed in these text boxes.

Connectivity status manager- This system service tells the SOS application about changes
in the connectivity status for the device. The application uses it to make sure that if there
is no active internet connection on the device at the time of sending the fetched location
to the database, it needs to store the location in the SQLite database. The application

should also listen to the connectivity manager to make sure that once the internet is up

12



again all the locations that are stored in the SQL.ite database are sent over to the database
on the server and then the SQL.ite database is cleared.

X. Google Maps Engine — SOS app uses google maps Android APl v2 to work with maps.
When this API is used, calls are made to the google maps engine to fetch the map or
place various markers on it.

xi. PHP Scripts — The SOS app sends JSON objects to various PHP scripts using HTTP
POST methods. These scripts interact with the database on the server to give a response
to the app. For example- When the user logs into the application a JSON object is
created that contains the values that the user entered into the app. This JSON is sent to a
PHP script login.php on the server that queries the DB to validate the user. If the user
credentials are valid a success response is sent back to the SOS app.

xii. Database- This is the MySQL database on the server. It is used to permanently store the
data for the SOS app. It stores information of various user, location history etc.

4.2 Design Diagrams

4.2.1 Use case diagrams
A use case diagram is used to specify the functionality of the system from the point of view of a
user. Each use case describes a logical task that may be performed by a user. It mainly shows the
interaction between the system and the outside world.

1. Use case for location tracking and fetching location history

} -S't'é.rrt,fStop Locaii.é'h'-_ I

R Receivers
Service

[ ) _Start/Stop Location

clude . .
' ke~ _ : '
DB
- o
=<include>: |

User e
~ Fetch location —

" __ history - A _..._-Dlsplaymap....ﬂm_u

Google maps
engine

Figure 4-2 Use case diagram - 1
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2. Use case for sending notifications
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3. Use case for setting contacts
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Figure 4-3 Use case diagram - 2
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Figure 4-4 Use case diagram — 3
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Chapter 5 - Android Framework Components

Android applications are written in Java. There are different integrated environments
(IDEs) that can be used to develop Android apps. SOS app is developed in eclipse using Android
software development kit (SDK). SDK tools create an Android package (.apk) that contain all the
necessary resources to install and run the app. Each app runs as a separate process in the
underlying Linux kernel and behaves like a separate user. Files within an app can be run only by
the specific user id assigned to the app. Each app also has its own instance of the Dalvik Virual
Machine (DVM). In order for the apps to share data with other apps like system services we have
to assign permissions to the app during install time. This is done by adding the required

permissions in the Manifest file.

5.1 AndroidManifest.xml

The AndroidManifest.xml (Manifest) file provides important information to the Android
system to run the app. All the components have to be declared in the Manifest file for the
Android system to be able to instantiate them. The Manifest file also contains the various
permissions needed by the application, API libraries that the app is linked with like Google maps
Android API v2, other hardware and software features that the app uses and also the minimum
API Level supported by the app. The Manifest file for the SOS app is as below:

<?xml version="1.0" encoding="utf-8"?>

<Manifest xmlns:Android="http://schemas.Android.com/apk/res/Android"
package="com.sos"
Android:versionCode="1"
Android:versionName="1.0">

<uses-sdk Android:minSdkVersion="14"
Android:targetSdkvVersion="17"/>

<application Android:label="@string/app_name"
Android:allowBackup="true"
Android:icon="@drawable/ic_Launcher"
Android:theme="@Android:style/Theme.Holo.Light.DarkActionBar">

<Activity Android:name="Login"
Android:label="@string/app_name">
<Intent-filter>
<action Android:name="Android.Intent.action.MAIN"/>
<category Android:name="Android.Intent.category.LAUNCHER" />
</Intent-filter>
</Activity>
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<Activity Android:
Android:
Android:

</Activity>

<Activity Android:
Android:
Android:

</Activity>

<Activity Android:
Android:

</Activity>

<Activity Android:

name="Register"
label="@string/title_Activity register"”
parentActivityName="com.sos.Login">

name="Registered”
label="@string/title_Activity registered"
parentActivityName="com.sos.Login">

name="Main"
label="@string/title_Activity _main">

name="Settings"

Android:label="@string/title_Activity settings"

Android:windowSoftInputMode="adjustPan|stateHidden"

Android:parentActivityName="com. sos.Main">
</Activity>

<Activity Android:

name="PasswordReset"

Android:label="@string/title Activity passwordreset"”
Android:parentActivityName="com. sos.Login">
</Activity>

<Activity Android:

name="ChangePassword"

Android:label="@string/title_Activity passwordchange"
Android:parentActivityName="com. sos.Settings">
</Activity>

<Activity Android:

name="Map"

Android:label="@string/title_Activity map"
Android:parentActivityName="com. sos.Settings">
</Activity>
<!-- Register the different receivers -->
<receiver

Android:name="com. sos. Library.ConnectionStatusChange"
Android:label="ConnectionStatusChange" >
<Intent-filter>
<action Android:name="Android.net.conn.CONNECTIVITY _CHANGE" />
<action Android:name="Android.net.wifi.WIFI_STATE CHANGED"/>
</Intent-filter>

</receiver>
<receiver Android:name="com.sos. library.LocationReceiver" />
<receiver Android:name="com.sos.library.LocationReceiverForDB" />
<receiver Android:name="com.sos.library.LocationPollerDB" />
<receiver Android:name="com.sos. library.LocationPoller" />
<!-- List the service in the app here -->

<service Android:name="com.sos.library.lLocationPollerService" />
<service Android:name="com.sos.library.lLocationPol lerServiceDB" />
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<meta-data
Android:name="com.google.Android.gms.version"
Android:value="@integer/google play services_version"/>

<meta-data
Android:name="com.google.Android.maps.v2.API_KEY"
Android:value="AIzaSyDL8 XwvIfSu6KrcgkKaBf2KglomGIpwm8"/>

</application>
<!-- Give the required permissions to the app here-->

<uses-permission Android:name="Android.permission.INTERNET" />
<uses-permission Android:name="Android.permission.ACCESS _NETWORK_STATE" />
<uses-permission Android:name="Android.permission.READ CONTACTS"/>
<uses-permission Android:name="Android.permission.SEND SMS"/>
<uses-permission Android:name="Android.permission.CALL _PHONE" />
<uses-permission Android:name="Android.permission.READ PHONE STATE"/>
<uses-permission Android:name="Android.permission.ACCESS FINE LOCATION"/>
<uses-permission Android:name="Android.permission.WAKE LOCK" />
<uses-permission Android:name="Android.permission.ACCESS_FINE_LOCATION" />
<uses-permission Android:name="Android.permission.WRITE EXTERNAL STORAGE" />
<uses-permission
Android:name="com.google.Android.providers.gsf.permission.READ GSERVICES" />

<uses-feature

Android:glEsVersion="6x00020000"

Android:required="true"/>

</Manifest>

The minimum SDK version required for the app is 14 which corresponds with Android
4.0 (Ice cream sandwich). The reason for this is that the user interface of the application uses
fragmentation and google maps which are better supported in Ice cream sandwich and above.
The Manifest file also declares the various activities like Login, Register, Registered, Main,
Settings, Reset password, Change password and Map that are used in the SOS app. Other
components declared in the Manifest file are the services and the receivers used in the SOS app.
The Manifest file also declares the Intent filters for some receivers and activities. Like the
“Android.Intent.action. MAIN” and “Android.Intent.category. LAUNCHER” filters specify an
Activity to be the main Activity that starts up when the app icon is clicked. Various permissions
like Internet, read contacts, send SMS, call phone, Wake lock, Write external storage are
provided in this Manifest file.
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5.2 Activities

An Activity is the component of an Android app that is presented to the user and
responsible for interacting with them [4]. The Activity may cover the entire screen of the device
or may only cover a part of the screen displaying on top of another Activity. An Android app is
a collection of loosely coupled activities along with other resources where one Activity can call
another Activity at any point usually using Intents. When an Activity starts another Activity the
previous Activity is pushed on to a back stack. The back stack is a Last in — First out (LIFO)
structure maintained by the Android system for every app. When the user starts a new Activity it
is pushed on the top of the stack and displayed to the user, when the user is done with the
Activity and presses the back button, this Activity is popped from the stack and the user sees the
previous Activity. An Activity implements a number of callback methods that are invoked by
different events during the lifecycle of an Activity. The following diagram shows the various

callback methods for an Activity:

onCreate()
User navigares |
back to the v
o B onStan() - onRestan()
v
@D | — |
[ The activity
comes to the
Another activity comes
._in front of the activilty
(“The activity |
Other appications 1_' comes lo the
__need memory onPause() _foreground
The activity is no longer visibla
—‘[ onStop()
v
onDestroy()

Figure 5-1 Activity lifecycle[5]
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5.3 Intents
Intents are objects that are used to exchange messages between different app
components[6]. They are typically used for the following purposes:

I. To start an Activity by calling the startActivity() method, if the calling Activity expects a
result from the Activity being called the Activity should be started with
startActivityForResult() method.

ii. To start a service by calling the startService() method. Services are typically used to
perform long background tasks that do not require a front end.

iii. To deliver a broadcast message to various components within the same or different app
that have the corresponding Intent filter declared.
An Intent can be of two types:

i. Explicit — These are Intents that specify the name of the app component to call. Such
Intents are typically used to call components within your app. The Android system finds
the component with the specified name and immediately starts it passing it any
additional information that may have been provided in the Intent.

For example —

Intent i = new Intent(context, Map.class);
i.putExtra("key", json_string);
startActivity(i);

The above Intent is for the Map Activity in the app. It also contains extra data with key
“key” and value “json string”. When the startActivity() method is called , the Map
Activity is started along with the extra information.

ii. Implicit — These Intents do not specify the name of a component but rather contain an
action that they would like to be performed. The Android system then finds a component
that can perform the specified action from other apps by matching the action against the

Intent Filter for the components.
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Chapter 6 - Implementation

The SOS app is a collection of Activities and Fragments that are presented to the user.

These Activities and Fragment have associate XML files (Layouts) declared in the layout folder

which determine the graphical interface for these components. The SOS app also contains other

Service and Broadcast Receivers along with the declarations and necessary permissions in the
Manifest file in the root directory of the project. The total lines for the app are 5846 which
includes Java and XML files. Additionally there are 262 lines of PHP code to enable the app to
interact with the server. The breakdown for the lines of code is as follows

Language LOC
Java 5002
PHP 262
XML 844

Table 6-1 Lines of Code (LOC)

6.1 Graphical User Interface

6.1.1 Login

Welcome to SOS!

Email g
E-mail

Password

Register Login

Forgot Password

&S a0 =

Figure 6-1 Login Screen
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The user should log in to SOS app using the above interface. If the user is registered, he
should enter the email id and password to log in. The user can also click on the Register button to

register for the SOS app. The user may also click on Forgot password if he does not remember
his password and wants to reset it.

6.1.2 Register
co i W

{17 Register

Register for SOS

AU A First Name

Last Name Last Name

Sl E-mail
Username
Username
FESEa Password
Register Back To Login

<& < Ca =

Figure 6-2 Register screen

If the user is not already registered, he can register for an account on the SOS app using
the above interface. The user should provide a first name, last name, Email id, and a desired

username and should create a password. If the emall id is already registered with the SOS app a
notification is shown to the user and he is not registered
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6.1.3 Registered

] oo W

(L% Registered

Congratulations. You have Sucessfully Registered...

Your Registration Details

First Name akki

Last Name surya
E-mail aki.us88@gmail.com
Username akash

Registered at 2014-05-30 19:20:14

Back to Login

S 9 9C[a =

Figure 6-3 Registered screen

Once the user has successfully registered he sees the above screen as a confirmation. The
screen shows the various details the user registered with.
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6.1.4 Reset password

] o 2 Wl

A
L“4 Reset Password

Reset your Password

Enter your Email Id

aki.us88@gmail.com

Reset Back to Login

A recovery email is sent to you, see it for more details.

S Ca =

Figure 6-4 Password reset screen

In case the user has forgotten his password, he can reset it by clicking on the forgot
password button on the Login screen. He is then send to reset password page as above. The user
can provide his email id and click on the reset button. A recovery email containing a temporary

password is sent to the user on his email id.
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6.1.5 Main screen

M o coa i

) Main

o

Emergency

1057-1099 Bluemont Ave, Manhattan, United States

s T o I e |

Figure 6-5 Main screen

This is the main screen of the application. Once the user has logged in successfully, every
time he opens the SOS app, this is the first screen presented to him. The screen contains a slider
switch to enable/disable the buttons. The user can send panic text message and email by clicking
on the panic button. He can also send “I am OK” notifications using the OK button. Also the user
may click on the 911 button to call 911 directly from within the app. The user also sees his

current location at the bottom of this screen.
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6.1.6 Personal Setting page
fau] co 2 M

(44 Settings

PERSONAL CONTACTS LOCATION

Welcome akash suryawanshi

Phone Number

(313)505-9988

[ ] Location logging

Change Password

Logout

— o ]
Figure 6-6 Personal setting screen
The user can click on the settings icon on the action bar to open the tabbed interface for

settings. On the personal setting he can enter his phone number, start location tracking by

clicking on the check box for location logging. The user can also change his password and logout
by clicking on the respective buttons.
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6.1.7 Change password

il 54 co € W (Cd

(% Change Password

Change your Password

New Password

Change Password Cancel

Your Password is successfully changed.

e S s N s |

Figure 6-7 Change password screen

The user can change his password from the above screen. An email notification is sent on

the registered email id regarding the change of password.
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6.1.8 Contacts setting
) 5 oo 2 [l

(45, Settings

PERSONAL CONTACTS LOCATION

Set SMS Contacts

Set SMS message

Set Email Contacts

Set Email message

N S i D s |

Figure 6-8 Contacts setting screen
The user can set various contacts to send the text message and the emails to from the

above screen. He can also set the message that must be sent in these text and email messages

separately.
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6.1.9 Set SMS Contacts

[«] Saving screenshot...

Add Contacts

l‘Name ~ Number

Name Number

Cancel Save

Figure 6-9 SMS contacts screen

The user can set two contacts to will receive the SMS using the above dialog box. The
user can either enter a name and a corresponding number or he can click on the number text box
to open the contacts app. On the contacts app he can click on a particular contact to add that

contact as the name and his primary phone number as the number to send the SMS to.

28



6.1.10 Set SMS Message

o B co 2 W

Set Message

Content

Cancel

Figure 6-10 SMS message screen

The user is presented with the above dialog box to enter the message that he would like to

send as a part of the SMS messages sent in case the panic button is pressed.
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6.1.11 Set Email contacts

i 50 co M

Add Emails

Name

Email
Name
Email
Name

Email

Cancel

Figure 6-11 Email contacts screen

The user can set three contacts that receive the emails when he presses the panic button.
He can either enter the name and the email id of the contacts or he can click on the email text
box to show the contacts list. When the user clicks on a particular contact in the list there name

and the primary email id is set in the dialog box.
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6.1.12 Set Email message

ol 54 oo €2 W

Set Email

‘Content

Figure 6-12 Email message screen

The user is presented with the above dialog box to enter the message that he would like to

send as a part of the emails sent in case the panic button is pressed.
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6.1.13 Location records

) 5 co €2 W

(L% Settings

PERSONAL CONTACTS LOCATION
Pick a date:
From: To:
Select
- | ]

Figure 6-13 Location records screen
The user can see his location history by setting various fields in the above screen. He

must provide a date, a start time and an end time to view his location history. The To time has to

be greater than the From time.
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6.1.14 Date Picker

ol 54 oo €2 W

Fri, May 30, 2014

Figure 6-14 Date picker screen

The user is presented with the above date picker fragment to select a date for which he

wishes to analyze the location history data.

33



6.1.15 Time Picker

[«] Saving screenshot...

Set time

Figure 6-15 Time picker screen

The user is presented with the above time picker fragment to select a time from which he

wishes to analyze the location history data.
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6.1.16 Map
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The user’s location history will be displayed on a map as above. His current location will

also be displayed by a blue dot on the map. The user can click on any of the markers to display

the address and the time at which he was at that particular location
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Chapter 7 - Testing

Software testing in an essential phase in the development life cycle of an application.
Testing ensures that the developed system meets its functional and non-functional requirements.
Two important terms in software testing are Verification and Validation. Verification is the
process of evaluating work-products like requirement specs, design specs and test cases etc. of
different development phases to make sure that they meet the requirements for that phase. It
ensures that the system is built in the right way. Whereas Validation is the process of evaluating
the software at the end of the development phase to make sure that it meets the business
requirements. It is used to make sure that the product fulfills its intended use and that the end
product is built right. In this chapter we mainly validate the SOS app to make sure it meets the
requirements set initially.

One of the most important tools to test and debug an Android app is the Dalvik debug
monitor server (DDMS) that is part of the Android framework. DDMS helps you to debug your
code as it prints errors, warning and other information from your code. It also provide stack
traces for exceptions on the Logcat output.

Various other testing strategies have been adopted to make sure the correctness of the
SOS app. They are discussed in this chapter.

7.1 Unit Testing
Unit testing is a strategy in software testing where individual components in a software
are tested for correctness. In the SOS apps, these components are the Activities that are presented
to the user as screens on the Android device, Fragments, Services and Receivers. Below is a list

of test cases run on the SOS app, the test cases are categorized based on the target Activity:

7.1.1 Login Screen test cases

S.No Test Case Pre-Condition Post-Condition Result
1. On clicking the Login Emall and password fields | Show a notification to | Pass
button are empty enter email and
password
2. On clicking the Login Emalil and password fields | Show a notification Pass
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button

contain data. Either the
email or password is

incorrect

about incorrect data
and the user shall not

get logged in

Table 7-1 Unit test cases - 1

7.1.2 Register screen test cases

S.No Test case Pre-condition Post-condition Result
1. On clicking the register | One or more fields in the | A notification to enter | Pass
button form is empty all fields should be
shown
2. On clicking the register | All the fields are entered | A notification that says | Pass
button but the email is already email id is already
registered with the SOS registered should be
app shown
3. On clicking the register | All the fields are entered | A notification that says | Pass
button but the username is username is already
already registered with the | registered should be
SOS app shown
Table 7-2 Unit test cases - 2
7.1.3 Main screen test cases
S.No Test case Pre-condition Post-condition Result
1. On clicking etther the | Switch button Is disabled No notifications should | Pass
panic, OK or the 911 be send
button
2. On clicking the panic | Switch button is enabled, No messages must be Pass
button SMS contacts or email send. A notification to
contacts are not set the user should be
shown to add contacts
3. On clicking the panic | SMS contacts and email Message should be Pass
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button

contacts are set from the
contacts setting screen,

Switch is enabled

sent. A notification
after sending the

message should be

shown
4. On clicking the OK SMS contacts and email No messages must be Pass
button contacts are set from the send. A notification to
contacts setting screen, the user should be
Switch is enabled shown to add contacts
5. On clicking the OK SMS contacts and email Message should be Pass
button contacts are set from the sent. A notification
contacts setting screen, after sending the
Switch is enabled message should be
shown
6. On clicking the 911 Switch is enabled A call should be Pass
button initiated to 911
7. On ending the call User must have clicked User should be sent Pass
with 911 911 button from the main back to the main page
page of SOS page of SOS app
8. Current location User must be on the main Address of the current | Pass
update page location is shown at the
bottom of the page
Table 7-3 Unit test cases - 3
7.1.4 Personal settings screen test cases
S.No | Test case Pre-condition Post-condition Result
1. Welcome message User must be logged in A welcome message Pass
with users first name
and last name must be
shown
2. Phone number empty | None Phone number must be | Pass

displayed as empty

38




3. Phone number User must have entered a The same phone number | Pass
displayed phone number previously should be displayed in
the corresponding text
box
4. Location tracking None Location tracking Pass
unchecked checkbox should not be
checked
5. Location tracking User must have started the | Location tracking Pass
checked location tracking checkbox is checked
previously
Table 7-4 Unit test cases - 4
7.1.5 Contacts setting screen test cases
S.No Test case Pre-condition Post-condition Result
1. On clicking Set SMS | None A dialog box to enter Pass
contacts the name and number of
two contacts should be
shown. Previously
entered contacts must be
retained
2. On clicking Set SMS | None A dialog box to enter Pass
message the message should be
shown. Previously
entered message should
be retained
3. On clicking Set Email | None A dialog box to enter Pass

contacts

the name and email of
three contacts should be

shown. Previously
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entered contacts must be

retained
4. On clicking Set Email | None A dialog box to enter Pass
message the message should be
shown. Previously
entered message should
be retained
Table 7-5 Unit test cases - 5
7.1.6 Location records screen test cases
S.No Test case Pre-condition Post-condition Result
1. On clicking the Pick a | None A date picker dialog Pass
date text box must appear with
current date selected by
default
2. On clicking the From | None A time picker dialog Pass
text box must appear with
current time selected by
default
3. On clicking the To None A time picker dialog Pass
text box must appear with
current time selected by
default
4. On clicking the select | Some field 1s not entered A notification to enter Pass
button when all fields must be shown
5. On clicking the select | All fields are entered, To A notification to enter a | Pass

buttons

time is earlier than From

time

To time that is greater
than the From time

should be shown.

Table 7-6 Unit test cases - 6
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7.1.7 Map test cases

S.No Test case Pre-condition Post-condition Result
1. Map center User must have clicked on | If there are location Pass
select button with valid records for that time,
entries on the location the map should be
history screen centered at the first
location
2. On clicking current None User must be able to Pass
location control see his current location
on the map represented
by a blue dot
3. On clicking a marker | None User must be able to Pass

for a location

see the address and the
time he was at that
location, for that

particular location

Table 7-7 Unit test cases - 7

7.2 Integration testing
Integration testing is a strategy in software testing where different modules are combined

and test to make sure they work together correctly. It is done when the components are unit test

and the main objective is to test the interfaces between different components. Following are the

integration test cases for the SOS app:

S.No Test case Pre-condition Post-condition Result
1. On clicking the Login Email and password User must get logged in | Pass
button on login screen fields contain data and and redirected to the
both the fields are valid | main screen of the app
2. On clicking the Register | None User must be redirected | Pass
button on login screen to the Register page
3. On clicking the Reset None User must be redirected | Pass
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password button on login

to the Reset password

screen page
On clicking the register All fields are entered, User should be Pass
button on the register email and username are | registered and directed
screen not already registered to the Registered page
with the SOS app
On clicking the back to User has registered. User must be redirected | Pass
login screenon the to the Login screen
registered screen
On clicking the setting None User must be sent to Pass
icon on the action bar on the setting page with
the main screen personal settings
displayed
Location updates User must have checked | Location tracking Pass
the location tracking service must start and
checkbox remain started as long
as the check box is
checked. A notification
should be shown to the
user about the start of
location tracking
On clicking the change None User must be sent to Pass
password button on the change password
personal setting screen screen
On clicking the logout None User must be logged Pass
Button on personal out and sent to the
setting screen login screen
On clicking the number User must have clicked | Contact book app Pass

text box on contacts

setting screen

on Set SMS contact

should be opened. User
must be able to click on

a contact and add his
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name and primary
phone number in the
app. If the contact does
not have a number only
the name must be
entered and number

must display empty

6. On clicking the emall User must have clicked | Contact book app Pass
text box on contacts on Set Email contact should be opened. User
setting screen must be able to click on

a contact and add his
name and primary
email id in the app. If
the contact does not
have an email id only
the name must be
entered and email must

display empty

6. On clicking the select All fields on the location | User must be directed Pass
button on location history | history page contain to a screen that
screen valid data contains a map

Table 7-8 Integration test cases

7.3 Performance testing
Performance testing is a type of non-functional testing performed to determine how fast
the system can perform under certain workload. In the SOS app performance testing is done to
make sure that there are no significant lags in the user interface while using the application due
to background tasks etc. Android SDK provide a graphical tool called Traceview [7] to profile

the performance of the application.
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The performance was tested on an android device “Moto G” running Android Kitkat

(4.4.2). The response times (worst case times in 10 runs) for different screens in the SOS app are

as below:

Screen Response time (ms)

Main screen (when logging in first time) 2904
Personal Setting screen 1046
Contacts Setting screen 736

Set SMS Contact dialog 437

Set SMS Message 410

Set Email Contact dialog 471

Set Email Message 419

Location history screen 549

Date picker dialog 438

Time picker dialog 453

Map (when 25 locations to be displayed) 3108

Table 7-9 Performance testing

In addition to the above screens the time taken to submit the text messages (to the service
provider) and emails (to the PHP script for delivery) was measured to be 1594ms. The actual
time of delivery to the physical device of the recipient is a factor not in control of the SOS app
rather it is determined by the Carrier Service or the Internet Service Provider.
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Chapter 8 - Future Work

The current work on the SOS app has a lot of essential features that would be used in case
of an emergency situation like sending text messages , emails and making calls to 911 from
within the app on tap of a single button. An app for such a purpose has a lot of scope for
enhancement. In the future the app may include features like —

I. A home screen widget that can be used as a triggering point to send panic notifications. A
user would then not have to open the app to send these panic notifications.

ii. Initiating a call to a number set from within the application when the user presses the
panic button.

iii. The app can also listen to incoming messages from the set contacts. If these message
have a pre-defined text like “UPDATE LOCATION” the app can reply with a text
message containing the current location or for some other text like “AUDIO” in which
case the app can record a short audio and send it as an email to the person. This is very
helpful as you may have already pressed the panic button and may be in some trouble
where you cannot reply. This way the person can track you constantly and also
understand something about the nature of the emergency from the audio clip.

iv. Setting up a password to stop the application.
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Chapter 9 - Conclusion

SOS is an essential app to have on a Smartphone. It is a personal security app that lets
you send notifications to certain people via text messages and emails in case of emergencies. It
also gives you the ability to call 911 on the tap of a single button. The app also keeps a track of
your current location so that you always known the address of where you are. This can be very
helpful if you would need to make a call to 911. The text messages and email sent also have this
location information.

The app can also track your location periodically and store it permanently enabling you to
see your location history. You can for any particular day see the various locations that you had
been to using the app.

SOS app was my first attempt at an Android application. It gave me very good exposure
to the Android platform and mobile development in general. The app enabled me in
understanding the basic of Android development and learning about SQLite databases, Google

Maps API for Android and performance testing the app.
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