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Abstract— Time management and work allocation are some of the most important aspects of conducting
business operations or completing projects. Various investigations by previous researchers have shown that
issues that manifest as a result of improper work allocation techniques and time management procedures
include (but not limited to) indelicate actualization of tasks, noncompliance with established regulatory
procedures, and lack of total identification of workforce expertise domain. This paper discusses a proposed
system that aims to adapt the characteristics of the ALPEN time management framework (ALPEN stands for
Activity, Length, Planning, Establishment of priorities, Notation) in conjunction with the paradigms of work
allocation, into a mobile application. The backgrounds, core introduction of the relevant elements, literature
review, applicable development technologies, and potentially suitable methodologies are subsequently covered
herewith. We deploy the proposed system on the Android platform with Firebase as the main backend. We
analyse and justify the rationale behind the methodologies we applied in developing the proposed system. We
deem the end results acceptable upon evaluating its usability using the 1SO 9126 criteria-based assessment
evaluation technique.

Keywords— ALPEN, time management, work allocation, Android development, Firebase

. INTRODUCTION

Prelude

Several researchers in the past have investigated the nature of allocating and assigning tasks to employees in
the working society. A generic working society (notwithstanding specially curated setups or organizations with
specific rules as to hiring requirements) will have a wide range of individuals from various social groups within
the workforce and by such, can be daunting to oversee and efficiently organize in order to materialize
mandatory levels of productivity. Affirmatively, knowing how potentially difficult it is to assign tasks to
employees, errors committed from such situations can materialize into catastrophic consequences stemming
from reduced efficiency as a counter-effect of absenteeism, job dissatisfaction, professional grievances, and
sabbatical and/or pathological relations with labour and business partners [1]. Similarly, research has been done
on the effect of time management on the job satisfaction and motivation of educators in an institution, which
focused specifically on personal skills and characteristics of the target participants [2]. Yet again, critical work
planning activities such as designing, managing, implementing, and evaluating their teaching and learning
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objectives were used to build the framework structure of the said research [2]. Unsurprisingly, those researchers
surmised that effective time management techniques can subsequently reduce stress, which in turn simplifies the
cost of motivating employees to complete designated tasks.

Retrospectively, researchers from a public Malaysian university also argued that time management
positively correlates with students’ academic performance [3]. Certainly, attempts have been made to counter
these problems, and significant solutions have been engineered too, however, a school of thought pertaining to
this project aims to shed some spotlight on how to apply some of the paradigms of effective time management
techniques and work allocation practices as potential solutions, onto a mobile application.

Consider the possibility of a computer program centrally controlled by managerial personnel, with non-
managerial employees on the receiving end, with the said program utilizing factually established paradigms and
methodologies of work allocation and time management to organize, manage, balance, and maintain workloads
within a workforce, with respect due to time and efficiency and considerable automation. Such a system,
(hypothetically speaking at this stage of the research) could significantly save the workforce from unnecessary
stress and accumulation of overburdened workers. And lastly, it should be noted that the concept being
identified herewith is not roaster scheduling, which is profoundly different from work allocation [4]. This is
because various companies might not be able to adapt to new scheduling techniques due to the volatility and
dynamics of the workforce.

Problem Description

The core motive of conducting this research is to identify a well-established time management principle and
adapt its associated paradigms into a computerized system that allows workforces (or other similar setups) to
generally monitor and fluidly assess work allocations within their respective environments. Moreover, it is not
entirely sensible to assume that every organization would spend so much time to research on a specific time
management theory or principle in an exhaustively thorough manner, all in the name of creating a robust time
management and work allocation system. Furthermore, evidence suggests that a high proportion of employees
(generally speaking) do not pay attention to the importance of following theories or effective strategies for time
management, which counter-productively impedes their performance and value of achievement, all of which
would eventually weaken an organization’s throughput and productivity [5].

This precisely, is where the proposed system comes into action: not only shall it catalyse and assist in
monitoring the process of work distribution, but also implement a factually rooted framework/principle/theory,
and more importantly, provide vital notification updates which then enables the managerial personnel to rapidly
make organizational decisions with the click of a button all while adhering to principles.

Scope

The proposed system will be centred upon usage in working environments, even though it might be suitable in
non-working environments.

While we evaluate the system using the 1SO 9126 model with very limited test end users, the publicly
accessible repository is still undergoing significant maintenance as at the time of writing.

The proposed system will be a work (or task) allocation and time management tool, and not a scheduling tool.

1. LITERATURE REVIEW

Time Management and Work Allocation in Discourse

Following the findings from similar works of research centred upon the concept of time management and
work allocation, it goes without saying that it plays a huge role in how organizations moderate and manage their
employees to complete tasks within a given period. Thus, the purpose of this literature review is to uncover core
aspects and influences that time management and work allocation paradigms have had in notable times hitherto.
For concision, we do not cover specific time management frameworks except ALPEN (Activity, Length,
Planning, Establishment of priorities, Notation) framework in our methodology section.

Work allocation (or task allocation/work planning) and scheduling are two things that are often misguided and
used interchangeably whereas they ought not to. A prerequisite for an operation or activity to be considered as
scheduling is due to the viability of all necessary activities that are important towards the project’s outcome to be
defined with respect due to the project’s scope, albeit establishing correct and adequate sequence and precedence
in addition to the resources and time taken to create the schedule [4].

Additionally, a schedule holds itself above simple allocation or planning of tasks because a schedule is a
function of the rigor and pedantic labour that have gone into planning at the front end of the project where its
scope was initially established. On the other hand, an interpretation of Nasseri and Aulin’s [4] description of
planning/allocation is the breakdown of an individually assigned series of tasks without much attention paid to
the back end and domain of the entire project as is the case with scheduling.

Adding to the above, time management can be defined as a process for managing time according to the
requirements of different assignments and activities with the objective of securing organizational success and
optimizing benefits and productivity to maximum outputs by utilizing and not misusing energy or time [2]. To
elaborate more, time management involves efficiently controlling and managing time in order to subsidize or
mitigate the occurrence(s) of stress. As a result, to improve job satisfaction and interest-based undertaken in
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individuals (for example, employees, in a contextual sense), time management uses goal elicitation, prioritization,
planning/allocation, and performance management in order to make them contended with their assignments [2].

As a statistical example, it is well worth noting that work allocation can be crucial when it is directly tied to
the employee earnings or wage system, and as thus a particular research revealed that when tasks are allocated
rhythmically and non-rhythmically in such a way that the precedence of the current and previous tasks specific
employees are subjected to becomes significant — the current ones become quantitatively important while the
previously allocated tasks tend to materialize more from a given employee’s labour contribution [6]. In fact, the
same research garnered that shifting 10% of work duration from low level skilled workers to highly skilled ones
increase those workers’ yearly wage by 22% after a decade had elapsed. This just shows how significant and
fundamentally effective work allocation can be when it is handled or dealt with properly.

Components and Techniques of Time Management

The actual techniques and skills associated with time management generally captures the contextual relevance
of the scope pertaining to it. Time management and work allocation, quite often, are directly tied to an
employee’s performance and contribution to the workforce, ergo, time allocation is critical for managing
instruction and improving performance [4]. It is also understood that time management behavioural patterns and
techniques often possess intersecting characteristics and subsequently can be classified into various groups such
as: short-range planning, long-range planning, and time attitudes. Evidently, time management majorly involves
setting goals and priorities, generating item lists, identifying schedules, and administering the predefined set of
activities related to the desirable aspects of the project [4].

In order to successfully attain optimum time management, these components are crucial: fulfilment,
relaxation, time inter-compartmentalization, finite time assertiveness, and time freedom [7]. Fulfilment deals with
treating project objectives and operational tasks with realism — plans cannot be fulfilled if adequate timing is not
accounted for, ergo, good time management ascertains proper time creation in such cases. Relaxation deals with
maintenance of labour — if time is well managed, then there should be enough room to rest, hence eliminating
stress (which coincides with the findings of Sahito and Vaisanen [2]). Time inter-compartmentalization is where
an individual learns to make and allocate time not just for his/herself, but for subordinate team partners too. Finite
time assertiveness deals with the ability of a concerned individual to acknowledge the duration of available time
for a specific operation, task, or event. And lastly, time freedom deals with an individual’s own ability to make
time for other personal events and not immerse themselves in an unhealthy manner in corporate plans alone.

Significance of Work Allocation in Project Management

When the right work allocation process is implemented in the context of a project, members can astutely
facilitate the project management process and reduce the complexities that directly negate the project’s success.
As a result, a research noted that the challenging nature of work allocation then manifests when there is
inefficient understanding of certain factors and project dependencies that are crucial to the aforementioned
ideology [8]. The findings of that particular research included the specifications of two applicable task allocation
phases: (1) identifying factors and dependencies that strongly influence the task allocation decision; (2) proposing
a quantitative method that allocates tasks to team members who best match the task requirements.

Notwithstanding, the nature of a project describes how tasks ought to be allocated and managed, specifically,
the expertise and skills of the related individuals or group members can be the hardest consideration to correlate
with in such events. In specific scenarios, certain skills and expertise may be needed to meet up for certain types
of tasks, therefore, technical skills and wide domain of expertise can strongly affect the task allocation decision.

Other influential characteristics such as intelligence and adaptability, and fundamental tactical approach to the
problems being potentially tackled upon with existing solutions remain crucial to the task allocation process.
Consequentially, one can categorize tasks based on various types of dependencies (prerequisites for subsequent
tasks to be initiated hitherto). For example, a simple or basic task may require manipulation of task workflows
and resources, or a social task might need coordinative reinforcement. Table | presents extra types of task
dependencies and categories.

TABLE |.
TYPES OF TASK DEPENDENCIES [8]
Dependency Category
Workflow, Shared and Fitting Resources Basic
Workflow and Coordination Work/Social
Knowledge Domain and Expertise Main Methodology

Business Processes

Entity and Technical Resources
Distributed, Technical, Temporal, Informational, Communication | Supporting Methodology
and Organizational Environment
Reciprocal, Sequential, and Team Tasks Inter-Task
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Il.  METHODOLOGY

Selecting the ALPEN Time Management Framework

There are several time management frameworks like the Pareto technique (achieving maximum results in
limited time), the ABC technique (bureaucratic organization of tasks in terms of dependency and urgency),
Eisenhower’s matrix (classification of tasks in terms of importance and relevance), Covey’s time matrix (an
extension of Eisenhower’s model) [5, 9] and many more. We select the ALPEN method created by Lothar J.
Seiwart [10] due to the lack or scarcity of existing applications that have implemented this particular time
management framework (as at the time of writing).

Inspired by the German Alps, the ALPEN method is a simple and highly effective time management
technique that enhances the planning of tasks on a weekly or daily basis by splitting complex tasks into smaller
parts which allows for deconstructed manipulation and hastening short-term completion of tasks [11]. ALPEN
precisely stands for:

Activity: This refers to the complete lists of tasks that the subject intends to complete within a given time
frame to be elicited in detail. This involves noting down the goals, accomplishments, associated milestones,
appointments, and fixed routines. Essentially, each individual constituent should be divisible as much as
possible.

Length: This deals with asserting and assigning constrained time for each of the identified tasks in the first
step throughout the day. Notwithstanding, important tasks are given time advantage over less important ones.

Planning: When applying this methodology, one should always aim to complete the tasks listed in the first
step within 60% of the total required time whereby the remaining 40% is reserved for unforeseen circumstances
or even recreational activities in order to mitigate potential stress.

Establishment of Priorities: With the first three steps established, it is now time to ensure the other tasks are
prioritized accordingly with respect due to the overall mission and accomplishment.

Notation: The progress made at the end of the day is recorded and the important observations are taken into
consideration. Additionally, this notation stage is where the verification and validity of the completed tasks are
confirmed for fulfilment and future reference. The tasks are also checked to see if they were completed within
the given time frame.

Assessing Native Android Development as a Viable and Performant Tech Stack

The Android Studio IDE is Google’s official development environment for Android programming. It is based
on IntelliJ IDEA (a Java-oriented IDE from JetBrains, with advanced compatibility for various extensions, code
refactoring, code inspections, Ant, Maven, Git version control, etc.). Android Studio extensively covers and
implements the Android Software Development Kit (SDK) as well as the open-source Java Development Kit
(JDK), and thus, providing the necessary software for creating, running, and debugging Android applications as
well as exporting them for publishing/distribution [12]. Android Studio is available for free and its other
workload-reducing features like pre-compilation code evaluation (IntelliJ is well-known for this), Android
debugger, Logcat, XML mapping, resource manager, virtual device manager, plug-in assistant, along with its
prepackaged support for native Android development makes it a force to be reckoned with [13].

In contrast to non-native tools for Android development, applications developed with the Cordova cross-
platform framework for example, often accumulate lag and redundancy, requiring high end devices to reach a
mere 60 frames per second (fps) [14]. Whereas applications developed natively with Java and XML (and
alternatively, Flutter, a compile-to-native development tool) can reach as high as 120 fps on devices with high
refresh rates [15]. This again ties back to the previous point — natively built apps are rendered via the Activity
Manager module from the 2™ layer (Applications Framework) of the 4-layer Android Platform Architecture
model [13], hence, allowing seamless transmission and communication between 1% layer (Applications) modules.
However, cross-platform apps require non-native code to be interpreted by the Web Kit module in the 3 layer
(Libraries & Runtime) which is then natively converted, returned to the View System module at the 2™ layer,
which uses the Web View engine to render converted data within a native application context. It is obvious that
this reflects poorly on a big scale and would not contribute positively to the user experience when response time
and fluidity of the application is factored in. As such, the selected tech stack for the proposed system is the native
stack using Android Studio for fluidity and performance maximization. Furthermore, we develop the proposed
system with the Java programming language, with layouts and resources in XML. Android Studio also supports
Kotlin, and C++ Android NDK (Native Development Kit).

Deploying Firebase as a Suitable Backend System

Prior to the release of popular “codeless” cloud-based backend services, Android developers had to manually
bind traditional servers and databases with their apps — a considerably daunting task. But in recent times, with the
introduction of Firebase, developers no longer have to go through the aforementioned hectic process [16]. The
Firebase Realtime Database (a component of the Firebase stack) is a JSON-formatted cloud-hosted NoSQL
database [16, 17]. Firebase has an intuitive console interface on the web, a plugin assistant inbuilt in Android
Studio, hosting, analytics, and many other standard and paid features. This simplifies the implementation of the
proposed system, as opposed to other development technologies known to incite reliance on cryptic command
line utilities. Rather than building an entire backend management application separately, we leveraged Firebase’s
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authentication management, and Firebase Cloud Messaging (FCM) for notifications via Google Cloud Platform
and NodeJS. Finally, we implemented Firebase Ul builder libraries for completeness on the client side.

Personal Extreme Programming (PXP) as the Selected Software Development Technology

Agile development by default is accustomed to projects involving teams with many developers or
members/contributors as identified by researchers [18, 19]. As software development evolved, developers decided
to explore the possibility of adapting and indoctrinating Agile processes into individual one-man projects, thus
the birth of the Personal Extreme Programming (PXP) methodology [20, 21]. Inspired by Extreme Programming
(XP), PXP initially came up as a modification of the Personal Software Process (PSP) coined by Watts S.
Humphrey of Carnegie Mellon University [22]. XP/PXP is an excellent choice for developing systems whose
requirements cannot be easily established from the onset.

Given the nature of the proposed system, suitable candidates to consult for the potential usability are the
employees within our affiliated institution. This can be quite informal if Waterfall or Prototyping is to be applied
as this requires extremely formalized requirement engineering, as opposed to XP/PXP where emphasis is placed
on physical communication between the potential users throughout the development life cycle. Time management
is not directly related to computer science hence various uncertainties are prominent. With PXP, mechanisms will
be introduced to adapt to uncertainties in order to readjust delivery dynamics.

List of Functionalities

Staff Portal Access: A repository of all members to be assigned a task, with their profile displayed.
Notifications: Cloud messaging technique that allows real-time update on allocated work progress.
Task Prioritization: Delineation and ranking of importance of allocated work.

Workflow Monitoring: Prior to being notified, tasks can be monitored and recorded at any point in time.

ALPEN Specifications: The components of the time management framework is presented to users.

Spatial Crowdsourcing: Ability to assign tasks to a given classification or associated set of
individuals/staffs.

IV.  DESIGN AND DEMONSTRATION

NoSQL Database Model

Fig. 1 illustrates the Document Data Model (DDM) for the proposed system using UML class diagram
embodiment — a formally recommended approach for modelling NoSQL databases (as is the case with Firebase)
[23, 24]. The database design is presented as a Conceptual Data Model and not a Logical Data Model, and not
even close to being an Enterprise Data Model. Thusly, the following applies:

Once the user enters the system, several details are taken and stored in the Users node as children attributes.
The most important of which is the User ID which is prominent across all other tables (or nodes) for referencing.

The core functionality of the proposed system, ability to create powerful time constrained tasks, justifiably
gets its own dedicated and highly detailed node with at least 29 attributes required to comply with the ALPEN
framework.

From there onwards, specific entries corresponding to the live workflows of specific tasks from the Tasks
node will trigger real time notifications in four other nodes (Notifications, Completions, Help, StartedTasks).

PK stands for Primary Key; FK, Foreign Key.

Program Description and Technical Overview

The proposed system implements the ALPEN time management framework as previously discussed and
provides a means to allocate tasks whilst abiding by the framework, either as an individual or in groups. It
contains a main fragment where the user can transit to other utilities contained within their own fragments in the
program such as Profile (for updating the user’s profile where information relating to organizational preferences
are stored), Portal (where organizational members can be accessed and assigned tasks), Tasks (where list of tasks
can be seen and transition to a fragment where new tasks can be created is made), and History (or Workflows,
where real-time monitoring is carried out). Users can also upload their profile pictures. Upon reaching the
welcoming page, the program takes the user to the authentication page where the Gmail IDP (Identity Provider)
or other ordinary email providers are offered to log in or register onto the system in order to arrive at the home
fragment (or home page). Once the user arrives at the home page, the user is presented the five main options as
shown in Fig. 2.

Experimental Setup

We built and compiled the project on a Windows 10 device, thus, project path directory on disk ought to be
short, accessible, and preferably without spaced characters to avoid errors relating to compiler automations (this
issue is particularly purulent on Windows devices). Table Il shows the specific version details of the tools used.
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TABLE II.
EXPERIMENTAL SETUP ARTEFACTS
Software Hardware
Android Studio 3, JDK 1.8.0 (Java 8), Firebase Windows 10 (1909/64bit), Intel i5 quad-core CPU @
(Auth:19.3.0 2.5GHz, 12GB DDR4 RAM @ 2400 MHz, Nvidia

[Core: 17.2.3/Database: 19.2.1/Ul: 6.2.0), Gradle
(Model: 3.5.3/Build: 5.4.1), Google Play Services
4.3.3, API Level 23, SDK version 23

GTX 1050 GPU @ 875MHz, Test Device: Samsung
Galaxy A7, AVD: Nexus 6 (API 23)

<<collection>>
Tasks

<<collection>>

Completions

taskld <<PK>>
collaboratorEmail <<FK>>

userld <<PK>><<FK>>

creatorEmail <<FK>>
creatorName <<FK>>
endDate

endTime
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<<collection>>
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startDate
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taskTitle <<FK>>

startTime
status

targetUserEmail <<FK>>
targetUserName <<FK>>
taskDescription

taskTitle

*

*

<<collection>>
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userld <<PK>><<FK>>
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<<collection>>
Notifications

userld <<PK>><<FK>>
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Notifications

pushID <<PK>>
dateTime

from <<FK>>
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taskTitle <<FK>>
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pushID <<PK>>
dateTime

from <<FK>>
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deviceToken
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Fig. 1. Document Data Model via Class Diagram
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V. EVALUATION

Evaluation Strategy

To evaluate the proposed system, criteria-based assessment was used to determine product quality, usability,
sustainability, and maintainability — all of which are based on the specifications of the 1ISO 9126 model [25]. The
ISO 9126 model was first developed in 1991 to provide a framework for evaluating software quality in terms of
engulfing the feature spectrum of a program by assessing its attributes/criterion and sub-attributes/sub-criterion
[26]. The mobile application is given to end users from the IUMW FCAM faculty. We evaluate their feedbacks
(deployed via Google Forms) in terms of functionality, usability, reliability, efficiency, and portability.

Evaluation Outcome

We summarize the feedback from the test users in Table Ill. The first column represents the 5 assessment
criteria of the 1SO 9126 model, while the 3 cells next to each criteria represent the number of positive, negative,
and neutral feedbacks. We record generally favourable feedback from the test users.

TABLE lIl.
EVALUATION FEEDBACK SUMMARY
Criteria Response Count
Functionality 9 0 1
Usability 5 0 3
Efficiency 3 0 1
Reliability 1 2 3
Portability 0 1 5

VI.  DiscussioN

At the moment of writing, there is no strong evidence that suggests the existence of a specific software
implementation of the ALPEN framework. We begin our implementation by creating references corresponding
to GUI elements such as buttons, selectors, and text fields for specifying task preferences. The collected inputs
are sent for processing, starting with the evaluation of task duration by calculating time difference and
representing the value in long data type. Four extra variables are created to convert the duration to seconds,
minutes, hours, and days format, all stored as double data type. This is immediately followed by planning
duration (60% of the initial duration) and extra time duration (40%) for each of all four variables. From here,
three date objects corresponding to the planning, extra, and initial durations are created in order to allow the
user(s) being assigned the tasks to locally set alarms within the program. Prior to registering the task being
assigned, the credentials of all associated users (the creator of the task, the person assigned to the task, and an
optional collaborator) are subsequently verified via name and email variables.

With exception handling and input validation mechanisms in place, and all ALPEN related properties
identified, the necessary values are then sent to the Tasks and Notifications nodes (as illustrated in Fig. 1) in the
Firebase Realtime Database, effectively registering the creation of a task governed by the ALPEN framework.
Fig. 3 illustrates a behavioural model for this routine, while Fig. 4 shows how the division of task duration into
planning time and extra time is presented to users. The source code and can be downloaded and compiled from
[27]. Contributions and pull requests are welcomed.

VII. CONCLUSION

In this paper, we deployed the ALPEN time management framework on the Android platform in an effort to
propose a computerized solution for efficient allocation of tasks to individuals in a working environment or any
relevant group or independent setting. The 1SO 9126 model indicated generally positive feedbacks from test
users upon evaluating the application. While we adapt agile development methodology for one-dimensionality
via the PXP technique, a better approach would have been the Model-Driven Software Engineering (MDSE)
methodology, this is because cyclic repetition of steps or iterative deliveries may not be necessary, thus
requiring only models to be drawn to represent the foreseen module to be developed subsequently. The
developed system can be improved in the future by implementing advanced notification features in order to
elevate real-time user experience. Adding to this, the ALPEN utility can also be extended to support advanced
task management routines such as sharing of files. Likewise, Firebase has strict limitations on the free tier usage
such as the number of times FCM routines or cloud functions can be invoked, therefore, an efficiently robust
database system can be deployed with the application in the future.
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Fig. 4. Screenshots Featuring ALPEN Division of Task Duration
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