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Abstract

The objective of this thesis is to develop a mobile application for time and task management
aimed at enhancing user organization and productivity. The application builds upon the
proven frameworks of command-line tools Timewarrior and Taskwarrior, and addresses
synchronization challenges with these tools. Users of the application can track and tag
their time entries to optimize time management. Additionally, the application allows for
comprehensive task tracking where users can set and filter tasks by key attributes such
as due dates or project names. Designed with future expansion in mind, the solution was
developed as an open-source project to facilitate ongoing enhancements.

Abstrakt

Cielom tejto prace je vyvinut mobilni aplikdciu na spravu ¢asu a tloh, ktora zlepsi orga-
nizaciu a produktivitu pouzivatelov. Aplikicia sa opiera o overené metody nastrojov Time-
warrior a Taskwarrior a zaroven riesi problémy s ich synchronizaciou. Umoznuje pouzi-
vatelom efektivne sledovat a oznacovat casové zaznamy za ucCelom optimalizicie ¢asovej
spravy. Okrem toho poskytuje komplexné moznosti spravy uloh, kde pouzivatelia mdzu
zadavat dlohy a filtrovat ich podla klucovych atribitov ako terminy splatnosti ¢i nazvy
projektov. RieSenie bolo navrhnuté s predvidavostou budtcich rozsireni a vyvinuté ako
projekt s otvorenym zdrojom, ¢o ulah¢uje jeho priebezné vylepSovanie.
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Rozsireny abstrakt

V kontexte sucasného rychleho zivotného stylu méa efektivne riadenie casu a tloh mimo-
riadny vyznam pre osobni aj pracovni produktivitu. Tato bakaldrska prica sa zaoberd
vyvojom mobilnej aplikacie, ktora vyuziva moznosti osvedéenych néastrojov prikazového
riadku, konkrétne Timewarrior a Taskwarrior. Cielom je zlepsit organizaciu pouzivatela
prostrednictvom implementacie efektivneho sledovania tloh a riadenia ¢asu. Okrem toho
projekt riesi problémy synchronizacie s tymito ndstrojmi a rozsiruje ich robustné funkcie
na mobilnd platformu Android.

Viacsine sticasnych mobilnych aplikacii na spravu casu a tloh chyba tcinné integracia
s vykonnymi néstrojmi, ako st Timewarrior a Taskwarrior. Foreground je jednou z mala
aplikacii, ktoré sa o to pokuisaji, ale tieto potreby spliia len ¢iastoéne. Tato prica navrhuje
komplexné mobilné riesenie, ktoré plne vyuziva potencial tychto nastrojov na zariadeniach
so systémom Android a zaroven zabezpecuje budicu rozsiritelnost a modularitu systému.
Teoretické vychodiskd zahinali podrobné stidium existujicich nastrojov spravy a sicas-
nych trendov v mobilnych aplikdciach. Na zdklade tohto prehladu bola vytvorend jasna
architektura systému a presné definicie poziadaviek pouzivatelov, ktoré usmertnovali proces
vyvoja aplikdcie. Bol vytvoreny server na riadenie synchronizacie medzi mobilnou aplika-
ciou a instanciami néstrojov Timewarrior a Taskwarrior, ¢im sa zabezpecil bezproblémovy
pouzivatelsky zazitok medzi platformami. Mobilna aplikacia bola vyvinuta pomocou jazyka
Kotlin a Jetpack Compose, pricom pontka moderné a intuitivne rozhranie, ktoré dodrziava
sucasné standardy vyvoja pre systém Android. Okrem toho bola vytvorena webova aplika-
cia, ktora pouzivatelom ulahc¢uje spravu synchronizacie. V stcasnosti si aplikdcia na svoju
prevadzku vyzaduje online pripojenie. Architektira systému vsak bola navrhnuta tak, aby
podporovala nezavisli prevadzku, najmé rozsirenie moznosti offline, ¢o predstavuje vyz-
namnu prilezitost pre budici vyvoj. To by pouzivatelom umoznilo zachovat produktivitu
bez neustaleho pristupu na internet a synchronizovat tidaje po obnoveni pripojenia.

Pocas vyvojovej fazy sa uskutocnilo dokladné testovanie vratane testov emulatora a real-
neho zariadenia, aby sa zabezpecila Sirokd kompatibilita a robustnost v réznych konfigura-
cidch zariadeni a verzidch systému Android. Pouzivatelské testovanie poskytlo dolezitu
spatna vézbu, ktora viedla k opakovanym vylepSeniam, zdokonalujicim pouzitelnost aj
funkénost. Vystupom projektu je mobilna aplikdcia s otvorenym zdrojovym kédom dos-
tupnd na platforme GitHub, ¢o podporuje priebezné prispevky komunity vyvojarov na
rozsirenie jej funkcii. Této bakaldrska praca nielenZe spliia svoj ciel, ktorym je dodanie
efektivneho nastroja na spravu casu a tuloh, ale obohacuje aj oblast vyvoja mobilnych ap-
likécii tym, ze demonstruje tspesni integraciu funkcii stolovych pocitacov do mobilného
kontextu. Poznatky z tohto projektu poukazuji na doélezitost premysleného névrhu sys-
tému a vyvoja zameraného na pouzivatela, pricom zdéraznuji potenciil mobilnych aplikécii
vyrazne rozsirit nastroje tradi¢ne obmedzené na prostredie stolovych pocitacov. Budtca
praca by mohla rozsirit dosah aplikacie na iné platformy, napriklad iOS, a zlepsit mecha-
nizmy synchronizécie na podporu aktualizicie idajov v redlnom c¢ase na viacerych zariade-
niach.
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Chapter 1

Introduction

In a fast-paced world, effective time and task management is not just a necessity, but
a critical skill for balancing both personal and professional responsibilities. Reliable tools
that simplify tracking time and tasks are invaluable assets in achieving this.

Numerous tools exist that try to solve problems of time and task management. Among
these, the tools Timewarrior and Taskwarrior offer great functionality right in a command
line of the user. The environment of these tools, however, introduces inherent limitations,
especially for users who are frequently on the road or commute. For such users, being able
to access management tools that closely resemble the aforementioned would significantly
enhance productivity and convenience in the very device that each of us has — a phone.

Despite the wide array of mobile applications for time and task management, those that
closely integrate with Timewarrior and Taskwarrior are very rare, with Foreground being
one of the few exceptions. This application, however, only partially meets the needs of
existing Timewarrior and Taskwarrior users, thereby highlighting the necessity for an app
that can do that.

The objective of this thesis is to implement the concepts of the aforementioned tools,
package them in a package that runs primarily on Android devices, and maintain the
importance of future extensibility and modularity of the system. Furthermore, the app will
be released as an open source project, with the intention of facilitating future development
and community support.



Chapter 2

Related work

This chapter outlines several applications focused on time and task management that have
been analysed and used for inspiration.

2.1 Foreground

The first of these is Foreground', which is similar to this thesis in that it aims to support the
functionality of Taskwarrior while also offering a synchronization with existing Taskwarrior
instances and a simple user interface.

The strength of this app lies in its open-source nature, which is also a goal of our work.
Furthermore, this app is available on all popular platforms, including Google Play Store
and F-Droid.

In contrast to other applications, this one implements a synchronization client for the
Taskd” server. Consequently, users must deploy their own Taskd server in order to utilize
the synchronization aspect of it.

In terms of design and user experience, Foreground exhibits several shortcomings. As
illustrated in screenshots 2.1, the app fulfils its intended purpose. The task list provides
sufficient information and detail, although the task overview appears cluttered. The filter is
the least effective, as it employs a filter builder that may be familiar to users of Taskwarrior,
but could be confusing to new users of this app.

4w0sMBOw

€ Another one

Another one

Filters

May 10, 2024 12:00 AM

NCLUDE

Calls and notifications wil vibrate =%

Figure 2.1: Screenshots of Foreground app

!Foreground - https://github.com/bgregos/foreground
2Taskd server - https://github.com/GothenburgBitFactory/taskserver
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2.2 TickTick

Another app, TickTick?, is a popular task management application. It is similar to Fore-
ground in that it places a strong emphasis on task management. However, it could be
argued that it excels in this area. While it is not built on top of Taskwarrior, its platform
is nevertheless a valuable addition to the market.

The most notable aspect of TickTick is its design, as evidenced by the image 2.2. The
design is notably minimalistic, allowing users to focus on the most pertinent tasks at hand.
One illustrative example is the seamless integration of task creation and the straightforward
configuration of crucial details, such as due dates and tags, as demonstrated in 2.2. Overall,
the app exhibits remarkable fluidity and a consistent visual aesthetic across its entirety.

Cancel Date  Duration

Today Tomorrow Next
Monday
< May
$ M T w T
1 2
Go for a walk! 5 6 7 8 9
v Inbox <
12 13 & 15 16 17 18
— — (] 24 May, 16d left
R © ° oo o 2 2B e 2 y -
N Go for a walk #tag
gwertyuiop 26 27 28 29 30 3
a s d f g h j ki1l © Time None ¢
.zxcvbnm". {5 Reminder None ¢
@ 0 © =B

Figure 2.2: Task creation flow in application TickTick

The most significant disadvantage of TickTick is its closed-source nature and the avail-
ability of commercial paid plans. While this app includes a pomodoro timer, it does not
offer any other time tracking features that would be expected from a time management
software such as Timewarrior.

3TickTick - https://ticktick.com



2.3 Toggl

Finally, I would like to mention the app Toggl. Its primary function is to track time, and it
does not include any task management features. However, given that this project concerns

both time and task management, Toggl provided valuable inspiration for this work.

As we can see in 2.3, the design of the app has similarities to that of the app TickTick.
The app’s ability to start a timer and the bottom sheet for tracking an entry are both highly
accessible features that significantly enhance the user experience. In terms of popularity,

this app is comparable to TickTick.

15:398 al 5G 0

Timer (R o}

List Pomodoro

How do you like toggl track app E
so far? \F ==

Today 0:00:22
Working on testing apps! 0:00:22
@ Design >

oo
#0

I'm working on... °

8 ils

e Save
0:00:04

I'm working on...

l, @ Add a project | \/ # Add tags ‘

@ Edit time Set to last stop time

® Start 3:39PM 05/08/2024
@ Stop 3:39PM 05/08/2024

Time entry is running... Stop Timer

. 60 .
55 5

50 DURATION 10

-45 0:00:04 # 5-

40 3:39PM - 3:39PM 20\

35 25
ONEI

@ Round duration @

Figure 2.3: Application Toggl and example of tracking time

Like TickTick, this application is closed source and offers paid plans. The personal plan
is free, but has significant limitations, such as a limit on the number of projects or a lack

of statistics.



Chapter 3

Theory

3.1 Optimizing resource allocation

In the context of modern life, phrases such as ‘I don’t have enough time’ are frequently
uttered, reflecting a common sentiment shared by many. However, beneath this seemingly
simple complaint lies a profound challenge of resource management. Each individual is
allotted a fixed amount of time, 168 hours in a week. Despite this apparent abundance, the
perception of scarcity persists.

Internal commitments and our mind

A key point derived from years of coaching and self-awareness exercises is the recognition
of our internal commitments. These commitments, often subconscious, manifest as mental
‘open-loops’ encompassing tasks, aspirations and responsibilities. They range from daily
responsibilities, such as taking out the trash, to the profound, such as striving for global
peace. However, their presence, although unseen, exerts a significant influence on our
mental clarity and focus.

The mind stores these commitments, obscuring cognitive clarity. To find an efficient
way to deal with them, it is important to bring them into conscious awareness. As David
Allen mentions in his seminal work on productivity, ‘Getting Things Done’, clarity emerges
when outcomes are defined precisely and the next actionable step is identified. [1]

The paradox of social media

In the digital age, social media platforms have become an ever-present companion, offering
connectivity, information and entertainment at our fingertips. However, this convenience
comes at a cost. The nature of social media, coupled with their addictive design, poses
a challenge to our attention and productivity.

While social media undeniably serves as a valuable tool for communication and infor-
mation, their presence and allure often lead to cognitive overload and distraction. The
constant stream of notifications and the temptation to engage in mindless scrolling, which
diverts our attention from meaningful pursuits, is a significant challenge in the digital age.
Cal Newport, in his book ‘Deep Work,” characterizes this dilemma and offers a deliberate
and selective approach to digital engagement as a solution [14].

In summary, the management of our finite time resources, attention, and energy requires
a conscious approach. By identifying our internal commitments and exercising discernment
in our digital interactions, we can reclaim a significant portion of our time [14].

7



The power of incremental changes

The influence of habits, routines and practices on our everyday lives is considerable. While
we often associate great success with large actions, the cumulative impact of marginal
improvements is frequently underestimated. Striving to be one percent better each day
can lead to remarkable progress. Over the course of a year, this approach results in a 37-
fold improvement. This is analogous to the accumulation of interest in finance, whereby
seemingly insignificant adjustments accumulate into significant advancements over time [3].

Systems over goals

In his book, Atomic Habits, James Clear asserts that a focus on systems over goals is of
paramount importance. He presents an analysis of the inherent limitations of goal-oriented
approaches [3].

Transient nature of goals

When an individual attains a goal in life, it can be argued that the changes are merely
transient. For instance, when one cleans their room, the environment is altered; however, if
the individual fails to maintain the cleanliness of the room, it will eventually require cleaning
again. This example illustrates that if one sets goals without modifying one’s habits and
the underlying system towards a specific problem, the problem will persist indefinitely [3].

Goals and fulfilment

The majority of individuals believe that only when a specific outcome occurs can they be
considered happy. They establish expectations that once they have completed the tasks at
hand or the obligations they have assumed, they will then be able to engage in the activities
they prefer. When the process is given greater importance than the goal itself, happiness
can be achieved in the moment. While it is possible that the desired outcomes may not be
achieved, if the process is considered, it can be seen that a great deal has been accomplished

13].

Escaping the yo-yo effect

If one maintains a goal-oriented mindset, achieving a goal implies that there is no longer
a rationale for pursuing the process that led to it. Once one has graduated, one ceases to
engage in further learning, and similarly, once one has won a race, one stops training for it.
The purpose of goals is to win, whereas the purpose of a system is to engage in continuous
play, refining and improving the process as one goes along [3].



3.2 Mobile app development

There are currently multiple methods for developing mobile applications. Each method
has its own set of advantages and disadvantages, which must be taken into account when
selecting the most suitable tooling for the intended app.

Progressive Web Applications

Progressive Web Applications (PWAs) represent a popular category of mobile applications.
They are designed to provide a seamless user experience, essentially functioning like web-
sites. PWAs offer offline functionality and fast loading times, and the majority of modern
web browsers support them, contributing to their widespread accessibility. A key advan-
tage of PWAs is their deployment process. In contrast to native applications, which must
undergo a rigorous approval process on platforms such as the Google Play Store or App
Store, PWAs can be rapidly deployed on a server, thereby streamlining the update process.
However, they do have drawbacks. Their performance is often inferior to that of hybrid
and native apps. Furthermore, working with native mobile application program interfaces
(APIs) can be challenging [15].

Hybrid Mobile Applications

Hybrid apps represent a further category of mobile applications. They combine elements
from both native and web applications. Typically developed using web technologies, hybrid
apps offer a compromise between the performance of native apps and the versatility of web
development. One significant advantage is the simplified access to system-level APIs, which
improves the development process and enhances the overall developer experience [17].

Although most hybrid apps are built with web technologies, exceptions such as Flut-
ter exist. Flutter compiles to machine code in a manner analogous to native applications,
while simultaneously retaining hybrid characteristics. Among the most prominent frame-
works utilized in the development of hybrid applications are React Native and Ionic. Their
popularity is on the rise, particularly among smaller companies and startups, due to their
rapid development capabilities and compatibility with web technologies [18].

Native mobile apps

It is often recommended by companies developing operating systems for mobile phones
that developers adopt the native approach to app development. Native apps are designed
to provide unparalleled support for device APIs and performance optimisation, ensuring an
optimal user experience. However, mastering native app development can be challenging
due to its steep learning curve. Nonetheless, the native approach offers extensive community
support and a wealth of available resources, contributing to its appeal among developers
[8].

Jetpack Compose

Jetpack Compose is Android’s recommended toolkit for building native user interfaces UL It
simplifies and accelerates development on Android. Compared to previously recommended
XML approach, it offers quick development experience, powerful tools and intuitive system
level APIs [4].



Model-View-ViewModel Architecture

The Model-View-ViewModel (MVVM) architecture is a framework commonly employed in
mobile app development, providing a structured approach to application design. It delin-
eates the codebase into three distinct components: the Model, View, and ViewModel
[12].

1. Model: This component encapsulates the application’s business logic, handling tasks
such as data retrieval from remote servers or databases. It serves as the backbone,
processing data independently of the user interface [12].

2. View: The View is responsible for presenting the user interface (UI) to the user.
Designed to be devoid of any business or user logic, its sole purpose is to provide
a visually appealing and intuitive interface for interaction [12].

3. ViewModel: Acting as an intermediary between the Model and the View, View-
Models facilitate user interactions and manage the state of the View. They handle
tasks such as data manipulation, validation, and presentation logic, bridging the gap
between the raw data and its visual representation [12].

By adhering to the MVVM architecture, developers can achieve a cleaner separation
of concerns, promoting modularity, maintainability, and testability within their mobile
applications [12].

Clean architecture

Clean Architecture, proposed by Robert C. Martin, aims to minimize dependencies between
the business rules of an application and its external elements, such as databases and user
interfaces. This architecture provides a structured way to organize a software project such
that its components remain isolated and maintainable over time. The primary goal is to
ensure that the application’s core functionality is protected against changes in external
frameworks and tools, thereby making the software system more durable and adaptable to
change [16].

Principles of clean architecture

There are several key principles that guide the design and implementation of clean archi-
tecture.

e Independence of Framework - The system architecture does not rely on the ex-
istence of some library. This allows for systems to be adoptable to new frameworks
without significant rework.

e Ul-agnostic - The user interface can be changed easily without changing the rest of
the system. For example, mobile Ul could be replaced with a web Ul without change
the business logic.

» Database-agnostic - The business rules are not bound to the database [16].

10



Material Design

Material Design is an adaptable design system developed and designed by Google. It
provides guidelines, components and tools that support best practices in user interface
design. Because it is open source, Material Design streamlines the design and development
process while helping to build products quickly. The latest release is Material 3 [11].

User experience

The concept of user experience (UX) refers to the overall perception and interaction that
users have with a product or system. In the context of mobile apps, this encompasses
not only traditional aspects such as functionality and usability, but also broader concepts
related to design, psychology and marketing. UX represents the culmination of individual
experiences and impressions that users derive from using a product. These experiences
may include factors such as attractiveness, stimulation, fun and the successful delivery of
branding [9].

The achievement of a positive user experience is considered a primary objective of
user-centred initiatives within the information technology (IT) industry, as it is of critical
importance for the commercial success and customer satisfaction of any given enterprise
[9].

11



3.3 Server side development

In the domain of mobile application development, there is a tendency to overlook the signif-
icance of server-side development. This crucial component is responsible for the function-
ality of the app and the user experience. This chapter explores the theoretical foundations
and practical implications of server-side development, which played a pivotal role in the
architecture and operation of our mobile application.

Golang

Go is an imperative programming language that was first developed in September 2007 and
subsequently released in November 2009. It was rapidly adopted within Google, where it
was initially developed, as well as externally [7].

The language was designed with concurrency in mind, which facilitates the creation of
scalable applications, microservices, and cloud-based services. It is estimated that over 75
% of projects in the Cloud Native Computing Foundation are written in Go [6].

Go’s strength lies in its ecosystem support for service development. The standard library
includes a plethora of useful packages that are commonly used for HT'TP servers, such as
drivers for SQL databases, JSON parsing and a plethora of security-oriented functionality
[6]. Consequently, it was chosen as the server language of choice for this application.

Representional State Transfer (REST) APIs
REST is an architectural style for distributed hypermedia systems. It is derived from several
network-based architectural styles and constraints [5], some of which are as follows:

Client-Server

The client-server model represents the initial constraint of REST. It separates the user
interface from the data storage concerns, thereby improving the portability of user interfaces
across multiple platforms and enhancing scalability [5].

Stateless

A further limitation is that of stateless communication. This means that each request
from the client to the server must contain all the necessary information and cannot take
advantage of any stored context on the server. Consequently, the session state is stored on
the client [5].

Cache

The REST protocol includes a cache mechanism with the objective of improving network
efficiency. When a server responds to a request from a client, the response is either implicitly
or explicitly marked as cacheable or not. If the response is cacheable, the client cache is
granted the right to reuse the response data for subsequent requests that are equivalent [5].

12



REST APIs

In the context of client-server communication, web services are typically accessed via ap-
plication programming interfaces (APIs). APIs facilitate interaction between computer
programs, allowing them to exchange data. A web API is a software component that
listens and responds to client requests [10].

The REST architectural style is commonly applied to the design of APIs for most
modern web services. If a web API conforms to the REST architectural style, it is referred
to as a REST API [10].

GraphQL

GraphQL is a query language designed for implementing web service architectures. It was
developed internally at Facebook as a solution to the challenges encountered when utilising
traditional architectural styles, such as REST. It serves as an alternative to REST-based
APIs. [2] In contrast to REST APIs, which typically define endpoints as URLs with a list of
parameters, GraphQL is a full data query language. It is centred on high-level abstraction,
such as schemas, types, queries and mutations [2].

In GraphQL, data is exposed as a graph, defined by means of a schema. Each node of
the graph represents objects and fields, and each field has a name and type. One of the key
advantages of this approach is that it allows the user to specify precisely what sort of data
they want returned from the server. This allows for more efficient and secure transmission
between client and server, as well as greater control over the data being returned [2].

Docker

Docker is a platform that enables the construction, distribution and execution of appli-
cations in any environment [13]. This tool significantly reduces the deployment time, as
the configuration is only required once, after which it runs as intended on any operating
system, whether it be Linux or Windows. Prior to the advent of Docker, this would have
to be done manually, ensuring that the correct versions are installed on each machine.

Although Docker may appear similar to a virtual machine, it is important to note that
on some systems, it employs virtualisation techniques beneath the surface. However, it is
considerably faster to spin up and, due to its layered file system, is more lightweight than
a virtual machine. Docker is rooted in the command line and is highly scriptable [13].

13



Chapter 4
Design

The objective of this thesis is to develop a mobile application, primarily for Android, that
enables time tracking and task management. It should be based on the existing tools
Taskwarrior and Timewarrior, which are prominent command line programs. Furthermore,
the application should be capable of synchronising with existing instances of these under-
lying tools. Ultimately, the app should be released as open source and encourage further
development on it.

The analysis comprised multiple phases, commencing with an investigation of the tools
Timewarrior and Taskwarrior, the selection of the most appropriate programming languages
for the task in hand, an exploration of the potential for synchronisation and the manner
in which this could be integrated into the app. The action steps are described in sections
below.
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4.1 Defining user requirements

The analysis of requirements commenced with an examination of the Timewarrior and
Taskwarrior tools. After an exhaustive review of the documentation and a period of inten-
sive use, it became evident that the core functionality of these tools revolves around a few
key elements.

The objective is to ensure that the app in question fully supports these core functions
while maintaining a minimalistic approach. To this end, a use case diagram (see 4.1) was
created to delineate the actions that users can perform.

Task management

Create tasks
Make tasks active

Mark tasks done

Time tracking

Modify time
intervals of entry

Delete tasks

User

_____________________________________

Figure 4.1: Usecase diagram
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The individual points defined in the 4.1 are explained more in depth below:

e Sign up - A new user may register for the application by providing their username
and password. When the registration is successful, the user will be authorised and
redirected to the screen for time tracking.

e Sign in - The user will be able to sign in with their existing credentials and access
the application on a different device.

o Start/Stop Timer - The user is able to create new entries by initiating the timer,
in accordance with the functionality of Timewarrior. It should be noted that only one
time entry can be tracked at a time. This functionality also encompasses the ability
to stop the timer and thus close the interval upon completion of the tracked time.

« Modifying time intervals - The user is able to modify the start and end of indi-
vidual time entries, however, the intervals cannot overlap with another time entry.

o Tag entries - By default, time entries lack a description. Similarly, the Timewarrior
app does not include this functionality. The app will adopt this philosophy and
encourage users to save information about the entries in tags. This will be achieved
by allowing users to add and remove tags to an entry. Furthermore, users will be able
to view recent tags that were previously used for quick tagging of entries.

e Create tasks - The user will be able to swiftly create tasks while also being able
to input the most crucial information, in a manner analogous to that described in
reference 2. This information includes the task’s description, due date, its priority,
and the project to which it pertains.

o Make tasks active - The user may mark a task as active by swiping their respective
card in a list of tasks. This action serves as a reminder for the user to organize their
current tasks.

o Edit tasks - The user will be able to edit both pending and active tasks, in addition
to the description, due date, project and priority. The edit view will include further
detailed information regarding tasks, such as tags, defining that the task is blocked
by another task, or converting the task to a recurring template that can be either
indefinite or have a until date set. Completed and deleted tasks, although visible in
the list if filtered for it, will not be able to be edited for obvious reasons. It would be
more beneficial for the user to be encouraged to create a new task.

e Delete tasks - While the deletion of time entries results in the complete removal
of the entry, as observed in Timewarrior, the deletion of a task merely marks it as
deleted, thus allowing for its retrieval at a later point in time should the need arise
to access the details associated with it. This approach is also evident in Taskwarrior,
which employs a similar functionality.

o Filter tasks - The app will include a comprehensive filter for filtering tasks. This
filter can be applied to a wide range of information related to a task, including due
date, tags, description containing a substring, project, and task status.
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4.2 System architecture and synchronization

The objective is to achieve multi-user capabilities and secure data handling. To this end, it
was decided to handle all business logic on a server program built using the tools outlined
in chapter 3.3. This server code will be responsible for communicating with Timewarrrior
and Taskwarrior instances, as well as the synchronization server. This approach ensures
that the server acts as a single source of truth. Furthermore, this approach facilitates the
development of additional client applications beyond the scope of our primary application.

The application itself will be constructed using the Android Studio IDE and the recom-
mended native programming methodology for mobile applications, as outlined in chapter
3.2. By offloading the business logic to the server, the mobile app is transformed into a mere
presentation layer, communicating with the server via GraphQL queries.

The architectural choice is designed to facilitate further development of applications for
iOS, smart watches, and the web. All clients would utilise a single server that is responsible
for data management and synchronisation.

In accordance with the specifications outlined in reference 4.2, the primary server will
assume the role of a centralised repository for the synchronisation and communication
with clients utilising the aforementioned application. Following the requisite configuration,
existing instances of Timewarrior and Taskwarrior will be able to be synchronised directly
with the aforementioned servers.

App

Database

e ——
% "

GraphQL
communication

Main server ‘
. I

App
—
Timewarrior Taskd server
Sync Server
%g
Computers

running existing
timewarrior and
taskwarrior
instances

N

(24

Figure 4.2: Architecture of the mobile app
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4.3 Database design

In order to store basic information about users for the purpose of authorisation and sync-
related functionality, it is necessary to select a database. The decision was taken to use
SQLite, as the database structure is relatively simple and does not require the inclusion of
a multitude of features. The UML diagram of the database design is shown in the image
4.3. In essence, the database comprises two tables: users and sessions. The users table
is used to store information about users, such as identifiers. Sessions are used to store
authorization tokens when a user signs in.

users sessions
+ id: integer + id: integer
+ username: varchar + user_id: integer
+ password: varchar 1 + token: varchar
+ created_at: timestamp + created_at: timestamp

+ taskd_uuid: varchar
+ timew_id: int

+ timew_hook: boolean

Figure 4.3: UML Diagram of the database design.

The purpose of individual fields is explained as following:

o users.id - In addition to the identification of the user, the ID is employed to create an
individual folders for the user, in which the timewarrior and taskwarrior applications
store their data and configuration files. Furthermore, a synchronization keys created
by the synchronization servers are stored within this folder.

e users.username - The username is used for authentication purposes after a user has
successfully completed the registration process.

e users.password - In a manner analogous to the username, the password is employed
for the purpose of authentication. The password is encrypted using the berypt algo-
rithm.

e users.created__at - This timestamp is provided for informational purposes only.

e users.taskd_ uuid - The aforementioned item is employed as an identifier for the
taskd synchronization server.

e users.time_ id - Used as an identifier for the timewarrior synchronization server.

e users.timew__hook - Used to determine if a timer should be started when making
task active in app.
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o sessions.id - This identifier is used to distinguish between different sessions of users
who have been authenticated in the application or in the web interface.

e sessions.user__id - Used to link the user to the session.

« sessions.token - A token is employed for the purpose of authorising requests that
are transmitted to the server. It is generated through the utilisation of the nanoid
function upon the completion of the login process.

« sessions.created__at - Used as a method of determining the length of the session.

4.4 Prototype development

The initial prototype of the app was created in Figma, a design tool for creating user inter-
faces. This prototype, designed during the winter semester, proved to be highly accurate,
with the exception of the addition of missing features that were later identified during
a more in-depth analysis of the requirements. The colours and shapes are also slightly
different, as Material Design was later incorporated into the final implementation, with
further details provided in the subsequent chapter. Figure 4.4 depicts some of the screens
from the initial prototype design, which included a list of tasks, task detail, and the ability
to modify tags of entry.

20:39 ol T -
Tasks
DUE TODAY
20:39 ol T -
O clean aroom
oday 18:00, #house #chores, Housewe € Tracking Edit entry w
Q Walk a dog DESCRIPTION 20:39 il T -
oday 19:30, Housework Wash clothes
< Entry Tags Done
DUE TOMORROW
Due ©12.11.2023 ©
O Wwash clothes SRR
Tomorrow 18:00, #test #tag, Persona School X

Tags
DUE THIS WEEK

Q test

+ Create tag “test”

School
O wash clothes
24.11.2023 18:00, #tag, Personal

Recent

O walk a dog
25.11.2023 19:30, Housework B Sel
Blocked by Development
#3 Do laundry
Blocking

Start

Figure 4.4: Initial prototype of the app
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Chapter 5

Implementation

This chapter will examine the implementation details of the mobile app, as well as the
server-side services that surround it. The implementation represents the planning, design
and development efforts that have been made. The chapter will commence with an overview
of the selected technological stack, followed by an examination of the rationale behind the
languages, tools and frameworks that have been chosen. Furthermore, a detailed overview
will be provided of the key features and functionality that have been implemented in the

app.

5.1 Used technology

The overall development process comprised three phases. The initial phase involved the
construction of a robust GraphQL server, which was designed to communicate directly with
the database, filesystem and Timewarrior and Taskwarrior synchronization servers. This
is illustrated in Figure 4.2. For this task, I opted to utilise the tools outlined in Chapter
3.3, specifically Go with a GQLGen library, which generates boilerplate code based on
GraphQL schema. With regard to the database, the decision was taken to utilise SQLite
in accordance with the recommendations set out in the section on database design (section
4.3). The synchronization servers utilized were timew-sync-server' for timewarrior and
taskd server” for taskwarrior. This was the recommended method of synchronizing prior
to version 3.0. Since the release of this version in March, it was deemed unnecessary to
redesign the previously designed architecture. Consequently, the decision was taken to only
support taskwarrior prior to version 3.0.

The second phase of the development was the mobile application itself. As previously
indicated in reference 3.2, despite the existence of numerous methodologies for developing
mobile applications, we decided to pursue the native approach, as it offers optimal compat-
ibility support, performance, and community engagement. Previously, native applications
were constructed using Java, but in the present era, an approach utilizing Kotlin and Jet-
pack Compose is preferred. Consequently, our application is also constructed using that
methodology. With regard to the user interface, the material library version 3 was em-
ployed. In addition to its excellent accessibility, the app is compatible with the dynamic
colours of new Android versions and the dark mode feature is also implemented.

Ltimew-sync-server: https://github.com/timewarrior-synchronize/timew-sync-server
2taskd server - https://github.com/GothenburgBitFactory /taskserver
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A small web interface was implemented in Vue.js, which allows users to download syn-
chronization keys for Taskd and timew-sync-server. This enables them to set up synchro-
nization on their own machines running Timewarrior and Taskwarrior.

5.2 GraphQL server

Project Setup and Schema Design

Initiating the coding process for the server in question, we first created the project in
GoLand and proceeded to structure the files in accordance with the official documentation.
Subsequently, we defined the GraphQL schema and employed the gqlgen tool to generate the
boilerplate for the resolver, which we subsequently coded in accordance with our intended
specifications. The code 5.1 illustrates a sample of the schema that defines the TimeRecord
object and the query to retrieve all time records and the mutation for tagging a time record.
In a similar manner, the schema for tasks and the remaining queries and mutations were
defined.

type TimeRecord {
id: ID!
start: String!
end: String!
tags: [String!]!

type Query {
timeRecords: [TimeRecords!]!

}

type Mutation {
tagTimeRecord(id: ID!, tag: String!): TimeRecord!
}

Figure 5.1: Example of defined GraphQL Schema

User Management

One significant challenge encountered during the development of this server pertained to
user management. The question that arose was how to achieve multi-user capabilities with-
out resorting to overly complex solutions. Eventually, the concept of utilising environment
variables, which Timewarrior and Taskwarrior expose as the default, to specify the data
directory for each user was proposed. As illustrated in the code 5.2, the utilisation of en-
vironment variables prior to each execution of Timewarrior and Taskwarrior enables the
separation of data and configuration for each user. Upon user login, the details of the
session are saved in context, which is subsequently used to retrieve the user’s ID for the
environment variables.
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user, ok := middleware.GetUser(ctx)
if lok {
return nil, msg.ErrUnauthorized

// Set the environment variable for the timew commands
env := append(os.Environ(),
< "TIMEWARRIORDB=./data/timewarrior/"+strconv.FormatInt(user.ID, 10))

// Set the environment variables for taskwarrior

env = append(os.Environ(),

< "TASKDATA=./data/taskwarrior/"+strconv.FormatInt (user.ID, 10))

env = append(env, "TASKRC=./data/taskwarrior/"+strconv.FormatInt(user.ID,
— 10)+"/taskrc")

Figure 5.2: Snippet showing the user management

Data Handling

Both of these programs expose an ‘export’ function, which returns all the entries and tasks in
JSON format. The process of parsing JSON in Go is relatively straightforward, and for the
data structures, we could utilise the generated models provided by the gqlgen library. The
displayed snippet 5.3 shows how we parsed a JSON output of command to data structure
in Go.

// Structure type generated by gqlgen
type TimeRecord struct {

ID int “json:"id""
Start string "~ json:'"start""
End string “json:"end""

Tags [Jstring ~json:"tags""

// Ezecution of the export command

cmd := exec.Command("timew", "export")

cmd.Env = env

cmdOutput, err := cmd.QOutput()

if err !'= nil { // Error handling
return nil, err

}

// Unmarshaling the JSON to a GO struct
var timeRecords []*model.TimeRecord
err = json.Unmarshal (cmdOutput, &timeRecords)

Figure 5.3: Snippet displaying the handling of data
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Database

The initial step in dealing with the database was the creation of migrations. Migrations are
a fundamental aspect of a program that is designed to be easily extendable in the future,
as the database design may undergo changes. The golang-migrate’ package was used for
the purpose of running the migrations. The final step was to define the first migration,
which essentially initialized the tables based on the database design outlined in reference
4.3. To interact with the database, the sqlc library® was utilized. This library generates
typesafe Go models and functions based on written SQL code. The process of writing SQL
code is less complicated, and the use of sqlc makes the entire codebase cleaner and more
structured.

5.3 Mobile application

This section explains the tooling, processes, and design decisions involved in constructing
the mobile application. It also documents the implemented functionality and user interac-
tion.

Initial development

The initial prototype of our application was developed using a hybrid approach, as outlined
in 3.2. During the winter semester, we chose to utilize Flutter to construct an early version
focused on time tracking functionalities. Initially, Flutter appeared to be a suitable choice
due to its cross-platform capabilities and growing popularity.

However, after careful consideration, the decision was made to transition to a native
development approach. This decision was primarily influenced by concerns regarding the
long-term viability and community support for Flutter. Although Flutter is becoming in-
creasingly popular, its community remains relatively small compared to the well-established
communities of native Android development. This difference is critical for our project’s
ambition to grow as an open-source endeavor, where a larger community can potentially
contribute more significantly.

Moreover, the switch was also motivated by the superior development and debugging
tools available in native environments. Native tools such as Android Studio offer more
robust and sophisticated resources for detailed debugging and performance optimization,
which are essential for maintaining high standards of app quality and user experience.
These tools provide a more mature and integrated development environment, making them
preferable for our project’s long-term goals and ensuring the application’s reliability and
scalability.

Development Environment and Tools

The final version was developed using Android Studio, which is the recommended integrated
development environment (IDE) by Google for Android applications. Android Studio pro-
vides comprehensive development and debugging tools essential for writing Kotlin code,
and offers an emulator environment for application testing. For this project, the initial
setup was based on a standard template with the minimum target API level set to 24.

3golang-migrate - https://github.com/golang-migrate/migrate
Ysqlc - https://sqlc.dev/
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A minimal set of libraries was incorporated into the Android project. Notably, the
Apollo3 client” was employed for communication with our GraphQL server, as discussed in
Section 5.2. This involved importing the server’s schema and subsequently defining queries
and mutations, each within separate files. The Apollo library then automatically generated
the necessary data structures and functions for the specified communications.

Another significant library utilized was Dagger Hilt®. This framework is extensively used
for dependency injection within Android projects, facilitating constructor injection for our
ViewModels, as explained in Section 3.2. Dagger Hilt aids in simplifying the application’s
architecture and enhancing the clarity and maintainability of the codebase.

Lastly, we incorporated the Material Design mentioned in 3.2 by using the latest mate-
rial3 library’ provided by Google.

Structure

Initially, our development followed the Clean Architecture principles as detailed in 3.2.
This architectural model is highly structured and organized, making it ideal for large-scale
applications developed by sizable teams. However, we found that for the scope of our
mobile application, Clean Architecture introduced complexities that were unnecessary for
a smaller-scale project managed by a single developer. Consequently, we transitioned to
a simpler architectural model that aligns with Google’s recommended practices for Android
development®. This shift not only streamlined our development process but also enhanced
our ability to rapidly implement and iterate on new features. Figure 5.4 represents the final
file structure of the mobile application.

com.example.flow
data
mapper
> mode|
repository
di
ApolloModule.kt
ui
components
screens
auth
tasks
time
ProfileScreen.kt
theme
util
Keyboard.kt
GraphQLApplication
MainActivity. kt

Figure 5.4: Final structure of the mobile application

®Apollo Client - https://www.apollographql.com/docs/kotlin/

SDagger Hilt - https://dagger.dev/hilt/

"Material3 compose - https://developer.android.com/jetpack /androidx/releases/compose-material3
8Recommended architecture - https://developer.android.com/topic/architecture
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The components of the structure, as depicted in Figure 5.4, are explained in the following
paragraphs:

o data/ - This folder is responsible for the management of data and business logic.

— data/mapper - This folder contains functions that convert JSON responses
from our GraphQL Server, as described in reference 5.2, into Kotlin structures,
which can then be utilised in our code.

— data/model - This folder provides a definition of the data structures mentioned
in the preceding section.

— data/repository - The repositories are responsible for querying and mutating
the data. It handles communication with the GraphQL server and handles errors
related to HTTP requests.

o di/ - This folder contains the definition of the classes injected by Dagger Hilt. In our
case, we provide the Apollo client for use in our repositories for data fetching and the
token repository, which contains information about the authentication status of the
user.

o ui/ - This folder contains all the code related to the user interface.
— ui/components - Contains reusable composable functions for use on screens,

including bottom navigation, modals and dialogs.

— ui/screens - The screens are organised into multiple folders based on the feature
name.

— ui/theme - The folder contains the theme data, including colours, typography
and definitions for the Material Design Library.
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Functionality

The core functionality of our application focuses on time tracking and task management,
designed with a user-friendly and minimalist interface that adheres to Material Design
principles. Upon launching the app, users are presented with a login screen if they are
not already authenticated. Omnce logged in, the main interface features a time tracking
dashboard. This dashboard shows any active time entries and a historical list of tasks that
users have previously tracked.

Figure 5.5 below illustrates the user interface for the sign-in and sign-up screens, pro-
viding a clear view of the application’s authentication process.

546 ¢ O Q v 4l 546 @ & O Q o4l

~f ~f

Sign in Sign up
Username Username
Password Password
Don't have an account?  Signup Already have an account? Login

a4 Unauthorized

Figure 5.5: User interface of the sign-in and sign-up screens

Once authenticated, the application is divided into three main sections: Time, Tasks,
and Profile. Each section and its respective functionalities are detailed in the following
paragraphs:
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Time

This section is dedicated to the functionalities provided by Timewarrior—a time tracking
tool embedded in the app. Upon entering this section, the user is presented with a screen
that displays a list of previously tracked entries along with a card highlighting the currently
active entry, if one exists. Figure 5.6 illustrates the initial state of the system, prior to
any user input, with the first screen displaying an empty timeline and the second screen
indicating the active tracking state, accompanied by recent records of past time entries.
As can be observed, the timer can be initiated in two distinct ways: either by pressing the
button located at the top right of the card displaying the state of the timer, or alternatively,
by utilising the floating action button. Additionally, there is an action that permits the
user to quickly assign tags to the ongoing entry. The remaining portion of the screen is
occupied by the existing time entries, which can be tapped to navigate to a detailed view.

10010 & O @ L T 10010 & O QO o4

00:00 o 00:17 o
o °
No active tracking Started at 10:01

+ Modify tags
Time Records

Time Records

Start:  10:01
End:
No time records Start:  10:01 00:22
Add a time record by starting the timer. End: 10:01

another tag  tag

@ Time Tasks @O Profile @ Time Tasks @ Profile

Figure 5.6: The user interface of the time entry list
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Upon navigating to a time detail, the user is presented with a screen with a screen
displaying further details, as illustrated in the first screen of Figure 5.7. In this detail,
it is possible to modify the start and end intervals of the time entry. Upon selecting the
date, the user is presented with a dialog containing a date selector, as shown in the middle
screen of Figure 5.7. Similarly, upon clicking the time button, a dialog for selecting a time
is displayed.

Upon clicking the ‘Edit tags’ button, the application navigates to a separate screen
displayed in the final screen of Figure 5.7. This screen displays the selected tags, along
with the option to remove them, an input for adding new tags, and a list of recently used
tags.

Finally, the user may remove each time record by tapping the trash icon located at the
top right. Prior to deleting, the user is prompted by a dialog for confirmation of this action,
and only after the user provides confirmation will the entry be removed.

10020 & O Q w4t 10060 8 O ( ) 10180 ¢ O QO s
& Edit Entry [ ] < Edittags
Total time Selected tags
00:22 B
L]
Select date
Start ® 1001 ) 13.05.2024 Lo @
ar : .05
May 11, 2024 4 newted
End ® 1001 ) 13.05.2024
another tag
May 2024 ~
anothertag  tag
28 tag rag tags 9
1 3 s 7.8 9 o0
qgwer tyuiop

asdf gh j kI
& zxcvbnm@®

B 123 , ® .V
@ Time Tasks @ Pprofile

Figure 5.7: The user interface screens for the time entry detail
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Tasks

Another section is dedicated to the representation of Taskwarrior functionality. Upon nav-
igating to this section, the user is presented with a list of pending tasks, which have been
organised into three groups: today, tomorrow and upcoming. The tasks in each group are
then sorted by due date. In the event that there are no tasks to be displayed, either empty
or the filter does not match any, the user is displayed with an empty state. These screens
are illustrated in Figure 5.8. The user is able to swiftly alter the view in accordance with
the common status of the task, which may be pending, active, or completed, by tapping
the tab buttons at the top.

The second screen displays an existing task. Each task can be selected to navigate to
a task detail. As previously indicated, tasks can be filtered by each attribute.

Each task can be marked as complete by either tapping the checkbox or by long swiping
the card to the left. Alternatively, the task can be marked as active by swiping the card
to the left. This action is displayed on the final screen of Figure 5.8. Once a task has been
marked as active, it is possible to automatically start tracking time for it with tags set to
the core attributes of the task. This configuration can be activated within the user profile.

10190 & QO 4 10200 & QO o4 12340Q & b L V1]

Tasks (o) Tasks (o) Tasks <

Pending | Active Completed Pending | Active f Completed Pending L Active || Completed
( J\ J \ J\ ) )L )

Upcoming Tomorrow

new task yes t
= °

2024-05-22 03:00 orrow 14:00

No tasks [] second
Create a task or adjust filter Tomorrow 15:00

Upcoming

[] another task

[J new task yes
2024-05-22 03:00

@ Time Tasks O Profile @ Time Tasks O Profile @ Time Tasks @ Profile

Figure 5.8: The user interface of task list

Upon tapping the floating action button in the task list, the user is able to create a new
task. The creation modal contains the four most important attributes of a task: description,
due date, priority and project. As illustrated in Figure 5.9, the flow is initiated by opening
a modal bottom sheet, where the user can input the aforementioned attributes. Following
the user’s selection of the ‘Add due date’ option, a date and time picker is displayed. This
is the second screen in Figure 5.9. The priority and project selection processes are handled
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by a dropdown menu. For the project, a list of recently used projects is provided, allowing
the user to select one with minimal effort. Alternatively, the option to add a new project
is available. This initiates the opening of a new modal window in which the project name

can be specified.

10200 & O () 12060 & O () 10200 & O )
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¢ zxcvbnma@
new task —
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(3 220520240300 | High [} yes

Figure 5.9: The user interface for task creation
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Figure 5.10 depicts the possibility of task editing. In this view, users can edit additional
attributes of the task, in addition to those initially specified during task creation. These
include tags, tasks that currently block this task, the recurrence of the task and the date
until which the task is to recur.

10210 & O O o4 10210 ¢ O QO o4l
& Task Detail [] < Edit tags
Description Selected tags
new task ——
Due ® 03:00 ) 22/05/2024
Add tag °
Project yes
one
Priority High

two
No tags yet, add some!

Blocked By Select task

Recurring

To set recurrence, due date has to be set. Once
the recurrence is set, it cannot be changed.

Recurring Frequency
Until Select date
@ Time Tasks @ Profile @ Time Tasks @ Profile

Figure 5.10: Screens displaying the editing of task

Once the due date has been set, it is possible to configure the task to recur at a specified
interval. The specific intervals are based on the Taskwarrior intervals and are detailed in
the manpage of Taskwarrior, section about Frequencies’. When a task is set to recur, it is
transformed into a template and new tasks are created to match the interval. It is possible
to edit the attributes of the created tasks to some extent; however, if the intention is to
edit all the attributes, it is necessary to navigate to the parent detail and edit the template.
Furthermore, it is possible to set an end date for the recurrence, in order to prevent the
task from recurring indefinitely.

9Taskwarrior manpage - https://linux.die.net/man/1/task
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Each task can be removed by tapping the trash icon at the top and confirming the
dialog. Once a task has been deleted, its status is marked as deleted and it can still be
visible in the application if filtered for deleted tasks. If a user wishes to completely delete
a task, it must first be soft-deleted and then deleted repeatedly until the task is purged and
lost forever.

() 4320 ¢ O @ o4t

Tasks <

Filter
Active Completed
Description
Tomorrow
Enter description
[ first

Due Tomorrow 14:00

Select date

Status

Pending ( Active J( Completed ] [ Deleted ]

Project

All yes
Priority
w (W)
Tags +

B (e ) (v ) (2 )

@ Time Tasks @ Profile

Figure 5.11: Filtering of the tasks in app.

Figure 5.11 illustrates the option to filter the task list. The user can filter by substring of
the description, due date, status, project, priority and tags. When multiple filters are used,
they are chained with a logic operator AND, meaning that all attributes must match with
the filtered tasks. The filter can be cleared by using the button at the top right when the
filter modal is open. In the case of filtering by tags and projects, the user is only permitted
to select those displayed, as opposed to entering their own. The tags and projects that can
be selected from are the recent tags from previously created tasks.
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Upon the application of a filter, the Filter button on task list screens, as illustrated in
Figure 5.8, changes from outlined to filled. This can be observed on the second screen of
Figure 5.11.

Profile

The final section of the mobile application is the profile screen. It provides the option to
enable the Timewarrior hook, which initiates the tracking of tasks when they are made
active, as previously mentioned in reference 5.3. Additionally, it displays the username of
the currently signed-in user and offers the option to log out of the application. Furthermore,
it displays the versions of the tools Taskwarrior, Timewarrior, and Taskd, as well as the
version of the application itself. This is illustrated in Figure 5.12.

4520 & O QO L N ]
Profile

User

testuserr
Settings

Timew hook @

Start tracking when task is started

Versions

App 1.0.0

Taskwarrior 2.6.2

Timewarrior 1.7.1

Taskd 1.1.0
@ Time Tasks @ Profile

Figure 5.12: Screen displaying user profile.
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5.4 Synchronization and web interface

A crucial aspect of this project was the implementation of synchronization with existing
Timewarrior and Taskwarrior instances. This section explains the manner in which synchro-
nization is managed and how users can configure synchronization on their own computers.

As the GraphQL Server is the charge of communication with Timewarrior and Taskwar-
rior, the process of synchronisation is also managed by the server. Upon the completion of
any user action, whether it be the retrieval of tasks or the addition of a new task, a non-
blocking synchronization process is initiated. This process executes the taskwarrior sync
command or runs the timew-sync-client'.

It is necessary to configure the synchronization for each user. When a user first signs
up, all the configuration is handled for him, including the generation of keys and the setting
up of addresses for synchronization.

In order to facilitate the synchronisation process for users who wish to synchronise with
their existing instances of Timewarrior and Taskwarrior, a web user interface has been
developed. Once the user has authenticated with the same credentials as in the mobile
application, they are presented with the user interface, as illustrated in Figure 5.13.

« c O D localhost:5173 w © L 0 8 9 G =

Flow Sync

Welcome to Flow Sync

Taskd Keys
no

serr/6267b496-8bd-4:

task config taskd.trust — strict

Add timewarrior key

Insert your timewarrior key below to add it to your account,
after that you can start syncing your tasks using timew-
sync-client

After adding your public key above, use following
configuration in your timewsync.cont:

[server]
BaseURL = https://tinew.benciks.ne

[Client]
UserID = 41

Figure 5.13: Synchronization web interface

As illustrated in Figure 5.13, this interface enables users to download their synchroniza-
tion keys and displays the requisite configuration in the form of commands to be executed
for Taskwarrior. For Timewarrior, a public key generated by the user must be uploaded for
synchronization to function.

1Otimew-sync-client - https://github.com /timewarrior-synchronize/timew-sync-client
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5.5 Deployment

The final stage in our project involved deploying the various components discussed pre-
viously, including the GraphQL Server, synchronization servers, and the web application
referenced in the preceding section. For an efficient and reproducible deployment process,
we utilized Docker, as detailed in 3.3. We crafted a Dockerfile for both the server and web
application to streamline this process.

The Docker environment, based on the lightweight Alpine Linux distribution, was con-
figured to install all necessary synchronization servers, such as taskd and timew-sync-server,
along with the clients for Timewarrior and Taskwarrior. This setup allows us to manage
the entire deployment with a single command using docker-compose, greatly simplifying the
deployment process and enabling easy updates and redeployment when changes are made.

For the mobile application, we leveraged Android Studio to create a signed APK installer
package. This package was not only used for deployment but also uploaded to the project’s
git repository as a release, ensuring that it is readily available for download and installation.
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Chapter 6

Testing

This chapter outlines the testing methodologies employed for the mobile application, de-
tailing the key aspects considered during the testing process and the various strategies
implemented. It provides insights into the objectives, tools, and techniques used to ensure
the application’s functionality and reliability before deployment.

6.1 Emulator and Real Device Testing

The app underwent rigorous testing throughout the development process. Initially, emulator
tests were conducted using Android Studio. Given that Android apps can exhibit different
behaviours across various API levels and device configurations, the objective was to identify
and mitigate potential issues. Multiple Android versions and screen sizes were tested to
simulate different user environments.

Subsequently, the testing procedure was extended to encompass genuine devices, com-
mencing with a Huawei P9 operating on the Android 9.0 operating system. This stage
proved pivotal in identifying issues that were not discernible in the emulator, such as mis-
alignment of the user interface and deficiencies in touch input and keyboard interactions.
The selection of the Huawei P9 was based on the availability of the requisite hardware, but
it has proven to be a good choice in view of the common screen size of numerous Android
devices.

6.2 User Testing

Following the completion of technical tests, the application was subjected to an evaluation

by a group of users who were previously unaware of its features. This phase was designed

to assess the app’s user interface and overall user experience from a fresh perspective.
The user testing was divided into two parts:

1. Initial Impressions: Participants were asked to explore the app freely and provide
feedback on their general impressions.

2. Scenario-Based Testing: After collecting initial feedback, users were given specific
tasks and scenarios to execute. This approach helped identify functional bugs, such
as issues with time interval handling, which were not caught initially.

The feedback from the user testing phase was recorded and analysed in detail. The major
bugs were prioritised and addressed, leading to several iterative updates to the application.
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Chapter 7

Conclusion

The primary objective of this thesis was to develop a mobile application that enhances
user productivity and organisation by enabling efficient tracking of time and tasks. This
application integrates seamlessly with established command-line tools, namely Timewarrior
and Taskwarrior, thereby extending their functionality into the mobile domain.

The theoretical foundation for this project involved an in-depth study of existing time
and task management concepts and the technical frameworks used in current applications,
as detailed in the literature review. This foundational knowledge facilitated the design and
implementation of a robust solution that includes a server capable of synchronising with
Timewarrior and Taskwarrior, and a native Android application developed using Kotlin
and Jetpack Compose.

The application, which is now available as an open-source project on GitHub'!, features
a user-friendly interface that aligns with the best practices of popular management tools, as
discussed in the related work chapter. Furthermore, a supplementary web application” was
developed to streamline the configuration of the synchronization process, thereby enhancing
the user experience and accessibility. Additionally, the code for the GraphQL server was
made open source on GitHub?.

Feedback from initial user testing highlighted several areas for improvement, most no-
tably the application’s lack of offline functionality. This represents a significant opportunity
for future enhancements. Moreover, the open-source nature of the project encourages on-
going development, potentially extending its reach to other platforms like iOS or additional
client types such as a web-based interface.

This project achieved its intended objectives and demonstrated the practical application
of integrating desktop tool functionalities into a mobile environment. As this project moves
forward, the groundwork laid by this thesis is hoping to facilitate future development efforts,
potentially transforming how users engage with time and task management tools across
different devices and platforms.

!Github repository of mobile application - https://github.com/benciks/flow-native
2Github repository of web application - https://github.com/benciks/flow-sync
3Github repository of GraphQL server - https://github.com/benciks/flow-backend
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