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ABSTRACT

An online system is successfully used by Universiti Tenaga Nasional students and staff.
However, time by time, any existing information system is needed to be maintained in
order to satisfy requirements of its rapidly developing environment. This research is
focused on developing and introducing an alternative way of keeping student timetable.
Since the mobile technologies are occupying our everyday routine and become a part of
people’s lives, students will be able to keep timetable on their Android phones and
another Android based mobile devices. Along with convenience in use, the application to
be developed is going to adopt additional features like maintaining class assignments,

importing, and export or import timetable.
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CHAPTER 1

INTRODUCTION

1.1 Project Background

Universiti Tenaga Nasional uses centralized system, which almost fully provides services
in organizing, controlling and managing academic study and all processes related to il.
Existing system is universal, because of its reliability and simplicity in use as well as a
great variety of functionality exists. Many processes from student registration to finance
transactions are handled and processed by this system. As time goes further, requirements
of rapidly developing environment are getting higher. There is a need today, for students,
to have an alternative way of keeping their timetable. Since, any system time by time
should be maintained, new functionalities and features are introduced [1]. The research to
be done is focused on analyzing the current system and introducing the new capability by
developing an Android based application in order to provide students with more

convenient way of keeping class schedule and managing their study.
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1.2 Problem Statement

One of the most important and frequently used function of the current system among
students is time table. Since, it is difficult to memorize time table, classes, venue and time
of the class; students have to always refer to the schedule. Actually, there are many ways
to keep or view the time table: login to the system, print time table, make screenshot and
etc. All of those methods are workable, but have some drawbacks. Logging in requires
network connection and PC/Laptop, printing time table waste paper, might be forgotten or

lost, screenshots, if there is a change in the schedule, forces the student to make it again.

1.3 Objectives
1) To develop an Android application which can be used by students to create and
keep class timetable, as well as main the schedule of class assignments.

i) To develop a Web-based timetable application similar to the one used by Uniten.

1.4 Scope
1) The application is developed based on classes at Universiti Tenaga Nasional.
2) The application is compatible with Android based devices.

3) The application will contain the following features:

» Timetable can be created within the Android application itself.
« Timetable can also be exported and imported through Internet/Bluetooth from

a Web-based application.
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The list of class assignments to be done can be created and maintained within the
Android application. Some of the other futures are going to be discovered during the

further research.

1.5 Requirements

The application to be developed needs following requirements:

» Eclipse IDE.

e Android simulator.

¢ Mobile phone with android operating system.
*  Wamp server.

e Notepad++.
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CHAPTER 2

LITERATURE REVIEW

2.1 Introduction to Literature Review

This chapter discusses related topics required for developing this mobile application. The
study covers a general overview on mobile applications and mobile application
development process, by reviewing the most popular development platforms. Also the
discussion is done on the overall look of Universiti Tenanga Nasional (Uniten) current
online system, review and comparison of existing mobile applications on Android
platform and development tools and software developing language to be used for the

development process itself.

2.2 Overview of the Mobile Application Development

Nowadays, there are around five billion people that use mobile phones. Mobile phones
are advancing other technologies in terms of rapid speed of development that industry is

experiencing. For comparison, there are only 1.7 billion personal computers being used
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around the world [2]. According to Meier [3] now, it is an exciting time for mobile
application developers, because mobile devices have never been more popular than now.
Many different types of smartphones, tablets and PDAs are getting more preferable and
becoming a regular choice for consumers. There are many features and applications
available among mobile phones and devices such as, email sending, web, Global
Positioning System (GPS), games, multimedia, entertainment, study and business. A
number of companies like Apple, Nokia, Samsung, HTC, Google, RIM and Microsoft are

leading in smart phones industry. Figure 2.1 illustrates some types of smartphones.

Figure 2.1 Small Collection of Smartphones [4]

So, what makes popular the development of mobile applications? As mentioned in this

chapter before, versatile and stylish mobile devices with features like GPS, touch screens,
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accelerometers, powerful processors and huge memory provide an amazing platform
upon which programmers and developers are becoming able to create innovative mobile
[3]. If refer to online resources, there are around five hundred thousands of applications in
each Apple Store and Android Market. Figure 2.2 shows the number of downloading

mobile applications by users from Android Market.

(3

10 BILLION
downionds.~ end countingl

Android Market
Growth ——~ [ TR

&t

pins rmpne e e—

Figure 2.2 The number of downloads from Android Market [5]

From this huge numbers of statistics it seems that up until today the development in
mobile applications field has significantly grown. Roughly say, it is obvious that per each

developed application on Android, there are up to two thousands downloads. Again, it

(%1 CamScanner
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proves that developing mobile applications is very popular from perspective of

programmers as well as from perspective of users.

This research further discusses the three major platforms that are widely used in

developing most mobile applications.

2.2.1 Developing J2ME Applications

This section will briefly explain about the main aspects in developing J2ME applications

and about J2ME platform itself.

2.2.1.1 Introduction to J2ME

J2ME stands for Java 2 Micro Edition. Sun Microsystems defines J2ME as "a highly
optimized Java run-time environment targeting a wide range of consumer products,
including pagers, cellular phones, screen-phones, digital set-top boxes and car navigation
systems." In another words, it is a version of Java designed for devices with limited
memory and processor resources, which makes it as an ideal environment for developing

software on mobile devices [6].
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2.2.1.2 General J2ME Architecture

The general architecture of J2ME can be considered modules divided into two main

building blocks: configuration and profile as shown in Figure 2.3.

I2ME
Profile

Profiles

I2ME

Libraries

i i
- | JavaLlanguage | :

[ Java Virtual Machine |

Configuration

Host Operating System

Figure 2.3 J2ME Architecture [6]

Configuration: J2ME configuration defines minimum requirements of the platform
needed for group of devices which have similar processing and memory capabilities. A
configuration is based on Java Virtual Machine (JVM), java language and minimum class

libraries in order to support that group of devices [6].

Profile: A profile extends configuration and responsible for specific needs of the certain
device family. It acts as a mean which guarantee interoperability between devices and

comes with a variety of Java class libraries [6].
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2.2.1.3 J2ME Development Tools

J2ME applications as normal Java applications are able to be developed on any IDE like
Eclipse or Netbeans. The only requirement is being aware of libraries to be used. Also,
there are several types of IDEs for special purposes such as developing wireless

networking applications [6]:

Borland JBuilder 7 Enterprise with MobileSet 3.

e Sun Microsystems' Sun ONE (Open Network Environment) Studio 4 Mobile
Edition.

e Metrowerks CodeWarrior Wireless Studio 7.

e S5 Systems' jVise (based on IBM Eclipse technology).

2.2.1.4 Advantages and Disadvantages of J2ME

Wide variety of cellphones like Nokia, earlier versions of Samsung support J2ZME
applications. However, as any technology available today, J2ME has its own advantages
and disadvantages. The main disadvantage is the fact that not many mobile devices

nowadays support J2ME applications, in other words this platform is not so popular

among the users [6].
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2.2.2 Developing 10S Applications

This section will briefly explain about the main aspects in developing 10S applications

and about the 108 platform itself.

2.2.2.1 Introduction to 10S

10S previously stands for IPhone Operating System, which is developed and distributed
by Apple Inc. As IPhones, IPads and IPods are getting more popular and popular; the

interest in developing applications among programmers also grows [7].

2.2.2.2 10S Architecture

The 10S architecture is similar to Macintosh OS architecture. The top of 10S layer

organized as in the Figure 2.4, which shows that 10S acts as an intermediary layer, so

that it can be suitable for different types of hardware.
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Figure 2.4 10S application layer architecture [7]

But, the general implementation of 10S technology can be viewed as layers as in Figure
2.5. At the lower levels the fundamental services run and at the higher levels more

sophisticated services and technologies are implemented.

Cocoa Touch II

Media

Core Services

Core OS

Figure 2.5 Layers of 10S [7)

2.2.2.3 10S Development Tools

The complete toolset for developing I0OS applications includes [7]:
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 XCODE IDE.

e Performance analysis tools.
e 10S simulator.

e Mac OS.

o 10S SDKs.

2.2.2.4 Features and Limitations of developing on 10S

According to Goldstein [8] there are features and limitations in developing applications

on 10S. The main features are:

e Access the Internet.

e Know the location of the user.

e Track orientation and motion.

e Track the action of the user’s finger on the screen.
e Play video and audio.

e Access the user’s contacts.

e Access the user’s pictures and camera.

Along with powerful features, the 10S also has some limitations such as [7]:

e Small screen of IPhones.
e Inconvenience for users with fat fingers.

¢ Limited processor power, memory and battery life.
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2.2.3 Developing on Android Platform

This section will briefly explain about the main aspects in developing Android

applications and about the Android platform itself.

2.2.3.1 Introduction to Android

Android is the world popular platform based on Linux OS developed by Open Handset
Alliance, led by Google. Many mobile devices like smartphones, tabs and notes under

world famous brands as Samsung, HTC, Motorola and LG run on this platform [8].

2.2.3.2 Android platform architecture

The architecture of Android platforms is based on smaller version of Linux OS and its
kernel. This section describes the architecture of Android platform according to Meier [3]

and Android-Sharks online resources web-site. Figure 2.6 illustrates the general overview

of the Android architecture.
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Figure 2.6 Android architecture [9]

As the figure shows, the basic fundamental part of the architecture is a Linux kernel,
where it ensures the functioning of the system and is responsible for security, memory
management, power system and processes, and provides a network stack and model of
drivers. Kemnel also acts as an abstraction layer between hardware and software slack.
"Above" kemel as software middleware is a set of libraries, designed to provide essential
basic functionality for applications. That is, this level is responsible for providing the
implemented algorithms for higher-level, support for file formats, the implementation of
encoding and decoding of information (in the example is a multimedia codecs), graphics

rendering, and more. Libraries are implemented in C / C++ and compiled for a specific
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hardware device, with which they are supplied by the manufacturer in the form of a preset

[9].

Given below are several examples of Libraries used in Android are listed [9]:

e Surface Manager - is a composite window manager like Compiz (Linux), but
more simplified. This allows the system to create interesting seamless effects,
transparent windows, and smooth transitions.

e Media Framework - library, implemented based on PacketVideoOpenCORE.
With their help, the system can record and playback audio and video content,
as well as the output of static images. It supports many popular formats,
including MPEG4, H.264, MP3, AAC, AMR, JPG, and PNG.

» SQLite - a lightweight and high performance relational database that is used
in Android as the main engine for working with databases used by applications

to store information.

On the same level is Android Runtime. Its key components are the core set of libraries

and virtual machine Dalvik. Libraries provide most of the low-level functionality that is

available to libraries of the Java [9].

Level is located above the Application Framework, sometimes called frame level

applications. Through the application framework developers get access to the API,
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provided by the system components that lie below the level. In addition, due to the
architecture of the framework, already realized features of other applications are able to

be accessed, unless access is allowed [9].

At the top of the Android software stack is the application layer (Applications). This
includes a set of basic applications, which are pre-installed on OS Android. For example,
it includes a browser, email client program for sending SMS, maps, calendar, contact
manager, and many others. List of integrated applications can vary depending on model
and version of Android. And apart from this basic set of applications, all other

applications including those that are installed by the user are able to be taken under level

of concern [9].

2.2.3.3 Android Development Tools
The main tools used in developing Android applications are:

e Android Software Development Kit (SDK).

e Indegrated Development Environment (Eclipse, NetBeans).
¢ Android Development Tools (ADT, plugin).

¢ Dalvik Virtual Machine.

e Android Simulator.
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2.2.3.4 Android platform features

According to Meier [3], Android Platform has these noteworthy features that are listed

below:

No licensing, distribution, or development fees.
Wi-Fi hardware access.
GSM, EDGE, and 3G networks for telephony or data transfer, allowing you to

make or receive calls or SMS messages, or to send and retrieve data across
mobile networks.

Comprehensive APls for location-based services such as GPS.

Full multimedia hardware control including playback and recording using the
camera and microphone.

APIs for accelerometer and compass hardware.

[PC message passing.

Shared data stores.

An integrated open source WebKit-based browser.

Full support for applications that integrate Map controls as part of their user
interface.

Pecr-to-peer (P2P) support using Google Talk.

Mobile-optimized hardware-accelerated graphics including a path-based 2D
graphics library and support for 3D graphics using OpenGL ES.

Media libraries for playing and recording a variety of audio/video or image

formats.
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e An application framework that encourages reuse of application components

and the replacement of native applications.

2.3 General Overview of UNITEN Current System

As was mentioned before Universiti Tenaga Nasional uses an online system in order to
organize academic process and all other things related to it. An interview was conducted
with Manager, Database Administrator of IT and Multimedia services of Uniten Mr,
Mohammad Shukeri bin YusufT. Basically, all questions were focused on technical part of
the system in general and the main attention was paid on the organization of the

timetable.

Uniten uses this system in almost all its working areas. These fields include education,
management, finance, technicians and others. All processes are interrelated and refer to
the general database, which have been developed using Microsoft SQL Server. The
system has a multileveled an authorized access and each level has it is own priorities and
restrictions. The authorization process is processed by using Windows Active Directory,
means that the database does not store any password. A specific Graphical User Interface
has been developed on Visual Basic 6, which is also responsible to process and represent

the data from the database.
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The discussion is going to be continued in more detail in Chapter 3 in order to identify

necessary requirements.

2.4 Review of Existing Applications

In this section several types of existing applications with similar functions are going to be

discussed.

2.4.1 “A+ Timetable™ application

According to online sources “A+ timetable™ is an application developed on Android
platform which helps to organize daily schedule in the school. Figure 2.7 illustrates the

screenshot of the main interface of the “A+ timetable” application [10].
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A+TimeTable
Monday Tuesda Wednes Thursda Friday
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Export to JPEG

Figure 2.7 “A+ timetable™ application [10].
The “A+ timetable™ has the following features:

e  Week overview.

e  Widget with current/next.
e Odd/Even week option.

e Tab days view.

® Texl to speech.

20
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e Export timetable as image.
¢ Auto silence/vibrate phone during lessons.

e Share timetable with friends (Bluetooth, email).

2.4.2 Timetable Application of Uniwersitet w Bialymstoku (UWB)

This application has been developed for Android platform for servicing students of
Poland University UWB in order to provide with opportunity to view the timetable and
details of the subject. Figure 2.8 demonstrates the screenshot of the main view of the

application [11].

Figure 2.8 Timelable application of UWB [11].

CamScanner
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Figure 2.9 “Homework and Timetable™ app. [12]

This application has several features listed below:

e Create timetable with homework assignments and exam.

e Maintain timetable changes.

¢ Rotating screen.

¢ Unfinished assignments notification.

e All subjects, assignments and exams follow real date.

e Auto silent mode.

CamScanner
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Application allows to:

e View the schedule according to personal number.

e Enter more personal numbers and switch between them.
e View subject details by clicking on them.

e View lecturers’ details.

« Widget.

¢ Gesture for switching.

2.4.3. “Homework and Timetable” Application for Students

The *Homework and Timetable™ is another application available for Android phones
which is able to keep track of student’s current class schedule and homework

assignments. The Figure 2.9 shows the screenshot of this application [12].
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2.4.4 Comparison of Reviewed Applications

Three existing similar applications have been reviewed in the sections above. Table 2.1

compares the features of the existing application with the proposed one.

Table 2.1 Comparison of Reviewed Applications

Features of the A+ Timetable of Homework and Proposed
applications Timetable UwB Timetable application
Timetable creation Yes No Yes Yes
Timetable editing No Yes Yes Yes
Importing timetable No Yes No Yes
Export/backup Yes No Yes Yes
timetable

Assignments keeping No No Yes Yes
Auto Silent Mode Yes No Yes Yes
Screen Rotation No No Yes Yes
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2.5 Development Tools and Programming Languages

2.5.1 Application Software

Eclipse is an open source community whose projects building tools and frameworks for
creating general purpose application. The most popular usage of Eclipse is as a Java

development environment (eclipse.org).

NetBeans IDE is a free open-source program for developers in order 1o create

professional desktop, enterprise, web and mobile applications (netbeans.org)

Android Development tool is a software development kit used as a plugin within the

Eclipse IDE. It allows programmers to create and debug applications easier and faster.

Notepad++ is a free source code editor. It is somewhat similar with Notepad and
WordPad. The main differences from WordPad are that it allows users to manage
different documents in tabulated form. In addition, it also provides line-numbering which
is important for debugging purposes. The interface mainly consists of whitespace for

codes which means that user has to compile the codes and only be able to see the

interface. [13]
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2.5.2.3 PHP

The term PHP stands for Hypertext Preprocessor is a widely-used open source general-
purpose scripting language that is especially suited for web development and can be
embedded into HTML. What distinguishes PHP from something like client-side
JavaScript is that the code is executed on the server, generating HTML which is then sent
to the client. The client would receive the results of running that script, but would not

know what the underlying code was. Users can even configure a web server to process all

HTML files with PHP [16].

2.5.24 HTML

HTML stands for Hypertext Markup Language, developed by scientist Tim Berners-Lee

in 1990, HTML is the "hidden" code that helps us communicate with others on the World

Wide Web (WWW).

When writing HTML, users add "tags" to the text in order to create the structure. These

tags tell the browser how to display the text or graphics in the document [17].

2.6 Reviews on Development Methodologies

This section provides a brief review on the most common two types of software

development methodologies such as Waterfall and Iterative Methodologies.
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2.6.1 Waterfall Software Development Methodology

The waterfall emphasizes a structured relation between defined phases. And each phase,
which consists of certain set of activities, must be completed before proceeding to the
next phase [18]. Primarily, waterfall methodology divides the project into concrete phases
with predefined outcomes for each phase. Mostly each company or project team name
these phases differently, according to their project. But generally, waterfall methodology

can be viewed as shown in the Figure 2.10.

Define
15%

Figure 2.10 Waterfall sequences [18)]

The first phase is about what the system will do, in other words its system requirements.
Second, how the project is going to be designed. Third, is about actual coding. The fourth
phase is focused on testing the developed system or application. And finally, the fifth

phase is totally about tasks such as go-live, documentation and training.

(%1 CamScanner
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2.6.1.1 Waterfall Strengths

Most of the benefits from using a waterfall methodology are directly related to its

underlying principles of structure. These strengths include [18]:

Ease in analyzing potential changes
Ability to coordinate larger teams, even if geographically distributed
Can enable precise dollar budget

Less total time required from Subject Matter Experts

2.6.1.2 Waterfall Weaknesses

Along with its advantages, highly structured approach also leads to certain disadvantages

such as the following [18]:

Lack of flexibility.

Hard to predict all needs in advance.
Intangible knowledge lost between hands-offs.
Lack of team cohesion.

Design flaws not discovered until the Testing phase.
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2.6.2 Iterative Software Development Methodology

The Iterative methodologies are focused on highly concentrated teams with minimum
structure and constant feedback form Subject Matter Experts [18]. Figure 2.11 illustrates

the sequences involved during the iterative software development methodology.

Iterative Sequence

Iteration 1}lteration/2]’  Iteration3 Iterationi4 " JRelease

20% 20% 30% 25% o Ly
Iteration 1 literation'2] " Iteration 311! Iteration'4 |[Release
25% 20% 25%) SN2 M LyAc

Figure 2.11 Iterative Methodologies [18]

The iterative methodology is focused on creating a series of working prototypes for
evaluation by the SMEs until the objectives are accomplished and the system is ready for
final release. In other words, during the iterative methodology the essential team keeps

creating prototypes until all requirements are satisfied and goals are met.

2.6.2.1 Iterative Strengths

Many of the strengths of the iterative approach are listed below [18]:
e Rapid feedback from actual users.
o Flexibility to address evolving requirements.
¢ Design flaws discovered quickly.

e Easy to roll-out new functionality in stages.

(%1 CamScanner
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 Higher motivation and great productivity.

* Very little knowledge loss between phases.

2.6.2.2 Iterative Weaknesses

The drawbacks to using an iterative approach are worth considering and should be

weighed carefully when deciding on a methodology for a new project. Some of the more

serious weaknesses include [18]:
 Difficulty in coordinating larger teams.
* Can result in a never-ending project if not managed properly.
¢ Tendency to not document thoroughly.

e Predicting the precise features to be accomplished in a fixed time/budget.
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CHAPTER 3

ANALYSIS

3.1 Chosen Software Development Methodology

A software development methodology is a framework used to organize, plan, structure
and control the process of developing an application or information system [19]. Software
development process may consist of research, new development, prototyping,
modification, reuse, re-engineering, maintenance or any other activities that result in
software product. Two the most common methodologies waterfall model and iterative
approach were reviewed in Chapter 2. The waterfall software development methodology
was chosen as the most suitable methodology in order to develop the application

proposed and satisfy all requirements of the project.
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3.2 The Detailed Structure of Waterfall Model Software Development Methodology

and Phases

As was mentioned before the structure of waterfall model consists of discrete phases. The
name, outline and outcome of each stage depend on the project. Figure 3.1 illustrates the

whole structure of the complete waterfall model being used throughout this project.

R N Y T

Figure 3.1 Waterfall Model Structure

As it is shown above, the application to be developed is going through these stages. Each

stage is defined by the brief description further in this section.

(%1 CamScanner
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Requirements Engineering — is a first stage of a whole lifecycle of project development
where the requirements of the proposed system are collected. The methods used for
collecting data are interview and observation. The output of this stage is to generate

Requirements Specification Document.

Analysis and Design — is second stage where and architectural design is created and main
components of application, together with interfaces and their interaction are identified.
Along with producing soft architecture of the application, the hardware such as mobile
device platform, operating system and other peripheral devices are chosen. The output of
this phase is to generate System Architecture document (Flowchart, Sequence, Entity

Relationship, Data Flow and etc. diagrams).

Coding — is the stage where the actual coding takes place. The application is going to be
coded according to software design document. The programming language and
environment, coding technique and code documentation are identified. The output of this

stage is Executable Software Application.

Implementation and Testing — is a stage where developed application will be installed on
several mobile devices and properly tested. Throughout this stage the application is going

to be tested from different approaches and prepared for the final release. The application

- e
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to be released must satisfy its initial requirements. The output of this phase is Integrated

Software Product.

Maintenance — is a [inal stage where successfully installed application is going to be
periodically checked for the identifying updates if necessary. The changes will take place
according to periodic feedback collected from users or according to other environmental
changes in application requirements such us, changing the timetable format of UNITEN,
format of subject code or subject name as well. The output of this phase is report on the

necds for updating, followed by updated version the application.

However, the scope of the Project 1 is to cover Requirements Engineering and System

Analysis and Design phases.

3.3 Requirements Engincering

In order to identify sufficient requirements to develop the proposed application an
interview with specialist from 1T and Multimedia Services department of Uniten was

conducted and review on existing similar applications was done.
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3.3.1 Reviewing Existing Applications

Reviewing existing system is one of the data collection tools that had been applied for
requirement gathering. The reviews have been discussed in Chapter 2, section 4. From
that it has been decided that the application to be developed will have the main features

such us:

o Timetable creation: allows users to create timetable, :
o Timetable editing: allows users to edit timetable. j
e Importing timetable: allows users to import timetable from Uniten system.

o Export/backup timetable: allows users to export timetable as JPEG file. ).
o Assignments keeping: allows users lo keep records about class assignments.

e Auto Silent Mode: automatically switch in silent/vibrate mode if it is class time.

e Screen Rotation: supports screen rotation to comfortable timetable view.

3.3.2 Interview

As was menlioned earlier in Chapler 2, an interview was conducted on July 26, 2012 at
ITMS of Uniten with manager and database administrator Mr. Mohammad Shukeri Bin

Yusuff. The questions asked, were focused on the structure and organization of the
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timetable of Uniten online system. Table 3.1 contains interview questions and answers

correspondingly.

Table 3.1 Interview Results

Interview Questions

Answers

What can you say generally
about Uniten System, from the

perspective of the student?

In order to authenticate students the system uses
Microsoft Active Directory. Database which is on
Microsoft SQL Server doesn’t store any username and
password. After logging in to the directory, students
can easily access their data online, including timetable

and etc.

What are the main components
of whole system, from the

perspective of the developer?

As | said, we use active directory in authentication
process, the Database Management System is built on
Microsoft SQL Server and the Graphical Interface is

organized by using Visual Basic 6.

How the data in the timetable is
organized? From database point

of view.

The table in the database consists of several fields,
which are of course interrelated with others. And this
data is accessed by using VB 6 and represented as

students can see now.

What algorithm is used lo

represent the timetable?

We use numbers to mark days, i.e. | — Sunday, 2 -
Monday and etc. and use starting time of the session
and duration. This simple structure allows us lo

represent time table properly.
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Is it possible somehow
integrate or to embed my
proposed  application  with

Uniten system?

Yes, technologically it is possible. But, I'm not sure
how exactly this process will be handled. Should your
application connect to our system or we should embed
somchow your application. This is research you should

do.

Do you have any raw idea
about how Lo organize transfer
of the data from the system to
mobile application? In what

form?

Better to send textual data, since any mobile
application faces lack of resource, especially memory.
But again, what is exactly way to send data, you should

think.

Overall, six question were asked during the interview. Based on the answers, following

requirements are identified:

 The data entries in database of mobile application must correspond to the data in

Uniten system timetable.

e The DBMS in mobile application must use SQL language.

o The application must be able to properly read data from the textual format and

correspondingly transfer it into correct form of the timetable.

¢ The application must provide the easiest and smooth way with minimum overhead

in order lo import timetable from Uniten System.
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3.4 System Design

During the requirements engineering process all requirements of the application are
identified. All the analyzed requirements have to be structured and converted into
organized and useful foundation in order to proceed with the application design. In the
System Design stage, all the prepared and analyzed system description is going to be used
to build logical and physical system specifications. The outcome of the this stage is a
variety types of diagrams such as Flowchart, Data Flow Diagrams(DFD), Entity
Relationship Diagrams(ERD), Sequence Diagrams and etc. which are going to be

discussed in Chapter 4, System Design.

3.5 Software Development Tools and Programming Language

Eclipse IDE together with Android Developing Tools (ADT) plugin is chosen as the main
tool in order to develop the proposed application. Based on the rescarch that has been
done in Chapter 2, Eclipse became the most suitable tool for developing an application on
Android. ADT is a full functional plugin, which contains Android Simulator in order to
immediately test the developing application. Also many tutorials are available in the

Internet in order to learn and enhance the code being developed.

The Java programming language is chosen as the main language for the developing the
application. But, still there are secondary languages which will be used in developing

application such as HTML and PHP in order to create dummy page similar to Uniten’s
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one, XML in order to create the interface of the application and SQL in order to process

data manipulations and operation.

The Database Management System to be used will be SQLite. It is quite popular and

widely used DBMS among the mobile application developers.
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CHAPTER 4

DESIGN

4.1 An Overview of the Application Design

The Application to developed is going to satisfy todays existing necessity among students
in order to have an alternative, easy and convenient way of keeping and maintaining class
timetable. In order to achieve this, the proposed application should be properly designed.
This chapter covers three main components of the application design such as data,
database and interface designs. Also, the flowcharts and some design specifications are

provided.

4.1.1 Application Design Speciflications

Also, there are some specifications needed to be noted during the database design and

actual coding. The objective of designing the database is to make the structure of the data
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as close to Uniten timetable as possible. In order to come up with correspondingly similar
structure of the data and appropriate data fields inside the database the requirements from
the interview are analyzed. The following points are essential to be considered during the

application design and coding itself:

e The Data Flow Diagrams must be drawn according to Uniten timetable data
structure.

e The data fields in Entity Relationship Diagram must correspond to Uniten
timetable data fields.

e The programming language to be used in developing database must be SQL.

e The correspondence must result in easy and smooth transfer of timetable data

from the system to the application.

The process of the importing timetable from Uniten system is a big deal needed to be
considered from many perspectives like possibility to implement, necessity to change
Uniten system, cost, security issues and etc. But, at this level, on theory, the importing

timetable mechanism is going to be implemented in the following way:

1. The Import button will connect user to Uniten system;

2. The Uniten system will prompt user to enter his ID and Password;

3. The Export button will be available on the Uniten System and will save the
timetable data in a certain format on the mobile phone;

4. Finally the application will load the data into database and display the complete

timetable to the user.
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4.2 Flowchart of the Proposed Application

Flowchart is a graphical or symbolic representation of the processes involved into the
whole functioning of the application. Figure 4.1 shows the flowchart of the application to

be developed.
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Figure 4.1 Application Flowchart
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Once a user launches the application, the main menu with several options appears. As it is
shown in the flowchart above eight options are available for the user to choose. Each
option is followed by a corresponding set of actions. By now, only create timetable option

is designed, Figure 4.2 is the flowchart of create timetable option.

Figure 4.2 Flowchart Create Timetable
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4.3 System Design

The system design is divided into three main parts which are data design, database design

and interface design.

4.3.1 Data Design

The data of the application is represented using Data Flow Diagrams (DFDs) which are
Context Diagram (CD) and Level-0 Diagram and Entity Relationship Diagram (ERD).
Three following figures illustrate each diagram correspondingly, Figure 4,3 CD, Figure

4.4 Level-0 DFD diagram and Figure 4.5 illustrates ERD diagram as well.

Figure 4.3 Context Diagram
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The context diagram illustrated above represents the scope of the application to be
developed. The application is operates only with certain class data, in this case is a data
related to represent timetable and keep correspondingly assignment records. Also, there is

source and destination of imported and exported timetable.

File

Tmhblc Data

Figure 4.4 Level-0 DFD

The Figure 4.4 represents Level-0 DFD of the application. As it is shown, there are three
entities that interact with the application and four main processes involved. Since the

application is going to work only with class data, only one main data storage decided to

(%1 CamScanner
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be enough. The main attention is given to users, since it is the most intractable part of the
program. Users are able to create and make changes to the timetable, as well as to view,
import and export it. The timetable data is also able to be exported certain format to the
permanent location on the mobile phone or later on, can be sent to the other device.
Importing timetable function is one the imporant functions too. This process is going to

be organized by retrieving the timetable data from Uniten system.

contains _d  subject w—— M _odpadignment

Is contained Is assigned
T ¥
take
is taken
create Jealimina ) .
Is created = "”"‘"?‘ N is given

Figure 4.5 ERD

The ERD above in Figure 4.5 represents the relationship between the main components
of the application is organized. As mentioned in earlier section the main figure in the
application is user, which in this case is a student. Since each student will use its own
application independently, the application is designed such that only one student is able to
use certain timetable, in other words the timetable is created individually for each user.
Then the rest is obvious that student is able to take one or many subjects as well as be

assigned zero or many assignments. The same things go to timetable and subject entities;
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such that one timetable can contain one or many subjects and one subject can has zero or

many assignments.

4.3.2 Database Design

This section will present all the schemas and tables regarding the database used in the

application. These tables give the details of cach entity mentioned earlier together with

constraints and type of information stored. Table 4.1 is the main table and consisted of

essential class data of the application.

Table 4.1 Timetable Information

Attributes Data type Constraint Content
Subject_code varchar(7) Primary key The code of the subject
Subject_name varchar(50) - The name of the subject

Subject_day int(1) - The day of the subject,
numbered.
Subject_time int(2) - Subject time, 24-hour
format
Offset_time int(2) - Offset, in case if there is a

classes starting not exactly
at every hour

Class_venue

varchar(10)

The venue of the classes

The table shown above is used to store all the necessary informalion in order to keep and

then properly display student timetable on the screen. Since the application is developed
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on mobile phones, it is taken to consideration to have a minimum number table in the
database in order to save memory and performance resources. That is why the database
does not have the separate table for subject entity, but have a separate table for

assignments which is illustrated in Table 4.2,

Table 4.2 Assignment Information

Attributes Data type Constraint Content
Assignment_id int(6) Primary key The unique id of each
assignment
Subject_code varchar(7) Foreign key The subject of the
assignment given
Instruction varchar(255) - A brief description of
what was given
Given_date date() - Given date of the
assignment
Due_date date() - The due date

An assignment has a subject from which it was given, instructions given by the lecturer

and time given to accomplish the task.

Generally, the two tables mentioned above are going to store all the necessary data in

order to provide proper functionality of the application.
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Figure 4.6 until Figure 4.13 roughly demonstrates the essential points of the future

application user interface.

Figure 4.6 illustrates the main menu interface of the application.
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them has it is own functionality. Users are able to choose one of this option and continue

using the application depending on their needs.

The next Figure 4.7 demonstrates the view timetable interface.
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Figure 4.7 View limetable interface

In view timetable option users are able actually to view their timetable, but there are also

abilities to add assignment or edit timetable.

Figure 4.8 below illustrates view assignments menu interface.
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Figure 4.8 View assignments interface

In the view assignments option, all assignments are listed in the table with corresponding
date of assignment submission. By simply clicking on the necessary assignment users are

able to view its details.

The next Figure 4.9 shows the add assignment option interface.
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Figure 4.9 Add assignment interface
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In this figure illustrated above, users are able to add new assignment in order to keep

record of and later, whenever it is necessary to refer back to it.
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The following several figures roughly illustrate process of creating timetable. Note, that

create timetable function will overwrite previous timetable data. Figure 4.10 is the first

step of timetable creation.

4 N\
New Timetable
How many subjects do you have?
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cancel continue
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Figure 4.10 Timetable creation interface step 1
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The figure above prompts to enter the number of subjects that user registered in current

semester. The next step is illustrated in Figure 4.11 where user has to enter information

about subjects in sequential order.

Subject 1

Please, enter the
following Information:

Subjectcode: [ ]
Subject name: [:::]
Classvenue: [ ]

.,A_.._y
<=n BETR) -

back continue

)

\_

L

O

v

J

Figure 4.11 Timetable creation interface step 2
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In the figure above program prompts user to enter basic subject information such as
subject name, subject code and venue. Figure 4.12 illustrates the interface where user has

to tick the time and day of the subject.
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Figure 4.12 Timetable creation interface step 3

As illustrated in Figure 4.12, user is able to simply tick checkboxes in order to assign the
time and day of the subject. After pressing continue button the subject is added into time

table as shown in Figure 4.13.
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Figure 4.13 Timetable creation interface step 4

The figure above is the last step in the whole cycle of timetable creation process. These

steps continue depending on the number of subjects.

All the figures illustrated in this section are sample interfaces, during the actual coding

and designing the real interface some slight changes might take place.

(%1 CamScanner
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CHAPTER 5

IMPLEMENTATION

5.1 Physical Design

The implemented application on Android platform consists of total number of eight main
activities. They are: main menu, view timetable, edit timetable, create timetable, view
assignments, add assignments, import timetable and options. Each activity performs
certain function. In this section all of the pages of the application mentioned above are

going to be described in detail.

Main menu, as the name says, is invoked when users first opens the application. Below, it

is the figure illustrating this activity.
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Figure 5.1 Main menu

All other activities illustrated as icons are placed on this menu and users are able to access

them by simply clicking on each of them.

The view timetable activity consists of several buttons and timetable itsell. The entire

scree almost occupied by the timetable, which is similar to Uniten online class timetable.
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On the bottom of the screen group of four buttons are located. The back button retumns
application to the main menu. The add assignment button opens the corresponding
activity in order to add new assignment. The edit button opens another activity which lets
user to edit the time, day and the venue of the timetable. Make screenshot button allows
user to take a snapshot of the current timetable and saves it to the phone. This button
plays the role of the export timetable function. Figure 5.2 illustrates the view timetable

activity.

=) 5556 project

Make a screenshot

Figure 5.2 View timetable
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Edit timetable activity, as was mentioned earlier in this section allows to user to edit time,
day and venue of the class. It contains a form which consists of several views such as
subject spinner, the day and time to be edited, new day and time and the new venue of the
class. After the user has specified correct information, user should to press edit button,
which will verify the entered information and if valid, the application will edit the
timetable. The total number of five spinners provides better usability to user and same as

in other activities it has back button. Figure 5.3 demonstrates the edit timetable activity.

'_’:‘Sﬁib:ptopr,(l

& Enter the new Information

Figure 5.3 Edit timetable
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One of the most involved parts of the application development was the create timetable
function, because it consists of four steps. Once, user press to the icon, a dialog box will
appear telling that, creation the new timetable will delete the previous one, which means
that users are able to keep only one timetable at a time. It is done so, in order to prevent
wasting of resources on mobile phone. After user confirmation, the first step asks to enter
number of subjects that user would like to have in the new timetable. Further, application
prompts user to enter the information about the first class as subject name and code. After
that user just tick the checkboxes about the time and day of the class and enters the venue
for every checked class. The last step is to confirm the data entered. If users want to redo
the step he/she is able to do it by pressing cancel button. Otherwise, user required to press
next button, to proceed with the next subject. These steps are continued as many times as
the number of classes which user has entered. Figures 5.4 — 4.9 illustrates all steps which

are involved in timetable creation in details.
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Figure 5.7 Create timetable step 3
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8:00 9:00 10;0011:00 12:0013:0014:0015:0016:0017:0018:(

Figure 5.9 Confirmation of entered data

As another objective of this project is that the application allows users to keep their class
assignments. Add assignment function allows user to add assignment, which asks user to
enter the subject on which the assignment given, due date and short description of what to
do. All added assignments are accessible from view assignments activity. In the view
assignments activity, users are able to see all the assignments together with the following

information:

¢ The subject on which the assignment has given;
e Assignment descriplion;
¢ The duc date;

e Number of days left to finish the assignment.

(%1 CamScanner
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In case of assignment due date expiration, the due date label becomes red. Next to due
date, checkboxes are placed in order to allow to user to delete assignments, Users are able
to delete both expired and unexpired ones. Figure 5.10 and Figure 5.11 illustrate both,

view assignment and add assignment pages.

LARRR P - o ton” it e TR

View/Assignmenth )i ks
No. SUBJECT CODE" DESCRIPTION:  "DUEDATE

1 csnb573 need tos...18/01/2013

m need!to submit'design
Add Assignment 1 day(s) left

Figure 5.10 View assignments
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) S556project

INew/Assignment!

Figure 5.11 Add assignments

The option activity allows user to enable/disable auto-silent mode and assignment
notification features. Both functions are implemented using background threads, which
are able to send notification and put the phone in silent mode from background. Figure

5.12 shows the options activity.
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Enable auto-silent mode

Enable assignment notfications

Figure 5.12 Options

The last, but not least is the import timetable function of the application. The actual
processing of the activity is totally hidden from the user. But in the background, in case of
active network connection, this activity connects to the apache server, forces it to extract
limetable data to the .ixt file and the activity retrieves this information by using java
strcams. Information retrieved then stored to the database and appears to the user as a
normal timetable. As in case of timetable creation, activity informs that it deletes the

previous timetable data. Also, the corresponding message appears if there is no active

network connection.

(%1 CamScanner
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5.2 Technical Design

In order to develop the application as the main platform Eclipse IDE together with
Android Development Tools plugin were used. Since the Android platform is developed
on Java, the main programming language is used was Java including all its standard
libraries and functions. Also, Android platform depending on the API level provides its
own libraries. Those libraries provide users with wide variety of functionalities as
designing the user interface, all on-click and on-touch events inter-activity
communication and so on. In this case Android 2.3.3 and API level 10 are used. Also,
JodaTime 2.1 additional library is added in order to work with due date of the

assignments. In order to keep the timetable and assignments data SQLite database is used.

5.3 Coding

The most important parts of the coding are the storing properly the timetable data into the
SQLite database and properly display it so that it appears to the user as a normal

timetable. Some important code snippets are provided in this section.

5.3.1 Database Handler

The database handler class is implemented in order to handle all the processes regarding

the creation, insertion, updating and deletion of data. Android API provides database
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helper class in order to simplify the database implementation of application development.

Below is the example of data insertion into database in Android which is used in current

application.

Jee
v A1l CRUD(Creare,
7]

Fead, Tpiars, Delere) Operasicns

//1lpsert data
public beolran inserzValues| Strieg same, Jtring cods, Ztring veous, int time, int day) |

3QLiteDatabase cb = null:

tryl(
dp = this.ge:iritadlelacabase ()]

ContentValues values = nev ContectVelues():

values.put (KXY _DXY, day);

values, put (KXY TINZ, cim=);
values.put (XTY_SUBJICT MANE, nane) )
values put (KXY SUBJECT CUDE, code);
values. put (¥FY IUSJECT VEFUE, venus):

long result = dh.insectOeTheow|TASLE_NAMT, null, velues):

return result > 0;

Jeateh [3QLEwception ex) |
Log, w("sgLElrception”, ex.filllnScackTrace()):

return false;
pLinally |
if (dd 1= null) |
an.close():
)

Figure 5.13 Insert method in Database Handler class

5.3.2 Timetable representation

In order to implement the actual representation of the timetable to the screen, first of all,
the corresponding java class must extends Android Activity class, which mandatory for

any kind of class that is going to work with android device screen. Afier extending
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Activity class developer must override some native methods, which are declared in the
abstract class. One of the such method is OnCreate() method which is invoked when an
activity called. Inside this activity programmer specifies the link to the layout which is

written using XML and responsible for the appearance of the activity. Each activity must

have one XML layoult.

In this case view_timetable.xml layout is used in order to represent the timetable and its

components. Figure 5.14 illustrates the snippet of XML file.

[rEsTutRfETE _l LS VRS v A aTe T T IR ST AN g

<7xml version="1.0" encoding=*utr-a7>
“l<ScrollViev mmln=:androld="http://schemas. android. com/apk/ces/android”
android: layout_width="f11) parsnt” android:layouc heights= "£11l pacent”
= androld:scrollbars="rertical™ -

=i Tab leLayour

! xmlns:androide*http://achemas, android. com/apk/res/android”
android: ide "#+1d/main_table2”
androlid:layout_height="wrap content”
android: layout_vidth="f£:]) parent”
android:screctchColumna="g "
androjd:scrollbaras"vertical”
>

</TableLayout>
</ScrollViews

Figure 5.14 View Timetable XML

The java class to which this XML layout is linked is shown in Figure 5.15.
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#amport java.io.File:[]
public class VievTimecakle exlends Activity |
int 1, 3, cla = 0, cCounteD;
int  cBox|) = mew AnA[100);
L] public vold onCreate(Pundle savedInstanceScate) |
super,onCreste [savedInstenceScate):
secContentViewv |R. layout. riew tizetable):
final TablelLayout table =(TebleLayou:z)findViewlyId(R.1d.pain_teblel);
for(1=0; 1 < B) 14+ ) (
TableRow tr = new TablePow(this):
tr.setlayoutParars (new LayoutFarams |
LaycutParama . FILL FARINT,
LayoutParass FRAP CONTENT) )
Lf(1v21=0 ¢¢ 11=0) tr.setBackgroundColor (Coler.rpb(211, 211, 211]);

else
tr.setDackgroundColer (Color. WTITE) ;

Lfor(3=0: 3¢14; 3144 (
if(11=0) cld+s;
1f(1=eQ) {

if(3==0] {

Figure 5.15 View Timetable java class

As it is shown in the figure above, as main algorithm two for-loops are implemented in
order to represent the main timetable. One loop is for day column another one is for time
rows. On every step, the check is done, in order to identify whether there is class on that

time and day or nol. If the data in the database corresponds to the row and column, it gels

represented in that cell.

5.3.3 Implementation of inter-activity communication

Since the timetable application has a lot of interchanging of the activities and information

between them, Android API provides library called Intents. Intents are used to provide
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communication between processes including moving from one activity to another,

passing information and so on. Below, the code illustrates an example of intents used in

the application.

Intent
intent
intent
intent
intent
intent
intent

intent = new Intent (CreateStepThird.this, Create3tepFourth.class):
.putExtca(”"Day”, day):

JputExtca("Time", time):

JputExtra(”Count”, numbecOfClasses(0]);

.putExtra(”"SubjectNam=", subjectNameScr);

.putfxcra("SubjeccCode”, subjectCodeScr);
JputExcra(”"SubjectVenue”, subjectVenueStr):

startictivity(intent);
finish{():

Figure 5.16 Intents in Android

5.3.4 Android native widgets

Android API is very reach and has a lot of widgets in order to support usable user

interface. One of the most frequently widget was displaying the short messages to inform

user called Toasts. Figure 5.17 demonstrates the implementation of toasts in Android.

Toast toast;

toast = Toast.makeText(HainActivity.this, "Timetable imported!”, Toast,LENGTH SHORI):

toast,.setGravicy (Gravicty. CENTER, 0, 0):
toast,show():

Figure 5.17 Toasts in Android

And Figure 5.18 illustrates the toast in action,
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Please Note!

Creation of the new timetable
will delete previous one

Figure 5.4 User notification
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T e
2

Enter.the nevw/ Inlo ion

Plexs ereer the vepue

Figure 5.18 Toast in action

Another widget called alert boxes in Android allows not only inform user, but also take
appropriate action. Below is the snippet which allows creating an alert box an set positive

and negative button actions.

final AlertDialog.Builder alerc = new AlertDialog.Builder (this);

alerc.setPosiciveButton(*0k", new DialogInterface.OnClickListener() (
public void onClick(DPialogInterface dialog, int whichButton) |

dbHe lper2.removedll ()}
Intent intent = new Intent(MainActivity.this, CreateStepFirsc,class);

startictivity(intent);
// tinish();

K

alerc.sectNegativeButton(”"Canc=l”, new Dialoglnterface.OnClicklistensr() (
public vold onClick(DialogInterface dialog, int whichBurton) (
// Canceled.

e

Figure 5.19 Alert-box implementation
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And Figure 5.20 illustrates the alert box in action.

Please Nole!

Cr af thenewlimetable
{Fle arevigusone

- -

Figure 5.20 Alert-box in action

As it was mentioned earlier one of the features of the developed application is (o send
notification about coming assignments. In this case, Android API provides special widget

called notification manager. Figure 5.21 illustrates the code that creates the notification.

Jrhotifizecion Banager

String ny = Contexs.MOTIFICATION SEFVICR)
EfstifizeticeNMensger = [MatificatiscBanager) getIystemservice(ns))

String message="Vou have unflaished assigraents, plewnse, tefer to youl ticetelle spplicetlons®™;
Sering ticle=*Upcomimg/explred assigne=nzal®)

int icon = F.drevable,creste tioe;

CharSequence tickerTexrt = messege;

lung wheo = Systerm.curreniTimaMillis(]:

Eotificacich = new Motifization(ieon, tickerTewe, when)!

Context costext = getipplicationCestewt();

CherSequerce contentTitle = title:

CharSequence contentTewr = message)
lotent motificationintent = new Intent (this, Baielctivity.cless);

Feedinglstent contentIntent = PesdinglIntent.getdctivalyilhis, 0, motificetionlotest, 0);
hotificaticd.21egs = Notitfioation.FLAG ATT) CAMCIL:
rotificaticn. seclatestivent Infoicentere, conterntTitle, conteatTewr, contentlntent);

rotify.sechame ("0 1fp%) )
dhflelpecri = new Databsseliardler (this))

Figure 5.21 Notification Manager


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

79

Another important feature of the developed application is to put the device into silent
mode in case there is a class on that time. Figure 5.22 is a snippet that puts the device

into silent mode.

//Putting Javize iz silent rode
Af (2ound) (

Af {andio ngr.gecRingeriode () **AidicNanager. RINEE NODf VIZAATY || 4ai:0_m=gr.gechingerBads()==AsaloRansger, SINGEE_NODZ NCARAL)

apdio_magr .sethinger®ods AudicEanager. RIPGER_MoDS CTLERTY)
]

Figure 5.22 Auto-silent mode implementation

As it was mentioned earlier these two features are implemented inside the background

threads. The way to implement threads is by using simple java Thread class.

Spinners are also one of the types of widgets that Android API provides. Spinners do not
differ from familiar to us drop-down lists. Figure 5.23 gives an example of the spinner

implementation.
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e Monday

il Tuesday

' -_.-' Wednesday

{ Thursday

T g 3 e ——
e e

~5y Friday

X ",Q‘-.-‘_,.:;I_‘:;-

= Saturday

Figure 5.23 Spinner view

Date picker is widget supported by Android API in order to give opportunity to user to set

the date, rather than inputting it manually. Figure 5.24 is an example of the date picker

used the application.
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G Wednesday, January 23,
2013

+ 8+ [ +
I Jan [ 23 {2013

Set Cancel

Figure 5.24 Date picker view

5.4 Timetable export and import

Exporting timetable feature of the application is implemented by simply using bitmap
compression and java streams. The idea is to take a root view of the activity, write it to a

file by using output stream and bitmap compression as a JPEG file. Figure 5.25 is a code

snippet that demonstrates screenshot implementation.
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hoolean success = false;
String mPath = Environment.getExternalStorageDirectory() .toString()+ "/nyFile.png";
Ditmap bitmap:
Viev vl = table.gecFootView():
vi.secDravingCacheEnabled(true);
bitmap = Bitmap.createBitmap(vl.gecDravingCache()):
vl,setDravingCacheEnabled (false) )
Output3tream fout = nuall;
File imageFile = new File (mPath):
Lry
(
imageFile.createNewlile()
fout * nev FileOutputStream(imageFile))
bitmap.compress (Bitmap.Compressformar . JPEG, S0, fout):
fout.flush();

fout.close();
success=true;

Figure 5.25 Export timetable

Since, importing timetable happens from remote site, this function involves the following

steps:

e Retrieve the data from remote site;
e Store the retrieved data in a proper form into database;

¢ Represent the imported data as a timetable.

Retrieving data from the remote site is implemented by using HTTP client on the device,
which connects to the apache server, and the server has script which downloads the data
from the database to certain location as a .txt file. After that, normal java IO streams are
used in order to read the data from the remote source. The data that has been read is
stored into the database in certain format, from which timetable is represented to the user.

Figure 5.26 is a code snippet that shows the implementation of the timetable import.
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STring wRUrl = Cheepi//I10.0.2.2/ /= heduls/vritednadavnleads phpty

MrrpClient brpelient = new Befault¥repCliest())

HitpPesponse response * betpollest.evecute (Asw Etepset (wyurl)))

Starusline statualine = pesponse.getftetuslime())

Lf (statuslice .gecftatusCode () == Hrtpftetus. 22 ON)(
BytedzcaylutputItirens out = mew BytelccaydutputStress();
cespoase.guslecity() . vrateTo (ouL):
out.close():

String cesponreSicing = cut.todeciegi) s
+/..wote lecgic
) else(
//Cloaza ke conasczica.
respanse,geclatity () .gecConzenc () .olose ()
threw new 10Csception(stectuskine.getheasonfizase ()))

]
Jesteh (Exceptisn u)(

e.prinzicazkTrace();
1

Stricg cextline)

ORL uszlfile = pull;

URLConpestion urlComs * nully
InpurScres=Reader inftresm ® nully
Pufterecfeader buf? = nally

urlfile = mew CPL(®hitp://30.0 I 2Z/scthedule/data.tat™ 3y
wrlCocon = uclfile,openfcasestionil;
ia%trenr = new IsputtreesPeader |
uriConn.gatinpuzSerea=())i
ruff= new PufferedPeader (InSzres=)?

/1 Pead and print the linza Sise Lrdss.hesd
wnile (true)(

AewtLine =puf? resdline():

Af [nextline *=nnll)l

fftchenize 834 pus iate &
SzringTokeniser thae = new 2rgingTekenizer (neatlioe))

dbBe lpec?. insectValues (Ckni.cextToken() . toftringi),

exnr. meveToken() . toSering (), ehns neveToren() . .taS2eing(), Integer.parselnt (tkrns. nextToeen() taStsingl)),
Integes.paraslnt (trns.nestTaken() . taaeringl)));

Figure 5.26 Import timetable
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CHAPTER 6

TESTING AND VERIFICATION

6.1 Introduction to application testing

Testing is a process of debugging application in order to find errors or improper
application behavior. There are three types of testing used, which are unit testing,

usability testing and user acceptance testing.

6.2 Unit testing

Unit testing is a type of test focused on each function of the application in order to check

it on correctness of input and error prevention. Unit testing consist of certain amount of

test cases applied to each function.


https://digital-camscanner.onelink.me/P3GL/g26ffx3k

6.2.1 Create timetable function

Test objective: To test all steps involved in timetable creation process.

Table 6.1 Create timetable test case

85

Test | Step Test data Expected Actual Result

Case Result

1 Step 1. Entering empty | Number of | Should display | Displays
number of subjects subjects =" message= message=

“Please, enter | “Please, enter
the number” the number™

2 Step 1. Entering number | Number of | Should display | Displays
higher than 10 Subjects = 0 or > | message= message=

10 “Number “Number
should not be [ should not be
more than 10 or | more than 10 or
equal to 0 equal to 0”

3 Step 1. Entering number | Number of [ Should go to|Goes to the
of subjects between 0 [ subjects !'=0 and | the second step | second step
and 10 <10

4 Step 2. Entering empty | Subject name = [ Should display | Displays
subject name or subject | “” or subject code | message = | message =
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code . “Please  enter | “Please  enter
the subject | the subject
name” or | name” or
“Please, enter | “Please, enter
the subject | the subject
code” code”
Step 2. Entering subject | Subject Should go to | Goes tostep 3
name and code name="Advanced | step 3
0s”, subject
code=
“CSNB334”
Step 3. Not checking at | Number of | Should display | Displays
least one checkbox checkboxes message = | message =
checked =0 “Please, please | “Please, please
check at least | check at least
one checkbox” | one checkbox”
Step 3. Checking more | Number of | Should display | Display
than 10 checkboxes checkboxes > 10 | message = | message =

“Maximum 10

checkboxes can

be checked”

“Maximum 10
checkboxes can

be checked”

Step 3. Checking

Number

of

Should display

Displays dialog
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appropriate  number of

checkboxes

checkboxes !'=0

and <10

dialog box
asking to enter

class venues

box asking to
enter class

venues

Step 3. Entering values

into dialog boxes

Class names

Should go 1o
step 4 and print
entered  data

into timetable

Goes to step 4
and prints

timetable data

6.2.2 Edit time table function

Test objective: To test the correctness of timetable edits.

Table 6.2 Edit timetable test case

Test Step Test data Expected Actual Result

Case Result

1 Choosing not | Subject code = | Should display | Displays
corresponding subject to | “csn473” , time | message = | message -
the time and day in the [= 9, day = |"“Subject to be [ “Subject to be
timetable Monday edited doesn’t | edited doesn’t

exist”

exist”
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2 Entering new time and | New time = 10, | Should display Displays
day with clash new day = |message = | message =
“Monday™ “Clashing “Clashing
between between
subjects” subjects”
3 Entering valid | Subject code = | Should display [ Displays
information “csn573" , time | message = | message =
= 9, day =|["“Update “Update
Monday, New | successful” and | successful” and

time = 11, new

day =

“Monday”

update the

timetable

the

updates

timetable

6.2.3 Add new assignment function

Test objective: To test the correctness of adding new class assignment.

Table 6.3 Add new assignment tesl case

Test

Case

Step

Test data

Expected

Result

Actual Result
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Entering the empty | Description = | Should display | Displays

description e message = | message =
“Please, enter | “Please, enter
subject subject

description”

description”

Setting expired date Set date before | Should display | Displays
today’s date message = | message =
“Due date | “Due date
already already
expired” expired”
Entering description and | Description = [ Should display | Displays
selting valid date “Need to | message = | message =
submit “Assignment “Assignment
proposal” and | successfully successfully
due date = |added” and | added” and
25/Jan/2013 adds adds

assignment into

database

assignment into

database

6.2.4 Import timetable function

Test objective: To test the correctness of importing new timetable.
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Table 6.4 Import timelable test case
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Test Step Test data Expected Actual Result

Case Result

1 Pressing import icon [ No active | Should display | Displays
without network | network message = | message -
connection connection “Sorry, no | “Sorry, no

network network
connection™ connection”

2 If any exception occurs | Exception Should display | Displays
e.g. Server unavailable, | occurs message = | message =
10 Exception etc. “Sorry, an error | “Sorry, an error

occurred, occurred,
please, try | please, try later
later”

3 Active network | Active network | Should display | Displays
connection and  no | connection and | message = | message =
exceptions no exceptions | “Timetable “Timetable

imported” and | imported” and
go to view |goes o view
timetable timetable
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6.3 Usability testing

91

The purpose of the usability testing is to determine whether the system is easy to use by

user, properly designed and error preventive.

6.3.1 Heuristic evaluation

Heuristic evaluation is a technique that helps to evaluate user interface design problems.

Generally, there are number of principles to which, user interface should correspond.

Table 6.5 is a summary of heuristic evaluation, which shows the application satisfaction.

Table 6.5 Heuristic evaluation

world

No. | Heuristic evaluation principle Yes [No | Comment

| Visibility of system status v Application always provides
feedback when an action is
done. E.g. if assignment added,
timetable edited, imported or
exported

2 Match between system and real N The icons of the menu

correspond to those used in real
life. E.g. logo of timetable,

assignments and so on.
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3 User control and freedom N Users are always able to exit
from any step by using android’s
in-built back and home button.

4 Consistency and standards v Application buttons and icons
are all in same standard

5 Error prevention v Application prevents user from
entering wrong data by
validating user input

6 Recognition rather than recall User must remember the classes
that were picked, classes to be
changed

7 Flexibility and efficiency of use |V Application can be easily used
by inexperienced and
experienced users

8 Aesthetic and minimalist design | V Application  doesn’t  have
redundant information

9 Help users recognize, diagnose v Application guides users in

and recover from errors order to make valid input

10 Help and documentation Application doesn’t provide help

or documentation
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6.4 Integration testing

The main goal of this type of test is to group together certain parts and ensure that
application is correctly functioning as whole system. Unfortunately, no tools are applied
in order to conduct integration testing. The test was done by observing the behavior and

results that application provides.

6.4.1 Creating, importing and updating timetable

These are the core three functions of the application. As it was shown in previous Figures
5.4-5.9 of creation of timetable takes few steps. In its tumn, importing timetable requires
only network connection and a single click. As the result, users are able to view and
always refer to this timetable. Even though, the steps are different, but the result remains
the same. This means that application provides absolutely same interface for timetable
editing. Timetable editing uses the data from already existing timetable in order to make

changes to it.

The result of these steps all together is satisfactory, because from the functionality point

of view everything work properly.
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6.4.2 Adding assignment and assignment notification

Assignment data is maintained in separate lable inside the database. But, it refers to the
main timetable data in order to link assignment with the corresponding subject. Also, a
background thread is implemented in order to send notifications to the user about

upcoming assignments.

As the result, same as the previous scenario, from functionality point of view adding,
viewing and sending a notification is working properly, except the fact that is a little bit

difficult in controlling the background thread working more efficiently.

6.4.3 Putting altogether

In general, all parts and module of the application are interrelated in between, but without
created timetable other functions do not work, because everything is based on the data of

the timetable.

Application as a whole functions perfectly. There are only two functions that are needed
to be maintained in the future, which are exporting timetable and working with
background threads. The problem with exporting timetable that is a screenshot is made
for the area that fits into the screen. So, the rest of the area remains not being exported. A

problem with background threads has alrcady been described in the section earlier.
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CHAPTER 7

CONCLUSION

7.1 Project Achievements

During this project total number of six chapters is written in the form one whole thesis.

In Chapter 1, general background, objectives and scope of the project is provided.

Chapter 2 came with detailed research in different areas in order to identify and satisfy

project requirements.

Chapter 3 is all about analyzing identified requirements.
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Chapter 4 covers designing the user interface and come up with different types of

diagrams, such as DFD, ERD and sequence.

Chapter 5 was about how the application is implemented by providing screenshots of the
developed application together with detailed explanation and corresponding code

snippets.

In Chapter 6 three types of testing are applied, which are unit, usability and integration

testing.

Generally, during the development of this project the huge amount of knowledge and

experience is earned.

7.2 Problems Encountered
e Lack of experience in developing Android based applications:

In the beginning of the project the lack of knowledge in developing android
application existed. This caused the time spending on learning of how to develop

android based applications.
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Limitations of the Android platform
Android platform has its own limitations as a mobile device, since the resources
and screen size are limited. Also, application of some widgets causes few

problems, like resizing checkboxes, controlling background threads and so on.

7.3 Future enhancements

Improve performance speed:
The performance speed is needed to be enhanced because there are a lot of 1/0
operations to the database which cause the performance to be slow. Future

enhancement should be done in order to improve algorithm of the frequency of

accessing database.

Improve Ul design:
In order to provide good and user friendly user interface it must be improved in
the future. Some activities must provide better usability in order to correspond to

principles of Heuristic Evaluation.

Make background threads more efficient:

As it was mentioned before, the work of the background threads is not reliable.

So, future enhancement is required in order 1o make threads work perfectly
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APPENDICES

APPENDIX A: Project Schedule — Gantt Chart
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APPENDIX B: List of Standard Abbreviations

app.

elc.

fig./figs.

i0S

J2ME

Mr.

Application

(et cetera): and so forth

figure(s)

Iphone Operating System

Java 2 Micro Edition

Mister
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