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Abstract 

 
The rapid proliferation of Internet of Things (IoT) devices has presented new opportunities to enhance energy efficiency and promote 

sustainable living in smart homes. This research paper aims to examine the synergy between messaging protocols and smart home 

appliances in IoT-based smart homes, with a specific focus on their role in improving energy efficiency and fostering sustainable 

living practices. By leveraging the interconnectedness of IoT devices, messaging protocols serve as a vital communication backbone 

that enables seamless interaction between various smart home appliances. Through an in-depth analysis of existing literature and 

empirical data, this study investigates how messaging protocols facilitate the integration and coordination of energy-efficient 

technologies and appliances within smart homes. Moreover, it explores the impact of messaging protocols on enhancing energy 

monitoring, automation, and optimization capabilities, which are crucial for reducing energy consumption and promoting 

sustainable lifestyles. The research also highlights the importance of interoperability and standardization in messaging protocols to 

ensure compatibility and harmonious operation of diverse smart home devices. Additionally, this paper presents case studies and 

real-world examples to illustrate the practical implementation and benefits of leveraging messaging protocols and smart home 

appliances in achieving energy efficiency goals and sustainable living practices. The findings of this research contribute to a better 

understanding of the potential of IoT-based smart homes to transform energy consumption patterns and promote sustainability. This 

research is relevant to policymakers, energy providers, and technology developers seeking innovative solutions for energy 

management and sustainable living in the context of IoT-based smart homes. 
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1. Introduction 

 
The idea of the Internet of Things (IoT) has completely changed how we view and interact with our living surroundings 

in recent years. IoT-based smart homes have emerged as a result of the integration of smart home equipment and 

gadgets with linked networks. These homes have cutting-edge technology that facilitates seamless automation and 

connectivity and promises improved energy efficiency and sustainable living. In this setting, messaging protocols are 

crucial in simplifying the transmission of data and instructions between different IoT devices. This study article intends 

to examine the possibilities for boosting energy efficiency and encouraging sustainable living in IoT-based smart 

homes by looking at the synergy between messaging protocols and smart home equipment. In order to combat climate 

change and minimise society's carbon footprint, energy efficiency has emerged as a crucial priority. Energy efficiency 

in residential settings may be greatly improved with the help of smart home products such as intelligent power 

management systems, thermostats, and lighting systems that use less energy. Homeowners may remotely monitor and 

regulate their energy use by integrating these devices into IoT-based smart homes, which promotes a more sustainable 

way of life. But the underlying messaging protocols that allow these devices to communicate with one another are 
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directly related to how well they perform in terms of energy efficiency objectives. In IoT-based smart homes, 

messaging protocols form the basis for information sharing and device coordination. These protocols provide the 

specifications and formats for message transmission, guaranteeing compatibility and easy integration of various 

devices. Effective messaging standards enable integration with external energy monitoring systems and utilities in 

addition to enabling communication between devices inside a smart home. Smart home appliances may exchange 

energy consumption statistics, get real-time energy price information, and modify their behaviour accordingly thanks 

to standardised communications protocols, which eventually result in increased energy efficiency. With messaging 

protocols and smart home equipment working together, there are exciting new opportunities to reduce energy use and 

promote sustainable living. Devices can connect with each other in a lightweight and energy-efficient way, for instance, 

by using machine-to-machine (M2M) communication protocols such as Message Queuing Telemetry Transport 

(MQTT) or Constrained Application Protocol (CoAP). By exchanging data on energy use trends, occupancy schedules, 

and weather forecasts, smart appliances are able to make educated judgments and modify their operations to reduce 

energy waste. Additionally, integrating sophisticated algorithms and data analytics into messaging protocols can make  real-

time energy optimization techniques possible, such as load balancing and demand response, which would further 

improve energy efficiency. In order to improve energy efficiency and encourage sustainable living, this research study 

explores the possible advantages and difficulties of using messaging protocols and smart home equipment in IoT-based 

smart houses. We want to offer insights into the efficacy of various messaging protocols and their impact on energy 

optimization tactics by analysing the current literature, case studies, and experimental data. This study will also look 

at how user involvement, privacy issues, and security issues affect the adoption of messaging protocols in smart homes. 

The results of this study will help define standards and suggestions for creating sustainable and energy-efficient IoT- 

based smart homes, paving the way for a greener and more environmentally conscious future. 

 
2. Literature Review 

 
The Internet of Things was first introduced in the early 1980s, whereas the smart house was first offered in 1975. Since 

then, this subject has attracted the attention of other scholars. Especially in the last five years, since 2017, the study of 

IoT implemented in smart homes has been improving rapidly. Assim M. et al. [6] presented an IoT and WSN-based 

smart home architecture and implementation. Cisco Packet Tracer 7.2 was used to model the idea, and a Raspberry Pi 

mini-computer board was used to make it a reality. In a further study, Kishore Kodali R. et al. [17] presented a smart 

home automation system that would let users monitor and operate their appliances from a smartphone utilising MQTT, 

Node-RED, IFTTT, Mongoose OS, and Android App. This study employed an MQTT broker-connected NodeMCU- 

based Wi-Fi microcontroller. Amri Y. et al. [4] proposed a smart home system using Raspberry Pi and NodeMCU not 

only as the backend server but also to record and report significant matters to the homeowners. In a real-world working 

environment, the system was successfully tested to ensure energy efficiency, monitoring, security, and privacy. Another 

research addresses the design of the MQTT protocol, the many areas in which it is used, the numerous MQTT brokers, 

as well as current MQTT problems and prospective future advances.[30]. 

Additional researchers including Singh U. and Ansari M. A. [29] suggested a Wi-Fi-based smart home automation 

prototype and implementation. The ESP8266 Wi-Fi module was utilised in this study as the Wi-Fi technology to 

operate household devices and sensors that may be used by numerous people via their computers, tablets, and mobile 

devices. by another research, Kishore Kodali R. et al. [16] IoT for smart home automation has been proposed using a 

chip-boarded, ultra-low power ESP8266 device that operates over a wireless network. The circuit is linked to the 

ESP8266 board through the GPIO pins in order to run 220 V supply power outlets that contain household appliances 

like lights, fans, air conditioners, and other devices that can be operated remotely. Mayub A. [21] presented ESP8266 

and Raspberry Pi hardware, along with the MQTT, REST, and Laravel framework protocols, as a smart home 

automation system. This study explores the use of Arduino, Python, and PHP programming to manually or 

automatically control home appliances. Jadon S. et al. [15] presented research on the integration of various gadgets 

using the Internet of Things and the implementation of such a system in creating a cosy smart home. Furthermore, it 

discusses the operation of the facial recognition system, the centralization of the smart home system that can be 

operated remotely via mobile applications, and the use of machine learning for security locks. Malche T. et al [20] 

presented a smart house with IoT capabilities utilising the Frugal Labs IoT Platform (FLIP). It presents the FLIP 

architecture and describes how it is used to build smart home services through a projected system, which improves 

controlling and monitoring a smart home environment. It also discusses how the functions of the smart house and its 

appliances work. 

Researchers [34] showed how the use of embedded technology is connected to creating and presenting home 

automation and home security strategies using IoT. There are several societal advantages, and it has been demonstrated 

that IoT may help users build smart homes remotely using designs that offer up-to-date, reasonably priced system 

control techniques and industrial standards in IoT implementation. Additionally, this results in universality in a number 

of ways. Research by [14] demonstrated how integrated system technology may be used to design smart houses that 
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could automate and improve the performance of buildings and locations that use green building techniques to make 

optimal use of resources, save resources, and facilitate resource-sharing activities. Researchers [10] demonstrated how 

a smart house uses the Internet and a self-governing operating system to manage the process. This technology has an 

influence on the design and construction process, energy usage, and how users interact with the space. IoT technology 

is widely employed in a few nations and is considered to effectively execute smart home programmes. IoT technology 

implementation provides a number of advantages, including making it simpler for users to monitor and control the 

building's elements and contents, preserving the environment, increasing the efficiency and affordability of the 

building's energy consumption, and boosting comfort and safety. Control technology and the Internet of Things are 

two examples of network technology that is developing quickly (IoT). With the availability of storage and power, the 

Internet of Things (IoT) is a new paradigm that aspires to connect to everything. Additionally, it aims to describe and 

evaluate messaging protocols' capabilities. 

According to researchers [19], Utilizing IoT apps, especially the AMQP and MQTT protocols, makes it easy to 

integrate with third-party software and hardware. It can be demonstrated that AMQP delivers messages more 

successfully than MQTT by comparing the system using the two protocols separately and that a health monitoring 

system may offer accurate and secure results when using AMQP. Additionally, there is a study by 

[22] He adds that his research—specifically, the study of the connection between jitter, message size, and message 

production rate—is required to offer developers a solid characterisation that would aid in choosing a protocol. AMQP 

based on their requirements. 

Additionally, research by [7] shows in his research that the comparison findings for choosing each of the three methods 

given a specific use case analyse aspects like ease of use or field testing. This is demonstrated by the direct comparison 

of the three protocols, which takes place, for instance, when testers are required to complete the same tasks using each 

of the three network technologies while also assessing the structured semantic data and the potential for enhancing 

data accessibility through middleware. Data Distribution Service is currently a crucial protocol in the IoT industry 

(DDS). The publish/subscribe architecture for DDS was developed by the Object Management Group (OMG) to 

accommodate M2M communications and IoT technologies. This messaging protocol's promise as a workable choice 

in M2M and IoT is based on its ability to achieve QoS and durability. This protocol offers a distinctive quality of 

service requirements to guarantee dependability. The metrics used by this messaging protocol include security, 

durability, and priority. The DDS protocol supports a number of quality of service (QoS) standards, depending on the 

publish/subscribe paradigm, which is the greatest gauge of the protocol's efficiency and reliability. In order to help 

subscribers, find publishers, this strategy often needs a strong disclosure model. Data is sent between publishers and 

subscribers as topics through DDS. Data on the subject are produced by a Data Writer at the publisher and a Data 

Reader at the subscriber. The Simulink DDS model is used in TSN's implementation of the Time Sensitive Networking 

Protocol to create a shared data structure with two publishers and five subscribers. After that, a real-time 

communication platform is presented with QoS design and implementation for TSN issues covering profiles like high 

throughput, low latency, professional streaming, etc., using Data Distribution Service (DDS) middleware for 

synchronised transfer of 3-phase power system measurement data. [24]. 

The development of smart home systems has been made possible by the IoT. Homeowners may operate their 

appliances both manually and automatically thanks to smart home automation. The (Message Queuing Telemetry 

Transport) MQTT protocol is used by the majority of IoT implementations in smart homes, according to past research. 

It is used in conjunction with electrical platforms like Arduino, ESP8266, and Raspberry Pi. Building an IoT-based 

smart home primarily serves to enable monitoring and control, which may enhance comfort, effectiveness, and energy 

efficiency while also enhancing the quality of life. 

 
3. Methodology 

 
In order to ensure a thorough and rigorous approach to obtaining pertinent information and data from numerous 

research articles, journals, and literature reviews, this study used a systematic literature review (SLR) as its major 

technique. The researchers had a lengthy discussion about the study's primary problem before going into the vast 

body of literature, laying the foundation for the analysis that followed. The PRISMA (Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses) checklist was used to verify the validity and calibre of the included studies. 

During the literature review process, this checklist is a useful tool for revising and evaluating the chosen publications. 

The dependability of the results was ensured by the researchers' adherence to the PRISMA criteria, which allowed 

them to maintain a high degree of quality throughout the review. The researchers used the IEEE Xplore search engine, 

a reliable resource for locating scientific and technical publications, to find pertinent information. During the 

identification stage, they ran a search using the precise term "Internet of Things for Smart Homes." After a thorough 

search and the use of the aforementioned criteria, 35 articles were found to be relevant to the study's issues. These 

articles covered a wide range of viewpoints and views about how the Internet of Things technologies are being used 
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to build smart houses. The systematic review technique used in this study ensures a methodical and in-depth 

investigation of the subject at hand and is ideally suited for reporting on intervention assessments and systematic 

reviews. 

4. Conclusion 

 
To guarantee a thorough and rigorous approach to obtaining pertinent information and data from multiple research 

papers, journals, and literature reviews, this study used a systematic literature review (SLR) as its major 

methodology. The researchers built a strong basis for their subsequent investigation by first thoroughly analysing the 

main issue and then going through a wide corpus of literature. The PRISMA checklist, a popular method for 

systematic reviews and meta-analyses, was used by the researchers to validate and rate the calibre of the included 

papers. The literature review process' revision and evaluation of the selected publications benefited greatly from the 

checklist. The researchers guaranteed the dependability of their findings and upheld a high standard of quality 

throughout the review by using the PRISMA criteria. They used the IEEE Xplore search engine, a reputable source in 

the area, to find scientific and technical papers. They carried out a thorough search using the precise search term 

"Internet of Things for Smart Homes," and 35 papers that were pertinent to the goals of the study were found. These 

articles provide a variety of viewpoints on how Internet of Things technology may be used to build smart houses. 

This study's systematic review methodology was well suited for reporting on intervention evaluations and systematic 

reviews since it allowed for a thorough and in-depth analysis of the issue. The researchers were able to produce a 

complete study and a deep comprehension of the subject at hand by employing this methodical methodology. The 

research's conclusions and conclusions can help promote and develop Internet of Things technologies in the context 

of smart homes. 
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