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RESUMEN

El objetivo de ésta memoria es describir lo maaldetamente posible el
proyecto realizado éstos uUltimos meses para laesapgK4-lkerlan. Se trata del
desarrollo de una aplicacion basadasenketspara dispositivos moéviles de la
familia Apple cuyo sistema operativo se denomi@f y que es junto con
Android el sistema operativo mas utilizado del mundo egue a dispositivos
movilesse refiere.

Esta aplicacion esta disponible emdlap Storey existe una version para
iPhone y otra paraPad. Decidimos descartar la aplicacion paaple TV ya
gue no contabamos con ningun dispositivo o simulpdoa probarla.

Cabe destacar que el objetivo del proyecto no esleelcrear una
aplicacién desde cero, sino que la idea es la gerda l6gica de una aplicacion
paraAndroid y trasladarla aOS. Para ello, ha sido necesario convertir codigo
JavaenObjective-C lenguaje con el que se programan todo tipo deaagpbnes
para dispositivos dépple ya sean portatiles o de sobremesa. Gracias a una
herramienta todavia en fase de desarrollo y crpad&oogle llamadaj20bjC,
ésta tarea ha resultado mas facil de lo que hulsepaesto traducir estos
cbdigos a mano.



ABSTRACT

Within the next few pages, | will try to give a vadlescription of
the project that | have been doing for IK4-lkerldfor the last six
months, | have been working in developing a sobkeied application
for Appledevices. These devices work under @& operative system,
which is programmed i@bjective-C a language similar 1G.

Although I did not have the chance to develop #mplication for
Apple TV | was able to create an application #®honeand another one
for iPad. The only difference between both applications Wesscreen
resolution, but we decided to make them separadslyt, would be really
hard to combine both resolutions, and wallpapessryhing in the same
workspace.

Finally, it is necessary to add that the main gead not to create
a new application folOS, but to translate aAndroid application into
IOS. To achieve this, it is required to transldéeacode intoObjective-
C, which is the language used to develop applicatfonall kinds of
Appledevices. Fortunately, there is a tool createbggle which
helped us with this exercise. This tool is caj@@bjC, and it is still
being developed.



LABURPENA

Memoria honetan azken hilabeteetan garatutako amtikren
ezaugarri guztiak azaltzen saiatuko naiz. Proiekéw IK4-lkerlan
enpresan garatu dut. Azalduko dudan proiektuarésuhe dispositibo
mugikorretarako aplikazio bat garatzea izan da.ikédglo hauiOS
sistema eragilerako pentsatuta dago, hawAgple familiako dispositibo
mugikorrentzat etaocketbidezko konexioetan oinarrituta dago.

iPhone eta iPad-erako aplikazio bana egitea pentsatu genuen
lantaldean, bakoitzak erabiltzen zituen irudierohemoak desberdinak
zirelako, eta, beraz, zaila gertatuko zelako biaftekberean integratzea.
Apple Tvrako aplikazio bat garatzea ere pentsatu genuamab
dispositiborik edota simulatzailerik ez genuenedgia bertan behera
uztea erabaki genuen.

Esan beharra dago, proiektuaren helburua ez uweerako
aplikazio bat nahierara garatzea izan, baizik eteetik garatutako
Androideko aplikazio bat eredutzat hartuz, logika guzi@Sera
itzultzea. Horretaraka)Javan idatzitako kode@bjective-Cra pasatzea
beharrezkoa izan da, pauso hau proiektuaren malaikl Ataza hau
erraztekoj20bjC izeneko tresna bat erabili dut. Tresna Bnogleek
sortu zuen eta oraindik garatze-prozesuan dago.
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1 INTRODUCTION

The result of this project has been a socket-b&38dpplication. This application can
be run in the latest versions @IS The name of thappis mSecurity(a version of this
application was developed féndroid before starting with this project and it was adlle
mSecurity. With this application, user will be able to tagentrol of some devices in
his/her house and change their status anywherbeh&s The user will also receive a
notification of every alarm that is forced in theuse while the user is not at home.
Some other functionalities are described in degiiérlon.

The first aim was to reuse as much software compusné¢from the Androids
application code) as we could, but we soon realibad some important parts of the
code were not reusable, for example, the User fader For this reason, the User
Interface was started from scratch, but alwaysiyyo keep a similar appearance in the
I0S appand in theAndroid one. Other parts, such as the socket client hega ported
directly fromJavato Objective-C

To implement all these things, | usedil®tac with Mac OS Xoperative system. At the
same time, | usedcodelDE for writing the code. The language used to tlgvapps
for any Apple device is calledObjective-C | had never worked with this language
before this project, so | had to learn the trickstoln order to do it, |1 looked for
information on the Internet. However, newest versiof Xcode make things much
easier for the developer.

For translating the code frodava(Android) to Objective-C(i0S), | used a tool called
j20DbjC. This tool was created bgoogle but it's still being developed, so it has been
necessary for me to translate some parts of the oahually. To achieve this, | had a
look at somelavamanuals and tutorials abg@ODbjC like the one shown in th@oogle
Inc. (2013) repository.

The first idea was to create a universal app tbatdcbe used in both devices, but it
resulted messy and difficult to manage with diffgéreesolutions in the same code, so
we decided to create two differesypps one for each device. Applications are created
for iOS 6,but it is possible to run them in earlier operasystems, as long as they are
iIOS operative systems. However, theSecurityapplication is not available on tiAgp
Store as we could not upload it due to theplés restrictions.

1.1 Project objectives

The developed application is a socket-based aplicghat will be used to protect the
users home even when the user is away. For that,will be able to choose between
four scenes (home, away, night and holiday). Irhestene, the sensors in the house
will have a different status. A table with the lidtitems’ status can be seen by touching
the scene icon. For example, if the user is awsy movement detector will be on and
will send an alarm if someone tries to get into tioeise. If the user is at home, the
detector will be off, and alarms will not be sent.

User will also be able to change the status ofvacden any of the four scenes. These
orders will be sent to the server and the servéiroenge the status of the devices.



When the order is executed, the server shouldnreturotification to the mobile device
notifying if the action has been finished succd$sfor not. Notifications will be
divided in three groups. Alarms, system alerts aoiifications. When an alarm comes
to the device, a pop-up window will be raised, eifehe app is in background mode. In
this case, a universal pop-up will be raised fsd then, if the “OK” button is pressed
the app will be “launched” with the pop-up view tatier. If not, the first notification
will stay in the device’s notification pane. If sal notifications come and the user
does not open any of them, the first one thatagfear will be the oldest notification.

User will be able to see all the messages recetlgdied in 5 groups (alarms, system
alerts, notifications, pictures, and all the messagThe last group will store all the
messages, but user will not be able to see eacBage’s details from here. On the
other hand, the rest of the groups will have a idetaw controller to see each
message’s details by clicking on a cell. If a mgesa still not read, that message’s cell
will be darker. Once the detail’'s view controllerapened, that selected cell in the table
will be brightened.

As it was said before, when an alarm comes to éwvecd, a pop-up window will appear.

This window will show the user some details of tieev alarm, such as the description,
the time, or the date. When user skips these viemtrallers, he/she will have the

chance to send an e-mail, make a phone call, ofacaskome pictures. After the user
makes the acknowledgement by clicking on a couplautions, the app will go back to

the messages screen and the new alarm will appéae alarms table view.

The app will always be active, obviously, excep finst time that it is launched. For
the app’s first launch the app will load all thetaldrom the web service, including
scenes, devices status or users’ information. Wikneed to authenticate by writing a
four-digit pin number in the login view controlléFhe valid pin number will come from

the web server. The web server will return a ddférnumber depending on the MAC
number of the mobile device, which will be registérin a database. If the MAC
number of the device is not registered, the pith mot be transmitted and login will not
be possible. Once the user has entered the validiynber, the system will open the
socket connection and if authentication goes wedl there is not a problem with the
connection, the scenes view controller will be shoifza problem occurs, the app will

keep loading until the socket connection is opetiethe application is executing and
internet connection is lost, app will keep tryirmgadonnect until the connection returns.
At this point, authentication process will be reeea

1.2 Tasks list

We consider two task types: tactical and operafiVey are described in the following
points:
» Tactical TASKS
o File management
0 Meetings
o Planning
e Operative tasks
0 To study the background required
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0 To build anapplication to test I/F buildir
0 To build an application to test communicati
0 To port the application from Android to I(

* Analysis

* Desigr

* Implementatio
* Testing

o Documentatio

r 2
l Tactical tasks. 'Operativetasks
T

r 1 = L L L 1
File Planni Meeti Background IE Testi Communications Application ot mentation
management anning eetings study esting testing porting
X
r T T

2
l Analysis | l Design | llmp|ementation| l Testing |

Figure 1 Tasks diagram

Deliverables list

List of risks: The trouble that could come while developihg project. Ther
are two types: generic risks and specific ri

Presentation transparencies: These are the stestsaipresent the proje

Class diagramsDescribes the structure of the system dhypwing system’s
classes, attributes and operations, and the resdtip between thel

GANTT diagram Graphical definition of planned tasks and needetk tio
finish them.Gantt forma (Gantt Project)

Progress table: It is a table where estimatedused time for each task appe:
Tasks are grouped and estimated and total timesh:

Project report: It is the extended descriptionhaf project. It will be delivered i
.doc and .pdf format

Software code: The part of the executable codewilhbe available at the er
of the project.



1.3 Risks

We have considered the following risks:

Sick leave: It happens when one of the developetsigk and cannot go on with
his/her planned tasks for those days. The leveingdortance is medium. The
consequence will be a delay in the estimated permtl we could avoid these
problems by trying to finish our tasks earlier tltha date estimated first, although
this becomes sometimes a difficult job.

Wrong planning: It usually happens when the dewalogoes not have much
experience in big projects. The risk-level is high given periods may not be
respected and can cause delays in important debles. To prevent this case, it is
advisable to take some time before making planhingtables.

Loss of data: It can be a partial or a total Iosdata. In the first case, lost work can
be recovered by working more hours than the onpsa®d in the project. On the
other hand, if we suffer the second one, we witchéo take some time to try to
recover all our data. To avoid this, it is necegsamakebackupsegularly.

Lack of experience with used hardware/softwaresThiprobably one of the most
repeated problems for developers. If they need &ikema project about a new
subject, they will need to look for information books, internet, etc. This causes
loss of time. However, this risk is often expedvediore starting a new project, so its
impact is weak.

Lack of time due to external activities: This setbaappens usually if the developer
is also studying. It can become a dangerous faute ®stimated periods can be in
risk if there is no physical time to make a taslaispecific time. For this reason, the
risk level is high and so is the impact.



1.4 Planning

1.4.1 Advance Table

Project: Reuse of software components

Estimated | Needed time | Difference

Total 175005 127400 7355
Tactical tasks 2430 2315 -1:15
Meetings 500 20 -1:30
Prepare the points 130 00 140

Carry outthe mesting 330 240 050

Filoz managamant 4100 R4 F1h
Make backups 1:00 215 1115

Save changed dala 300 4.00 1.00

Planification 1530 13:30 200
Make an estimation 0:30 1:30 1:00

Write the projert's nhjsrfives and tasks doriment 1500 1200 A

Operative tasks 1225:35 1250:45 2510
Studying the background required 4000 54:00 14:00
Building an application to fest IF building 2500 26:00 1:00
Building an application to fest communications 4000 35:00 -5:00
Poriing the application 1120:35 1135:45 15:10
Design 11:30 1740 6:10
Design class diagrams 1:30 1:00 -0:30

Design the interface prototyps 200 410 1:10

Design the user interface 500 g:00 300

Design the socket connection 100 240 1:40

Dessign the web service connection 1:00 1:50 0:50
implementation 1230 400 o]
Define architecture 1:30 400 230

System implementation 975:00 962:00 -13.00

Uger interface implamantation 250:00 320:00 70:00

Socket conneclion's implementation 350:00 370:00 20:00
Web Service conngction's Implementation 270:00 180:00 -90:00

Code franslabion 500 700 200
Tesfing 100:00 BE:00 -15:00
Documentation 115:00 135:00 20:00
Write: the report 110:00 130:00 20:00

Wrtte the user's manua i} il x|
Presentation 17:35 17:05 0:30
Prepare fhe transparencies 15:00 1320 -1:40

Makc rehcaraals 200 210 1:10
Present the project 0:35 035 0:00

Table 1 Advance table




1.4.2 GANTT table
Table 2 GANTT table for this project
shows the GANTT diagram for the project.

,E;WIM ﬁ?OctuheﬂDQ Hovermber 2012 December 2012 January 2013 February 2013 March 2013 Aprl 2013

“arH42434445464748495051521 VAN R T A 1 O AR T o

Tatltallsks e

Operate ks e

Project objectives and tasks [

Flls managemert e ————— e ——— T ———

Deveagment — 7

Analysis [ o=

Desion e

Implementaton e —— " ————

Graphical User Interface \ |

Socketpar .

Weh senvice part |

Table 2 GANTT table for this project

1.5 Document’s structure

This project’s report starts with the “Project’'sj@tiives and tasks document”. There,
we can see the motivations that made us develap fdhoject, apart from a brief
description of theapp and its functionalities. This document describes @ims, made
tasks, the different phases of the project or iglés list.

The second point describes the background of ttogeg. In this chapter, the most
popular mobile operating system is described dedplydroid) talking about its
expansion and the comparison between this operatgeem andOS. Some of the
experiences we had before starting with the curegpglication are also explained.
These experiences consisted on testing some graqperéace functionalities and some
socket-based simple connections.

The next two chapters give us a description of sample applications we designed
before starting with the final application. Thegplecations were developed in order to
take some practise with th@bjective-Cenvironment, theXcode IDE and the socket
connections.

The fifth point talks about the developed appli@atiand is divided in another six
subchapters. All these chapters explain differeartspof the application developing,



such as a global description, the design of thepldcal User Interface, the network
connections, or the system’s architecture.

The next point talks about my personal opinion altlo& project and the things that can
be made in the future to improve this application.

In the dictionary chapter, some of the words thadear in this report and can sound
strange to the user are explained.

In the last point, the bibliography is revealedidiefy the author, the year and a brief
description of each reference or source.

Finally, some appendixes are added to the documiegrte some tutorials, user manuals
or installation guides are available for the reader

1.6 Work methodology

Before starting the project, | needed to searchestimmgs, mostly, on the internet. The
most important terms wer&bjective-C" and "j20bjc", as these are projectsain
focuses. When the GUI part was almost finishedt lfgoused in thesocketconnection.
When | had any problem with a connection, | lookadinformation on the internet, in
forums, and | asked for advice to some colleagliessum up, | have used the next
methodology to look for information in most casgeneral concept, tutorials, and
discussing forums (when getting an error in theedod

In order to start developing th@mSecurityapplication properly, we focused on the
background of the project. We put special atteniiotihe Android developing tools and
we created a samplandroid application. We also studied the differences betwee
Android andiOS and had our first experience wi@bjective-C For this purpose, we
designed two beta applications usXgode After this, we were ready to start working
in the final application.

Once we started working in thenSecurity application we planned a strategy for
backups Every day, after eight hours working in the pobj@e used to create a security
copy to prevent the loss of data. Thoackup usually contained the two projects’
(iPhone appand iPad app folders, the list of the new sites visited forttge
information and all the documentation written dgrithe day. The list of information
sources and the documentation were saved in arfafdethe new data was added to the
previous one. However, the project’s files werdaegd by the new ones every day.






2 BACKGROUND

Although reuse of software components has been fgsea long time, it hasn't been

until the last decade that reuse of software gpufa among software developers. This
popularization comes according to a request of yiod) less software with the aim of

reducing maintenance costs, producing softwarekquior increasing software quality.

Reuse is possible in some kinds of fields, for eplamin application systems,
components or objects and functions. Naturallys tt@chnique has advantages and
disadvantages, both of them will be discussed pild&irther on.

Reuse of software can be done both for small fanstior bigger ones; it depends
mostly on our interest. It is really important tedp the next factors in mind:

» Software develop schedule

» Software’s expected lifetime

* Developer team’s knowledge, skill and experience
* Application’s domain

» Application executing platform

It is said that corporate reuse of software wasborJapan in the year 1984, when
some engineers developed the software na@esamoto.Afterwards, the American
companyHewlett Packardried the same experience wiBris and Proto. This means
that reuse of software is used frequently in hugemanies in order to reduce costs and
earn more benefits, as well as to save time imphdimg and planning. This method has
also some risks, but the mentioned companies pteface these risks than unknown
risks, as in the case of original development.

Reusable components are not specially developed, ape based on existing
components previously implemented and used applicalystems. First of all, we need
to ask ourselves if it will be worthwhile to reuse&omponent, instead of creating a new
one. The main costs of the reuse are based on dhwwanent's documentation,
validation and the costs to make this componentenganeric. Some of the steps to
make a component more reusable are the next ones:

Delete specific methods of the application

» Change names to make them more universal

Add methods to cover functionality

Deal with exceptions so that they are consistent
Add needed components to decrease dependency

To sum up, reuse of software components give usthihace to increase productivity as
reused components use to be more reliable, andl fagarthis, we can save lots of time
during the development process.



On the other hand, making a component to be reeisalplot as easy as it seems, due to
the fact that we need to create generic interffmethese components. At this point, we
should think about looking for a harmony betwearsesand create.

The next subchapters describe the two operativersygsrelated to this projedOS and
Android). In the first subchapter, the design of a sangpelication inAndroid is
explained. This application was developed udiwlipse and theAndroid SDK The
next chapter makes a comparison betwiedroid andiOS and its respective sales and
market. Afterwards, a brief description of how &®vdlop anOS graphical interface is
presented. The advantages and disadvantagesngf Asdroid’s developing tools are
also defined. Apart from the user interface, a gandescription of sockets is also
detailed. Finally, some differences betw@&®® andAndroidare explained, focusing on
the IDEs (Eclipse, Xcodeand the programming languagdaya, Objective-LCused to
develop applications for both operative systems.

2.1 Android

Android applications are developed Java In the beginning of the project, we started
developing some trial applications Android to see what we could do with the user
interface. To develop this trial application we diskeEclipse IDE after installing the
ADT plugin for Eclipse Apart from this, it is also needed to install #edroid SDK,
and then, download the latest SDK tools and platfousing the SDK manager. There
is some interesting information about this in tReo Android Apps Performing
Optimizationbook (Hervé Guihot, 2012).

Now we are ready to create Android appwith Eclipseby clicking on “New Android
Application”. A manifest file will then be createdescribing the fundamental
characteristics of th@pp and defining each of its components. Figure 2 shtwes
appearance of a manifest filéNIL format)

<manifest xmins:android="htcp://schemas.android.com/apk/res/android”™ ... >
<uses-=sdk android:minSdkVersion="g" android:targetSdkVersion="17" />
</manifesc>

Figure 2 AndroidManifest.xmilfile

The <uses-sdk> element declaresahp compatibility with differentAndroidversions.

When running the project an empty window will appeathe simulator’s or device’s

screen. From now on, the different activities (sos) will be declared in this file and
each activity will have a class where the develaaer declare all the elements that will
appear in that screen.

There are two ways to run tla@p The first one is using afAindroid simulator in the
PC. The SDK includes armAndroid Virtual Device Managewhich gives the developer
the chance to create a virtual machine in a feysst®©nce the virtual machine is
configured, the application is launched by clickimg the “run” button and selecting
“Android application”.
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The second one is using a r@aldroid device. For this, it is just necessary to plughie
device to the development machine and install gpeapriate drivers to enable thiSB
debugging. The running process is the same asthétkimulator.

The main aim of our trial application was to seevhee could create a link between
two screens. We started creating a screen withedldHWorld” message and a button
that would send the user to the second screen. @ke nthis, a hierarchy with
ViewGroup objects is definedView objects are usually widgets including labels or
buttons. When a new application is created andaal@\ctivity template is chosen, the
system creates automaticallfRelativeLayoutoot view and & extViewchild view.

In the root view, we add a label with the text “ldelWorld” and a button with the text
“send”. This button will have a call to a methodngsthe “onClick” method of the
element. This method will be defined agawvamethod in theViainActivity class. After
this, we can start implementing the method that el used as a linker between both
activities. First, we need to create an “intenisd. “Intent” is an object that provides
runtime binding between separate components (ssitlv@activities). To make the call
to the second activity, we will make it this wagtdrtActivity(intent)”.

The next step is to createlavaclass which extends an “activity”. There is a @fated
method where it is possible to customize the amear of the new screen such us
“onCreate” method.

Finally, in theAndroidManifest.xmfile the new activity is declared as the Figure 3
shows.

<application ... >
<activicy
android:name="com.exanple. . myfirstapp.DisplayMessageActivicy"™
a:d:c;d:;abe;=”33::;::5:;:;e_a::;?;::_d;3;La;;ﬁassaga"
android:parentActivityName="com.example . myfirstapp.MainfActivity”™ >

<meta-data
android:name="android.support . PARENT ACTIVITY"™
android:value="com.example .myfirstapp.Mainfctivicy™ />
</factivity>
</application>

Figure 3 Adding a new activity

Every activity is invoked by a previously creatadtént”. This class will have a list of
attributes that could be strings, numbers, etc. Whthe new view is loaded, the view
can read these attributes using the method “geitif)te In other words, this is the way
to pass attributes from one view to another one.
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As a result, we managed to create a “Hello Worlathple application formed by two
views linked by a button. We have also passed éRe dppearing in the root view’s
label to the second view and write it in anothéela

2.2 10S: first steps

IOSwas created bgpplein 2007 for thaPhoneandiPod Touchlt can't be used under
nonApple hardware, so development must be made wfple hardware. As of
September of 201Apples App Storecontained more than 700.000 applications (from
now on,apps) which have been downloaded more than 30 billioes. It is said that it

iIs the second most used operative system for mat@lgces, just behindsoogle
Android with a 14,9% share. Its interface is based onléactteraction, using slices,
switches or buttonsOS derives fromMac OS Xwhich derives at the same time from
Darwin BSD, based at the same time d#nix. Actual version iOS 6.0 needs
approximately 770 megabytes of free memory in #&naad for running.

iIOSwas released officially on June 29, 200Phonewas created first of all, and some
months lateiPod Touchwas released. On January 27, 2010 iPad was rdleaseby
April 2010, more than 185.0Qfppswere available forOSin the App StoreiOS § (the
app developed in this project is running on this opgeasystem) was presented on 12
September 2012, and it is the newest operativesyst the family as of today.

One of the biggest improvementsi®fS has been multitasking support. It is available
on iOS 4.0and newer versions. This is a really important fabien working with
sockets, as connections must be opened at any ¢évee, when th@pp is running in
background. UnfortunatelBppleaccepts only the neXPI's: audio in the background,
VoIP, location in the background, push notificaipnlocal notifications, task
completion, and quick change of applications. If features related to any of these
API's are included in the applicatioApplewill not let ourappto keep our tasks alive
in background mode. In other words, appwill go to a suspension state.

IOS does not supporhdobe Flasmor Java as they are no secure and use too much
battery in Steve Jobs' opinion. On the other ha®& usesHTML5. The operative
system gives the user the chance to instalhibreak which is used for installing
software non-supported b&pple This software is not available in thpp Store
Installing this "patch"” is completely legal, buvalidates the warranty of the device.

The programming language used for software devedpj@ calledObjective-C ,which
is similar to C, but more orientated to objects. The operative systdso has a
development kit, which can be useddoode anIDE integrated irMAC OS XiOS has
four abstraction layers: tH@éore OSlayer, theCore Servicetayer, the Media layer, and
the Cocoa ToucHayer, which will be explained later on.

Android and iOS are the most popular operative systems for matdeices in the
world. iOS has a share of 14,9%, whikndroid has the 75%iOS is developed by
Apple, and the company is responsible of manufacturingr theducts. However,
Google (Androits developer), doesn't produce its deviceamsung, LGand other
companies do it for them. This means tApplegets more money for each device they
sell, approximately a 30:1 rate (10$ féoogle,300$ forApple. Apart from that, only
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33% ofappsin the Apple'sApp Storeare free, whereas the percentagdimaroidis of
64%. In summaryAndroid sells more devices due to their low prices, whAipplegets
more benefits for each device they sell.

In this context,Googledecided to creatRODbjC. This is a tool used to translate code
from Android appqJavacode) toObjective-Cwith the aim of reusing components. It
iIs complex to understand wiooglewould like to implement this kind of tool, but
there may be some reasons. One of them could tg to get developers to writgpps
for Android first. Many people think that it is easier to writavacode as it is more
popular, than to write iDbjective-Cwhich is a newer language. This wa&yoogle
givesiOS developers the chance to write Javafirst, and make them easier to start
developing theirapp as many of them are not familiar @bjective-C At the same
time, it will be a good opportunity for them to ddep anAndroid app

2.3 10S: User I/F

At the beginning of the project we thought that best way to satisfy thapp’s user
would be to develop a universapp. This means that the same application could be
used in both arPhoneand anPad. We started working on that idea the first daysg, b
we realised that it would be confusing to work taly, especially due to the difference
betweeniPhones icons andPad’s icons resolutions. Apart from that, we did not have
all the icons available at first, as they were giesd in other department, so we decided
to focus onPhones GUI first.

Although, we did not have a sam@ep in Android for a Smartphongwe just had a
sampleapp for a tablet), we had sonRRDFs explaining the application’s main utilities.
These documents were enough for us to help us staderthe appearance and the main
functionality of theapp. Some of these documents showed us the diffeientsvof the
app and their relationship. Others mentioned the ciffi¢ functionalities of each button,
text field, table view, etc. The objective of thepave needed to develop was to make
the user understand easily the functionalitieshef application and try to simplify as
much as we could the user’s experience.

The app needed to support different interface orientati@wsthat when the user spins
the device, the display spins in the same directMfe decided to support three
orientations (portrait, landscape left and landecaght). At first, we thought this will
be an easy task, but, then, we saw that it wouldbeoso easy, as we needed to
customize programmatically all the orientation ajes

The status bar would be always shown during appbicdaunch. This way, user can
check internet connectivity and battery status ywveoment, a fact that will be very
important in oupp.

The first screen would be an authentication scredmere user would need to enter a
“pin” number. After this, the system would check ftbe users’ list in the web service
and depending on the user who is trying to autbatdj the system will check if the pin
written by the user is the correct one. Afterwarsigsstem would display a welcome
message and main screen would be displayed.
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The main screen would contain a tab bar. The tabMoald have three tab bar items
(“scenes”, “manual control”, and “messages”). Eaththem would have different
options. The first one would give the user the ceato change their location (home,
away, night or travel). The user would also be &bleheck the status of the appliances
for each location. The second one would be usexivitch on or switch off different
devices and appliances at home. Finally, the tkatdl would contain the different
messages received from the server. Messages wilivied in five groups (“alarms”,
“alerts”, “notifications”, “pictures”, and “all thenessages”). This display lets the user
see the different messages in detail just by cigkon the element of the list he/she
wants to check, apart from sharing the notificatiotih other devices.

When a notification comes from the server, a popmaplld be displayed, even if the
application is in the background mode. This natificn would stay on display until the
user clicks on it. The user would need to slideaatb unlock the display and see the
notification details. Pressing the “OK” button wilismiss the pop-up and the new
notification would be added to the proper groupriassages tab as a new message.
While the pop-up is being shown, the user woulchble to choose if he/she wants to
send a message, or call someone. He/she wouldhalsthe chance to ask the server
for pictures taken by different cameras locatethenhouse, and share them if needed.

Finally, user would make all these requests asymdusly. This means that user would
be able to make different things such as changees@hange device status, or look at
received messages, while system is dealing wittegiqus request. When the request is
finished (does not matter correctly or if an emmocurred), a pop-up would be showed
whatever the user is doing.

2.4 10S: sockets

Many iOS appsuse HTTP protocols to communicate to a web sela®lif is easy to
implement the connection and it is, at the same,twell-supported. However, in some
cases it is necessary to go a bit lower in the TRCRBfchitecture, and communicate
using TCP sockets to a specific server. These amge sof the advantages of using
sockets onOS:

» Itis possible to send just the data needed

» Server can always send data to connected clients

» Socket servers can be written in any language atitbwt a dependency with a

web server

A socket is a tool that allows to transfer dataairbidirectional way. It is used to
exchange data between two different machines (itatso be used to exchange data in
the same machine) which are identified by an IPresfdand a port number. Figure 4
gives a graphical description of a socket commuitna
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Socket

IP: 209.150.235.10 IP: 74.125.91.103
Port: 55033 Port: 21

Figure 4 Graphical description of a socket conneatn

Both machines must also define a transport prot¢€alP, UDP, etc). Sockets are
usually server-client based connections. Whenesés listening and a client wants to
pass or receive data to/from it, a connection sneg. This connection is called socket
and it has a unique integer number, which will he socket identifier. The same
process repeats with any other number of cliente donnection is only closed when
the client decides to close it, or when the segets stopped.

There are different types of sockets:
» Datagram sockets (they ugser Datagram Protocl
e Stream sockets (they udegansmission Control Protocabr Stream Control
Transmission Protocdl
e Raw sockets (the transport layer is bypassed, &aedptacket headers are
accessible to the application)

The type used in our application will be the TCRdahclient. Implementation will be
explained in another chapter. Many libraries arailable in iOS, so all the different
types of sockets can be implemented.

There are many websites that explain how to craadeuse socket connections, but one
of the most comprehensive is the Ray Wenderligh(§tazeware LLC. 2012).

2.5 10S: learned experiences for developers

Accessibility is one of the weakest pointsi@S. It is necessary to haveMac (iMac,
MacBook,etc.) for programmingOS applications. In addition, the developer will need
to keep his/her computer always updated with thestaversion ofMac OS X
Otherwise, he/she will need to pay to have thestatersion ofXcodeand then, the
chance to develop for the lat&dDKs. On the other handndroid developers will use
IDEs like Eclipseor NetBeando create ampp. TheselDEs (andAndroid’s SDK) can
be installed irMac, Linuxor Windows

The main difference between both operative sysisrtitte programming language used
for developingapps While Objective-Cis used to develop a®S app,Javais used in
Android It is known thatlavais a more popular language th@bjective-C For this
reason,Java community is bigger and there is much more docuatemt for Java
However, both of them are based Gnso they have some similarities like primitive
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types. So we could say th@bjective-Chas its advantages, bugvahas more cultural
and practical advantages.

After iOS 5.0 Apple created theAutomatic Reference Countingjhis tool makes the
compiler use the memory administration system dutire compilation of thapp. This
means that developers will need to write less cuitte the same performance. Besides,
developers will always have the choice to manageaong leaks manually if any errors
occur.

Interface design and development is easier Witbhdethan with Eclipse The main
advantage oEclipseis that it can be used in almost any operativéesyg.inux, MAC
OS Xor Windows3, and it gives us the chance to program in mafferéint languages,
such aslJavg Ada, C, C++ or Perl. Nevertheless, it is necessary to install differen
plugins to be able to program in each languagerasg &s you are not developingGror
Java This fact makegclipse perform slower tharXcode View controllers are also
more intuitive and faster iKcode(particularly, after storyboards were availablé)ere
are many different samples of view controllersKoode(standard view controller, table
view controller, navigation controller, tab bar ttier, etc) whileEclipsejust has a
standard one, so the most part of the view desigst ive done programmatically.

Both Android andiOS have their simulators. From my point of vieMS simulator is
faster thanAndroid one. HoweverAndroid simulator allows changing the hardware
details, such as the amount of RAM memory of theage whileiOS simulator uses the
resources of the PC. It is interesting to simukateAndroid device with its natural
resources, but sometimes its performance can bayeng; so we must be careful with
the specifications we set in the simulator whemmag anapp.

2.6 Review of related documents

This chapter shows the different information sosnesed during the project and a brief
description of each source.

Books
Guihot, Hervé. “Pro Android Apps Performance Optimization” —Apress

This book shows us how to optimize the performawfc&ndroid applications. For this
purpose, different algorithms are compared. Thekb@ not only focused on
algorithms, but also on different user interfaces aocket connections. It is an
interesting book for an advancéchdroid developer, as it is necessary to have some
Javaskills to understand some of the techniques enethi

Mac Programadores'El lenguaje Objective-c para programadores C++ y ava"

It is a quite interesting book to create differeser interfaces. The book puts special
attention in the programming languagebfective-G to design stylish applications. It
starts explaining some basic code piece©hbjective-C and then, explains how to
implement user interfaces programmatically. Thekbalso talks briefly about internet
connections.
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Watters, Blake'Introduction to RestKit"

It is a book that helps us understand RestKitframework. This framework is not easy
to implement for beginners, so it is a very uséiitdrial.

Websites

Apple Inc. (2012)

iOS Developer Library
http://developer.apple.com/library/ios/navigation/

It is the official help website for application ddepers. There are many different
articles here, such as tutorials for uploadingapp to theApp Store characteristics of
IOS 6.0 or Objective-Ctutorials. There are up to 1690 articles in thidsie to this
day.

Arizona Board of Regent (2003-2010)

The University of Arizona
http://math.arizona.edu/support/account/remoteshpiitty.html

This website explains the steps to Bsgty, a tool used to make connections via SSH.
Awesome Inc. template (2013)

Deusty
http://www.deusty.blogspot.com.es/2010/05/introdung-cocoa-lumberjack.html

This blog explains how to use the Cocoa Lumberfagkneworkin Xcode It does not
explain how the framework works, but the stepsottoiv to make it run.

Cortex IT Ltd (2013)
Convert String
http://www.convertstring.com/Hash/SHA256

This web tool returns the SHA256 code from an injgut. It returns 64 hexadecimal
characters in the text field above.

Google Inc. (2013)
Google Projects
http://code.google.com/p/wsdl2objc/wiki/Usagelnsttions

It gives some explanations about how to usewtkdl20bjCtool. This tool created by
Google offers this blog to resolve doubts, show tutariadr help users installing the
tool.
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Google Inc. (2013)
Google Projects
http://www.code.google.com/p/j2objc/

It is the official website for th2ODbjC tool, created bysoogle From here, the tool can
be downloaded and some tutorials can be checkesteTdre also installation guides,
forums, etc.

IBM (2013)

http://www.ibm.com/developerworks/webservices/tigis/ws-eclipse-
javasel/chapter5.html

This is a tutorial to createstandalonewneb service based application. This web service
is executed witleclipse and it helps us to test the server and to expeMVSDLfile.

iIPhone4Spain (2011)
iPhone4Spain
http://www.iphone4spain.com/tag/curso-programacias-aplicaciones-iphone-ipad/

It is an ideal tutorial for beginners I®S. It shows how to usXcode how to create
views and make links between them, how to desitmesa etc. It also offers some
exercises to practise.

iPhone Dev Sdk (2013)
http://www.iphonedevsdk.com/forum/

In this forum, how to port an application frahoneto iPad is discussed. It is very
useful as it helps us to do the porting in a fespst

iIPhone SDK Articles (2011)
http://www.iphonesdkarticles.com/

There are some useful tricks relatedigjective-Cin this website. There are also some
advices about graphical interfaces design andoivsthow to create from scratch views
and tables. There are some screenshots to helgdlder in an intuitive way and also
lots of code lines, so that the user learns quithkytricks of graphical interfacesi@S.

Lamarche, Jeff (2013)
iPhone Development
http://www.iphonedevelopment.blogspot.com.es

Jeff Lamarche shows some tricks for graphical fatas in his blog. He puts special
attention in the dialogs, as it is not easy to@umste them.
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Razeware LLC (2012)

Ray Wenderlich: Tutorials for iPhone/iOS Developers and Gamers
http://www.raywenderlich.com

This website offers all kinds of tutorials. Graplianterfaces,socketconnections,
simple applications, games, etc.

Refsnes Data (1999-2013)
W3 Schools
http://mwww.w3schools.com/webservices/default.asp

It gives general information about web servicesy o implement them, how to call
them. Apart from this, there are some examples &l services to test some of them
with our browser.

Rose India (2013)
http://www.roseindia.net/tutorial/iphone/examplestiex.html

There are some steps to write the code in a simvplein order to take less time to
develop and application in this site. There areesa@ode samples to directly copy and
paste. This code can be related to dialogs, butwaitis text, sample applications,

validating text fields. There is a section for eawhthem, and there is a deep
explanation of how to use each code piece.

Schwartz, Alex (2012)
GT Productions
http://gtproductions.net/blog/ways-to-get-rejectbg-apple-app-store-tips/

This blog explains the steps to follow in our apation to prevent it from being
rejected in theApp Store There is some advice that can result really usefut needs
some time from uploading the application until aswaer fromAppleis received.

Youtube, LLC (2013)
Youtube
https://www.youtube.com

This popular site has been used to look for interg#0S tutorials. Most of the tutorials
are in English.
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3 PROTOTYPE: IOS USER I/F

Before starting with the development of thSecurityapplication we started creating
simple applications to start dealing with graphicéérfaces. One of those applications
is described in this chapter. A general view of hmwmanage a project iXcodeis
described in Appendix | (bas@bjective-Cexperiences).

3.1 Sample application

This application is a “tab bar” based applicatitirhas two tab bar items. The first tab
bar has two views in its hierarchy and the secabdbiar has three views. The concepts
in which we put special attention were the managenoé a tab bar, the transition
between different views, the use of sliders, treeafsa variable in different screens, and
the use of table views. This application does aweha useful functionality for the user.

The first screen of the application shows a viewhva navigation controller in the top
of the screen and a button. Figure 5 shows usppeaaance of the first screen in the
IPhonesimulator and the implementation file of the vieantroller.

// FirstViewController.m
// proba
7/

// Created by Tkerlan on 28/85/13.
// Copyright {c) 2813 Tkerlan. All rights reserved.

#import "Fi iewController.h"

@interface FirstViewController () Carrier = 11:29 AM
@end

@implementation FirstWiewController
- (woid)viewDidLoad

UIImage wimage = [UIImage imageNamed:@"Default.png”];

UIImageView simageView = [[UITmageView alloc] initWithImage:imagel;
[self.view addSubview: inageViewl;

[self.view sendSubviewToBack: imageView];

[super viewDidLoad];

/¢ Doany additional setup after loading the view, typically from a nib. FII’St Tab

~ {void)didReceiveMemoryWarning

[super didReceiveMemoryWarning];
// Dispose of any resources that can be recreated.

—{IBAction)ahead: (id)sender {

Third ntroller xnew = [self.storyboard instantiateViewControllerWithIdentifier:@"Third"];
:@"AHEAD"];
onController pushViewController:new animated:YES];

—{IBAction)hello: {id)sender {
Third ntroller xnew = [self.storyboard instantiateViewControllerMithIdentifier:@"Third"];
[new setStringl:@'HELLD WORLD"];
[self.navigationController pushViewController:new animated:YES];

First Tab

Figure 5 First view controller (implementation file and simulator screenshot)

This screen gives the user a couple of optionthdfuser presses the “ahead” button a
new screen will be opened with the “Ahead” messatgavever, if the user presses the
“Hello World” button, the new screen will show a éitb World” message. This is
achieved by using the “setString” method whichaflex when any of the buttons are
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pressed. The input parameter is saved in the la@hble of the new screen and the
new value is used as the text in the new screabal.| The transition is made by using
the method “pushViewController’ as shown in figuse Figure 6 shows the second
screen after clicking on the “ahead” button of tlaigation bar.

Carrier = 11:22 AM

AHEAD

First Tab

Figure 6 “Ahead” message

The first screen in the second tab has a similpeagance as the first screen in the first
tab. If the user presses the “ahead” button, nelidar will appear in the new screen. If
the slider’'s thumb is moved completely to the righe application will go to the next
screen. This screen will be a table view. The datéhis table view will be loaded
programmatically. Figure 7 shows the code neededidodata to a table using the Table
View Controller template.

- (NSInteger)}number0fSectionsInTableView: {(UITableView *)tableView
]

#warning Potentially incomplete method implementation.
// Return the number of sections.
return 1;

}
- [NSInteger)tableView: (UITableView =}tableView numberDfRowsInSection: (NSInteger)section
4

#warning Incomplete method implementation.
// Return the number of rows in the section.
return 5;

¥
~ {UITableViewCell =)tableView:{UITableView *)tableView cellForRowAtIndexPath: (NSIndexPath #)indexPath
{

static NSString *Cellldentifier = @"Cell";

UITableViewCell *cell = [tableView dequeuesReusableCellWithIdentifier:Cellldentifier forIndexPath:indexPath];

if (eell == nil) {
cell = [[UITableViewCell allec] initWithStyle:UITableViewCellStyleSubtitle reuseIdentifier:Cellldentifier];
cell.accessoryType = UITableViewCellAccessoryDisclosureIndicator;

NSInteger row = indexPath.row;

NSString #string = [NSString stringWithFormat:@"&i", row];
cell.textiahel.text = string;

NSString *stringl = @"Subtitle “;

NSString *string2 = @";

string2 = [string2 stringByAppendingString:stringl];
string2 = [string2 stringByAppendingString:string];
cell.detailTextlLabel.text = string2;

// Configure the cell...

return cell;

Figure 7 Table View Implementation
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In this case, each cell of the table will havetla aind a subtitle. The title of the row will
be the number of the row using ttwav attribute of thendexPath The subtitle will also
contain the number of the row but it will be preeddoy a text (“Subtitle:”). In the
methods above the number of sections and the nuofbews for each section are
defined, in this case, five rows for one sectiohe Table will have a navigation bar
inherited from the previous screen which is defimedhe right-side of the project
screen inXcodeas seen in Figure 8. The navigation bar is listedTop Bar”. In this
case, all the attributes are inherited (inferredinf the previous screen.

,
¥ Simulated Metrics

Size | Inferred

|
Orientation | Inferred |
Status Bar | Inferrad |
1

Top Bar | Inferred

Bottom Bar | Inferred

¥ View Controller
Title | First

Initial Scene || Is Initial View Controller
Layout [_| Wants Full Screen
|| Hides Bottam Bar on Push
EI Resize View From NIE

Transition Style | Cover Vertical &1

Presentation || Defines Context
("1 Provides Context

Figure 8 View Controller’s attributes

Finally, Figure 9 shows the main storyboard foistproject. For a proper transition
between screens we used a navigation controlleedoh tab bar (this technique is also
used in themSecurityapplication). There are not arrows linking thefetént views as
all the transitions have been made programmatiaging the “pushViewController”
that was mentioned above in this chapter.

First Tab
———
o Second Teb o
—

Fourth View Contraller

Figure 9 Application’s main storyboard

23



24



4 PROTOTYPE: IOS COMMUNICATIONS

This chapter describes the application we desigiseal beta application to test a server-
client communication using the SOAP protocol. Thetftwo sub points give some
information about two popular protocols for exchiagginformation (SOAP and
REST). The third one deals with the application.

4.1 REST Protocol

Representational State Transfer is a style of sw&warchitecture for distributed
systems such as the World Wide Web. There areosigtraints in its architecture which
are the next ones: client-server, stateless, chtdelayered system, code on demand
and uniform interface.

REST generally runs over HTTP so it uses HTTP dmera (GET, POST, PUT, and
DELETE) and involves reading a web page that castanXML file. REST is often
used in mobile applications, social networking Véébs, mash up tools and automated
business processes.

REST is an “architectural style” that takes advgataf the existing technology and
protocols in the web, including HTTP and XML. RE&T easier to use than SOAP
(Simple Object Access Protocol), which requirestingi or using a provided server
program (to serve data) and a client program (oest data).

Some interesting facts about REST protocol areudsed in the Introduction to Reskit
book by (Watters, 2011).
4.2 SOAP Protocol

SOAP is a protocol specification for exchanginguatiured information in the
implementation of web services. It relies ¥ML Information Seffor its message
format and in other layers such as HTTP or SMTinf Mail Transfer Protocol) for
message negotiation and transmission.

The SOAP processing model describes a distributedepsing model. This model
contains the following nodes:

SOAP sender:A SOAP node that transmits a SOAP message.
SOAP receiver:A SOAP node that accepts a SOAP message.

SOAP message pathThe set of SOAP nodes through which a single SOARBsage
passes.

Initial SOAP sender (Originator): The SOAP sender that originates a SOAP message
at the starting point of a SOAP message path.

SOAP intermediary: A SOAP intermediary is both a SOAP receiver andGAB
sender and is targetable from within a SOAP mesdageocesses the SOAP header

25



blocks targeted at it and acts to forward a SOARsage towards an ultimate SOAP
receiver.

Ultimate SOAP receiver: The SOAP receiver that is a final destination c3@AP
message. It is responsible for processing the nttd the SOAP body and any SOAP
header blocks targeted at it. In some circumstare&OAP message might not reach
an ultimate SOAP receiver, for example becausepybblem at a SOAP intermediary.
An ultimate SOAP receiver cannot also be a SOAPBrim¢diary for the same SOAP
message.

This is an example of a SOAP message for the “gedisies” method:

<?xm version="1.0"?>
<soap: Envel ope xm ns: soap="http://ww. w3. or g/ 2003/ 05/ soap- envel ope" >
<soap: Header >
</ soap: Header >
<soap: Body>
<m Get Mensaj es
xm ns: me"217. 126. 198. 179: 8080/ SrvSecuri t yRenot oHogar / servi ci oAccesoRem
ot oHogar Ser vi ce?wsd| " >
<m al arma>i d=M 1201</ m al ar ma>
</ m Get Mensaj es>
</ soap: Body>
</ soap: Envel ope>

Interesting information about SOAP services is labée in theiPhone Dev SdK013)
andiPhone SDK Article$2011) websites.

4.3 Sample application (calculator)

We decided that it was more interesting to implemerSOAP based server-client
architecture for our application. To make a trialhwit we created a simple calculator
that would send some data to a server and thigiserwuld have some methods (sum
and subtract) that would give an answer dependinip® input numbers.

The first thing was to create a user interfacetliercalculator. There are two labels and
an operator button. There is another button to ghdhe operator sign. When the user
writes the two numbers and presses the operatartorh the application sends a

request (SOAP message) to the web service, and thleeweb service answers with

another SOAP message, then, all the data is parggthe number is showed in a third
label.

The web service contains a WSDL file with all theerators defined on it.
The next points explain the process to parse data theWSDLfile, in other words,
the process to translate AML document into a string.
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Carrier = 9:50 AM

Sumador OFF

Calcular

Resultado:

e ilkeriamn

Figure 10 Screenshot of the sample application

Figure 10 shows us a screenshot of the develogedlaimr. The “off” button is used to
change between the sum and the subtraction. Wheking on this button the sign
between the two digits will change. The result vl visible in the text area next to
“Resultado:”. When clicking on “Calcular”, the rezpt will be sent to the web service
within a SOAP message, and the web service willlrneain answer. Figure 11 shows the
request SOAP message sent by the application tawébeservice and the web service’s
response.

2013-85-2@ 89:49:55,.691 wsdl2objc[476:11383] OutputBody:
<?xml version="1.8"7>
<spap:Envelope xmlns:scap="http://www.w3.org/2803/05/soap~envelope” xmlns:xsl="http://www.w3.0rg/1999/X5L/Transform"
| xmlns:xsi="http://www.w3.org/2001/XMLSchema~instance" xmlns:xsd="http://www.w3.org/2801/XML5chema” xmlns:Calculadora="http://
axisserver/" xmlns:ns="http://axisserver/xsd" xsl:version="1.8"=>
<soap:Body>
<ns:sumar>
<ns:epl=5</ns:opl>
<ns:op2=>5</ns:op2>
</ns:sumar>
</soap:Body>
=</soap:Envelope>
| 2013-85-20 @9:50:05.696 wsdl2objc[476:11303] ResponseError:
Error Domain=NSURLErrorDomain Code=-1881 "The request timed out.” UserInfo=8x715c@7@ {NSErrorFailingURLStringKey=http://
172.16.6.37:B08B8/axis2/services/Calculadora.CalculadoraS0AP12port_http/, NSErrorFailingURLKey=http://172.16.6.37:B080/axis2/
| services/Calculadora.CalculadoraSOAP12port_http/, NSLocalizedDescription=The request timed out., NSUnderlyingError=8x758be8@
“The request timed out."}
2013-85-20 89:50:085.697 wsdl2objc[476:11303] Ejecution time: 1@.023456 sec

Figure 11 SOAP request and response messages

In this case, the web service returns an error agesbecause the server was off by the
time the screenshot was taken.
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4.3.1 Using wsdl2objc to export code from a wsdl

wsdl20bjCis an open source tool created in 2008 by a gréodpreerican developers to
translate in an easy way \WSDL into Objective-Ccode. Three versions have been
released since it was created (0.4, 0.5 and Ol®.ohe used for this project has been
0.6 which includes fixes fofPhone compatibility and a greatly improveWSDL
compatibility.

Interesting information related to exporting datanf a WSDL using the mentioned tool
is available in the blog created ®pogle Inc(2013) for this tool.

A WSDLis a document iXML format which is used to describe web service®V3DL
describes the public interface of a web servicaV8DLis often used in combination
with SOAPand XML SchemaA client can see in th&/SDLfile of a web service the
available functions of it, and can uS®APto make a call to one of these functions.
Special data types are included iKML Schemdormat in theWSDLfile.

The structure of a commAaNSDLis described by the following elements:
-Data Type: This chapter defines the data type used in theagesXML format).

-MessagesThe elements of each message are defined here nkesdage can have
many logic parts.

-Port types: In this chapter the allowed operations and the axghd messages in the
service are defined.

-Bindings: Used communication protocols are defined.

-Services:Group of ports and their respective addressesedieed. The previous
chapters may be referenced here.

A WSDL example:

<definitions nane="Hel | oService"
t ar get Nanespace="htt p: // ww. exanpl es. com wsdl / Hel | oSer vi ce. wsdl "
xm ns="http://schemas. xm soap. org/ wsdl /"
xm ns: soap="http://schemas. xm soap. or g/ wsdl / soap/"
xm ns:tns="http://ww. exanpl es. comf wsdl / Hel | oSer vi ce. wsdl "
xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema" >

<message nane="SayHel | oRequest ">

<part name="firstNane" type="xsd:string"/>
</ nessage>
<message nane="SayHel | oResponse" >

<part name="greeting" type="xsd:string"/>
</ nessage>

<port Type nane="Hell o_Port Type">
<operation nanme="sayHel | 0" >
<i nput nessage="tns: SayHel | oRequest"/ >
<out put message="tns: SayHel | oResponse"/ >
</ oper ati on>
</ port Type>

<bi ndi ng nane="Hel | o_Bi ndi ng" type="tns: Hell o Port Type">
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<soap: bi ndi ng styl e="rpc"
transport="http://schemas. xnl soap. org/ soap/ http"/>
<operation nanme="sayHel | 0" >
<soap: operati on soapAction="sayHel | 0"/ >
<i nput >
<soap: body
encodi ngStyl e="htt p://schenmas. xm soap. or g/ soap/ encodi ng/ "
nanespace="ur n: exanpl es: hel | oservi ce"
use="encoded"/ >
</i nput >
<out put >
<soap: body
encodi ngStyl e="htt p://schenas. xnl soap. or g/ soap/ encodi ng/ "
nanespace="ur n: exanpl es: hel | oservi ce"
use="encoded"/ >
</ out put >
</ oper ati on>
</ bi ndi ng>

<servi ce name="Hel | o_Service">
<docunent ati on>WSDL File for Hell oService</docunentation>
<port binding="tns: Hell o_Bi ndi ng" nane="Hell o_Port">
<soap: addr ess
| ocati on="http://ww. exanpl es. com SayHel | o/ " >
</ port>
</ service>
</ definitions>

Once we are familiarized wittSDLs, usage oWsdI20bjCwill be explained. First of
all, we need to download the necessary files thatle found in the official website in
the downloads section. After downloading the files, launch the application and paste
the URL of theWSDLthat we want to translate in the upper text fibhdthe second text
field, the destination folder will be defined. Tleeeated files will be added to this
directory after clicking on “pars&V/SDL’. There will be one .m/.h file for each
namespace in the source document.

The next step is to add the generated filesdode Each project that uses the generated
web service code will need to link agaifiskmlI2 by performing the following for each
target in theXcodeproject:

1. Getinfo on the target and go to the build tab

2. Add "-Ixml2" to the Other Linker Flags property

3. Add "-l/usr/include/libxmI2" to the Other C Flagsoperty

It is also necessary to add {GENetwork.frameworko build aniPhoneproject.

29



[[VariableStore sharedInstance]lsetPreAlarma:1];

serviciofAccesoRemotoHogarBinding xbinding =
[servicioAccesoRemotoHogarService
servicioAccesoRemotoHogarBinding] ;

binding. lLogXMLInOut=YES;

[[servicioAccesoRemotoHogarBinding oetMensajes alloclinit];

NSString, #idCasa [[VariableStore sharedInstance]lgetIdCasal;
MNS5tring, *idUser [[VariableStore sharedInstancelgetIdUser];
MS5tring, #pass = [[VariableStore sharedInstance]lgetIdPass];

MSNumber snumberl = [NSNumber numberWithInt:1];

[binding getMensajeslUsingldCasa:idCasa idUser:idlser
password:pass tipoMensaje:numberl]l; // response mensajes
(1)

Figure 12 Using a web service

Figure 12 shows us how to use a generated meth@inécessary to import the main
class from the ones generated witsdl20bjC Then, an instance of thanding is
created and space is allocated for the needed thefhe next step is to define the input
parameters of the method before using it. Oncthalheeded parameters are loaded the
call to the method is made. The treatment of theeived answer (including data
parsing) will be explained later on.

4.3.2 Parsing the wsdl

wsdl20bjCuses thaNSDATE+ISO8601Parsinglass to parse the received data from
the WSDL.This class is a little bit ambiguous. In ordeiptrse the data we decided to
use the officialApple’s parser. This class is callBXMLParserAlthough it is not one
of the fastest parsers available in the interrietvas good enough for our needs and
being the Apple’s official one would be a big advantage as thereaidot of
documentation in thEDS Dev Center

The first step to use this parser was obviouslgdtete all the code related with the
parser that came by default in the “connectionidffiLoading” method of the main
generated file. All this code was replaced by teettwo code lines.

NSXMLParser sparser = [[NSXMLParser alloclinitWithData:
responselatal ;
[parser setDelegate:selfl;

An instance of the parser is initialized with tindormation stored in theesponseData
variable which was previously read in the “didRge&lata” method. Then, as usual, the
current class’ delegate is set.

Apart from creating an instance of the parses #lso necessary to read all the elements
in the message received from the web service. Rat purpose, the method
“didStartElement” was used.

The web service returns a different element nampemnt#ing on the user’s request. If the
user wants to see the messages list the elememtis will be “alarma”. If he/she wants
to check for the devices’ status, the web serviter@turn “estadoDispositivos” and the
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same will happen for each request. As a resulf) eaethod will compare a different
string for the current element name. The curreatneht will have some attributes that
will be read by using the “objectForKey:string” rhetl of theNSDictionary class.
These attributes will be saved and a new elemédhbwicreated using them. This new
element will be an object that can be a messaglevece, etc. The classes for these
objects must be previously defined in the project.

Figure 13 and Figure 14 show the implementatiothef*didStartElement” method for
the “getMensajes” request and the SOAP responseseqted in the web service. The
reserved word for the messages type is “alarmglisiothose elements are going to be
treated.

<Mml version="1.0" encoding="UTF-8"7>
<§:Envelope xmlng:S="http://schemas.mlsoap.org/soap/envelope/">

<8+Body>
<ns2:getMensajesResponse xmins:ns2="http://j2ee.netbeans.crg/wsdl/ServiciohccesoRemotologar/ java/serviciohccesoRemotoliogar ">
<alarmag>
<alarma descripeion="Confirmacion del mensaje id= M 15577 user=Xabi' fecha="1366353963000" idNotificacion="M 15581" leido="0" tipe="0"/»
<alarma descripcion="Confirmacion del mensaje id= M 15378 user=Xabi" fecha="1366355968000" idNotificacion="M 15582" leido="0" tipe="0"/>
</alarmag>
</nsl:getMensajesResponse>
</S:Body>
</8:Envelope>

Figure 13 “getMensajes” SOAP response

— {void)parser: (NSXMLParser *)parser didStartElement:(NSString =)
elementMName namespaceURI: (NSString *)namespaceURI qualifiedMame:
(MSString *)qualifiedName attributes:({NSDictionary *)attributeDict {

// NSLogl@"Started %@", elementMame);

if ([elementName isEqualToString:@"alarma"]) {
// NSLog(@"ATTRIBUTES %@", attributeDict);
NSString #descl = [attributeDict objectForKey:@'descripcion"];//

Hemendik hasita
NSString *fechal = [attributeDict objectForKey:@"fecha'];
MNSString *idNotificacionl = [attributeDict
objectForKey:@"idMotificacion"];
MNSString *leidol = [attributeDict objectForKey:@"leido"];
NSString *userl = [attributeDict objectForKey:@"userAck"];

const char %de = [descl UTFBStringl;
descripcion = [NSString stringWithFormat:@"%s",del;

const char #fe = [fechal UTFBString];
fecha = [NSString stringWithFormat:@"%s", fel:

const char *id_N = [idNotificacionl UTFBStringl;

idNotificacion = [NSString stringWithFormat:@"%s",id_N];
const char =us = [userl UTFBString];

userfick = [NSString stringWithFormat:@"%s",us];

leido = [leidel intValuel;

NSString #desc_Tin=[[NSString alloclinitWithString:descripcion];

NSString *fecha_fin=[[NSS5tring alloclinitWithString: fechal;

NSString *notif fin=[[NS5tring alloc]linitWithString:
idNotificacion]; //Hau guztia beharrezkoa aldagai globalak
ondo gordetzeko, string-ak defektuz ez ditu ondo gordetzen
karaktereak, ordea, bai, beraz, string-a karaktere bihurtu
behar da eta gero beste string berri bat sortu behar da
karaktere horretatik.

MSString *descripcion2 = [desc_fin
stringByReplacingOccurrences0fString:@"+*" withString:@"a"];
Mensaje *disp = [[Mensaje alloclinitWithDescripcion:descripcion2

fecha:fecha_fin idNotificacion:notif_fin leido:leido tipo:
self.tipoMensaje userAck:userAckl;

[mens_array addObject:displ;//Bukaeran mens_array aldagai global
batean sartu beharko da taulak kargatzean azaltzeko
// MNSLog{@"ARRAY %@", mens_array);

1

Figure 14 “didStartElement” for “getMensajes” request
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4.3.3 Received data

Once all the data is downloaded and parsed, wHedtwl® is to deal with all the
messages and arrange them in different lists. lisrgurpose, global variables have
been used. In each method, a local array is filléth the read data from the web
service. After reading all the elements and sauingm in a local array, in the
“connectionDidFinishLoading” the global array ifidd with the elements of the local
array. When the method is called by the user, tbleal) variable will be already filled
and all the data will be ready to be used.

There is a fact to take into account when readiegsages. There are three different
types of messages (alarms, alerts and notificgtamd all of them use the same method
to get the messages. The user will not need to dtldgipes of messages all the time; it
is possible to ask just for alarms, for exampler s reason, three different arrays
have been created in the global variables store,foneach type of message, so after
loading one kind of message, only that messagéstyeay is filled and later read. If
the user needs all the messages at the same tihen (lmunching application, for
example), the three arrays will be filled in thexherder so that they don’t get mixed:
alarms, notifications and alerts. When the threthein are filled, an array with the sum
of them will also be created.

4.3.4 Customizing the SOAP request

When the user makes a call to a method in the gtstefile from the NVSDL, the first
thing the method will do is to create a SOAP retjud&e had some problems when
sending requests, as the requests that were creaefault withwsdl20bjCwere not
valid for our web service and this returned alwayd messages. For this reason, we
had to replace some code lines in the “main” metbfashch interface.

The first thing is to get the input parameters patithem in ailNSDictionary Then, the
entre SOAP message will be saved in a string byingus the
“serializedFormUsingHeaderElements” method with hieader elements and the body
elements. Finally, all this data will be sent viaTHP using the
“sendHTTPCallUsingBody” method. For this methode thput parameters will be the
recently created string and a string that will h#vie format: “nameOfMethod_action”.
If the format of the string is not correct, the wsayvice will not recognise the requested
action and will return a null value. The formattbé SOAP request must be exactly the
same as if the request was done from an interiogidar. To check if the requests were
identical to the ones made from a browser we useWiresharkpacket-analyzer.

4.3.5 Used libraries and tools

This subchapter explains the libraries and tooéslus develop the sample socket-based
application.

NSStream This is the library used to read from the commahon manager or write on

it. In every loop the method read of this librasy executed. If the house answered
something or an alarm has been simulated, thisaodetlhll return some bytes and these
bytes will be treated. If there is an error whikading data from the socket, this
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function will return -1. In this case, an exceptisiti be thrown and this data will not be
evaluated.

Wireshark This open-source packet analyzer is used for ortviroubleshooting,
analysis, software and communications protocol ldgweent, and education. We used
the tool in order to see where and why the syndhation in the socket connection was
lost. It was also used to see if the user’s regueste made in the proper format.

This information has been taken from i&ipedia.org(2013) website.
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5 MSECURITY IOS APPLICATION

In the fifth chapter the final application is dabed. The application’s name is

mSecurity There are some subchapters inside the fifth elnaphe first one describes

the application requirements. The second one tabieaut the user interface. In this

section the main problems during the user interfésgign and some specific features
for this project are explained. In the fourth sectithe implementation of the socket
connections is described. In the middle, the aechire of the whole application is

explained. There are some screen captures shoendesign of the different screens in
the application and some class diagrams defininthalcommunications between the
device, the Services Centre and the house.

5.1 Application requirements

mSecurity is a socket-based application. It willused to protect the users home even
when the user is away. For that, user will be &blehoose between four scenes (home,
away, night and holiday). In each scene, the sensothe house will have a different
status. A table with the list of items’ status dsnseen by touching the scene icon. For
example, if the user is away, the movement detedlbbe on and will send an alarm if
someone is getting into the house. If the uset isome, the detector will be off, and
alarms will not be sent.

User will also be able to change the status ofvécddn any of the four scenes. These
orders will be sent to the server and the servéircange the status of the devices.
When the order is executed, the server shouldnreturotification to the mobile device
notifying if the action has been finished succd$sfor not. Notifications will be
divided in three groups. Alarms, system alerts moiifications. When an alarm comes
to the device, a pop-up window will be raised, eviethe app is in the background
mode. In this case, a universal pop-up will beg@irst and then, if the “OK” button is
pressed the app will be “launched” with the popwgw controller. If not, the first
notification will stay in the device’s notificatigmane. If several notifications come and
the user does not open any of them, the first tiaé will appear will be the oldest
notification.

User will be able to see all the messages recetligdied in 5 groups (alarms, system
alerts, notifications, pictures, and all the messagThe last group will store all the
messages, but user will not be able to see eackage’s details from here. On the
other hand, the rest of the groups will have a idetaw controller to see each
message’s details by clicking on a cell. If a mgesa still not read, that message’s cell
will be darker. Once the detail’'s view controllerapened, that selected cell in the table
will be brightened.

When an alarm comes to the device, a pop-up winddWhappear. This window will
show the user some details of the new alarm, ssdhedescription, the time, or the
date. When user skips these view controllers, keAgh have the chance to send an e-
mail, make a phone call, or ask for some picturdler the user makes the
acknowledgement by clicking on a couple of buttoing app will go back to the
messages screen and the new alarm will appeae ialdhms table view.
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The app will always be active, obviously, excem finst time that it is launched. For
the app’s first launch the app will load all thetadérom the web service, including
scenes, devices status or users’ information. Wieneed to authenticate by writing a
four-digit pin number in the login view controlléFhe valid pin number will come from
the web server. The web server will return a déférnumber depending on the MAC
number of the mobile device, which will be registkrin a database. If the MAC
number of the device is not registered, the pith mot be transmitted and login will not
be possible. Once the user has entered the validiynber, the system will open the
socket connection and if authentication goes wedl there is not a problem with the
connection, the scenes view controller will be shoifza problem occurs, the app will
keep loading until socket connection is openedthé application is executing and
internet connection is lost, app will keep connaguintil the connection returns. At this
point, authentication process will be repeated. exalix I provides a more detailed
description of the application resources.

5.2 Userl/F

This chapter explains the solution to the differpriiblems that appeared during the
development process related with the user interdasegn.

5.2.1 The autorotation problem

Xcode gives the developer the chance to use thetdresize” tool, which is an
interesting tool to auto rotate basic elementshsas text areas, buttons or labels.
However, it is more complicated to rotate othemedats like text fields or alert views
(frequently used in ouapp). This task must be done programmatically as art alew
(for example) is not drawn in the storyboard, ahdsiprobably one of the biggest
challenges in the project. There is a main metina®§ library that helped us manage
the autorotation in the different views, “willRo¢dtoInterfaceOrientation”. In this
method, a variable is defined depending on the mation. Alert views are also taken
into account in this method, as it is not the samé&eat a screen with or without an
alert view. If there is not an alert view in theesn we just set the value of the variable.
However, if there is an alert view on the screeth &g rotate the display, it is necessary
to make some changes.

The first step is to dismiss the previous alertwie create a new one, so every time the
display is rotated, the current alert view will iss. Afterwards, the same alert view
must be created with the same style but with dffiésize and position. For this reason,
we needed to check for the new screen positionthed, call to an earlier created
method that would launch the new alert view. Instmethod, new alert view is
customized depending on the screen orientationeTimgght be more than one different
alert views, for example, the label is not necessiae same in all the alert views, so
more than one methods were used in some casesafage this, a global variable was
defined in the current class, so the text in tleetaliew became variable.

Besides alert views, text fields also needed tanff@demented programmatically. The
same steps were followed to implement the text d$iel The
“viewWillRotateTolnterfaceOrientation” function wagsed. Depending on the next
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screen orientation, the text area would have &mifft size and position, and so as the
background image. Apart from this, it was necessaigheck for the screen orientation
when the view is loaded. For this purpose, theetiiatceOrientation” attribute was used.
When this attribute’s value wadlinterfaceOrientationPortrait the text field had a
value, and when it was eitherUlinterfaceOrientationLandscapeRightor
UlinterfaceOrientationLandscapeLethe value was different.

5.2.2 Phone calls

There are some libraries used to show the usgrttbee call screen. However, there is
an important fact to take into account. This is Applerejection risk. There are some
libraries that might be rejected. The one we uselquite common one and it's easy to
use (just a few lines).

There are some different numbers to call in #pp, so when the user presses a button a
different number is called. Each button has itslsenFigure 15 shows the code to open
the phone call screen if the “CIC” button is presaad Figure 16 the appearance of a
phone call made with aRhone

—{IBAction)CIC:{id)sender{
Usuario =usuario = [user_array objectAtIndex:8]}; . Unused variable ‘uswario®

M55tring *numberl® = @"telprompt:/ ";

S/ MNSString snumber = [NS5S5tring

stringWithFormat:@"%@" ,usuario.telefonao];
NS5String =number = [NSString stringWithFormat:@"sa&",@"—-"1;
number® = [number® stringByAppendingString:number];

MNSURL%* callurl=[MSURL URLWithString:number@];

Ffcheck Call Function available only in iphone
if{[[UIApplication sharedApplication] canOpenURL:calllUrl])
i

[[UIApplication sharedApplication] openURL:callurl]; |

else
1
UTAlertView *alert=[ [UTAlertView alloclinitWithTitle:@"ALERT"
message:@"No se puede realizar la llamada" delegate:nil
cancelButtonTitle:@"0K" otherButtonTitles:mil];
[alert show];
[alert release];

UIImage *image = [UIImage imageMamed:@"btn_grisargia.pnag"];
[buttonl setBackgroundImage:image forState:UIControlStateNormall;
}
/% UIImage wximage = [UIImage imageNamed:@"btn_onpress.png"];

[buttonl setBackgroundImage:image TorState:UIControlStateNormal];
[[VariableStore sharedInstancel]lsetContacto:@"CIC"];
LlamadaViewController *second = [self.storyboard
instantiateViewControllerwWwithIdentifier:@"Llamada"];
[self.navigationController pushWiewController:second animated:YES] ;=*/

Figure 15 Designing a phone call screen programmatlly
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Figure 16 Making a call from aniPhone

5.2.3 E-mall

There is also a simple library to implement tt-mail screen. While the library f
phone calls is unofficial, this one is shown Apple so we decided that it was t
easiest and comfortable option to develop t+mail screen. There is a main functi
called “didFinishWithResult” in theMFMailComposeViewControllerwhere four
different cases are taken into account: messageelbat, mesage saved, message st
and message failed. Each of them will return angtédnd depending on the stri
returned theapp will go to the previous or the next string. For exde if the result i
“message sent” then, ttapp will show an alert view tellig the user that the messe
has been said. On the other hand, if there hasdieerror sending the message, the
will show an alert view warning the user that sdmreg has gone wron

Anyway, before this step an instance MFMailComposeViewControlr must be
createdas shown in Figure .. This is done when the user presses a buttonni a
message. The library’s “canSendMail” function chedkthe device is able to se
mails (for example, there is no network, or whemgis simulator). If answ is yes,
then a new delegate is created and the body ah#iks filled (subject, CC, BCC, tex
depending on the data we got before opening the. \bata can be changed manu:
before sending the message. After pressing therbtitie -mail screen ill be shown
(Figure 17) The screen will have the same appearance thathbiMail application in
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iIOS. If the device cannot send an e-mail, an alervwigll appear in instead of the new
view.

FPara: jorgito@ hotmail.com
Cc/Cco:
Asunto: Jorgito

Forcejeo puerta principal

Enviado desde mi iPad

Figure 17 E-mail screen appearance

The sent e-mails will be saved in our mailbox Ntail. For sending e-mails it is
necessary to have our e-mail account properly gardd in our device’Mail app.
Otherwise, the presented tool will not work and #pgplication will show us an alert
view telling us that the device is not ready tocseressages.

—(IBAction}CIC: (id)sender{

NSLogl@"CICCC");
UIImage =*image = [UIImage imageNamed:@"btn_onpress.png"];
[buttonl setBackaoroundImage:image forState:UIControlStateNormall];

if {[MFMailComposeViewController canSendMaill) {
MFMailComposeViewController xmailer =
[[MFMailComposeWiewController alloclinit];
mailer.mailComposeDelegate = self;

[mailer setSubject:buttonl.titleLabel.text];

Usuario =usuario = [user_array objectAtIndex:@];

MNSArray =*toRecipients = [NSArray arrayWithObjects:usuario.eMail,
nill;

[mailer setToRecipients:toRecipients];

array=[[VariableStore sharedInstancelgetEventArray];
onary, *dic = [event_array objectAtIndex:@];

NSString #descripcion = [dic objectForKey:@"Descripcion"];

MS55tring #emailBody = descripcion;

[mailer setMessageBody:emailBody isHTML:MO];
mailer.modalPresentationStyle = UIModalPresentationPageSheet;
[self presentViewController:mailer animated:YES completion:nil];
[mailer releasel;

else

UTAlertView %alert = [[UTAlertView allocl
initWithTitle:@"Failure"
message:@"Your
device doesn't support
the composer sheet"
delegate:nil
cancelButtonTitle:@"0OK"
otherButtonTitles: nill;
[alert show];
[alert releasel;

}

Figure 18 Creating an instance oMFMailViewController
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5.2.4 Porting from iPhone to iPad

Before starting with this task, | looked at soméedent tutorials for porting aapp
from iPhone to iPad. The most repeated feature in those tutorials s
“autoresizing” tool in Xcode but as | explained before this is just useful $onple
elements. So the task resulted hard if we hadk®itdo account all the little facts in the
iPhone app most of them forgotten when thiead appneeded to be developed. The
main difference between both applications wasdbebar’s size (bigger iPad).

As it was explained before, two main methods weseduto manage the tab bar,
“showTabBar” and“hideTabBar” which are shown in Figure 19 and Figure 20. The
methods are the same for both devices; the onfgrdiice is the amount of pixels for
the tab bar in each device. The next figure shosvthe difference between a method
for iPhoneand a method faPad.

Apart from this, alert views must also be treatsal these ones were treated the same
way as the tab bar. The only thing that changethesresolution in the alert view
elements, for example, the text, the buttons, ebidckground image.

— (woid)hideTabBar: {(UITabBarController =) tabbarcontroller

[UIView beginAnimations:nil comtext:MULL];
[UIView setAnimationDuration:@.5];

for{UIView %view in tabbarcontroller.view.subwviews)

1
if{[view isKindOfClass: [UITabBar classl])
{ if [(self.interfacelrientation ==
UIInterfaceOrientationPortrait){
[view setFrame:CGRectMake{view. frame.origim.x, 1024,
view.frame.size.width, wview.frame.size.height}];
}
else{
[view setFrame:CGRectMake(view. frame.origin.x, 768, wview
. frame.size.width, wview.frame.size.height)];
}
}
else
{ if {(self.interfacelrientation ==
UIInterfaceOrientationPortrait){
[view setFrame: CGRectMake(view. frame.origin.x, wview.
frame.origin.y, wview.Tframe.size.width, 1@24)];
}
elsedf
[view setFrame:CGRectMake(view. frame.origin.x, wview.
frame.origin.y, wview.fTrame.size.width, 768])];
3}
}
}

[UTView commitAnimations];

Figure 19 “hideTabBar” method for iPad
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— (void)}hideTabBar: {UITabBarfontroller =) tabbarcontroller

[UIView beginAnimations:nil context:MNULL];
[UIView setAnimationDuration:@.5];

Tor{UIView *%view inm tabbarcomtroller.wiew.subwiews])
if{[view isKindOfClass:[UITabBar classl])
{ if {self.interfTacelrientation ==

UIInterfaceOrientationPortrait){

[view setFrame:CGRectMake({view. frame.origin.x, 4B8, wview.
frame.size.width, view.frame.size.height)}];

}
else{
[view setFrame:CGRectMake({view. frame.origin.x, 3208, wview.
frame.size.width, wview.frame.size.height)];
}
}
else
{ if {self.interfacelrientation ==
UIInterfacelrientationPortrait){
[view setFrame:CGRectMake(view. frame.origin.x, wview.frame.
origin.y, view.frame.size.width, 480)];
}
else{
[view setFrame:CGRectMake(view. frame.origin.x, wview.Tframe.
origin.y, view.frame.size.width, 320)]1;
}
}

}

[UIView commitAnimations];

Figure 20 “hideTabBar” method for iPhone

5.2.5 Used libraries

Libraries inObjective-Care called frameworks. There are different franwwdor Mac

or for iOS. The frameworks used for user interface were thé oees:CoreGraphics,
Foundation,andUIKit. Each of them has some header files inside, wtociain pieces
of code revised byApple These headers can be used wherever in the cetidyu
writing the name of the file before the method wanwto use. For example, if we want
to use “UlAlertView.n”, we would use the next formalUlAlertView
nameOfTheMethod:parameters]; The most importanhdraork for this phase of the
project has been UIKit, as it contains most of tieaders for the graphical interface,
such asfNSText, UlAlertView, UlLabar UlITabBarController Without them, nothing
would be able to implement and this is one of trenndifferences betweeAndroid
andioS,

For this reason, it is not possible to port dineetlGraphical User Interface based on
Android to iOS. While Android uses Java libraries, iOS uses Objective-C ones.
However, as we are going to see later, insevers’part, there are some libraries that
are portable from one operative system to the aither

5.2.6 Using a singleton to manage global variables

The singleton pattern is a powerful way to shate 8atween different classes and parts
of the code. Singleton classes exhibit a reallyfulsesign pattern. Many of the core
Appleclasses follow this pattern, such as [UlApplicatgharedApplication].
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The singleton class must be initialized as an alged the first step is to create an
instance of it that will always be managed as adle shared instance”. Once the
instance is created, we can make as much calleasamt to that instance’s methods
from every class.

This class has been used in this project to magai®al variables. It is important to
design this class in a tidy way. Creating this €las a wrong way may cause little
memory leaks, and as the class is called frequehidy result can be application
crashing. The next figures show how the singlesanitialized and used.

The interface is created as any other class. Alelements that will be used are defined
in Figure 21.

Z2interface VariableStore : MNS0bject

i
}

@property (nonatomic,strong) MNSString +«izena;
Zproperty (nonatomic,strong) WNSString «Comtacto;
@property {(nonatomic, assign) NSInteger indice;

const xmlChar sfuncion;

o

@property (nonatomic, assion) NSInteger inmdex;
@property (nonatomic, strong) FotosTableViewController *table;
@property {(nomatomic, assign) NSInteger tranmsicion;
@property (nonatomic,strong) NSString *izenal;
tro

@property {(nomnatomic,strong) NSString sdeskribapena;
Figure 21 Variable Store definition

Each object in the singleton will have a “get” amdset” function, so that there is a
chance to read or write a global variable all theet(Figure 22).

@synthesize preAlarma;

+{VariableStore x)lsharedInstance

1
static VariableS5tore smyInstance = nil;
it (nil==myInstance) {
myInstance = [[[self classlalloclinmit] ;
}
returnm myInstance;
}
—{voidlsetIzena: (NSString *]izenmaValue{
if (izemaValue != izena) {
tzena = izenaValue;
3}
—{M5S5tring *JlgetIzenad{
return izena;
}

Figure 22 Setters and getters in the singleton

As usual in every class, it is necessary to symthes| the elements (Figure 23).
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@implementation VariableStore
@synthesize izena;
@synthesize indice;
@synthesize index;
@synthesize table;
@synthesize Contacto;
@synthesize transicion;

Figure 23 Synthesizing the elements

Figure 24 shows how to use a singleton class. Tis¢ ¢ode line reads from a
previously created array (messages array) andagidime writes the number of existing
alerts in a global variable. The second line writesoutput of the messages array in the
alert type messages array.

array_alerta = [[VariableStore sharedInstancelgetMens_array];
[[VariableStore sharedInstancelsetMens_alerta_array:array_alertal:

int count_mens2=0:;
for {int i=8; i<[array_alerta count]; i++) {
Mensaje =elemento = [array_alerta objectAtIndex:i];
it (elemento. leido==0) {
count_mens2 ++;
}

1
[[Variable5tore sharedInstancelsetAlertakop:count_mens2];

Figure 24 Reading and writing

5.3 Architecture

The architecture of this project is divided in #agarts; the user’s devicé€fione/iPad,

the Services Centre and the house. The part oarti@tecture where we have been
working has been the connection between the demick the Services Centre, this

means that the link between the Services Centrettamdhouse has been designed by
other departments.

5.3.1 User interface’s class diagrams (storyboard)

As | explained before, after the fourth versionmgboards can be used ¥code It is a
simple way to create a link between a view corgrotireated graphically and the code
created for it. Figures 25 to 32 show some parth®&toryboard in this project.
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Figure 25 First Screens

Figure 25 shows us the design of the first screlasigation controller is completely
necessary to be able to push from one view to angilogrammatically. The arrow
before the navigation controller means that ithis first view controller. “Inicio View
Controller” and “Kargatzen View Controller” are etybecause the activity indicator
view (loading) is created programmatically. “LogWiew Controller” contains 10
buttons for digits, one for rubbing the text fielthd one to accept the introduced pin
number, and a button for retrying the connectiomase something went wrong in the
previous attempt. Then, “Hola View Controller” wdhow a greeting message with the
name of the user.

Figure 26shows the structure of the “Tab Bar Controller” twits respective three
navigation controllers, one for each tab. The namthe picture for the tab are defined
here, but can be changed programmatically if needed

44



——
I 1
—— —
[ Fin tan nas comeroims - v [N evigmias Cosinas - Cooral |

S ——

Figure 26 Tab Bar Controller

Figure 27 and Figure 28 show the structure of kineet main screens (scenes, manual
control and messages). They are all child view ratliets of the tab bar controller and
their respective navigation controller.
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Figure 27 Scene, manual control and messages vieantrollers
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Figure 28 Relationship between tab bar, navigatioand view controllers



Inside the messages group, there are some diffaressage types. For example, alarm
type messages. This is the structure of its talde and detail view controller, where
we can see that the “share” screen with its butiengsible in the storyboard (just
visible when pressing “share” button in thpp). As some facts have been customized
programmatically, there is a “custom” segue betwteem (Figure 29).

T —— |
=
Lo
Comearm &
Alarma Table View Controller Alarma Detail View Controller

Figure 29 Alarma table view controller and alarma cetail view controller

As mentioned before, the new alarm pop-up is notlent view, but a simple view
controller. The next figure shows the design of plo@-up dialog. It has a navigation
controller in the beginning to make possible toigate between screens. The label’s
values are written programmatically and so as tbsigth of the “slide to unlock” as
shown in Figure 30.

Label Labed

Labal

Label

Unlock View Conrolier2 -

Navigation Controller Unlock View Controller - Title Unlock View Controller3

Figure 30 New alarm dialog
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In Figure 31 the scene change progress is visilileen pressing a scene icon a pop-up
will appear in a new window “Confirmacion Casa View the user clicks the cancel
button theapp will go back to the main screen. However, if treemupresses the send
button theapp will go to “Espera Casa View” and will wait untihe socket gives an
answer (if it does). If the scene change has baeoessfully done, the next time the
user presses that scene’s button, in instead opaup, a table will appear showing the
state of all the devices in that scene (devicegéstan be changed in control manual).

 Su salkcitud serd acepuada en breve

o

Espera Casa View Controller Casa Table View Controller

— " ‘. -
7 - -

Figure 31 Scene change process

Although photos have still no interaction with tiveb service and have not a real
functionality, the user interface has been desigidek user receives some pictures
from the web service and has the chance to sedetiads of the pictures and send them
via e-mail. As in the rest of messages types, wisar clicks on a table’s element the
details of that picture’s group will be shown (Figt82).
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Figure 32 Pictures management

5.3.2 Socket server’s class diagrams

The Services Centre is located in the 217.126.798H address. The Web Service that
will manage the devices’ status and the messaggssllocated in the port 8080. The
notification manager that will deal with the messsgent via socket is located in the
port 8888. When the user makes a request to get stformation from the database or
wants to change the status of a device, he/sheaksng a call to the 8080 port. The
services centre will then answer with an order idien.

If the request is a status change, the user wikk ta parse and save that identifier until
the same identifier comes from the notification ager confirming that the asked
request has been made. If there is no answer @s2&nd time the request is rejected.

If the user is asking the Services Centre for imfation about devices, messages or
whatever, the Services Centre will “display” aletimformation and the client will need
to parse all the data in that moment.

The Services Centre needs to be connected to theehmssociated to the user, so if
there is no connection between the house and thec8g Centre, this will display the
last status of the house before losing the conmrecli the user wants to set a new scene
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or change a device’s status, the Services Centtenetisend an identifier back to the
user, and the user will realise that there is rfavakk connection between the Services

Centre and his/her house.

A class diagram is displayed in Figure 33 and Fedgd# shows the state machine of the

socket connection.

P address: 217.126.

198.179

V4

Web Service | Port:8080

getfset

Device:1Phone/1Pad

L

Socket
server

client W |

outputStream

InputStream

Notification manager | Por:83

/; SERVICES CENTRE |

<<interfaces
Clases::WSGestionHogares

88

+getDispositivos(1dCasa, 1dUser, Pass)
+getEscenas (10Casa, 1dlser Pass)
+getFstadosTiposDispositivos (1dcasa,1dUser
Pass )
+getInfolsuarios(1dCasa, 1dlser, Pass)
+getTiposDispositivos (1dCasa,1dUser Pass)
+getFscenahetivayEstadosDispositivos(idtasa,
1dlser,
Pass)
+getEscenahctlvaVEstadosDispos1tivosHsB(1dCasa,
1dser,
Pass)
+getMensajes(1dCasa, 1dser, Pass, Tipoensaje)
+setAlarmaRecibidal1dCasa,1duUser, Pass, 1ddlarma
+setEscenatctival1diasa, 1dUser, Pass, 1dEscena)
+setEstadoDispositivo(idCasa, 1dUser Pass,
1dD1spositive Estado

+getInfoservice(1dInfolser, idUser Pass)

Figure 33 Relationship between the device and thervices centre
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ARERESOME; HiDe autenticandoUsr

CMD_CIFRATE

open socket=0K

Exception

Exception

CMD_KO -~
(desconectado_ermutenticacion)‘—(esperandcmutenticaci onJ

After some time

desconectado_errComunicacion)

A

Exception

Figure 34 State machine
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As it was mentioned before, the socket connectamdix different states. The first state
is “Desconectado_inicio” and it is the current stantil the socket connection is opened
successfully. Afterwards, the authentication pregrstarts and the system starts to
encode the user name, password and the nonceard ih something wrong in one of
these three parameters, an exception raises and nthe state will be
“desconectado_errComunicacion” (the same will hagpan error occurs in the rest of
the states, except in “esperandoAutenticacion”olf, the connection state will change
to “esperandoAutenticacion” where the authenticatmll start. If the credentials are
incorrect, the authentication will fail and the newstatus will be
“desconectado_errAutenticacion”. If everything wesl in the authentication progress
the connection’s state will be “conectado” and il weep connected unless there is a
communication error (network coverage loss, fomepie).

5.3.3 The link between the Services Centre and the  house (class diagram)

The next class diagram (Figure 35) shows the letkvben the Services Centre and the
house. When the user reads a device status, thex@ communication between these
parts, but when he/she asks to change the stamsievbice, the Services Centre sends
the house the request identifier via socket andives the house’s answer via the web
service. In the case that an alarm is sent by dlied this alarm will be sent via socket.

deployment mSecurity
FagorCloud- CentralSenvicios (CS)
FagorCloud:Nodo_BD_Servicios

«device»
Home1 :GlobalScale

Solicita info sobre orden Suruplug
FagorCloud:Nodo_Publicadorws ‘ (froprifraestructur;

/ lz—Comunica resultado de ejecutar la orden recibida
——————— Solicita IP NMS® /
Infraestructura:: _—

\

MacX HomeX - Solicita Info Estado Hogar
Teléfono movil

Android Solicita Accion sobre Hogar

Envia orden al hogar
Home 1 se conecta

Solicita envio de
notificacionesy Gestiona usuariosen NMS ;.
alarmas al usuario
movil

ta envio orden al hogar
Usuario mwema
CS notifica resultado envio accion al

hogar T~

\

€S notifica alarma disparada en el hogar

\

CS notifica resultado de la accion solictada en el hogar™—

FagorCloud:Nodo_MMS

/]

Y

«device»
HomeN :GlobalScale
HomeN se conecta Guruplug

(from Infraestructura)

Figure 35 Communications class diagram
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First of all, the houses are connected to theioatibn manager (NMS). Then, the user
launches the application and gets connected tmakiBcation manager. The user then
has two options. The first one is to check the hetaéus information. In this case, the
web service will return a SOAP message giving thewer to the requested method
(data will be read from the database). The secomdvall be to change the status of a
specific device. In this case, the user’'s devick agk for an action identifier and will
give the details of the requested action. The wabice will then send all this data to
the notification manager, and this will send théada the house. The house will make
all the asked changes and then, will send the ansistbe requested action to the web
service. If an error occurred in the house, theresill be notified. Afterwards, the web
service notifies the house’s answer to the notifica manager and the notification
manager will send this message to the user’s dewieationing if the status change has
been successfully done or not.

If the house detects an alarm, it will send anmaldype message straight to the
notification manager and all the information retate this alarm message will be added
to the database. Once the alarm message arrivéisetanotification manager, the
message is sent to the user’s device and the devideok for new alarm messages in
the database before showing the alarm dialog is¢heen.

It must be said that the architecture and commtioitcdetween these two elements has
been designed by third parties, but it is reallypamant to understand this
communication in order to find and solve as sooma@ssible all the errors that may
occur in this part.

5.4 Communications

The presenting chapter talks about communicaticetsvéen the three parts of the
architecture (device, Services Centre and hous&)clises on the socket part and the
use of thg20DbjC tool to port some parts of code fralavato Objective-C Finally, it
shows the progress for parsing the data receivenh fthe web server using the
wsdI20bjCtool.

5.4.1 Sockets

The socket part has been one of the most impaptnts of this project. In this chapter,
the socket connection is extensively describedimspecial attention to the main run
loop, the types of messages received from the s@ekeer and the background mode
restrictions.

5.4.1.1 Initial objectives and background

The application’s main task is the connection betwa mobile device a Services
Centre and a house. The objective was to creatbeslé connections following an order
and trying to make those connections as fast asilges|In this side, sockets were one
of the easiest ways to implement such a simple ection as they provide simplicity
and high-speed. One side of the socket would bentitdication manager in the
Services Centre and the other side would be theelev
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The first step to test a socket was installing ekeb server locally in a PC, and
simulating a series of orders there. For this psepd installed aVNindowsvirtual
machine in aVAC OS Xcomputer, where | launched the socket server. Thetfials
of theapp went against this server as we needed to be Isat¢hte authentication in the
socket server was successful. There were manyrelitfedifficulties when trying to
connect to the socket server that will be explaiteeply later on.

After being sure that the connections were madpgsty, the next step would be to try
to connect to the real socket server in the Sesvitentre. After this, owapp would be
ready to receive orders from the socket.

5.4.1.2 Extended description

There are five different states in the connectietwieen the socket server and the user.
When an instance of “ClienteDelServidor” is creatdok system gets into an infinite
loop and gets into the first state.

The first state is called “desconectado_inicio”.this state the system tries to open a
socket connection in a specifie address. To create a socket connection the official
CFStream library was used. The function used from this lilgrais called
“CFStreamCreatePairSocketToHost” and has five imawameters. The first parameter
is for the allocator identifier; in our case we digbe current default allocator so the
value was “NULL”". The second parameter is the lagiiress; in this case the address is
the Service Centre’®® address. The third one is the port number whict8888” and

the fourth and fifth parameters are the input anghut streams that will be created in
this moment. The type for these streams is “CF\@tresamRef”, but after creating
them, two new streams are casted from the onesedré&fore. After casting the first
two streams, the new streams will be of type “N&t§pream”, in the input stream case
and “NSOutputStream”, in the output stream caseerAhe two streams are scheduled
in the current run loop and opened, the input siresaready to listen to the server. The
“NSStream” class has also an event handler thatkshi& new bytes are received from
the socket, or if an error occurred. Every timegbever sends data this event handler is
executed and returns and answer that is evaluatdti“desconectado _inicio” state. If
an error occurred, then an exception is thrown taedsystem tries to reconnect again.
On the other hand, if some data is sent from theesethe connection is opened and the
current state is changed to “autenticandoUsr”. $émer should have sent a four byte
sequence which is called the “nonce” and is usekegp synchronization between the
client and the server.

In the second state, the user name, the passwdrtharreceived nonce are sent to the
server. Before being sent, this data is going todzed in “SHA-256" format and if the
length of the data is valid the system will go intthe next status
“esperandoAutenticacion”. However, if the inputalat not valid (for example, nonce is
“null”), the new state will be “desconectado_errGoncacion” and after making some
checking the state will go back to “desconectadaiah

Once the state has changed to “esperandoAuterticattie client is ready to listen to
the server's answer. If the authentication wastrigine server will send an 8 byte
sequence that will include an “OK\r\n” messagest-of all, the server’s answer must

53



be decoded with the “transform” function. Beforésthf the answer is not an 8 byte
sequence, the client automatically knows that ththemtication went wrong and goes
into the state “desconectado_errAutenticacion”. éthe answer is decoded, the answer
is checked and if the received string contains “@K)\ the new state will be
“conectado”. If it does not contain the mentionedng, the new state will be
“desconectado_errAutenticacion”.

When the state gets into “conectado”, the senatsssending an “echo” message every
minute to notify that the connection keeps aliviethe “echo” is not send, then the
connection is “closed” and the state goes bacld&s¢onectado _errComunicacion”. In
each loop, the system will check if the device esirected to a network. If network
connection is lost, the system will go into “deseciado_errComunicacion”. If
everything goes well, the client will be all theng listening to the server. When the
server sends an order, the client will decode dnd¢r and check what it contains. The
next chapters describe each type of message reldeora the server.

5.4.1.3 Types of possible messages received from th e socket server

The next points describe the different types of sages that the server will send
depending on the action remaining.

5.4.1.3.1 Echo (Keep alive)

It is the most repeated message. If the connedti@live the server sends an “echo”
message every minute. This type of message haffawd m the final user; it is just a
tool that helped us to check if the connectioniissavhile developing the product.

5.4.1.3.2 Or

This message comes when the socket server givedettiee an answer to a certain
order that was sent previously. When the user gavesrder, the Services Centre’s web
service gives back immediately an order identifeethe user that will be saved until the
“or” type message is received, or until 30 secdmalge gone if the user did not received
the “or” message in that period of time.

If the “or” message is sent from the socket semeéime, then the user’s order (scene
change, device status change, etc.) is made sfidtess not, the status of the house
will keep the same as before and the system wiifynthe user about the error. The
values of several variables are changed when tegsage is received.

When a message of this type is received, the mesdm gets refreshed as a change in
the house status has been done. A new messagealésl &l the database to the
notification type messages confirming the statusnge. As the database changed, the
app needs to read the new values of the databasea#{sat the “or” message is
received theapp loads all the data from the database so that whemser checks the
message list, the list is already updated.

At the same time, the current scene or the chadgeite’s status is also updated, so all
this data must be checked in the database.
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5.4.1.3.3 Notification

This type of message is sent by the socket justrbehe “or” message is sent. It is also
sent after an “alarm” message. When an alarm cam#se device, the status of some
devices is changed and this event must be notibetthe user. For each alarm, there
might be between zero and three notifications deipgnon the devices that have been
changed. For example, if two alarms are forced after the other, the first one will
contain three notification messages, as three dgvsatatus have been changed, and the
second alarm will not contain any notification meegs, as all the devices are already on
and their status have not changed.

Every time a notification type message arrives,ea relement will be added to the
notification’s messages list.

5.4.1.3.4 Alarm

This type of message is sent by the socket semverediately after a new “alarm” type
message is added to the database. As fast asatine ial received, the alarm list in the
database is read by the application to see if tiseam alarm that has not been read by
the user yet. This is done by setting a globalalde that controls the type of message
received, in this case an “alarm” message type.ndmeread alarm’s features are read
and loaded before the alert view is shown. Aftedsarthe notification starts getting
ready to be showed.

There are some properties that are defined inrtfoment. These properties are the
sound name or the alert body. After this, the lowdilfication is sent, but before treating
the pop-up dialog, there are some variables that e be changed. The number of
pending dialogs must be incremented in the caddtibacurrent dialog is different from
the previous ones and must be added to a quelerd ts another dialog being showed
at the moment of receiving the alarm. Then, the-powariable is “unlocked” and the
“didReceiveLocalNotification” in the “appDelegatstarts executing.

All the properties that were defined previously ased when the notification is shown.
When application is in the background mode, thallowtification rises immediately,
but when the application is in foreground, the logatification waits until all the
properties of the alert view are loaded. This naketa couple of seconds depending on
the network connection. Afterwards, the system k&e€ another alarm is being
watched by the user. If there are not other alaonse watched, then the current alarm
is shown by pushing the “UnlockViewController” sereand the iteration is finished.

5.4.1.4 Managing background and foreground modes

One of the most important requirements of the appbn is that it needs to keep alive
all the time after it has been launched for fifdte code needed to be executing all the
time in case that a new message arrived from tlokesserver. For this reason, we
decided to add a location manager to the app, abittkeeps always executing the
infinite loop of the socket server.

In the “appDelegate” class a new instanceChtl ocationManagemwas created. This
instance is created when the application entersarrkground mode. When the user
presses the home button in the device the “apmit@tdEnterBackground” of the
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mentioned class is executed giving the chance kemall the necessary configurations
for the application’s new status.

In this part of the code the “startMonitoringSigo@ntLocationChanges” of the
CLLocationManageris called and the “setActive” variable is set toaeWhen the
application goes to the background mode the logation will appear in the top-side of
the device screen after asking the user if he/shietsmto use the location services to
keep theappalive.

If an alert is sent by the server when the appbaais in the background mode, a local
notification will be shown in the user’s devicethie user clicks on the “OK” button the
application keeps in the same status. Howevehefuser selects the “unlock” button
the application goes back to the foreground mode d arthe
“applicationDidBecomeActive” method in the “appDgéte” is executed. The variable
“setActive” is set to one and some variable areckbd before showing the alarm
dialog. If there was a previous dialog that is imgito be read, the new dialog goes to a
queue and is showed immediately after the firdbdi# closed.

On the other hand, if there is no any previousodigb be shown, the current alarm
dialog is shown immediately when the applicationative. In other words, the
“UnlockViewController” screen must be pushed asnsas the application is restored.

5.4.1.5 Using j20bjC to translate code

j20bjC is a command-line tool created Ioogle Inc.to translateJava code into
Objective-Ccode. The files generated by the tool do not riedze modified sg20bjC
enableslavacode to be part of th©S application’s build. This way we can translate
most of the non-Ul (data-access, or applicationclogode that is created for an
Android application. J20bjC supports mostlava language and runtime features
required by client-side application developers, luding exceptions, inner and
anonymous classes, generic types, threads andtrefie

j20bjC is still not completely developed, but it isbataversion. There are still some
bugs that need to be fixed. As there are manyréiiteways to write code idava the
tool has not translated all the paths yet. As dl fmfore, the tool does not provide any
Ul-toolkit becauseiOS interface design must be done usi@pjective-C and
storyboards oNIBs.

The requirements for usin@ObjC are the next ones: having install¥dode 4.0or
higher, usingOS 5.0or higher, and having installdévaenvironment folOS X

The first step for usinf2ObjC is to download the current distribution of thelt@o this
app, the 0.6). After saving the package in a directawy are ready to use the tool,
although there are many facts that we will haviake into account.

First of all, it must be said that we decided te Eslipse IDEto translate our files
because integrating thRObjC tool in Xcode gave us some errors with different
libraries that were difficult to manage. The versaf Eclipseused wa<clipse Indigo
and we integrated thRODbjC extension here. This plugin requirBBAC OS Xto be
installed ag20bjC only runs orMac.
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From the “install new software” tab we searchedtlfiar plugin, download it, and install
it. After restartingeclipsethe new tool was installed successfully. The rsep was to
define the path where th2ObjC files will be saved. In global preferenceskidlipse
we looked for the j20DbjC tab and browsed forj2@bjC directory.

It was supposed that the tool was successfullyaliest, but after making some trials
there were some errors with the compiler becausbeotlasspath configuration. In the
project’s properties>j20bjc>classpath all tjla@ files must be selected as shown in
Figure 36, if not, the compiler cannot find the essary files to build the project and
gives a compilation error. Once this task is dane tool is ready to be used.

a0 0

Properties for socket

type ﬁh_:er text

P Resource
Builders
¥J20bjC
Classpath
Package Prefix
Plugins
Java Build Path
P Java Code Style
P Java Compiler
P Java Editor
Javadoc Location
Project Facets
Project References
Refactoring History
Run/Debug Settings
Server
P Task Repository

J2Z0B)C Preferences

The selected classpath entires are used at the time of
compiling.

Classpath

[ (oo fSystern/Library/lava/Extensions/QTlava.zip
|§I !?;0 fSystem/Library/lava/Extensions/dns_sd.jar
EI -'o-:?' [System/Library/lava/Extensions/j3daudio.jar
IET .:;6 [System/Library/lava/Extensions/j3dcore.jar
o -:-_; fSystem/Library/lava/Extensions/j3dutils.jar
IET om [Systemn/Library/lava/Extensions/jai_codec.jar
Iiﬁ w-_m [System/Library/Java/Extensionsfjai_core.jar
@‘I :3@ [System/Library/Java/Extensions/mlibwrapper_j...
EI -p’-_:a fSystem/Library/lava/Extensions/vecmath. jar
™ (o /System/Library/java/JavaVirtualMachines/1.6.0...
EI -'o-:?' [System/LibraryJava/lavaVirtualMachines/1.6.0...
IQT .3;6 [System/ Library/Java/JavaVirtualMachines/1.6.0...

Task Tags
b Validation & (s fSystem/Library/lava/JavaVirtualMachines,1.6.0...
WikiText o (s fSystem/Library/lava/lavaVirtualMachines/1.6.0...
IET lo-_w [System/Library/lava/lavaVirtualMachines/1.6.0...
@' :;i_l: fSystemn/Library/lava/lavaVirtualMachines/1.6.0...
@ | Cancel | [oK

Figure 36 Adding all thejar files to the classpath

Obviously, the translator will not do its job ifadavacode has errors. As thendroid
code owned several classes, many of them inhdrbed Javalibraries, all the imports
were deleted. Many of them were not necessary @iorporposes so we could avoid
some issues with the compiler. However, deletingparts to other classes created
another trouble. All the references that were madke code to those classes needed to
be ignored, so the first step was to comment all thferences and try to edit the
previousJava code few times. After several attempts, we coult @ye€ode with no
errors and finally thg2ObjC translator gave us the neé@bjective-Ccode for the input
files. The last step was to import all these geeeralasses into our destination project
in Xcode
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The most important file translated was the “Cli@@tServidor” file. This file is the one
used to connect to the socket server. It has smferences to other classes, for
example, some variables were defined in other efasand the initial parameters were
also defined in different packages. To link allgbeclasses we imported manually all
the referenced classes after translating the code.

We also had an issue with sodeva classes that were not acceptedXsodeeven if
they were accepted by the compiler. It is the cddbe socket timeout exception class
of Java which does not have a specific clasinjective-C This issue resulted into a
big problem as we had to make all the timeouts myywsing timers and background
executions.

There was also another trouble with different tbsealava still uses threads for
multitasking, but in the last versions i@S there are some different ways to manage
with different threads. When initializing the sotkennection thg2ObjC tool returned

a “JavalLangThread” which would be initialized, @hdn, all the actions would execute
in this thread. Nevertheless, this provokeddappto crash, so after some searching, we
realised that it was the thread type the one tlzet mvaking th@pp crash. In instead of
using the class translated BObjC, a new background thread was created to keep
executing all the time. We tried executing the aggpion for some minutes and saw that
the problem was solved.

As a result of using2ObjC we gain lots of time, but there were some fact$ thade
our work more difficult. It is not easy to tranga big piece of code ifavausing this
tool because there might be some problems in tleeution of application that are
difficult to find debugging, but it is a very uséfiool if we want to translate simple
code.

5.4.1.6 Ported libraries and code from Java

The next table (Table 3) shows the translationsdha be made actually in the current
version ofj20bjC (0.7). Most of the basic libraries can be translatatomatically, for
example objects, strings, digits arrays or excegtioHowever, there are still not
libraries likeJava.NET Java.Util. Calendartor Java.Util. Dateavailable. This means that
all the code related with networks cannot be teatedl (this includes the socket
connection), and dates must also be treated mgnuall
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Java
packages
classes
interfaces

enum

instance variables

method overloading

static variables and constants
inner classes

anonymous classes

arrays

Object.clone, java.lang.Cloneable

synchronized

tryicatch/finally

java.lang.Object
java.lang.String
java.lang.Mumber
java.lang.Throwable

java.lang.Class

boolean
byte
char
double
float

int

long

short

Java serialization

Java reflection

JUnit tests

Objective-C
class naming
interfaces

protocols plus constants

enum design

properties

embedded parameter types

static variables

outer classes (class naming)

outer classes (class naming)

array emulation
clone support, NSCopying

@synchronized
@try/@catch/@finally

MSObject [extended)
MSString (extended)
MSMNumber
MSException (extended)

native wrapper around Objective-C Class

BOOL

char
unichar
double

float

int

long long int

short int

not implemented

subset to support test frameworks

JUnit translation

Table 3Javato Objective-Ctranslation (available libraries in j20bjC 0.7
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5.4.1.7 Used libraries and tools

CFStreamViewController This is anApple’s official library. It is used to establish a
socket connection in an easy way. The method sflibrary used for this project has
been “CFStreamCreatePairWithSocketToHost”. It @eatadable and writable streams
connected to a TCP/IP port of a particular hosktN#ere is an extended description of
the input and output parameters. More informatibaua this library is available in the
developer’s section of th&pplés website.

voi d CFStreanCreat ePai r Wt hSocket ToHost (
CFAl | ocat or Ref al | oc,
CFStri ngRef host,
Ul nt32 port,
CFReadSt r eamRef *readStream
CFWiteStreanRef *witeStream

)

alloc is the allocator used to allocate memory for tGEReadStreamand the
CFWriteStream

hostis the host name to which the socket streams showfdhect. The host can be
specified using an IPv4 or IPv6 address or a fgilglified DNS host name.
readStreamis an output parameter. It is a readable streammesziad to the socket
address in port.

writeStreamis an output parameter. It is a writable streamnected to the socket
address in port.

CLLocationManager This class defines the interface for configurthg delivery of
location- and heading-related events to an apphicdty default. In our application’s
case, we used it to keep the app alive for mone fiflaminutes in the background mode
and the application does not include any relatatufes.

As we are going to see later okpple defines some conditions for the application for
being accepted in th&pp Store However, there are not requirements if the appbn
is for personal use.

These are the steps remarkeddppleto use location manager services properly.

1. - Always check to see whether the desired seswace available before starting any
services and abandon the operation if they are not.

2. - Create an instance of theLocat i onManager class.

3. - Assign a custom object to telegateproperty. This object must conform to the
CLLocationManagerprotocol.

4. - Configure any additional properties relevanthte desired service (Not necessary in
this project).
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5. - Call the appropriate start method to begindilésery of events (in our case,
“startUpdatingLocation”).

NSStream It is an abstract class for objects represenstrgams. It contains two
specific subclassedNSInputStreamand NSOutputStreamFor this application, the
previously receivedFReadStreamand CFWriteStreamare casted into these classes so
that the event handler event in ti8Streantlass could be used. The delegate receives
a message when a given event has occurred in a giikgam.

- (void)streamSStreant)theStreanhandleEventNSStreamEvenstreamEvent

Reachability This sample application is developed Apple It demonstrates how to
use theSystemConfiguratioframework to monitor the network state of i@&noneor
iIPod touch The package contains some interesting methodsch sas
“reachabilityWithHostName”, “reachabilityWithAddres or
“reachabilityForinternetConnection”. The last osehe only one that has been used for
this application. When calling this method, it wikkturn a Boolean (yes or no)
depending on the network status. In the socket@ction’s infinite loop, for each loop,
the application asks this method if the networknzmrtion keeps alive. If the answer is
yes, the application keeps in the connected st@mshe other hand, if the answer is no,
the connection has been lost and the new statubavidesconectado inicio”.

This method is also used when the user is tryirgetal an e-mail or is trying to connect
to the Web Server.

-(BOQL) reachabl e {
Reachability *r = [Reachability
reachabi |l i t yFor | nt er net Connecti on];
Net wor kSt atus internetStatus = [r currentReachabilityStatus];

if (internetStatus == Not Reachable) {
return NG

} else {
return YES;

}

}

UlLocalNotification: UlLocalNotificationis anApplés official library that is used to
represent notifications that an application canedale for presentation to its users at
specific dates and times. Unlikeishnotifications, local notifications do not need t® b
connected to a remote server to deliver the natibos. A local notification can be
delivered even if the application is not running.ourapp’s case, when the application
Is active, the local notification is not deliverethe new alarm dialog is immediately
pushed instead. This is made by using the “canceallNotification” method, which is
called when theapp’s “applicationState” attribute is “UlApplication$e¢#ctive”.
However, the following code used to push the nengestis executed after loading the
necessary data.

If the application is in the background mode, thée, local notification is showed, and
gives the user the chance to keep “outside” thdiagtion, or to see the current alarm
dialog in the app by pressing the “unlock” button.
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The UlLocalNotificationobject contains some attributes that are set as asdhe alert
type message is received. The most important atesh are alertAction, fireDate,
soundName or alertBody. Figure 37 shows the appearaf a local notification.

wsdl2objc

Notifikazioak dituzu

Cerrar Desbloquear

Figure 37 Local notification pop-up iniPad

5.4.1.8 Final results

Finally, we managed to create a socket-based ctianealthough there were some
problems to achieve the result we expected in dggnining.

When an alarm comes the socket gets desynchroag#tere is a lot of traffic in a few
seconds. There is no time for the nonce to geemented. The quantity of messages
that the user receives depends on the duratidmeddlarm. If the alarm is short, just one
“alarm” type message will be received and the sbcgeobability of getting
desynchronized will be small. Furthermore, if tHara simulation in the house lasts
more than a few moments, the socket client wilenee up to three alarms followed by
three notification messages each of them. The saakdose synchronization and will
not send readable messages for the user, thenewendhe user asks to do, he/she will
not receive an “or”, “alarm”, or “notif” type mesga and all the requests he/she makes
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will be rejected. This might be caused by a butheasocket server code or a bug in the
client side; anyway, we have not been able to tivedcause of this issue.

The second main problem in this project is relatéth the above mentioneflpplés
restrictions to upload thapp to the App Store.The reviewers remarked that it is
compulsory to add location features to #ygp, but we were not really interested in
adding these features to thpp as there were not really necessary for the usethes
app has not been finally uploaded to tA@p Store After searching in some official
forums (iTunes Connect forum, for example), weised that it was difficult to get our
app accepted byAppleas they did not allow infinite-length tasks in theckground (10
minutes limit) unless the application implement®IP, location services, audio,
communication with an accessory or communicationgu€oreBluetooth.

5.4.2 Web service

5.4.2.1 Initial objectives and background

This part is maybe the most important one in thggget. It is the connection between
the Services Centre and the devices of the phyemase. This part of the application
has been made by third parties, but it was necg$saus to understand how it worked
and what errors could occur. As the logic was otdlty defined in the beginning, the
initial objectives and implementations were changter some time. The first idea was
to use a real house with its devices to test thieisichanges or the generated alarms, but
as there was only one house available to usel{goAndroid app, we made the entire
test with a simulator, using@uruPlug.

The Service Centre and the house would be conndxsteah ADSL line. As | will
explain in the final results, we had some problesith the network and the used
routers.

5.4.2.2 Extended description

The connection between the Services Centre anldaihee is the main part in the server
side. The Services Centre has two elements thatshdre anP address, the socket
server and the web service. When the user givexdar, the socket server takes that
identifier and sends it to the house. Once the doeseives that identifier, it asks the
Services Centre about the type of the order thauser has sent and at the same time it
notifies that it is ready to make any changes. $kevices Centre, then, sends all the
details of the user’s order and the house changasatus. In addition, it sends the order
identifier to the Services Centre, notifying thdie tstatus change has been done
successfully. Once the Services Centre has receéineedlentifier from the house, this
identifier is sent to the user’s device via thekebconnection after a “notification” type
message.

However, if something goes wrong the user will reeive any messages and the given
order will be discarded. There are some cases ichvwthere can be a connection error.

If there is a network error between the Servicest@eand the house, the house will not
be able to get the user's order and it will notdide to change the status of the
requested device. There can be also a probleneingposite direction. This means that
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the house can receive the current order, but fibisable to communicate this to the

Service Centre. This is one of the main troublesha@ during the tests. The house was
not able to notify the Service Centre that the oided been received, due to a network
restriction and the user’s order got lost.

There is another case in which the status of acdewi the house is changed, but the
notification is not sent to the Service Centrethis case, the user thinks that the device
status could not be change but has been actualygeld. When the user refreshes the
device’s status, the user will be able to seedhéstatus of the device.

One of our biggest issues when testing the appicatas the memory management in
the used router for communication between the Ser€ientre and the house. As there
were many computers connected to the router, thierassigned little memory space
to each of the machines connected, so after maaonte orders the router got stacked
and the user’s requests got lost. The solution alasys to reboot the router, but the
problem was still there. To prevent this in theufet we decided to restrict the users
that could connect to the router so that there f@a®r data traffic through the router.

After this, we tested the system for several hamd all the connections kept alive, so
every time the user made a request, the socketrseas able to send an answer with
the sent order identifier.

5.4.2.3 From the WSDL to the parsed data

To parse the data we used the method explaineldeid .8 chapter, where the sample
application has been explained. The steps follotwegarse the data in the security
application have been exactly the same.

5.4.3 The house

The house is the third part of the project’s aetttiire. The house used to make the tests
and the official demo has beenGarruPlug which is a compact and low power plug
computer running Linux. All the data of the housestiored here, and it is accessible
from the same network as it works as a kind ofexerVheGuruPlugis connected to a
router. This router will have a wired or wirelesmoection. If we want to accede to the
GuruPlug we need to be connected to the same router. tBedeouse is reachable, we
can check the current scene or the status of eacited A new alarm can also be
simulated obeying a rule. The current scene mushight” and the living room’s light
must be on. After this, if we click on the “simwdadlarm” button, the user’s device will
receive an alert type message (more than one ire s@wes, as the duration of each
alarm is still not defined).

The application used to check the house’s statliscaed in the 8090 port and in the
DeviceUl subfolder so the address needs to have the nexmafo
“IpAddressB8090/DeviceUl”. There is dava application which looks foGuruPlugs
connected in the network and returns its curfprdaddress. Depending on that address
we will search for that address in our browser. GueuPlugneeds approximately one
minute to get completely loaded, in this periodiofe it will not be reachable. Figure
38 is a picture taken to tl@uruPlugdevice used for this project.

64



Figure 38 TheGuruPlug device used in this project

The Services Centre and the house are on differetwtorks and are connected via
ADSL For this reason, there might be several conneaioors between both sides.
One of the problems we had was that the addrege&DSLrouter we were using was
changed due to contractual reasons. At that poind, Services Centre could not
establish a connection with the house, and we bagdonfigure the router from the
beginning.

Apart from this, there was another issue with trentionedADSL router. If there were
many people using it at the same time, there wasaifew space for each of them to
use, so the house could not answer the Servicese®erequests if that space was full.
The temporary solution was to reboot the routet afterwards, we thought that it was
better to restrict the access to the router to sother users so that the assigned space
for each user would be bigger. After this, we maahtp keep the socket connection
“alive” for a longer time.

Each user must have one house assigned. This esldpassigning the user device’s
MAC address to the house. Each house can have morerikamser assigned, so if the
house responds with a notification (a scene chafayeexample), all the users will
receive that notification and will see that chagtheir devices. On the other hand, if a
user sees a notification message, the other onenetilsee that message as read, until
he/she reads the message. The same happens widathe dialogs. If there is any
network problem with the house, the user will dee last status of the house before
losing the connection, and, obviously the requedtsot be answered by the house.
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6 CONCLUSIONS AND FUTURE LINES

6.1 Final Results

Obviously, final results have not been the onesewgected before starting with the
project. There are many functionalities that hawe been designed, for example,
photographs, so there are not useful for the fusar. The first idea was to make an
exact version of thapp for Android but we decided to make it similar, as there are
some facts that are not possible to imitate lilkeithtial screens or alert views. One of
the main differences between tAadroid appand the one forOS has been the new
alarm presentation. Whil&ndroid version uses a little pop-up to notify the usert tha
there is a new alarn)Sversion pushes a new window upon the other onésslbeen
made this way because it is a difficult job to dasivell-customized alert views, so we
thought it was better to create a new view corgrdibr a new alarm. Apart from the
lack of simplicity in an alert view design, it wakso difficult to manage different pop-
ups at the same time, many queues needed to benmapted causing memory loss and
app crashing.

The main handicap in the project has been to designcustomized alert views and
manage their autorotation and manage the autaotati each screen itself. There
would be no problem if alert views were the staddames fromAppleas their size and
autorotation is automatic. Some of the alert vidlat were not expected to be used
before have been created this way, as we did na dapecific design for them (some
of them are not used in tandroid app.

The way theapp launches is not completely the sameAindroid and iOS. When
uploading theapp to the App Store members fromApple rejected our application
because it kept loading all the time in the begignand they think this is not attractive
to the users, so in instead of keeping the saneesall the time until the data from the
web service was loaded, we decided to give theesydive attempts to get the data
from the web service. If after the five attempts thata was not loaded, then the login
screen appeared with a “try again” button in thétdm of the screen. When user
presses this button the system tries to get alldtta again, and after some time, it
returns an alert view, notifying the user aboutdahewer. If data is loaded, user is ready
to write the password. On the other hand, Amelroid appkeeps in the same screen
until all the data is loaded.

There are some other parts where simple views bese used in instead of alert views,
for example in the e-mail sent confirmation. Irstpart, the first idea was to implement
an e-mail client, but this task was too complicaaed we decided to use thgples
standard interface.

In the messages part, it would be interesting @ tiser to be able to delete some
messages, but this has not been designed yete asedsages would need to be deleted
also from the database causing some possible eForghis reason, all the messages
keep listed until the responsible of the datab&etdés to delete some of them.
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6.2 Personal conclusions

It has been a very interesting career-end profacinfe. | am very interested in mobile
devices, and I think this project has been an amgazihance to know more about them
(performance, coding, functionalities, etc.), arnviously, creating an application for
I0S on my own has been something that | would not expeeviously. When | saw the
list of the different projects in the university, thought that this field (software
development) of the computer science was the mesteisting one for me, that's why |
chose this project. Apart from this, | wanted torkvim a company, so that | could learn
how the team work is in a company, and be readyrpmprofessional life in the near
future. | think that software development is ananging field because lots of mobile
devices and new platforms are being created novgaday all these reasons, | had a
big motivation for the project.

This job has been in some cases stressful. Inggabing, programming i@bjective-
C resulted a bit difficult for me as it was a new gnaamming language for me. After
some weeks, | could acquire skills programmingObjective-C Nevertheless, there
were some problems that could not be resolvedadtideen difficult to port some of the
functionalities in theAndroid application asiOS and Android have a completely
different behaviour and | had to use some tricks #re not very smart. There were
other cases in which the network did not work prypend during the testing | could
not check if the problem was in the code, or it wascommunication failure.
Fortunately, | have been helped by my workmate®r@hvere some fields in which |
did not have many experience and they were alwawgslyr to help me solve my
problems. However, there were other cases in whleh architecture was not
completely defined (several people in the compaagewvorking in other projects apart
from this one), so | had to wait until these aspeatre defined.

In spite of all these problems, after finishing msoject 1 am feeling proud of my
application. | think that it is a very interestiramd useful application for the user,
although it is still abetaversion. However, | think that after some addsianwill be a
good application to sell and a big progress inségurity of a house.

To sum up, | could say that | have learned a Iahfgs about software development in
the last seven months, but | also think that | hived a great experience working
together in a team, and fortunately, | had the cean meet lots of kind people in the
company and thanks to them | grew up both as avacétdeveloper and a person.

6.3 Future lines

The first thing to improve in thenSecurity application would be to design and
implement all the missing functionalities that desscribed above in this report (pictures
management, delete stored messages from the dewick, Some of them are easy to
implement, but some others need a longer time. éatgstep would be to manage to
upload the application to thpp Storeas it is the way to expand the application to the
world. For this purpose, it would be necessaryhange a little bit the design of the
Android application (for example, delete the login screehijch is not accepted by
Applg. It would also be interesting to improve the ging time of the server when
there is several data stored in the database. Apant this, we realised th&pplecan
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be really strict with the multitasking, and thatsitdifficult to keep an application in the
background mode for longer than ten minutes, thisaifact that would be very
interesting to deal with in the future as the aggilon needs to keep its code always
running.
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APPENDIX |
BASIC Objective-C EXPERIENCES

1 Extended deSCrPON. . ... .o 1

2  Creating a project with storyboardXtode 4.6...............cccovvvvvvveeiiviiinnnnnnnn. 1
3 Creating new View CONrollers ...........oo i coeeeeiiiii e 3.
4  Programmatically referencing elements .........cccccceeeeeeeeiieeeeiieieeceeeeiiiiins 6
5  Creating and managing a Tab Bar Controller eaaccce..ccooovveeiiiiiiiiiiiiiiiiiiinns 8
B AIBIT VIBWS ..ttt ettt e e e e e e e s 10

1 EXTENDED DESCRIPTION

The Integrated Development Environment (IDE) usadtiie Graphical User Interface

has been Xcode. Xcode is an application that eggnatted in the MAC OS X operative

system, but it is necessary to reinstall it if @time system is upgraded. It is an intuitive
tool to create good-looking user interfaces for kepgevices, but it can be annoying if
the developer wants to create a more universal ingenface. The version of Xcode

used for this project is Xcode 4.6, so this repolitbe based in this version. It must be
said that we started working with previous versjdng we needed to upgrade to this
one, as the devices we had available to make usst$ iOS 6.1, and previous versions
of Xcode did not have the SDK for iOS 6.1, so tpp aould not be launched in those
devices.

2 CREATING A PROJECT WITH STORYBOARD IN XCODE 4.6

Older versions of Xcode used a interface buildat florced the developer to create
most of the views programmatically, but, after Xed®l0, storyboards were available
making things much easier to the app developerthisireason, storyboards have been
the tool we used to create our user interface.

The first step is to create a new project in Xcdew. that purpose, we will go to the file
tab and then select New>Project. Then, we usedSimgle View Application” simple
as shown in Figure 1.
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Choose a template for your new project

| ios
[resa———
= : 27 .
Framework & Library # @

Other

Master-Detail OpenGL Game Page-Based Single View
K oosx Application Application Application
Application . "
------
e Framework & Library \" : H
e Application Plug-in (e - | LY <
= System Plug-in
| Other Tabbed Application Utility Application Empty Application

CUEET
e Al alldE

m Single View Application

This template provides a starting point for an application that uses a single view. It provides a
view controller to manage the view, and a storyboard or nib file that contains the view.

|  Ccancel | Previous

Figure 1 Creating a single view application

After defining a product name, and the target devamily for theapp, we saved the
workspace folder in the desktop. As we would havade it every day, we needed it to
be visible. After this, the new project is alreadgated Xcodethen creates by default
five files. Before talking about these files itimportant to explain thaDbjective-C
creates for each class two different files (.h ani The “.h” file contains the interface
of the class, while the “.m” file contains the irapientation (see Figures 2 & 3, from
Wikipedia).

@interface classname :
// 1nstance variables

superclassname {

classMethodl;
(return type)classMethod?;
(return type)classMethod3: {paraml type)paraml varName;

{return type)instanceMethodl: (paraml type)paraml varName : (param? type)param? varHame;
{return type)instanceMethod3WithParameter: (paraml type)paraml varName param? callName: (param? type)param? varlame;

Figure 2 Interface declaration
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i @implementation classname
¢ + (return_type)classMethod

f o immlementation

S immlaemantatian

Figure 3 Implementation file

Two (.h and .m) are for the amjelegate This class defines how the application will
launch, close and some other configurations, se&hawing local notifications.

Another important class is tlsoryboard It will be an image with the description of all
the views that will exist in thapp.

Finally, first View Controller’s classes will beeated. This way, the default appearance
of the storyboard will be a single View Controlleas we decided when we created this
project. There are some other project templatesadoa in Xcode if needed (see Figure
5).

Once we had the project created, we could staatioge views with their interfaces and
their implementation files.

3 CREATING NEW VIEW CONTROLLERS

There is no a standard order to create view cdati®l We decided to start creating a
“UlViewController” for the main storyboard pickinthe symbol in the right bar of
Xcodeand dragging it into the storyboard (Figure 8).

There is a chance to define different transitioesMeen view controllers picking the
origin view controller from the storyboard and vehgressing “ctrl”, dragging the cursor
within the destination view controller. Anyway, $his a fact that will be described later
on.

The second step is to create a file to definehalldlements that will appear in the View
Controller (see Figure 4). This is done by rightkihg on the project’s name, and then,
selecting new file. For our cag@bjective-C classs selected in all the cases.

The next menu gives the developer the chance tosehthe desired type of class as
Figure 6 shows (NSObject, UlViewController, UlTabBantroller, etc.). Once the
name for the new View Controller is chosen, thew/f{@ontroller’s “.h” and “.m” files
are created automatically.

The next step would be to create a link (Figuréétiveen the UlViewController in the
storyboard and the interface element created in“.tifefile by selecting the custom
class of the element. The view type must be theeséinmot, Xcodewill not recognize
the interface element and the files and the UlViem@ller will not be linked.
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Showw in Finder

h'\.l"lewﬂ:_ Dpen with Extermal Editor
w [las O pen As

[B] ap Show File Inspector

| Apo

Mewr File. ..
Mew Project._ ..

Mew Group
Mew Group from Selection

Sort by Mame
Sort by Type

Search in Selected Group. .
Add Files to “as™. ..

Celete

Source Control

Project Mawvigator Help

Figure 4 adding a new file

A1 BIALUMTH I T [ EYIGHELILASE ¥ LALAG L3 LA Y A

Xcode

Project LT

‘Cocoa Touch
Cand C++
User interface
Core Data
Resource

| other

B osx

e Cocoa
Cand C++
User interface
Core Data

Resource
Other

= —ha
(il | h

| =00 OREE

category extension

Test

Objective-C test

case class

Objective-C class Ohbjective-C Ohjective-C class Objective-C protocol

l [f’c;t Objective-C class

An Objective-C class, with implementation and header files.

Cancel

| Previous | m

Figure 5 SelectingObjective-Cclass type for the new class
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Xcode
Project (i1

Choose options for your new file:

| UrTabBarControlier
UlTabBaritem
UlTableview
UlTabieviewCell

UlTabieViewController
R ST

[ Cancel | [ Previous | (et

! SESERNEEREEX

ArctuadoresViewController
AlarmaTableViewController l
AlertaTableViewController
Restoration ID | CasaTableViewController
. | EnchufesViewController

N 4 KeyPath  Type Value

Figure 7 Linking the View Controller in the Storyboard with the recently created
file
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| My e Py e e

=1
: ¥ Document
Label | Xcode Specific Label
£
Object ID Z2jB-Et-Dzb
Lock [ Inherited - (Nothing) :]
Notes | = -———m_ [

| a {} || =
[ T3l obiects + ] (22 R

'(_“\ View Controller - A controller that
! | supports the fundamental view-

+  management model in iIPhone OS.

f \h Table View Controiler - A
] ' controfler that manages a table view.

‘- &9 () . Collection View Controller - A
— - 4 controller that manages a collection

O wiew.

Figure 8 Creating a view controller in the Storybard

Once the link has been successfully done, it isiptes to create different graphical
elements (labels, text fields, images, tables),eind reference them programmatically.

4 PROGRAMMATICALLY REFERENCING ELEMENTS

It is possible to create links between View Coérdd elements and element’s created
in interface and implementation files. This is useananage our objects (for instance,
we can define the text written in a label programaoadly, or we can decide to create an
event when a button is clicked).

The first step is to define the element in therfiaiee file. Figure 9 shows an example of
our app’s login window's interface file. There, we can agpate that the buttons are
defined adBOutles which means that they will response to eventthdfreferenced
element does not response to an event, this magienaritten, or theapp will crash.
On the other hand, if we try to define a buttort thiél need to response to an event and
IBOutletis not defined, that button will response to therdy but will not execute the
method we assigned to it before.

In this example, there are twelve buttons and aftekl. Apart from the numbers, the
“X” button will clear the text field, and thev* will send the application the request to
check the insertegin number with the one sent by the Web Service. Alhe elements
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in this view need to respond to an event, eventdkefield that needs to compare the

pin number.

Zinterface LoginViewController :

UIViewController =UIAlertViewDelegates

@property (nonatomic, retain) IBOutlet UIButton *buttonl:
@property {(nonatomic, retain) IBOutlet UIButton *buttonZ:
@property (nonatomic, retain) IBOutlet UIButton *button3:
@property {(nonatomic, retain) IBOutlet UIButton sbuttond;
@property (nonatomic, retain) IBOutlet UIButton *button5;
@property (nonatomic, retain) IBOutlet UIButton *buttonb;
@property (nonatomic, retain) IBOutlet UTButton sbutton?;
@property {(nonatomic, retain) IBOutlet UIButton *buttonb;
@property (nonatomic, retain) IBOutlet UIButton *button9;
@property (nonatomic, retain) IBOutlet UIButton *button@:
@property (nonatomic, retain) IBOutlet UIButton sbuttonEz;
@property {(nonatomic, retain) IBOutlet UIButton xbuttonBai;
@property {(nonatomic, retain) IBOutlet UITextField =xtextField;
@property (nonatomic, retain) IBOutlet UILabel *label:
@property (nonatomic, retain) NSString *string;

@property {nonatomic, retain) Servicio #serv;

—({IBAction)botoil:
—{IBAction)botoiZ:
—{IBAction)botoil:
:{id)sender;
—{IBAction)botoiS:
—{IBAction)botoi6:
—{IBAction)botoi7:
—{IBAction)lbotoiB:
—{IBAction)botoid:
—{IBAction)botoid:

—{IBAction)botoid

{id)lsender;
{id)sender;
{id)lsender;

{id)lsender;
{id)sender;
{idlsender;
{idlsender;
{id)lsender;
{id)sender;

—{IBAction)botoiBai:{id)sender;
—{IBAction)botoiEz: {id)sender;

Figure 9 Sample of “Login View Controller” interfa ce file defining the objects and
methods

Apart from referencing elements in this file, methare also referenced. In this case,
each button will have a method (it is not necesarbne-to-one relationship) that will
be called when a button is clicked. For instandeem/buttonl” is clicked, the method
“botoil” will be called and executed. This methoill write a zero in the text field after
the last character or in the middle if there watsamwther character previously.

This is not enough to make buttons respond to svdinits also necessary to assign a
method to each button in the storyboard (Figure TO)do so, it is needed to right-click
on the desired button and select from the list efhrads that appear. These methods are
taken from the previously defined interface filend® the method is assigned to the
button, every time the button is pressed the mettithdbe called.
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Buttons are also used to change from one view ¢dhan in our application. Although
this method is not usually used to make such adtathis app, storyboards give the
chance to make this transition with just a clitkslenough with assigning a “segue” to
a button and, that will be the button used to gekberds or forwards in thapp.

We therefore make the transitions between viewgraromatically. The main reason

for this is that we can define some global variahlhile the view change is being done.
This way, we can set, for example, the text thaateel will show depending on a

previously set value.

The transition is performed by instantiating a Vi€antroller using its interface and its
identifier in the storyboard. Immediately, the pomsly instantiated View Controller is
pushed using a Navigation Controller, which is wledi in the storyboard (Figure 11).

FirstViewController #second = [self.storyboard instantiateViewControllerWithIdentifier:@"First View'];
[self.navigationController pushViewController:second animated:YES];

Figure 11 Making a transition programmatically

5 CREATING AND MANAGING A TAB BAR CONTROLLER

As it was said before, thapp is based-on a Tab Bar Controller that will mantge
three tabs (scenes, manual control and messageslir@ a Tab Bar Controller is quite
easy inXcode In the right pane of the workspace there is a BabController icon. It
just needs to be dragged into the storyboard. Byuite the system creates two tabs, but
we can create as much view controllers as needddliak them to the Tab Bar
Controller. After this, each of the view controecreated will have a tab bar with the
respective tab selected. There is also a chanoe#ébe a Navigation Controller for each
tab. This way, it is easier to control our tabgtibtites programmatically. Figure 12
shows a part of the storyboard and the schemefaséus app.
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There is a chance to change the selected tab bgrgonmatically. This is used after

closing the alarm dialog, when we need to showntlessages tab. For that purpose,
before closing the alert view and pushing the tabdontroller, the next code needs to
be written:

“[self.tabBarController setSelectedindex:2];

The tab bar needs to be hidden in some cases iapihelo do this, we created two
methods which are implemented in all the view adltdérs. These methods are called
“showTabBar” and “hideTabBar”. When we need to hide tab bar, we just make the
screen bigger, and give tlagp the appearance that the tab bar does not existhEo
opposite step, we used “showTabBar” which will make screen resolution smaller.
To change the resolution thdlView library contains a method which is called
“setFrame”. Table 1 shows the resolutions set th ithoneandiPad.
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Function and device Resolution
hideTabBariPad) 1024x768
showTabBariPad) 975x719

hideTabBariPhong 480x320

showTabBariPhong 431x271

Table 1 Resolutions

The “hideTabBar” function sets the resolution te gtandard one in each device. On
the other hand, the “showTabBar” removes 49 pikels the screen to add the tab bar
that must have that size accordingMuplée’.

It is also necessary to take care of the curraetface orientation, as resolution is the
opposite in portrait mode and landscape mode. Eglcthis, the “interfaceOrientation”
attribute of the view controller gives us the clano see the current interface
orientation which will be one of these: UlinterfaceOrientationPortrait,
“UlinterfaceOrientationLandscapeRightnd “UlinterfaceOrientationLandscapeLegft
in ourapp. Both landscape modes have been treated the saye w

In the case we want to hide the tab bar, when wepashing the new view controller,
we apply the method to the instantiated view cdletro([newViewController
hideTabBar:newViewController.tabBarController];). e\do the same if we want to
show again the tab bar.

6 ALERT VIEWS

IOS operative system has its own alert view styles liypically dark blue. For thiapp,

we needed to customize our alert views. The prookessowing an alert view is always
the same. This is done by creating an instance WiAd¢ertView and then, showing it
and releasing it. The most difficult part is cusinmg the created alert view. There are
some things that we need to keep in mind when migalith a customized alert view.
First of all, it is necessary to determine a stetlie alert view. There is a method in the
UlAlertViewDelegatehat gives the alert view the size we want. Thethad is called
willPresentAlertViewand will have the alert view as parameter. This ,wag can set
the frame or size of the alert view. We will needcheck if the current orientation is
portrait or landscape, so when the view is loadedheck this, and save the value in a
global variable. Depending on the orientation, akext view will have different values
for its frame. We will also need to change the taleew’s frame when the screen
rotates. Every time the screen is rotated the blridescribed before will change, and a
call to a method will be done. This method will thee one that creates, shows, and
releases the alert view. Before executing this ouktithe previously shown alert view
will be dismissed. In the mentioned method, we wilstomize the alert view. In our
case, we added some buttons (for example, sendnael) to the view controller, and
then we set a frame for them, so that they weratéatin the right place. We also took

! http://www.idev101.com/code/User Interface/sizemslht
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into account rotation for these buttons. As thadng are not linked to the alert view,
we defined actions to the buttons wiBActionand these actions would make #yp
show us the previous or the next screen. Thissis thle time to make any initializations
or everything we need in the next screen.

Before this, we had to add a background image ¢catart view. This had to be done

programmatically. We created a view and added & asb view to the alert view. The

frame had to be exactly the same to the alert Wemie. The next step was to add an
image to the recently created view and the alesvwould have the desired style. Like

in all the other elements in the alert view, ratathad to be treated also in this sub
view.

Finally, there were some other facts to definehia alert view such as the text in the
alert view, its color, its number of lines or it@rme. Unlike the rest of the elements,
rotation may not be treated in tbé_abel case.

This was probably one of the hardest tasks in thieeeproject, as the frames needed to
be defined programmatically, so the way to checthé position and size of the alert

view were the right ones was to launch the appraéuenes until the alert view had a

perfect appearance.
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APPENDIX II
APPLICATION USER MANUAL

1 INTRODUCTION ..ottt 1.
2  EXTENDED DESCRIPTION ...coutiiiiiiiiicrmmee e 1
3 FACTS TO KEEP IN MIND .....ootiiiiii e 6

1 INTRODUCTION

This manual explains the user all the functioraditthat are available in th®S
application and how to use them.

2 EXTENDED DESCRIPTION

Once the application is installed user must tap dpelication icon in from the
application’s list in the device. The first screshows a “loading” message. The
application is now loading all the data storedhiea tlatabase. Once all the data is loaded
the application will show a login screen. The usalt need to introduce the PIN
number assigned. If the introduced code is wrang application will not lend the user
to enter. If the introduced PIN is the right ortee @application will then show another
“loading” screen and after some seconds, the agtit will show the scene’s screen.
The current scene’s image will be shown brightenththe others. If this image is
clicked, the status of all the devices in the howgdebe shown in a table. If any other
image is clicked, a request will be send to theseserThis request will be a scene
change. The application will need some time to gkathe current scene, and the user
will receive in a few seconds the answer from thever. Afterwards, the current scene
will be automatically changed if the request wascessfully made.

The second tab (manual control) is used to changeually the status of the devices
(note that when a scene change is done, some desiatus is automatically changed).
The devices are divided in three groups (“siren&sttuadores” and “enchufes”), and
each of them has at least one device. The devimeshave three different statuses,
standby, on, and unknown. The standby mode isift@hby a red sign, the on mode
by a green one, and the unknown status by a ggay $he device will change its status
some seconds after the request is send if evegythims successfully.

Finally, the third tab shows the user the recemessages from the server (notification
list is showed in Figure 1). There might be diffégrkinds of messages (alarms, alerts,
notifications, pictures, etc.).
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Figure 1 Notifications list

Inside the notifications messages there can alsdiffe¥ent kinds of messages such as
scene change, device status change or receiveccatidn. If the user taps any of the
messages, a new screen will appear showing the agessdetails (date, time,
description) and there is also a chance to shath e®essage to the list of users
registered in the database (there are three ugeaitalzle) by tapping on the “compartir”
button. After selecting a user from the list, a neween with the appearance of the
“Mail” application will be opened and the description tbe message and the
destination address will appear depending on thecteel user. This message can be
completely customized as long as the destinationaé-is valid. In the case the
destination address is invalid an alert will bewshaand the sending e-mail will be
saved as a draft in th&fail” application of the device.

When an alarm message arrives from the server #w’sudevice will change
automatically its showing screen and will go irtte screen in Figure 2.
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Figure 2 New alarm dialog

After sliding the unlock bar, the application willrn into the next screen, but before
clicking on the “OK” the user will need to wait uinthe application loads some data
from the server, for that reason the mentionedobutill be disabled for a while. When
all the new data is received from the server, ther us able to click the button. The
details of the alarm will be shown above the buttéigure 3 and Figure 4 show the
alarm dialog consecutive screens.
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Figure 3 New alarm dialog (second screen)

Sin SIM 15:46

CERRAR
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Figure 4 New alarm dialog (third screen)
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The third screen of the alarm dialog gives the tmear different options.

The “cerrar” button closes the alarm dialog andagha new alarm dialog if there is any
in the queue. If there are no more pending alathesnext showing view will be the
message’s tab, where there will be new notificatjaonfirming the status change of
some devices, for example, if there is an alarrth@éhouse, the siren will be switched
on automatically.

The “compartir” button gives the user the chancehare the details of the current alert
to any of the users appearing in the database. flihigionality is already explained
above in the messages point.

The “llamada” button is used to make a call to afiythe user’s associated in the
database. When tapping on this button a new dmaitigoe shown and a list of three
names will appear on the screen (Figure 5). Ifuker taps one of these names, the
device will start making a phone call to the numhssociated to this contact in the
database without dialling.

Tomar secuencia de imagenes

Céamara 1

Camara 2

Camara 3

Cancelar

Figure 5 Example of a checking box to select a canae
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Finally, the “tomar imagen” shortcut does not haweal functionality implemented as
the application is a “beta” version and the picsufanctionalities are still not defined,
so there is no chance to take pictures of the handesend them.

3 FACTS TO KEEP IN MIND

The application needs to download data from theesen some cases. For this reason,
when the user makes any change that will alterddtabase, the changes will not be
shown immediately in the application, so the curistate of a device or the activated
scene will appear in the screen automatically seemonds after the alert view has

appeared.

There can also be a delay when launching the ajglic while the screen shows the
“loading” message. This means that the device dabaoconnected properly to the
server, or that the device has not network conviectiAs explained before, the same
thing can occur while the application is active.this case, there will be an error
message in the scenes screen and any requestbydtireeuser will not be answered.
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APPENDIX 1
APPLICATION INSTALLATION MANUAL

1 INTRODUCTION ..ottt 1.
2  PRINCIPAL REQUIREMENTS .......oiiiii e 1
3 STEPS TO FOLLOW ..ottt ettt 2...

1 INTRODUCTION
This manual explains the user the steps to follmwstall the application successfully.

2 PRINCIPAL REQUIREMENTS

The application is available faPhoneandiPad, so it is necessary to own an original
device made byApple Theapphas been tested ®@S 5andiOS6. Some services such
asLocation Manageare only available afte©S 4.0 Autorotation can be also excluded
in older versions ofOS as the code has been changed through the years.

There are also some devices that so not suppotitasiing or background execution,
especially the ones that run initiall@S 4.0or earlier. To check this, user will need to
check his/her device’s serial code to see if theicgesupports multitasking. If the
device is too old for this, the most important fuioicality of the application will not be
available, although application will launch nornyall

There must also be a correlation between the veiEi@OS running in the device and
the Xcodeversion that will be used to install the applicatia the device. To this day,
the latest version ofcodeis 6.1 and this version only supports devices using frfO@
4.3t0 10S 6.1 so if we have a device with an earlier operasiystem Xcodewill not
let us install ouappin that device. Table 1 shows this relationshigc#cally:

Version of Xcode IOS SDK Deployment target
4.3 iI0S 5.0 Earlier thanOS 4.3

From4.3.1t04.4.1 iI0S 5.1 Earlier thanOS 4.3

From 4.5t04.5.2 i0S 6.0 FromiOS 4.3t0i0S 6.0
4.6 iI0S 6.1 FromOS 4.3t0i0S 6.1

Table 1 Correlation betweenXcodeand iOS versions

It is also necessary for the user to be able tmecinto an internet network in order to
connect the device to the central server. Thistkmmade via 3G or via WiFi. If the
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application is active and the network connectiotos, the application will show the
user a message (Figure 1) in the scenes screé¢hentietwork connection is restored.

Figure 2 No connection message in the scenes screen

After this, the socket connection starts with tb&hantication progress.

3 STEPS TO FOLLOW

The first step for using the application is to alsit in the device. To achieve this, the
user will need @Mac OS Xcomputer and a USB cable. When the link between the
computer and the device is established the applicas run in Xcode and it is
automatically installed in the device. After cheukithat the application is correctly
installed, it will appear in the application’s ligtith the name “wsdl2objc” and the
application will be correctly installed in the de®i
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APPENDIX IV
UPLOADING AN APP TO THE APP STORE

1 INTRODUCTION ..ottt 1.
2  STEPS TO FOLLOW ...t 1.
3 RESTRICTIONS ... e naees 4

1 INTRODUCTION

We have not been able to upload our applicatiorth® App Storedue to some
restrictions defined byApple Some of the most common restrictions will be désd
later on. Before that, the main steps to uploadOshapplication to theApp Storewill

be explained. Note that the specific restrictidmst tmade us impossible to upload our
application are defined in the body of the report.

2 STEPS TO FOLLOW

Once we have a development certificate (this wase dmefore starting working in the
project), the next step is to launch the app in tlewice to test all theapgs
functionalities. It is recommendable to test thelaation in different devices with
different iOS versions. A simulator doesn’t run all threads that on devices, and
launching apps on devices usiKgodedisable some of the watchdog timers. For this
reason, it is necessary to test the app on atiehiees available.

The next step is to configure our applicaticftgdeproject) for distribution. We first
need to know the device’s ID (UUID code), which danobtained usingfuneswhen
the device is connected to the computer. NextheApple’s Member Center, in the
devices tab the obtained device ID must be writfBme system automatically will
recognize our device with the name that we haveigusly defined for the device (for
example, “My iPhone”).

Once the device we are going to use for testimggsstered, the next step is to create an
IOS App Store PackagBefore starting, it must be said that it is nosgible to create
an archive inside a simulator build. In the currgmbject in Xcode we choose
product>archive and a window similar to this (Figgdy) will appear (check if there are
no compilation errors before doing this).
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8eoo CGrganizer - Archives [

}_. E—iﬁ'iuﬁ

Drevites Repositories Projects | Archives | Documentation

HelloWorld
HelloWorld Vaiid
Archive Type: 1G5 App Archive alidate...

Creation Date Agril 16, 2013 3:33 P Distri biste ..

Version: L0

deani antoncontreras. Hellawarid

Estimated App Stere Size: | Estimate Size

Name | Ereatian Date m Comment Status
HedioWorld April 16, 2013 3:33 PM

Figure 1 Archives list window

Xcodegives us two options (validate and distribute) thdk be used after creating ¢
account iniTunes Conne. Once the account is created we click on “Manager
apps” and we can start apprecord (Figure 2yising the “create new app” buttc

App Information

Enter the following information about your app.

Default Language Spanish >
App Name
SKU Number
Bundle 1D wsdi2objc-* =

You can register a new Bundle ID here.

Bundle 1D Suffix |

Your Bundle ID

_. Note that the Bundle ID cannot be changed if
the first version of your app has been approved
or if vou have enabled Game Center or the iAd

Network.

Figure 2 App information questionnaire
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The “app name” and the “SKU Number” fields will be ones that we want to appear
in the App Store The “Bundle ID” list will be a list of suffixestsred in theXcode
projects saved in our computer. This is usuallyriame of the project so both values
the Bundle ID and the App ID must match. The “BentlD Suffix” depends on the
version of the project that we have done, in oweoae used a different suffix for the
iIPhoneand thaPad application.

After this, Applewill ask us to fill a form with a brief descriptioof our application’s
functionalities and some other facts that will hidpm to set a recommended age range
to use this application. When this form is compgieféled, we have to define if the
application will be free or we will set a prize femach sale. After adding some
screenshots and the icon that will appear inApp Storethe application is ready to be
uploaded (a message with a yellow point will apgezside thepps icon) and we can
go back to the archive window Xcode

The first step is to validate the project to chddkere are not compilation errors such
as missing pictureXcodewill then ask to introduce olitunes Conneatredentials and
later, it will validate the project. Once the pudjés validated, the next step is to click
on the “Distribute” button. The process will be g@me as in validation, but in this case
it will be longer as the project will need to belagrled toiTunesConnectTo ensure
that the application has been uploaded correcttygw back to théfTunes Connecind

in the “Manage your app” section the applicatioatist (Figure 3) will appear as
Waiting for Review

Versions

Current Version

Version 1.0
Status @ Rejected

Date Created Mar 22, 2013

Figure 3 Current status of the application

This state will keep some days until the appligai®reviewed (usually, 5 days), after
this period of timeApple reviewers will give us an answer, and in the cdse t
application is rejected, they will answer the reesof the rejection.
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3 RESTRICTIONS

There are some restrictions thapple has set for uploading a®S appto the App
Store.Below, some of them are described:

Matching icons: Apple is now requiring the 512x512 iTunes Storenigoatch the
57x57 icon displayed on the iPhone. This means tinaticons don’t have to be
identical, but there should be something shareddsst the two.

Simulating failures: Appledoes not like the developer to simulate a failurerash in
theappby displaying a cracked screen, for instance.

Closing theappwith a button: Appledoes not accept to show an exit button inapp
as anapp can only be completely closed using the devic&sdard method (double-
click on the “home” button, and pressing the stigpa of the application icon).

Bandwidth usage over cellular networks:It is usually recommended not to exceed
4,5Mbytes in a five-minute time. This amount ofalaan be checked in the “usage”
section of the device.

Ensuring the app description is accurate:This description is the only one that the
reviewer will have about the application. If thesdeption is ambiguous, the reviewer
may reject theapp because he/she things that it does not make thetidualities
expected.

Brief description when updating the app: Every time theapp is updated, it is
necessary to make a brief description about whabkan changed.

Operative System compatibility: When uploading th@pp, Appleasks the developer
to claim whichiOS versions theapp supports. So it is better to say that the develope
application supports few versions, as it is edasig¢est the application in fewer devices.
If there is any compatibility failure, the applicat will be rejected.

App crashing: Applewill not accept any application that crashes iroamal situation.

Screenshots must reflect theppin use: Some screenshots must be uploaded with the
application and all these screenshots must shove sditihe functionalities of thapp.

Including trademarks icons: An application can be rejected for including tradeks
icons such as th&ppleicon.

Including price in the apps description: According to Apple this will create
confusion between users as prices might be writtelifferent currencies.

Use of animated violence iconsrhis is obviously one of the main reasons whyapp
is rejected. There are different levels of ratirdgpending on the recommended
minimum age for users, but some images might beptately censored.

Use of public figures: Introducing celebrities’ pictures in thapp may result into
rejection of theapp.

Beta apps Applications that are “beta” or “trial” versions Mbe rejected. This can
happen when there is a button that has not furditgn In these cases, it is better to
delete these buttons until they do not have afoeationality defined.
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APPENDIX V
GLOSSARY

1 (DI {1811 (0] 8 1T T TR 1

1 DEFINITIONS

This glossary defines the meaning of some words tza be strange to the reader in
the project’s report.

IDE: It is the acronym forntegrated Development Environmert is a software
application that provides facilities for softwareveélopment. These applications usually
integrate compilers builders, interpreters, andaglva source code editor. Some
popularIDEs areEclipse, NetBeans, dficrosoft Visual Studio

API: 1t is the acronym foApplication Programming InterfaceAn API is a protocol
intended to be used as an interface by softwargoooents to communicate with each
other. An example of this is to import a libranfided in a programming language, and
then use it in a method.

Pop-up: It is a message shown in a new window that appesgsonding to an action
made by the application’s user. It will notify theamething important has occurred or
changed in the application.

MAC address: The acronym oMAC is Media Access Controlt is a unique identifier
for each network card of a devidd AC addresses are used in the media access control
protocol sublayer.

Plugin: It is a software component that adds a specifitufeato an existing software
application. Some popular applications (browseiBEd, media players) support
plugins. This is made to add easily new featuremtapplication or to allow third-party
developers to extend the application, for instance.

SDK: It meansSoftware Developer Kitt is a set of software development tools used to
create applications from a development platformthiis project’'s case, we used the
Android andiOS SDKs which have been used to create our applicatimms theJava
andObjective-Cframeworks.

Debugging: Debugging is the process of running a piece of cwliée the developer is
trying to find and reduce the number of bugs indbde. If the app crashes, debugging
is a quite pretty method to discover in which pafrthe code the app crashes, or to
check the value of the variables in the differemt loops.

Binding: It is the process of associating an Internet sottkatlocal port number dP
address.
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HTTP protocol: It is the acronym foHyper Text Transform Protocorhis protocol is
the foundation of data for thé&/orld Wide WebHTTP works as a request-response
protocol in the client-server computing model.

TCP: Its meaning isTransfer Control Protocollt is one of the two original code
protocols of thelP architecture.TCP protocol ensures reliability, order, and error-
checked delivery of all the streams running throagprogram connected to internet.
For this reason, streams need more time to beféraed than ilJDP.

UDP: Its meaning idJser Datagram Protocollt is the second original code protocol of
the IP architecture. It is “opposite” ICP as there is no guarantee of delivery, ordering
or duplicating protection. It is used fafolP, online gaming, oDHCP as these
applications and protocols need speed over reliabil

Client-Server architecture: It is a distributed application structure wherer¢hare two
different hardware types (server and clients), thety share the same system and
protocols in order to communicate over a computivark. The server is always
waiting for a request from a server, and if it miswaering to a previous request sends the
new request to a queue to process it later. Cleariamake requests asynchronously.

Framework: A software framework is a group of different lidess combined to enable
development of a specific project or solution.nitludes support programs, compilers,
tools sets andPlIs.

Library: A library is a collection of subprograms used toalep software. A program
invokes a specific library via a mechanism of theguage in which it is written.
Library code is organized in such a way that it banused by multiple programs that
have no connection to each other.

Dismiss: It is the action of closing a pop-up dialog. It d@made responding to a user-
action event or responding to a system event.

Memory leak: It occurs when a program manages incorrectly meralbogations. This
happens when an object is allocated in memory aohat be accessed by the running
code. This fault can be only diagnosed by the agerlwhen debugging the code.

SHA-256: It is part of a group of cryptographic hash funesolt transforms a text file
into a single fixed length value. This transforroatis made to secure data that travels
through the internet, so that the legible text ¢i#mnot be traduced for bad purposes by
a packet analyzer in a remote computer.

AppDelegate: The App Delegates a custom object created at app launch time. The
primary job of this object is to handle state traoss within the app. It is responsible
for launch-time initialization and handling tranaits to and from the background.

Bug: It is an error in the code that produces an incbrog unexpected result. Some
failures are caused by developers in the source oodesign and others can be caused
due to the compiler which is producing incorreai€o

Storyboard: It is a new characteristic i©S 5that is used to design navigation-based
applications graphically, in instead of programmety as in earlier versions @S
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Thread: A thread of executiors the smallest sequence of programmed instructtuats
can be managed independently by an operating systdmaduler. Each operative
system use different ways to manage different ttewedn most cases, a thread is
contained inside a process.

DNS: It is the acronym foDomain Name Systertt is a hierarchical distributed naming
system for computers, services, or any resourceextad to the Internet or a private
network. It translates domain names to numeriPabddressesDNS is an essential
component of the functionality of the Internet.
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