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CHAPTER I

INTRODUCTION

1.1 Background

The background presents the research context, the purpose of conducting the

study, and the factors that motivate the research. This section describes the con-

ditions under which the research topic is carried out. The background includes

preliminary studies or various relevant and recent (recent) core theories that are

integrated to narrow down into a unique problem, which is then formulated as a

research problem statement.

Typically, this section begins by explaining the gap, both theoretically and prac-

tically, between expectations and actual conditions. Each paragraph begins with a

first-line indentation of one tab (1.5 cm) from the left margin. No additional spacing

between paragraphs is required.

To cite references, use the IEEE referencing system for example [1].

1.2 Problem Formulation

In this subsection, the problems to be addressed are formulated clearly, pre-

cisely, and in a focused manner. This section contains descriptions or statements of

the main topics that will be explored in this research. Definitions, assumptions, and

the scope of the research/study may also be explained in this section.

1. First research question?

2. Second research question?
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3. Third research question?

1.3 Problem Limitation

To keep the research focused and manageable at the Master’s level, this thesis

is conducted within the following limitations:

• The study focuses on a single system or case environment, which is used as a

representative example rather than covering multiple large-scale or heteroge-

neous systems.

• The evaluation is performed under controlled experimental conditions, and

real-world operational constraints such as unpredictable failures or external

disturbances are not fully addressed.

• The proposed approach emphasizes functional adaptability and efficiency,

while aspects such as security, legal compliance, and ethical considerations

are outside the scope of this work.

• Performance analysis is limited to selected metrics, such as efficiency and

system behavior, without an exhaustive comparison against all possible alter-

native methods.

• The implementation relies on available tools and platforms, which may influ-

ence the generalizability of the results to other technologies or infrastructures.

1.4 Research Objectives

This section briefly and clearly states the purpose of conducting the research/s-

tudy and the targets or goals to be achieved, in accordance with the formulated

research problems. The objectives of this research are:

1. The first objective corresponds to the first problem formulation.

2



2. The second objective corresponds to the second problem formulation.

3. The third objective corresponds to the third problem formulation.

1.5 Thesis Outline

This thesis is organized into five main sections to guide readers through the

research process in a clear and systematic manner:

1. Introduction

This section introduces the research background, problem identification, re-

search objectives, scope, and significance of the study. It provides the context

and motivation for the research and explains why the chosen problem is im-

portant and relevant.

2. Literature Review

This section presents a review of relevant theories, concepts, and previous

studies related to the research topic. It aims to build a theoretical founda-

tion, identify research gaps, and position the current study within existing

academic work.

3. Research Methodology

This section explains the research design, data collection methods, tools, and

procedures used in the study. It guides readers through the steps taken to

implement the proposed approach and describes how data are analyzed to

address the research objectives.

4. Results and Discussion

This section presents the research findings and provides an analysis and in-

terpretation of the results. The discussion links the findings to the research

objectives and existing literature, highlighting contributions, limitations, and

implications of the study.
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5. Conclusion and Future Works

This section presents the conclusion of this work that include some important

information which may have some values and the most contribution results.

The future works present the possibility of extension to enhance or to find

further benefits.
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CHAPTER II

LITERATURE REVIEW AND THEORETICAL

FRAMEWORK

This chapter presents the literature review and theoretical framework. This chapter

discusses theories, findings, and previous research materials obtained from various

references that serve as the foundation for conducting the proposed research. Only

materials that are relevant to the subject/topic/state of the art under investigation are

presented.

2.1 Literature Review

The literature review is a concise yet comprehensive summary of all relevant

materials found in various references. This section may present discussions or de-

bates among existing studies. In addition, it may explain techniques, principles,

tools, or technologies that will be and/or have been used in conducting the research.

The discussion is directed toward constructing an analytical framework or con-

ceptual approach applied in the research. The materials presented should preferably

be drawn from recent and original references, such as journal papers. It should be

noted that at least 30% of the total references in the literature review must come

from relevant scientific journal articles.

2.1.1 First Review Topic

Describe the first literature review topic relevant to the research. Include cita-

tions from the references used by applying the IEEE referencing system [1].

5



2.1.2 Second Review Topic

Describe the second literature review topic relevant to the research.

2.1.3 Third Review Topic

Describe the third literature review topic relevant to the research.

2.2 Theoretical Framework

The theoretical framework consists of theories selected from the literature re-

view that underpin the research problem or study being conducted. This framework

will also serve as a guideline for carrying out further research. The theoretical

framework may be presented in the form of qualitative explanations or mathemati-

cal models/equations.

2.2.1 First Theory

Explain the first theory that forms the basis of this research.

2.2.2 Second Theory

Explain the second theory that forms the basis of this research. If necessary,

include formulas or mathematical equations. An example of equation formatting is

shown below:

E = mc2 (II.1)

where:

6



E = energy (Joule)

m = mass (kg)

c = speed of light (3×108 m/s)

Equations should be aligned with the left margin, consistent with the preceding

text. Equation numbering should correspond to the chapter number in which the

equation appears and be placed at the right margin (right-aligned).

2.2.3 Third Theory

Explain the third theory that forms the basis of this research.

2.3 Related Works

This section reviews relevant studies that have been conducted previously. De-

scribe the strengths and weaknesses of each study, as well as the position of this

research in comparison to prior works.

Table 2.1 presents a comparison of related studies.

Table 2.1: Comparison of Related Studies

Author Method Strengths Weaknesses
Author A (2023) Method X Strength A Weakness A
Author B (2022) Method Y Strength B Weakness B
Author C (2021) Method Z Strength C Weakness C

Source: Literature Review Results
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CHAPTER III

METHODOLOGY

This chapter describes the research design, methods, or approaches used to ad-

dress the research problems and achieve the research objectives, as well as the re-

search stages presented clearly, concisely, and systematically.

3.1 Research Design

Describe the research design employed in this study. Explain whether the re-

search is qualitative, quantitative, experimental, a literature study, or a development

project (project).

3.2 Research Workflow

Figure 3.1 illustrates the research workflow to be carried out.

Figure 3.1: Research Workflow
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3.3 Data Collection

Explain the data acquisition techniques or methods used in this research. De-

scribe the research parameters and the data sources employed.

3.3.1 Primary Data

Describe the primary data used in this research.

3.3.2 Secondary Data

Describe the secondary data used in this research.

3.4 Methods Used

Describe the methods or approaches applied in this research. Explain how the

research problems are addressed, whether through simulation, analytical models,

prototypes, or actual data analysis.

3.4.1 First Method

Explain the first method used.

3.4.2 Second Method

Explain the second method used.

3.5 Data Analysis

Explain the data analysis techniques used in this research.

9



3.6 Evaluation

Explain the evaluation methods that will be used to measure the success of the

research.

3.7 Research Activity Schedule

Table 3.1 presents the research activity schedule in the form of a bar chart.

Table 3.1: Research Activity Schedule

Activity Month 1 Month 2 Month 3 Month 4 Month 5 Month 6
Literature Study • •
Data Collection • •
System Design • •
Implementation • •
Testing • •
Thesis Writing • • • • • •

10



CHAPTER IV

RESULTS AND DISCUSSION

At the beginning of this chapter, an introduction should be provided to out-

line the activities carried out and the analytical approaches used to complete the

research. Subsequently, the research objectives are discussed and analyzed in de-

tail and in a systematic, step-by-step manner, using the methods described in the

research methodology, until the research results are obtained.

4.1 Results of Data Collection

Explain the results of the data collection process that has been conducted. Present

the data in the form of clear and easily understandable tables or graphs.

4.1.1 First Dataset

Table 4.1 presents the results of the first data collection.

Table 4.1: Results of the First Data Collection

No Parameter Value Unit
1 Parameter A 100 Unit A
2 Parameter B 200 Unit B
3 Parameter C 300 Unit C

Source: Observation Results

4.1.2 Second Dataset

Explain the second dataset that has been collected.

4.2 Implementation

Explain the implementation of the methods used in this research.

11



4.2.1 First Implementation Stage

Explain the implementation of the first stage.

4.2.2 Second Implementation Stage

Explain the implementation of the second stage.

4.3 Testing Results

Explain the testing results that have been obtained.

4.3.1 Testing Scenario

Describe the testing scenarios used.

4.3.2 Testing Results

Figure 4.1 illustrates the testing results obtained.

Figure 4.1: Testing Results
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4.4 Discussion

This analysis and discussion are conducted for all objectives defined in the re-

search objectives.

4.4.1 Analysis of the First Result

Explain the analysis of the first result. Compare it with previous studies and

describe the findings obtained.

4.4.2 Analysis of the Second Result

Explain the analysis of the second result.

4.4.3 Analysis of the Third Result

Explain the analysis of the third result.

4.5 Evaluation

Explain the overall evaluation of the research results. Compare the outcomes

with the targets established at the beginning of the study.
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CHAPTER V

CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

This subsection presents the conclusions of the research or thesis. The con-

clusions must be drawn based on the research results, discussions, and findings

presented in the previous chapters and must be aligned with the research or the-

sis objectives. Do not draw conclusions that are not supported by the discussion

provided.

Based on the research results and discussions that have been conducted, the

following conclusions can be drawn:

1. The first conclusion corresponds to the first research objective. Describe the

main findings that address the first problem formulation.

2. The second conclusion corresponds to the second research objective. De-

scribe the main findings that address the second problem formulation.

3. The third conclusion corresponds to the third research objective. Describe the

main findings that address the third problem formulation.

5.2 Recommendations

This subsection presents recommendations proposed by the author. The rec-

ommendations should be formulated based on the discussions and conclusions that

have been made. Avoid proposing recommendations that fall outside the scope of

the discussion and conclusions.
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