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Abstract 
Ever had an experience of forgetting to do something very important on 

a place you just past?. Remembering, on arrival at your destination 

afterward, requires an action to return to the task location. This can be 

unproductive and perhaps result to frustration. The purpose of this 

thesis is to develop a “Location Task-To-Do manager” an android mo-

bile application that will efficiently organizes task-to-do list and remind 

an individual to perform a task at a pre-defined location through notifi-

cation and alert messages. The methods used includes,  investigation of 

pre-existing systems, requirement elicitation survey technique, three-tier 

architecture design pattern, iterative development life-cycle model, 

acceptance test plan and a sets of other technology such as  Java SDK, 

Android APIs, TCP/IP protocol, object oriented programing techniques 

and MySql relational database. The result showed that, installed “Loca-

tion Task-To-Do manager” application on individual mobile devic-

es/smartphones were capable of creating task, adding task, editing task, 

deleting task, sharing task and setting task location through its user 

friendly graphical interfaces. Users are able to receive notification to 

perform a task within a minimum distance of 1km to the exact task 

location. 

Keywords: API, MySql, OS,SDK,Android, TCP/IP. 



Location Based Task-To-Do Manager 

Philip Jolomi Opuogen 

 Table of Contents 

2014-11-16 

 

iii 

Table of Contents 

Abstract ............................................................................................................. ii 

Terminology ...................................................................................................... v 

1 Introduction ............................................................................................ 1 

1.1 Background and problem motivation ...................................... 1 

1.2 Overall aim ................................................................................... 2 

1.3 Scope ............................................................................................. 2 

1.4 Problem statement....................................................................... 3 

1.5 Outline .......................................................................................... 3 

2 Theory ...................................................................................................... 5 

2.1 Smartphone .................................................................................. 5 

2.2 Location Tracking Method ......................................................... 5 

2.2.1 Global Positioning System (GPS) ................................... 5 

2.2.2 Cellular Location Tracking .............................................. 6 

2.2.3 Wi-Fi Location Tracking .................................................. 6 

2.3 Mobile Application...................................................................... 6 

2.4 Android Platform ........................................................................ 7 

2.5 Java Technology .......................................................................... 7 

2.6 Development Environment (IDE) ............................................. 7 

2.6.1 Eclipse IDE ......................................................................... 8 

2.6.2 Netbean IDE ...................................................................... 8 

2.7 Database ........................................................................................ 8 

2.7.1 MySQL Server ................................................................... 8 

2.7.2 Database Normalization .................................................. 9 

2.8 Software Architecture style and pattern .................................. 9 

3 Methodology ........................................................................................ 11 

3.1 Investigation of existing solutions .......................................... 11 

3.2 Requirement Elicitation ............................................................ 11 

3.2.1 Functional Requirements .............................................. 11 

3.3 Iterative Life-cycle Model......................................................... 12 

1.1 Figure 3.1: Iterative development model ..................................... 12 

3.4 System Analysis and Evaluation ............................................. 13 

3.4.1 Acceptance Test Plan (external quality assurance) .... 13 

3.4.2 User-based model ........................................................... 13 

4 Related works ....................................................................................... 14 

file:///C:/Users/Philip%20Opuogen/Downloads/TemplateTechnicalReportsMIUN(1).DOC%23_Toc403919774


Location Based Task-To-Do Manager 

Philip Jolomi Opuogen 

 Table of Contents 

2014-11-16 

 

iv 

4.1 Mobile apps with similar functionalities ................................ 14 

4.2 Relevant application with different functionalities .............. 15 

5 Design .................................................................................................... 16 

5.1 Requirement specification ........................................................ 16 

5.1.1 Functional Requirements .............................................. 16 

5.1.2 Non-functional Requirements ...................................... 16 

5.1.3 Assumptions.................................................................... 16 

5.2 MoSCoW ..................................................................................... 17 

5.3 Overall System Design ............................................................. 18 

5.4 Use Case Diagram ..................................................................... 19 

5.5 Client Model ............................................................................... 20 

5.6 Server Model .............................................................................. 21 

5.7 Database Design ........................................................................ 22 

6 Results ................................................................................................... 23 

6.1 Functional requirement analysis and evaluation ................. 23 

6.2 Usability evaluation .................................................................. 26 

6.3 Existing solutions evaluation ................................................... 28 

6.4 System Graphical User Interface (GUI) .................................. 28 

6.4.1 Welcome and User’s Login Screen ............................... 29 

6.4.2 Registration and Main Menu Screen ........................... 29 

6.4.3 Add Task and Share Task Screen ................................. 30 

6.4.4 View Task and Completed Task Screen ...................... 31 

6.4.5 Task Details and Sync inbox Screen ............................. 32 

7 Conclusions .......................................................................................... 33 

References ........................................................................................................ 34 

Appendix A: Relevant apps ......................................................................... 36 

 



Location Based Task-To-Do Manager 

Philip Jolomi Opuogen 

 Terminology 

2014-11-16 

 

v 

Terminology 

Acronyms 

API Application programming interface. 

app mobile application 

OS operating system. 

MySQL relational database management system. 

SDK software development kit. 

PDA Personal digital assistants. 

QWERTY modern-day keyboard layout. 

iOS Apple mobile operating system. 

WebOS Linux mobile operating system. 

GPS Global Positioning System. 

SSID  Service Set Identifier. 

MAC  media access control. 

JRE Java Runtime Environment. 

JIT just-in-time compilation. 

IDE Integrated development environment. 

PHP Hypertext Processor. 

GNU  General Public License. 

RDBMS  Relational database management system. 

GUI  Graphic user interface. 

SSL Secure Sockets Layer. 
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1 Introduction 
This thesis report describe the procedures for developing an android 

application (“Location-based Task-To-Do Manager”) that efficiently 

organizes list of tasks to-do and remind the user to execute a particular 

task at pre-defined location through the generation of notification and 

alert messages. This mobile application will be installed on an android 

mobile operating system (Assumes minimum API level 8 and SDK 17). 

Its main feature is to get things done on a pre-set address define by the 

user, in other to eliminate the possibilities of been unable to remember 

to accomplish important task. “Location-based task-to-do manager” can 

be used to manage personal task, such as, call a client when arrive at the 

office, buy list of shopping items when passing by the grocery store and 

remembering an appointment. It also provides possibilities of synchro-

nizing urgent task/s with friends, family and colleagues that uses the 

same mobile application. These are some of the few benefits that can be 

achieved while using this application. 

1.1 Background and problem motivation 

To be disorganized can make life congesting, unproductive, and frus-

trating. This means things are not done at the appropriate time as a 

result of being too busy or not able to remember task awaiting immedi-

ate attention. Each day brings a whole new task/s to-do that may require 

planned time and adequate action. The need to keep it well organized 

and remember to perform such task not only at due time, but also at the 

location where the task resides is a major concern. 

This project engages in discovering procedures to effectively organize 

individual daily task to-do-list as they arrive and provides them the 

possibility to perform the task, through the development of a mobile 

android application” Location based task to do list manager”. 

This solution is expected to increase the individual every day chances of 

remembering and ensuring the execution of tasks that needs immediate 

action. All of these benefits can make life more pleasant and relaxing 

even with numerous upcoming tasks.  
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This application is develop using the Android APIs (Application Pro-

gramming Interface) together with the Java APIs. Android is a mobile 

operating system developed by Google. It is design mainly to operate on 

touchscreen smartphones. Google reveal that there are 1 billion active 

Android users as at June 2014 [11], making it the largest installed mobile 

operating system as compared to Window mobile OS, Apple IOS, 

Blackberry OS, e.t.c. The Android platform mobile operating system was 

chosen for this project because of its large base of users, easy to learn 

APIs, rapid development of mobile application, comprehensive docu-

mentation and its large open community of developers.  

Investigations of pre-existing systems reveal the need for implementing 

direction to task location feature. This feature distinguishes the aim of 

this project form other related existing systems.  The use of Iterative 

development life cycle model contributes profusely to the development 

of the application by continuously refining the requirements of the 

application at every phase of the development life-cycle. For scalability 

and portability purposes, the three-tier architecture model was de-

ployed as the foundation for developing the application. The system 

analysis and evaluation were performed through the use of acceptance 

testing and user-based model to ensure the application functional cor-

rectness, efficiency, and users’ satisfaction.  

1.2 Overall aim 

The overall aim of this project is to develop a “Location Based Task-To-

Do list manager”, an android application that provides the user the 

benefits of effective task organization, and to execute task at pre-defined 

location. Traditional task manager mobile applications remind user’s to 

perform a task based on pre-set date and time parameters. This project 

provides additional useful features such as setting a location (to be 

reminded upon) on every task created, easy to use interface, navigate to 

task location, and synchronizing task with friends, families and col-

league for them to execute. This project will also cover an investigation 

of pre-existing systems and extensive analysis and evaluation of the 

system requirement and quality attributes of the entire system to ensure 

that the application fulfills its main objectives after deployment. 

1.3 Scope 

The scope of this thesis work focuses primarily on the methods and 

procedures to achieve the desired aims and objectives of this project, the 
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design and implementation techniques used, analysis and evaluation of 

the chosen architecture style and design pattern, and finally, document-

ing derivable results from the final solution. All of these can be seen as 

subsets of the entire development process of the system. The scope shall 

also aim to cover a brief discussion of each of the technologies and 

materials used during the development process. Voice and speech 

recognition features are schedule for future works and are thus consid-

ered out of scope in this project.  

1.4 Problem statement 

Forgetting to perform a task at a location you just passed can be time 

consuming, unproductive, and even frustrating. The problem of getting 

task done at a specific location affects individuals who find it somewhat 

difficult to remember performing task on the go due to numerous back-

log of task-to-do.  A successful solution would be to alert and, notify 

individuals to execute a task based on pre-defined address location. The 

solution also supports task management and direction to task location.  

The following goals will be achieve in this project, in other to help solve 

the aforementioned problem. 

- Provides a server for processing and storing user data (task To-Do list)        

to allow data access from any Android mobile device. 

 

- Develop a platform (graphical user interface) that allows users interact 

with the system to perform certain functionalities for example but not 

limited to registration, login, creating task, editing task, deleting task, 

sharing task, and search for location/address. 

- Auto-field search for task location address. 

- Provide direction to task-to-do location. 

- Create a notification or alert sounds/message as a form of reminder. 

1.5 Outline 

This chapter (chapter 1) gives an introduction to the purpose as well as 

the goals and objectives of this project and also outlines the problem 

statement with procedures and methods to achieve the desirable goals. 

Chapter 2 presents the background theory. It contains necessary infor-

mation require for readers to get a deeper understanding of the entire 
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project. Chapter3 present the methods used to achieve the main goals 

and objectives of this project. Related works is on chapter 4. Design and 

implementation of the application is in chapter 5. Chapter 6 details the 

system analysis and evaluation results together with the final version 

graphical user interfaces. Chapter 7 provides the conclusion drawn from 

the development process, results obtained and a reflection of future 

works. The reference section ends the report, with the elicitation of 

reference materials that is used to carry out this project. 
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2 Theory 

2.1 Smartphone 

In recent years there has been a steady increase in the adoption of 

smartphones, this is subsequent to its portable capability features that it 

possesses. A smartphone is a device (mobile phone) that combines the 

capabilities of a traditional cell phones and personal digital assistants 

(PDA), besides, more computer-like features for instance, Internet con-

nectivity; for accessing the web at a much faster speed, Operating Sys-

tem (iOS, android OS, Blackberry OS, webOs, Windows Phone); that 

enables it to run applications, digital camera, GPS navigation, media 

player, Bluetooth, memory storage unit and a QWERTY keyboard [2]. 

The smartphone functionalities/capabilities are constantly evolving in 

accordance with modern technology discovery. 

2.2 Location Tracking Method 

The world we live in is becoming more and more difficult to hide things 

by reason of the increasing level of technology. Location tracking com-

prises of several different technologies that can be combine to form a 

system. On section 2.2.1, 2.2.2 and 2.2.3 we describe the various system 

that are created to aid location tracking services. 

2.2.1 Global Positioning System (GPS) 

Global Positioning System comprises of earth-orbiting satellites that are 

situated in space. They are used for navigation purposes. The system 

was originally developed by the United State department of defense for 

military uses only [16]. However, later on civilians were granted access 

to use the system as well. It provides service to its users around the 

world [16]. The GPS satellites circle the earth twice every day with a 

speed of 12,000 miles. During each rotation there are at least four unob-

structed satellites in the sky visible anywhere on the earth. When a GPS 

receiver receives a signal message sent by the satellites, it computes the 

time the signal was transmitted by one of the GPS satellite with the time 

it received it. The difference in time provides information on the dis-

tance between the device and the satellites [3]. The information sent and 

the calculated distance can then be used to determine the device actual 
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position on the earth. The accuracy of device positions is greatly de-

pendent on the device used in the computation process. 

2.2.2 Cellular Location Tracking 

This refers to discovering the current location of a mobile device that is 

either in motion or motionless. To find the locality of the device involves 

measuring the difference in distance between two localized signal tow-

ers and the mobile phone. The distances are measure from signal towers 

broadcasting radio signals at known intervals. Multilateration is a tech-

nique that adequate measures the exact location of a mobile phone [12]. 

2.2.3 Wi-Fi Location Tracking 

This type of tracking service is often in operation when GPS service is 

unavailable due to blocked signals. This type of tracking service is 

commercially provided by some company like Google, Combain Mobile, 

Navizon, e.t.c. The localization techniques used for discovering the 

current position of the mobile phone is to measure the receiving signal 

intensity of the wireless access point.  The SSID and the MAC address of 

the wireless access point are parameters used for this measurement [13]. 

2.3 Mobile Application 

A mobile application most often refers to as “mobile app” is a software 

application that is developed to run on mobile devices/smartphones. 

Developing these applications for smartphone is critical to the device 

hardware capabilities. Mobile application developer must adopt good 

practices when developing mobile apps. Furthermore considering the 

constrains poise by these devices such as low processing power, limited 

battery power and also screen size may support the development of 

quality mobile applications [4]. Mobile applications are categorized into 

productivity, entertainment, finance, books games, music, health and 

fitness, navigation, weather, social networking and utility. Distribution 

and download of mobile applications are achievable through proprie-

tary platforms provided by mobile operating system (OS) vendors. For 

example “Google Play” targeting only Android applications, “App 

Store” representing apple applications, Windows Phone Store and “App 

World” (Blackberry) are the most popular distribution platforms for 

mobile applications. 
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2.4 Android Platform 

The android platform consists of a mobile operating system, middleware 

that are very important for mobile applications. Its operating system 

(Android OS) based on Linux kernel, powers billions of mobile devic-

es/smartphone around the world. Android represent the world’s most 

widely use mobile device/smartphone platform as well as popular 

mobile OS platform for developers. In May 15, 2013 there are 900 million 

Android devices activated around the world [5].   Android is an open 

source software (creating a large community of developers) under the 

Apache License that permits the modification and distribution of source 

code freely by device manufactures and developers. This has tremen-

dous contribution to the continual addition of advance user features 

satisfying mobile applications development for this platform. Android 

user interface is based on touch screen input such as swiping, tapping 

and pinching [6]. Applications (apps) develop for this platform is im-

plemented using the Java programming language and the Android 

software development kit (SDK) that includes a debugger and libraries. 

2.5 Java Technology 

Java is a high-level, object-oriented computer programing language. It is 

specifically designed to be portable “write once run anywhere” and 

highly secure. Java applications are platform independent; this is possi-

ble because of its virtual machine (JVM) that runs the bytecode generat-

ed during compilation of a Java application. To run a Java standalone 

application and a web application end user machine needs to have the 

Java Runtime Environment (JRE) installed. Just-in-time compilation (JIT) 

makes Java program executes more speedily. To manage memory Java 

uses an automatic garbage collector to simply clear an object that is not 

in use from memory. Java syntax is more related to C++ programming 

language. Java platform comes in several editions targeting different 

application environment [6]. 

2.6 Development Environment (IDE) 

When developing software applications, developers will need some type 

of development environment that provides comprehensive tools neces-

sary for the simplification of software development.  The IDE (Integrat-

ed development Environment) is a programming development envi-

ronment for developing mobile, desktop and web application. They 

consist of source code editor, debugger, graphical user interface builder 
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and sometimes a compiler or an interpreter. An IDE may provide a 

framework for most programing languages [7]. The following gives a 

brief description of IDEs used during the implementation phase of this 

project. 

2.6.1 Eclipse IDE 

The eclipse IDE is a free and open source standalone application pro-

gram used in the development of software application. It consists of a 

code editor, compiler, debugger, automation builder tools, and inter-

preter. It’s a development environment most suitable for Android apps 

development though customizable to develop application in other 

programing language such as C++, C, Ada, PHP, Python, Perl, JavaS-

cript, Scala and Groovy using its extensible plug-in system. It includes 

an Android emulator for simulating and testing developed Android 

apps.  

2.6.2 Netbean IDE 

Unlike the eclipse IDE netbean IDE is the standard IDE for developing 

Java applications, it also have plug-in available system to support other 

programing languages. This IDE can be used to develop web applica-

tions, standalone applications and mobile application.  Its graphical user 

interface is simple to use and includes a whole bunch of development 

tools (compiler, debugger, interpreter and code editor) to make the 

programming process easy. 

2.7 Database 

A relational database management system (RDBMS) will be used for 

data persistence. This (data storage) system is required by the client-tier 

and server-tier of the entire system to store and retrieve user’s data. This 

chosen RDBMS is relatively easy to implement, provides cross platform 

support, enables query cashing and full-text indexing supports. 

2.7.1 MySQL Server 

MySQl is the world’s most widely used open source database manage-

ment system, offered under the GNU (General Public License) and other 

proprietary agreements [8]. MySQL is supported by a large numbers of 

open source enthusiasts’ developers around the world and it’s free but 

for several commercial editions uses that provides additional functional-

ities [17]. MySQL is a relational database management system (RDBMS) 
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that is efficient, reliable and easy to use, based on these features it is 

considered appropriate for large and small software applications that 

runs on different platforms. It supports SQL (structural Query Lan-

guage), SSL, Query caching, full text indexing, Unicode (utf8mb4) and 

multiple storage mechanisms [8]. 

2.7.2 Database Normalization 

Efficient organization of data in the database can improve performance 

of the DBMS. This requires eliminating redundant data and ensuring 

logical data dependencies. Database normalization is a technique used 

to acquire these objectives. Without normalization it becomes difficult to 

update the database, because same data are found in multiple tables and 

this can result to frequent data anomalies in the database. We have 

implied the first three normalization guidelines to ensure an organized 

and high performance database. 

First Normal Form (1NF) 

We eliminates repeating group of data in each table, group related data 

in new table and assign a primary key (unique identifier) to each row in 

a table. 

 Second Normal Form (2NF) 

The second normal form is dependent on the first normal form. We 

identify multiple sets of records in a table, transfer the record to a newly 

created table and then relate between these tables using a foreign key. 

Third Normal Form (3NF)  

 Before starting the 3NF we ensure that rules for the 2NF are completely 

and correctly implemented. Finally, we eliminate fields that do not 

depend on primary key. 

2.8 Software Architecture style and pattern 

In software development, selecting the appropriate architecture style is a 

key requirement for optimizing common quality attributes such as 

performance, reliability, maintainability and security. Suitable chosen 

software architecture eliminates the risk façade from poor architecture 

resulting to support undesirable functional requirements and quality 

attribute of a particular system. The overall goals of a software architec-

ture is to identify requirements that pose as a treat to the technical 

structure of the application and to understands future changes in user 

stories requirement as well as hardware and software technology [10]. 

Software architecture style is a set of principle and design style decision 
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that is applicable to a particular system context. It describe components 

and connectors, and stipulates a set of constrains on how it can be used 

in a given development context. Architecture pattern is a set of design 

decision that provides a framework for recurring design problems [18]. 
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3 Methodology  
This chapter presents a comprehensive discussion of the methods and 

approaches used in this project to achieve the desired goals and objec-

tives stipulated in section 1.2 and the problem statement in section 1.4 of 

the introduction chapter. 

3.1 Investigation of existing solutions 

There are existing solutions for reminding individuals on task-to-do 

based on pre-defined task location. However it is an important consid-

eration for this project to perform an investigation of already imple-

mented features. This investigation activity is necessary to discover 

contrast in requirements implementation between existing solutions and 

our proposed solution. Performing the investigation requires selecting 

from the “Google play store” relevant mobile apps with similar and 

different functionalities in relation to this project.  After the selection 

process, each of these applications features are explores. A summary of 

the investigation result can be found on section 6.3.   

3.2 Requirement Elicitation 

Requirement gathering provides the groundwork for a successful soft-

ware development project. The requirement of a system represents a 

condition that must or should be delivered by a software system, in 

other to satisfy the need of the user that is required to solve a real world 

problem. The identification of stakeholders for this mobile application in 

development, will help facilitates and clarify the elicitation of the user’s 

needs. Furthermore, it will eliminate the risk of delivering a system that 

does not conform to the need of the users. The effort and cost require to 

fix a defective (incomplete, unclear) requirement during the implemen-

tation phase is 20 times greater than if the error is fix during require-

ment gathering[14]. This is why we choose the modeling action se-

quences elicitation technique to clearly define the requirements for this 

mobile application.  

3.2.1 Functional Requirements 

The functional requirements for this application are the expected behav-

iors of the system after the implementation phase is complete. The 
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requirements has been validated according to four main quality criteria; 

Ranked: Rate the requirement according to their importance due to the 

complexity of the requirement; Unambiguous: Requirement understood 

in only one way; Consistent: The requirement must not contradict an-

other in the list; Realizable: The possibility to implement each of the 

requirement must be realistic and achievable [14]. 

3.3 Iterative Life-cycle Model 

Developing this type of application is a completely new task for the 

developers. The requirements specifications in the next chapter are only 

required to commence the development phase of this mobile applica-

tion. However some requirements are expected to evolve with time as 

the implementation of the application proceeds. The iterative software 

development life cycle model is considered appropriate for the devel-

opment of this application because, it does not required the full specifi-

cation of requirement before beginning development, instead it starts 

the development process with the basic defined requirements, imple-

menting part of the application and expects more requirements to 

evolve which are then implemented in the next iteration. In each of the 

iteration cycle, new functionalities are design and then add to already 

implemented requirements until the expecting version of the application 

is fully complete. This process increases the flexibility to make changes 

where needed in other to produce desirable results and eliminates 

unforeseen bugs during and after development phases. Iterative life-

cycle model maintains a constant pace in the development lifecycle by 

measuring and monitoring the development progress.  
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1.1 Figure 3.1: Iterative development model 
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3.4 System Analysis and Evaluation 

In other to avoid user’s dis-satisfaction, nonconformance cost and re-

work, we have identified relevant quality standards that the system shall 

adhere to before the final deployment phase. These qualities are sub-

divided into product quality (functional suitability) and quality in use 

(efficiency and satisfaction). The methods used to evaluate these quality 

criteria are discuss in the subsequent sub-sections 

3.4.1 Acceptance Test Plan (external quality assurance) 

To ensure that the system fulfills its functional correctness, completeness 

and appropriateness the use of acceptance test plan is design as a solu-

tion to meet this quality standard. The Acceptance test plan will help to 

detect and communicate any known defect and error of the system to 

the developers and ensure that defects are addressed before the final 

deployment. Acceptance test plan document contains detailed test cases 

derive from each of the system requirements. This document will then 

be review by the developer and users (two or more) of the system and 

feedbacks are provided after each test case is being performed. A de-

tailed step by step procedure on how each test cases execute, test de-

scription, test case number, expected result, test result (pass/fail), error 

description are contained in the acceptance test plan document. Details 

and result of this document can be seen in the section 6.1 of this report. 

3.4.2 User-based model 

The user-based model is a technique use to validate whether usability 

quality standard such as easily operable and learnable (ease of use) as 

well as efficiency and satisfaction have been achieved by the system [1]. 

User-based method provides the necessary information in understand-

ing how real users interact and perceive the system through its graph-

ical interfaces. To perform the evaluation, five subjects (users) are select-

ed. Subjects must not have any knowledge or experience of the system 

prior to the evaluation. Subjects will be ask to perform and complete 

certain tasks such create new task, edit task, and share task, while we 

measure their satisfaction and the time taken for each of them to com-

plete each of these tasks successfully, and we shall also take record of  

participants that may require assistance. Information derived from this 

experiment will compare against the expected result required for per-

forming each of these tasks[1]. The result of the experiment can be found 

in chapter 6 of this report.     
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4 Related works 
”Location task-to-do list” manager apps enable an individual to perform 

task at a particular pre-defined location address. As a result of this, there 

are numerous existing mobile apps that have relevancy to this project 

because they provide solution to the problem presented in section 1.4 of 

the introduction chapter. These mobile “apps” differs in relation to their 

functionalities and as such has a direct impact on their usability. In the 

subsequent subsections we shall identify those relevant mobile apps that 

share some similarities as well as different in functionalities in relation to 

this project’s main objective. These “apps” are downloaded from the 

“Google play” (representing a distribution platform for developed 

mobile apps targeting the Android operating system) and their func-

tionalities were tested.    

4.1 Mobile apps with similar functionalities 

A handful of mobile apps that have some similarity to this project were 

identified. These apps have provide some (not all) implementation to 

the proposed functionalities of this project. The table 4.1 shows func-

tionalities that can be similar to these mobile apps. Furthermore, appen-

dix A provides a comprehensive list of these apps and the functionalities 

they (apps) have implemented. 

Functionality Description 

Registration Returning user must provide a unique username and 

password to be able to use the system  

Authentication/Authorization The system will grant access to user with already 

registered username 

Add/view/edit/delete task Users can create task, view active task, edit task and 

delete task. 

Share/sync task Share task with one or more friends that are users of 

the app. 

Auto filed task location 

address 

When creating task, address input filed are auto field 

as the user types each character of the task location. 
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Notification/alert messages The system sends a notification message to the user 

when it gets closer to the predefined address location. 

Add task alert radius Task radius helps the user to specify distance to task 

location upon receiving notification/alert messages. 

Navigate to task location Provide navigation to task location once a task loca-

tion has been identified. 

Table 4.1 relevant apps similar functionalities 

4.2 Relevant application with different functionalities 

In this section, we have identified from the “Google app store” various 

mobile apps that have relevancy (solve same problem as represented in 

section 1.4 of this report) to this project but rather uses different 

method/functionalities. These differences in the functionalities as a 

comparison to our apps functionalities, has pose no direct impact in 

addressing the problem stipulated in the introduction chapter of this 

project.  Moreover it was also observed that these apps also 

implemented functionalities that are similar to this project. Shown on 

table 4.2 are functionalities implemented by these apps that are out of 

scope of this project. Appendix A displays a list of these apps. 

 

Functionality Description 

View task on map This helps the individual to view 

created task on a 3D map 

Text to speech alert Remind the individual by 

speaking out the task and location  

Repeat task reminder The user uses this function to be 

reminded continuously 

Manually enter address location  

Set task due date Enables the user to set a due date 

for the task 

Speech to text Enables the user to create task 

using speech. 
Table 4.2 relevant apps different functionalities 
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5 Design 

5.1 Requirement specification 

5.1.1 Functional Requirements 

R1.  The system will provide a Graphic User Interface (GUI) for interact-

ing with the user. 

R2.  The system shall be able to register new user that input into the 

system a textual unique username and a password. 

R3.  The user shall be able to log-in to the system using their registered 

username and password. 

R4.  The system must use the GPS functionality of the mobile device. 

R5.  The system must use the Internet connection of the mobile device. 

R6. The system shall be able to store and retrieve registered user’s data. 

R7. The user shall be able to create, edit and delete task-to-do list. 

R8.  The user shall be able to receive notification of due task-to-do from 

the system. 

R9. The system should provide to the user navigation to task-to-do 

location. 

R10. Registered user shall be able to synchronize task-to-do list with 

selected registered users. 

5.1.2 Non-functional Requirements 

Q1. The system shall be able to deal with wrong input from users, easy 

to learn, operate and accessible (Usability) 

Q2. The system shall satisfy its purpose (Functionality).  

Q3. The system shall provide accurate information to the user at all time 

(Efficiency).   

Q4. The system shall be able to provide authentication and authoriza-

tion access control to registered user (Security). 

5.1.3 Assumptions 

A1. End devices have GPS and Internet capabilities. 

A2. End devices are assumed to run the android 2.2+ (API level 8 and 

higher). 



Location Based Task-To-Do Manager 

Philip Jolomi Opuogen 

5 Design 

2014-11-16 

 

17 

A3. It is assumed that the server can handle multiple simultaneous        

users. 

A4. Internet connectivity on the mobile device is seamless. 

5.2 MoSCoW 

Requirement prioritization is an important factor considered for the 

success of developing this application. It involves making decision to 

determine what requirements are to be included in a particular release 

version of the application and to minimize the risk of failure by first 

implementing high risk requirements. The MoSCow method is used for 

prioritizing the system requirements elicited in section 4.1. MoSCow is 

use to decide which requirements are to be develop first, and which 

requirement are to be completed later or not to be include in the devel-

opment phase [15]. 

M- The application Must have this/these requirements in the fi-

nal version. These requirements are non-negotiable 

S- The application Should have this/these requirements if it is 

possible 

C- The application Could have this/these requirements consid-

ered but not necessary. 

W- The application Won’t have this/these requirements consid-

ered at the final version, but can be considered for future release. 

The table below shows requirement prioritization using MoSCoW 

method. 

Must Provide Graphic User Interface, User Registra-

tion/Login feature, use GPS functionality of the 

mobile device, use the Internet connection of the 

mobile device, store and retrieve user’s data, cre-

ate/edit/delete task, notify user, navigate to task 

location and synchronize task-to-do list 

R1, R2, 

R3,R4,  

R5,R6, 

R7, R8, 

R9, R10 

Should Search task, Sign in using Facebook/Google login 

details, sort/filter task, auto search location and 

customize alert sounds. 

 

Could Create task without setting location and grant access 

to non-registered user. 
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Would Synchronize user’s task with other similar application, 

use speech and voice notes, tag images. 

 

Table 5.1: MoSCoW 

5.3 Overall System Design 

For scalability and portability purposes and the need to synchronize 

user’s task with friends and families that may be users of the same 

system, it is strongly recommended and appropriate for the system to 

implement the three tier architectural design pattern. This entails; the 

client-tier (the Android application), Server-tier (Business logic) and the 

data-tier. This chosen architecture model helps manages complexity, 

improves development issues that may arise during the implementation 

stage, increase portability of the system such as replace-ability and 

adaptability of the system and also improve the performance of the 

overall systems, since each tier is logically separated. 

 

 

 

 

 

 

 

Figure 4.1 Location task-to-do architectural design. 

The above diagram illustrates the overall system design. It is a three-tier 

(client-tier, server-tier and data-tier) software architecture design pat-

tern that comprises of independently develops and maintained modules. 

Each segments of the application is deployed on a separate platform. 

The android client represents the client-tier that is use for presenting 

data to the user. It is runs on an android mobile operating system and 

communicates with the server-tier using the http protocol.  The server-

tier is a Java server application that runs on an Apache Tomcat server. It 

receives and processes data received from the client-tier and the data-

tier. The server-tier communicates with the data-tier through the Data 

 Android Client 

   UI 

 Apache Tomcat Server 

 Logic 

 The architecture of task-to-do manager system 

Data access 

layer 

(DAL) 

Business 

Logic 

Layer 

(BLL) 
Database 

Server 

 Java Sever 

Figure 5.1: Overall architectural design 
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access layer (DAL).The data-tier is used to store and retrieve data. Mysql 

Database server is used on this module to provide and store when 

information. This design provides the benefit of scalability, maintainabil-

ity and flexibility. 

5.4 Use Case Diagram 

The diagram below shows the use case of the client-tier application 

system. The diagram depicts how a user interacts with the system and 

how the client application interacts with other system. 

 

 

 

 

 

 

 

 

 

 

 

The use case “Manage Tasks” contains several use cases “Sync task”, 

“modify task”, “create task”, “delete task”, “notification” and 

“send/receive task” that enable the user(Driver) of the application to 

achieve their overall purpose of the system. Furthermore use case 

“navigate to task” is also included and related to the “manage tasks” use 

case. The various actors “GPS satellite system”, “Google map system”, 

and “NiBo Task Server” are external services that are required for a 

complete operation of this application. The application will interact with 

these actors through enabled hardware capability of the smartphone 

such as the GPS and the wireless interface for Internet connectivity. The 

“Google map system” actor provides street map and travel route 

services for completing the use case “get direction”, through its API. 

 “NiBo Task Server” though part of the overall application but external 

to the mobile application provides services for data persistence and 

processing. 

Location Task-To-Do Manager 

System 

   Send/receive 

task information 

Manage Task 
<<actor>> 

          Task Server 

 

 

<<actor>> 

GPS satellite system 

  User 

   Get current 

       position 

Navigate to task 

       location 

   Get direction <<actor>> 

Google map system 

<<include>> 
<<include>> 

<<include>> 

<<include>> 

Figure 5.2: Location task-to-do use cases model 
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5.5 Client Model 

 

Figure 5.2: Client architecture 

The above diagram represents the class diagram design for the client-

tier as shown in figure 4.2. It displays the structure of Objects (Classes) 

interactions and dependencies evolving into the entire client application. 

The Android API 8, Android SDK 17 and above, and Java Object orient-

ed programming language are tools use for the development of the 

client-tier targeting the Android mobile OS platform.  

The “Task” Object (Class) describes the necessary data that will be 

collected when a user creates a task. This has a one to multiple multiplic-

ity relationship with the “User” class and share a composition relation-

ship with “Task Manager”. This (Task) object cannot exist without the 

“User” class existence. The “Task Manager” class comprises of methods 

for processing user task/tasks according to user’s needs. These include, 

edit task, create task, delete task, list task, list completed task and syn-

chronize task. “Task Manager” uses services provided by “Navigate” 

object to go to task location. The object class “LocationManager” checks 

the current position of the user and then computes the distance to task 

location; it does this every time the location of the user changes as 
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reported by the GPS satellite system and then notifies the user when 

task to be done is less than 1km form user’s current position. This class 

has a composition relationship with the “navigate” object. The “Net-

workManager” class checks to ensure that connectivity to internet is 

seamless and GPS feature of the smartphone is enabled at all time. Once 

any of this return false, it notifies the users about such changes. The 

“Authenticator” class is an intermediary communication to the applica-

tion server. It uses the services of the “ServerConnect” object to authen-

ticate user and other client-server related activities. “ServerConnect” 

object establish a TCP/IP socket connection between the client applica-

tion and the application server. Once this connection is establish the 

client can send data via “Authenticator” and “ServerConnect”to the 

server-tier. 

5.6 Server Model 

 

Figure 5.3: Server architecture design 

The class diagram shown above represents the server-tier as shown in 

the overall system design. This tier implementation is based on Java 

APIs and Apache Tomcat application server. Before a client application 

can establish connection to the server, it must firstly be able to locate the 

server with the server’s IP address using TCP/IP protocol. Once it is 

established, client and server application can then start exchanging data. 

The “Clienthandler” class, interfaces between the client-tier and the 

server business logic. Its functionality includes; accepting multiple client 

connections, keeps track of every client connection that can be used for 

sending responses to client application, and finally terminates client 
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connection. Messages sent to the application server are process by the 

“Messagehadler”. Responses are prepared and sent back to the client 

application via “Clienthandler” object. “Messagehadler” interact with 

“DataAccessobj” retrieving necessary data form the database. 

5.7 Database Design 

Below represent the structure of the database management system used 

for data storage. Its simplicity provides efficiency in the data storage 

process. 

 

Figure 5.4: database model 

The database design shown above complies with 1-3NF. This choice was 

chosen in other to obtain a higher performance of the database man-

agement system relatively to the overall application. This decision 

makes it easier to update the entire database records. 



Location Based Task-To-Do Manager 

Philip Jolomi Opuogen 

6 Results 

2014-11-16 

 

23 

6 Results 

6.1 Functional requirement analysis and evaluation  

In other to ensure that the final delivery of this application meets all 

specified requirements elicited in section 5.1.1, we have performed an 

acceptance testing, and the result is shown in the table below. This test is 

carried out by two (anticipating users) subjects and a developer, with 

the application installed on an android smartphone and connectivity to 

the Internet. 

Functionality Test Execution 

Plan 

Expected out-

come 

Test 

Result 
R2.   

Register new user 

with a unique 

username and a 

password. 

Click on the NiBo 

icon. On the 

welcome screen 

click on create 

account button. Fill 

out the form on the 

registration screen 

with a chosen 

username and then 

click on the sign up 

button. 

 

Register the user 

details in the data-

base 

 

Passed 

 On the registration 

page fill out the 

form use an 

already register 

email and then 

click the sign up 

button 

 

Registration is 

denied by the 

Application Server 

 

Passed 

R3.   

 

The user shall be 

able to log-in to the 

system using their 

registered username 

and password. 

 

Click on the NiBo 

icon. On the 

welcome screen 

click on login 

button. Fill out the 

form on the login 

screen with a 

registered email 

and a password 

and then click on 

 

The user is signed 

into the system 

 

 

Passed 
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the sign in button. 

 On the login page 

use a non-

registered email 

and password click 

on the sign in 

button. 

 

The system refused 

signing the user into 

the system 

 

Passed 

R4 

Users can logout 

from the system 

After successful 

login. On the home 

screen click on 

“signout” button. 

 

The user is redi-

rected to the wel-

come screen 

 

Passed 

R7.1  

The user shall be 

able to create task-

to-do list. 

 

After successful 

login. On the home 

screen click on 

“Add task” button. 

Fill in the form and 

click on save 

 

The task will be 

created and store in 

the application 

Server 

 

Passed 

 After successful 

login. On the home 

screen click on 

“Add task” button. 

Don’t Fill in the 

form and click on 

save. 

 

The system refuse 

the creation of task 

when required input 

field are missing 

 

Passed 

R7.2  

The user shall be 

able to edit task-to-

do list. 

 

After successful 

login. On the home 

screen click on 

“view task” button. 

Click a task from 

the list of tasks. On 

the new page click 

on the edit icon on 

the menu bar. Edit 

the input fields as 

required then click 

on save  

 

The task will be 

changed and then 

store in the applica-

tion Server 

 

Passed 

 From the list of 

tasks. On the new 

page click on the 

edit icon on the 

menu bar. Edit the 

input fields by 

 

The request is denied  

 

Passed 
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leaving it blank 

then click on save 

R7. 3 

The user shall be 

able to delete task-

to-do list. 

 

After successful 

login. On the home 

screen click on 

“view task” button. 

Click a task from 

the list of tasks. On 

the new page click 

on the delete icon 

on the menu bar.  

 

The task is deleted 

from the system 

 

Passed 

R6.  

The system shall be 

able to store and 

retrieve registered 

user’s data. 

 

Perform R3, R7.1, 

R4 and R3 respec-

tively then click on 

“View task” button 

form the main 

menu. 

 

List of task can be 

seen 

 

Passed 

 

R8.   

The user shall be 

able to receive 

notification of due 

task-to-do from the 

system. 

 

Perform R3 and 

R7.1. move towards 

the set address of 

the task 

 

1 kilometre away 

from the task ad-

dress the 

smartphone vibrate 

with a sound dis-

playing a notification 

of the task to be done  

 

 

Passed 

R9.  

The system should 

provide to the user 

navigation to task-

to-do location. 

 

After successful 

login, on the main 

menu, click on 

“view task” click 

on a task I the list. 

on the next page 

action bar click the 

setting icon. On the 

pop up menu click 

on navigate to task. 

 

The user is redi-

rected out of the 

application into 

Google map service 

providing the 

direction to task 

destination 

 

Passed 

R10.  

Registered user shall 

be able to synchro-

nize task-to-do list 

with selected 

registered users. 

After successful 

login on the main 

menu, click on 

“Sync task” click 

on sync button 

where the receiver 

name reside. On 

 

A success notifica-

tion is receive from 

the application Sever 

 

Passed 
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 the pop up menu 

select the task you 

want to synchro-

nize with the 

person 

Table 6.1: Acceptance test plan 

6.2 Usability evaluation 

The table below shows the results of efficiency and satisfaction from the 

experiment performed by five subjects (anticipating users) that have 

similar experience in smartphone operations and are between the ages 

of 23-28 years old but with no previous experience of the application 

under test. Each participant is ask to create new task, edit existing task 

and share task. The information use to create new task will be the same 

for all participants. The first three results relate to efficiency testing 

while the fourth result relates to satisfaction derive from using the 

application. 

Create new task: To complete this test participant must enter the task 

name, task location, set a task distance radius (minimum 1km). 

Participant 

No 

Completion 

task time (min) 

Expected 

completion task 

time (min) 

Task time 

difference(min

) 

1 1.8 2 +0.2 

2 1.5 2 +0.5 

3 1.6 2 +0.4 

4 1.4 2 +0.6 

5 1.5 2 +0.5 

Table 6.2: Create new task efficiency result 

The above result shows that all participants complete the task success-

fully within the specified time. 
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Edit task: Participants were asked to change the task name, location and 

task distance radius. The table below shows the result obtained. Partici-

pant completed the task successfully within the required time frame. 

Participant 

No 

Completion task 

time (min) 

Expected completion 

task time (min) 
Task time 

difference(min) 

1 1.6 2 +0.4 

2 1.4 2 +0.6 

3 1.2 2 +0.8 

4 1.4 2 +0.6 

5 1.3 2 +0.7 

Table 6.3: Edit new task efficiency result 

Share task: In this test participants are ask to share task with at least one 

existing user. This task only require a button click, however, the time 

taken to discover the feature (share task link) is the major requirement 

for this test. The results derived are shown in the table below. 

Participant 

No 

Completion task 

time (min) 

Expected completion 

task time (min) 
Task time 

difference(min

) 

1 0.5 1 +0.5 

2 0.8 1 +0.2 

3 0.6 1 +0.4 

4 0.7 1 +0.3 

5 0.5 1 +0.5 

Table 6.4: Share task efficiency result 

Satisfaction: After the efficiency testing, participants are ask to provide 

a rating for the system with a scale of 1-5, where 1=poor and 5=excellent.  
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Participant 

No 

Ease of Use Usefulness Satisfaction 

1 4 4 5 

2 4 3 5 

3 5 5 4 

4 4 4 3 

5 .5 5 5 

Table 6.5: Satisfaction results 

6.3 Existing solutions evaluation 

Rubrics used for documenting the analysis results are stipulated in the 

table below. The rubric signifies common and expected functionalities of 

relevant existing solution. 

  Usability direction to 

task 

address 

Relevant 

for its 

purpose 

Synchro-

nizes task 
Share task Dy-

nam-

icloca-

tion  

search 

Sound 

and 

vibrate 

notifi-

cation  Existing 

Solutions 
Limited NO YES YES YES YES YES 

 Our solution YES YES YES YES YES YES YES 

Table 6.6: investigation of pre-existing system analysis summary result 

The investigation revealed that the basic requirement necessary to solve 

the problem describe in section 1.4 were included in this project. Fur-

thermore get direction to task location was discovered from this investi-

gation and was added as an additional requirement to this project. This 

feature is necessary to help the user for navigational purpose, specifical-

ly for finding task location. 

6.4 System Graphical User Interface (GUI) 

In this section we show all the user interfaces of location based task-to-

do-list manager application. Each interface relates to a specific function-

al requirement. All interfaces are design and developed targeting An-

droid API 8, and SDK 17 and higher version. 
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6.4.1 Welcome and User’s Login Screen 

The welcome screen of the application is shown below in figure 6.1. It 

provides the user two options to choose from. Customer can either 

select to login or register. The sign-in screen is shown right side of the 

welcome screen in figure 6.1. It enables existing user to login into the 

system using their registered username and password. 

   

Figure 6.1: Welcome and User login screen 

6.4.2 Registration and Main Menu Screen 

The screen shots shown below in figure 6.2 represent both registration 

(left) and the application main menu (right) screen. The registration 

screen provides new users to register a unique username and a chosen 

password in other to explore all features present in the application. The 

main menu provides navigation options to help user perform different 

functions depending on their needs. 
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Figure 6.2: Registration and main menu screen 

6.4.3 Add Task and Share Task Screen 

Figure 6.3 shows add new task (left) and sync task screen. Add new task 

provides the interface that allows a user to create a new task. In this 

screen all input fields are required and must not be left blank. The sync 

task interface provides a user to be able to sync (share) task with other 

users of the system familiar to them.  

    

Figure 6.3: Add task and share task screen    
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6.4.4 View Task and Completed Task Screen 

In figure 6.4 View task screen (left) list all existing (active) tasks created 

by the user. It gives brief information (task name, location, distance 

away) of each active task. Completed task screen (right) provide a list of 

task completed. It also shows the date such task was completed. 

    

Figure 6.4: View task and completed task screens    
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6.4.5 Task Details and Sync inbox Screen 

Figure 6.5 shows task details (left) and sync inbox (right) screens. Task 

details screen display all information about the task. On the top menu 

bar the user can select the second icon to the right to get direction to task 

location. Sync inbox list tasks that are sent by other users. The user must 

either accept or decline the request. Accepting or declining the request 

informs the sender about the action taken by the receiver. 

    

Figure 6.5: task details and sync inbox screen            
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7 Conclusions 
The purpose of this project was to develop a location based task-to-do 

list manager, a mobile application that targets the Android mobile 

operating system platform. The system was developed to help an indi-

vidual remember to execute task at pre-defined location when they pass 

by the location, thereby saving time and energy. In other to have a clear 

understanding of the problem and to provide the necessary solution, we 

used the brainstorming requirements elicitation technique. Furthermore, 

we used the three-tier architecture design pattern for also solving the 

problem. We implemented the client tier on the android platform by 

developing a graphical user interface which allows users to perform 

functions that can help them solve the problem. A Java server was also 

developed successfully to aid the processing of user data (task To-Do 

list) that is transferred from the client-tier. Functionalities such as auto-

matic search for a location address, direction to task-to-do location, and 

generation of notification or alert sounds/messages that reminds the 

user to perform a task when they get to the task location were also 

implemented in this project. It is now possible for users of the system to 

create tasks that includes a location address, edit and delete task, syn-

chronizes task with friends, and received notification to execute a due 

task near the location address. As a direct consequence of the limited 

time to complete this project, additional features such as but not limited 

to Speech and voice recognition to aid the quick creation of task are 

proposed for future implementation. Furthermore, performance effi-

ciency, reliability compatibility and security quality attributes are also 

proposed for future work. 
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Appendix A: Relevant apps 
List of relevant apps with Similar/ different functionalities 
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Geogells               
Reminders               
Location based task 

reminder 
              

Yepa               
Location based 

reminder 
              

GeoTask               
Time and place 

reminder + todo 
              

Location reminder               
LBR               
Spoty lite location 

reminder 
              

CellNote                
ZEITGEIST               
Location alert               
LoClock               
FingerString 

remiders 
              

Functionality 
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GeoNotes               
MapMate               
Maptastic               
Geo Remider               
Localert               
Mono location based 

notes 
              

Reminders @ 

location 
              

HunyDoo               
smart reminder               
Intelligent Reminder               
Fencelt Location 

alarms 
              

Smart reminder               
Location Event 

Reminder 
              

When There               
Location Alert free               
Proximity alert               
Location wakeup 

alarm 
              

Lawn               
On the sport 

Reminder 
              

App Now               
GeoNote               
Locate N Remind               
Remember It               
LocKIEBuzzr               
GeoMunch               
Never Forget               
Remind Me When I 

am There 
              

Proximity Alarm               
Walkapost               

 


