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Abstract: Intelligent and data-driven ecosystems have been created by the Internet of Things (IoT), which has revolutionized 

modern industries through the seamless connectivity of billions of devices and their integration with cloud computing environments. 

However, this convergence introduces significant challenges in network traffic analysis, scalability, resource optimization, and 

cybersecurity. This research study offers a thorough analysis of the protocols for Internet of Things communication and how they 

affect the behavior of traffic in cloud-integrated settings.  Classifying protocols according to their power consumption, it examines 

the unique traffic patterns of popular protocols like HTTP, CoAP, and MQTT, and then divides them into LPWAN and short-range 

networks. To further improve performance and decrease latency, this study investigates traffic optimization methods, energy-aware 

tactics, and the integration of fog and edge computing.  Machine learning (ML), deep learning (DL), and forensic methods have 

made great strides in improving security, monitoring traffic, and detecting anomalies, according to a comprehensive literature 

analysis.  The results show that cybersecurity, energy efficiency, and scalability in IoT-cloud ecosystems are greatly enhanced when 

AI-driven traffic optimization is combined with lightweight communication protocols.  Supporting safe, adaptable, and intelligent 

IoT-cloud infrastructures, this study also identifies important research gaps and suggests future possibilities, such as creating 

standardized datasets, real-time anomaly detection frameworks, and cross-protocol traffic optimization algorithms. 

Keywords: Internet of Things (IoT), Communication Protocols, Cloud Environments, Network Traffic Analysis, Anomaly 

Detection 

1. INTRODUCTION 

In today's highly connected digital world, the interaction between devices, systems, and services has been revolutionized by the 
exponential growth of available technology.  Out of all these innovations, the Internet of Things (IoT) has been a game-changer, 
allowing for the seamless connection of billions of smart devices in fields as diverse as smart cities, transportation, agriculture, 
healthcare, and industrial automation. By integrating sensors, embedded systems, and wireless communication technologies [1], IoT 
devices autonomously collect, process, and exchange vast volumes of data, enabling intelligent and data-driven decision-making. As 
these interconnected systems expand, communication protocols have become the foundation for ensuring seamless interaction and 
efficient data transmission across heterogeneous environments. 

This technological revolution has increased in size a lot because of the combination of IoT and cloud computing, which has resulted 
in highly scalable and intelligent ecosystems. Cloud computing is able to store extensive amounts of sensor-generated data, provide 
extensive computing capabilities and real-time analytics that enable IoT environments to process extensive amounts of sensor-
generated data effectively [2]. However, this constant stream of information between the IoT and the cloud servers creates serious 
concerns in the management of network traffic. Monitoring traffic behaviour, analysis and optimization is to deliver high system 
performance, low latency and reliability. At this point, the effectiveness of traffic analysis in cloud-integrated IoT environments 
directly depends on the selection and the deployment of proper communication protocols. 

Regardless of the developments, IoT-Cloud ecosystems are increasingly becoming worried about the problem of security and data 
privacy. The nature of communication standards, alongside resource-limited IoT controlling devices and massive deployments, 
presents a number of vulnerabilities that can be exploited by hackers [3]. Inequality of security systems and lack of standardisation 
of updates, and the lack of sufficient authentication systems, continue to expose IoT architectures to cyber-attack. As a solution to 
these problems, effective and sensitive communication channels should be established in a position to facilitate both reliable data flow 
and adequate analysis of the network traffic to identify threats and avoid irregularities [4]. 

A number of communication protocols such as MQTT, CoAP, AMQP, HTTP/HTTPS, LoRaWAN and ZigBee are in the middle of 
facilitating the integration of IoT and Clouds [5][6]. Each protocol has its objectives and it balances between latency, scale, energy 
consumption and security. These differences create unique traffic streams, and it is necessary to know protocol-specific features to 
create an effective analytical framework. 

Investigating the interplay of communication protocols and traffic behavior in cloud-based IoT environments [7], researchers and 
practitioners can tackle challenges related to performance [8], scalability, and security. This kind of knowledge is the foundation of 
the creation of robust, efficient and secure IoT- Cloud ecosystems that can serve the future generation of intelligent and autonomous 
applications. 



Mr. H. Barhaiya, Journal of Global Research in Mathematical Archives 

© JGRMA 2025, All Rights Reserved   12 

1.1 Structured of the paper 

The paper is structured in the following way, Section II presents IoT communication protocols and their applicability to cloud 
environments. Section III explores network traffic analysis in IoT systems, while Section IV examines protocol-specific traffic 
behaviors and optimization strategies. Section V reviews recent literature on IoT traffic, security, and anomaly detection techniques. 
Finally, Section VI presents the conclusion and outlines potential future research directions. 

2. COMMUNICATION PROTOCOLS IN IOT SYSTEMS 

Communication protocols are predefined rules and standards that enable seamless data exchange between devices in a network. In 
IoT systems, these protocols ensure reliable connectivity, data integrity, and interoperability among heterogeneous devices. Various 
Internet of Things (IoT) communication protocols can provide optimal security for data exchanged between IoT-connected devices 
[9][10]. Whereas protocols encrypt data passing, platforms make it combinable with other information to use it. The IoT platform 
plays a crucial role in delivering business value by linking IoT endpoints with applications and analytics. It serves as the core of an 
IoT solution [11], enabling the data collected from devices to be processed and effectively utilized by end-users.  

2.1 Roles and Types of IoT Platforms 

The IoT platforms are at the core of the IoT system, ensuring connectivity, processing, and integration of devices, as well as 
coordination of services. They offer the foundational requirements of tools and interfaces, whether open or closed source, that enable 
secure, scalable, and efficient communication between devices, users, and enterprise systems. The platforms also condone important 
operations such as device management, data analytics [10]and system interoperability to facilitate the development and application 
of IoT systems within organizations. There are two major types of IoT platforms, which are as follows: 

2.1.1 Closed Source Platform 

Closed-source IoT platforms are primarily developed by major IT companies as extensions of their existing cloud services and are 
typically offered in the form of SaaS or PaaS. For instance, Ericsson’s IoT Accelerator, based on the PaaS model, is designed for 
business partners by providing features such as connectivity, security, APIs, and user management [11]. It supports multiple protocols, 
including REST, AMQP, CoAP, and LWM2M, and seamlessly integrates with enterprise IT systems through service buses. 

2.1.2 Open-Source Platform 

Open-source IoT platforms are comparatively fewer in number than closed-source solutions, yet several notable options are available. 
For a more comprehensive evaluation, the analysis extended beyond official documentation and surveys to include source code review 
and local installation on a Linux-based environment. This approach enabled the assessment of additional aspects unique to open-
source platforms, such as installation procedures and the quality of documentation [12]. Table 1 compares and contrasts open-source 
and closed-source software systems. 

Table 1 Comparison of Closed-Source and Open-Source IoT Platforms 

Aspect Closed Source Open Source 

Ownership Proprietary (e.g., Ericsson) Community or organization-driven 

Deployment SaaS/PaaS Self-hosted 

Customization Limited Highly flexible 

Protocol Support REST, AMQP, CoAP, LWM2M Varies, generally adaptable 

Integration Enterprise-ready via service buses May require manual setup 

Source Access Not available Fully accessible 

Evaluation Feature-based Code review and real installation 

Support Vendor-backed Community-based 

2.2 IoT Communication Protocols 

IoT communication protocols enable seamless data transmission between interconnected devices [13]. LPWANs and Short-Range 
Networks are the two primary classes of these protocols, as shown in Figure 1. 
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Figure. 1: IoT communication protocols 

2.3.1 Low Power Wide Area Network (LPWAN) 

LPWAN is ideal for IoT settings because it offers a long-range communication solution with little bandwidth and power usage [14]. 
Some important technologies under LPWAN, along with their maturity levels and current challenges, are described as follows: 

• Sig Fox: An energy-efficient communication protocol developed for sparse IoT uses, Sig Fox [15]. It is effectively utilized in 
scenarios such as remote monitoring, smart purchasing, and tracking smart devices. 

• Cellular: Cellular networks also support IoT-based communication; however, traditional cellular technologies were originally 
designed for high-power devices [16]. Recent advancements have introduced optimized cellular LPWAN solutions that better 
meet the specific demands of IoT systems. 

2.3.2 Short Range Network 

Short-range networks play a crucial role in enabling efficient communication among smart devices while maintaining low power 
consumption [17]. Several widely used protocols fall under this category, as follows: 

• 6LoWPAN: 6LoWPAN supports low-cost, low-power IPv6 communications over the IEEE 802.15.4 standard [18], making 
it ideal for low-data IoT applications. 

• Bluetooth Low Energy: An energy-efficient short-range communication protocol, Bluetooth Low Energy (BLE) was launched 
as part of Bluetooth 4.0 [19] and has since been widely used in IoT devices. 

• ZigBee: ZigBee is a reliable IoT protocol with a maximum range of up to 200 meters. It provides enhanced security features 
[20] and covers nearly twice the range of standard Bluetooth connectivity. 

• Radio Frequency Identification: Radio-frequency identification (RFID) is an automatic identifying technology [21] that works 
well in Internet of Things (IoT) settings for tracking items, retrieving information, and managing data. 

• Near-Field Communication: Near Field Communication (NFC) is an RFID-based, short-range wireless technology. It 
facilitates secure data exchange between two nearby devices within a few centimeters. 

• Z-Wave: One popular wireless protocol for home automation systems is Z-Wave. It avoids signal interference by utilizing a 
dedicated radio frequency, ensuring stable and reliable connectivity. 

3. NETWORK TRAFFIC ANALYSIS IN IOT 

Network traffic is the flow of data packets within a network. This includes communication amongst the networked devices in the 
form of requests, responses, sensor information, multimedia information and control data. Network Traffic Analysis (NTA) is a key 
to understanding how systems behave in the Internet of Things (IoT) [22], resource management, and secure communication. As 
billions of heterogeneous devices produce huge data, traffic pattern monitoring and analysis identify traffic anomalies, regulate 
bandwidth, and ensure a dependable connection [23]. In contrast to traditional networks, IoT traffic is small, heterogeneous, and is 
frequently limited by a set of unproductive resources, which presents its own problems. Not only is effective NTA a performance 
improvement, but it also provides protection against threats, including denial-of-service assaults, data breaches, and unauthorized 
access, and is an essential element in the contemporary IoT setting. 

3.1 Importance of traffic analysis in IoT systems 

Network traffic analysis (NTA) is vital in the interpretation of the IoT device behavior, data safety and aids in digital forensics. 
Through this analysis, the researchers will be able to identify vulnerabilities, strange behaviors, and security threats by comparing 
communication among the IoT devices, the cloud systems, and the mobile applications connected with the security system. Table 2 
illustrates the inter-relationship of devices in a smart home network with the details of the device categories, MAC address, and IP 
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address, which may be useful in investigating the traffic patterns and possible security threats. NTA can also be used to give useful 
information on device activities in forensic contexts and assist in investigation of an incident [24]. 

• Network traffic can be one of the primary sources of post-event investigation evidence as it can be used to recreate the actions 
taken by both IoT devices and their users. 

• The metadata associated with the packets (e.g., packet size, frequency of flows, destination addresses, data storage locations) 
can be of great forensic importance even in the case of encrypted communication. 

• The universal nature of the IoT infrastructures in different jurisdictions may make gathering of evidence more difficult because 
international laws and privacy rules vary. 

• The investigators have to reconcile the technical examination and legal requirements, which may have to work with national 
borders. 

• The increasing complexity of IoT systems highlights the necessity of standard forensic models and harmonized laws that will 
serve as a strong tool in forensic network traffic analysis. 

3.2 Traffic characteristics of different IoT protocols 

IoT environments have a very diverse traffic behavior because various communication protocols are designed with different principles 
and operational needs [25]. It is possible to examine these features in three complementary perspectives: 

• Server-level properties, which encompass the type of remote servers to which the IoT devices are connected, i.e. cloud 
platform, gateways or edge nodes. 

• Flow-level properties, which characterize the traffic patterns, such as the duration of a session, the frequency of data transfer, 
throughput, and intervals of communication. 

• Packet-level properties, which involve factors such as packet size distribution, transmission overhead, and protocol-specific 
encoding mechanisms. 

Understanding these characteristics is crucial for optimizing resource allocation, enhancing quality of service (QoS), improving 
security, and developing effective traffic management strategies in IoT-cloud environments 

Table 2 Connected Devices in Smart Home Network 

Device Alias Name Category MAC Address IP Address 

Logitech Circle-2 Cam1  

 

 

 

 

 

 

IoT 

44:73: D6:0C:36:AD 192.168.1.158 

Cam2 44:73: D6:09:BD:C9 192.168.1.186 

Wyze Cam Cam3 2C:AA:8E:95:F3:18 192.168.1.228 

Eufy Indoor Cam Cam4 8C:85:80:38:98:AF 192.168.1.182 

Eufy Pan and Tilt Cam5 8C:85:80:3A:12:B4 192.168.1.131 

LittleElf Cam Cam6 0C:8C:24:61:50:29 192.168.1.168 

Epicka Smart Plug Plug1 DC:4F:22:0E:C6:36 192.168.1.127 

Amazon Smart Plug Plug2 F8:54:B8:25:AA:C9 192.168.1.204 

Smart Bulb Bulb 84:0D:8E:7F:4B:B4 192.168.1.207 

HP Envy Printer Printer 94:57:A5:0C:5B:66 192.168.1.248 

HP Elitebook Laptop1  

 

 

non-IoT 

AC:FD:CE:01:7C:9B 192.168.1.105 

HP ZBook Laptop2 CC:2F:71:3B:0E:DE 192.168.1.247 

Apple iPhone X iPhone 34:08:BC:DE:E9:7E 192.168.1.203 

Apple iPad iPad E8:8D:28:14:82:30 192.168.1.125 

Samsung S20 Android 16:05:DD:78:5F:20 192.168.1.215 

3.3 Network traffic monitoring and anomaly detection in IoT 

IoT Network traffic monitoring consists of examining the information flowing among devices, gateways and cloud platforms to 
identify system performance, reliability and security. Traffic patterns are diverse as a result of the variety of IoT protocols: MQTT, 
CoAP, HTTP, TCP/IP, and so forth, which complicates monitoring. This is combined with cloud analytics and machine learning to 
automatically identify irregularities and enhance the performance of the network, using techniques like packet sniffing, flow analysis, 
deep packet inspection, and metadata-based strategies [26]. It is especially important to detect abnormal traffic patterns in areas like 
education and agriculture, where related devices produce vast amounts of data [27]. Improved methods of detecting anomalies can be 
used to avert malevolent behavior, protect data integrity, and ensure the reliability of applications based on the IoT. 

4. PROTOCOL-SPECIFIC TRAFFIC BEHAVIOR IN CLOUD ENVIRONMENTS 

The communication between IoT devices and cloud infrastructures presents major challenges as it can consist of heterogeneous 
communication protocols, various traffic patterns, and resource-constrained devices. Unlike conventional Internet traffic, IoT traffic 
is typically low-volume, intermittent, and protocol-specific, making modeling and monitoring complex. These variations affect 
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network performance, QoS, energy efficiency, and security, increasing risks such as privacy breaches and DoS attacks (e.g., the Mirai 
botnet). To address these challenges, researchers analyze the protocol-specific behavior and develop traffic optimization strategies. 

4.1 Case-wise Analysis of Popular Protocols 

Essential to the efficacy of communication in IoT-cloud ecosystems is the criteria used in selecting the protocol, given that each 
protocol has its unique way of handling data exchanges, processing, and optimization in the context of heterogeneous devices and 
large-scale cloud structures. Such attributes of the traffic are explicitly linked to performance of such protocols, design principles and 
operational behavior of such protocols and more specifically MQTT, CoAP, and HTTP [28]. A detailed case-by-case discussion of 
these technologies shows the pros and cons of these technologies and their use in the different cloud-based IoT solutions. 

4.1.1 Hyper Text Transport Protocol (HTTP) 

HTTP is the basic client-server communication protocol of the Web, and HTTP/1.1 is the most prevalent version. It is 
request/response-based, wherein the client initiates a request and the server responds with a resource when the request is accepted. 
HTTP has also been increasingly used in the IoT, due to the proliferation of RESTful web services. 

4.1.2 Constrained Application Protocol (CoAP)  

CoAP is an IETF Constrained RESTful Environments (CoRE) lightweight protocol to suit constrained devices. It is similar to HTTP 
in that it utilizes the REST architecture and features the request/response paradigm, yet employs binary encodings of its headers, 
methods, and statuses to minimize overhead. UDP increases and again reduces the complexity, but at the sacrifice of reliability. In 
response, the IETF has proposed an extension of CoAP over TCP to address this issue, which is still under development. 

4.1.3 Message Queue Telemetry Transport Protocol (MQTT) 

The lightweight publish-subscribe communications protocol known as MQTT was developed for use with devices that have very 
limited resources. How to use MQTT is used over TCP, port 1883, which is reserved for establishing the Mosquitto broker. First 
designed by IBM and standardized by OASIS (v3.1), MQTT is an extremely popular IoT protocol, owing to its simplicity and small 
message header. It runs on top of TCP to achieve reliability, but it is energy-efficient compared to protocols such as HTTP and 
therefore very appropriate in constrained environments. 

4.2 Traffic Optimization Strategies 

As IoT deployments continue to expand at high rates, the amount of traffic created by billions of devices can flood cloud 
infrastructures unless this traffic is properly capped. Traffic control methods are thus imperative to address the effective utilization of 
network resources, minimize latency and scale within a given environment without undermining security and Quality of Service 
(QoS). The strategies can be applied at different levels of IoT communication, where their primary concern is to minimize overhead 
in data transfers, making the transmission process efficient, and intelligently controlling traffic patterns among devices, gateways, 
and the cloud. 

4.2.1  Data Reduction Strategies 

Data compression (DC), data prediction (DP), and data aggregation (DA) are the three main types of data reduction strategies [29]. 
These categories limit traffic directed to the destination node on different principles. DC converts and decompresses messages, DP 
approximates sensor values using predictive models at fewer transmissions, and DA compresses information (e.g., averages) rather 
than the values themselves, and thus conserves bandwidth and energy. 

4.2.2 Edge and Fog Computing Integration 

The edge and fog nodes located at the edges and close to the IoT devices allow the preprocessing and intelligent traffic control to be 
provided before data is sent to the cloud. This removes congestion of cloud networks, and is quicker to respond [30], and offers an 
ideal response in real-time. The system performance is optimized by such strategies as the distribution of loads in edge and cloud 
servers. 

4.2.3 AI/ML-Based Traffic Management 

Recent trends investigate machine learning in order to perform predictive traffic mapping, detect anomalies, and route customization 
[31]. The possibilities presented by AI-controllers in cloud-based IoT networks are the following: (1) flexibility in resource allocation, 
which enables the resource scheduling of transmissions to be dynamic and (2) the absence of congestion in traffic patterns. 

4.2.4 Energy-Aware Optimization 

IoT devices that are typically battery-powered are important with respect to energy efficiency. Data aggregation, duty cycling, 
lightweight protocols (such as MQTT-SN and CoAP), and edge computing can also be used to minimize transmissions. Scheduling 
with AI/ML further reduces energy consumption, allowing devices to last longer and be more sustainable. 
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5. LITERATURE REVIEW 

This section provides a literature overview on anomaly detection, security, and IoT network traffic. It covers different approaches, 
such as ML, DL, and forensic techniques, and summarizes their methodology, main findings, limitations, and suggested areas for 
future research. 

Takasaki, Korikawa and Hattori (2025) proposed a method determine the sample lengths, input to machine learning models, based 
on periodicity analysis of the converted evenly-spaced packet series. Compare the suggested strategy to the current one by evaluating 
its accuracy in a traffic classification task. The evaluation results show that the classification accuracy trained with the samples 
extracted from a part of input traffic is comparable to the accuracy trained with the samples extracted from all input traffic, whereas 
the accuracy of the existing method decreases as the number of days of input traffic decreases. When training with the samples 
extracted from all the input traffic, each traffic type is classified with 99% accuracy. The proposed method reduces the duration of 
traffic collection for maintaining the accuracy in the traffic classification [32]. 

Kapoor, Patidar and Arya (2025) The focus of the study on the network traffic patterns (data flow, packet characteristics and 
communication protocols) in order to identify anomalous behaviors that are likely to contain malicious activity. Forensic analysis 
techniques are applied to network logs to build up a picture of what attack scenarios might look like and where suspicious traffic is 
coming from. Statistical and machine learning methods are applied at an advanced level to classify traffic as normal or abnormal in 
order to improve detection accuracy. This method is a non-invasive, scalable means of real-time identification of IoT malware without 
exposing vulnerable IoT ecosystems to novel threats. [33]. 

Sharma and Babbar (2024) Anomaly detection in the context of the IoT plays a vital role in ensuring the safety and reliability of 
networks and connected devices. Frequently, it is not possible to detect complex and evolving threats with the help of the conventional 
rule-based approaches, which reasons why ML technologies are currently used. In this study, the approach to the study is to identify 
anomalies in IoT network traffic using machine learning, where the Army Cyber Institute Internet of Things (ACI-IoT) Network 
Traffic Dataset will be used. The dataset makes it easier to train, test, and assess anomaly detection algorithms by providing a thorough 
and accurate depiction of IoT network behaviours. Using supervised ML algorithms such as DT, RF, AdaBoost and XGBoost [34]. 

Santhosh Kumar, Selvi and Kannan (2023) This study conducts experiments on encrypted communication and measures the network's 
performance by comparing it to existing security metrics; it then uses these results to conduct a thorough analysis of the security of 
IoT networks using quality-of-service metrics in order to deploy intrusion detection systems.  Lastly, to enhance communication 
security, suggest a novel IDS that makes use of a deep learning-based categorization method, specifically, fuzzy CNN.  An increase 
in detection accuracy, improved efficiency in accurately detecting denial-of-service (DoS) assaults, and a decrease in false positive 
rates are the primary and most notable benefits of this system [35]. 

Perepelkin and Ivanchikova (2022) This study aims to investigate the use of neural networks as a solution to the problem of network 
traffic prediction in multiprovider cloud infrastructures.  We do experimental research on traffic prediction for many sorts of 
applications and carefully evaluate the stages of tackling this challenge.  In order to achieve the highest level of accuracy in estimating 
the amount of network traffic, the ideal parameters of the neural network design, error, and regularization functions were chosen [36]. 

Bajaj, Sharma and Singh (2021) The projected Internet of Things is rapidly expanding into more and more sectors of people's daily 
lives, including smart homes, smart farms, smart factories, and smart cities.  The aforementioned domains make use of networked 
smart devices.  Connected devices use wireless sensors to gather massive amounts of data, which is subsequently sent to the edge and 
cloud for processing over the network.  More data is created by a rise in sensory devices, which in turn leads to an increase in wireless 
terminals [37]. 

Table 3 provides a summary of recent studies that compare and contrast IoT network traffic, security, and anomaly detection. The 
studies highlight their methods, main findings, difficulties, and suggested areas for further research. 

Table 3: Comparative Analysis of Recent Studies on IoT Network Traffic, Security, and Anomaly Detection 

Reference Study On Approach Key Findings Challenges Future Direction 

Takasaki, 

Korikawa 

and Hattori, 

(2025) 

Traffic 

classification 

using periodicity 

analysis 

Periodicity-based 

sample extraction 

for ML training 

Comparable accuracy 

with reduced traffic 

samples; 99% 

accuracy on full 

dataset 

Dependence on 

periodic traffic 

patterns; limited 

dataset scope 

Extend to 

heterogeneous IoT 

traffic and evaluate 

scalability in real-

time systems 

Kapoor, 

Patidar and 

Arya, (2025) 

IoT malware 

detection & 

network 

forensics 

Forensic analysis of 

logs + ML 

classification 

Non-intrusive, 

scalable solution; 

improved detection of 

malicious traffic 

Handling 

encrypted traffic; 

evolving IoT 

malware patterns 

Integrate deep 

learning with adaptive 

models for zero-day 

threats 

Sharma and 

Babbar, 

(2024) 

Anomaly 

detection in IoT 

networks 

ML-based anomaly 

detection using 

ACI-IoT dataset 

(DT, RF, AdaBoost, 

XGBoost) 

ML models achieve 

effective anomaly 

detection with labeled 

IoT dataset 

Difficulty in 

detecting 

evolving/sophistic

ated attacks; 

dataset limitations 

Incorporate 

unsupervised and 

deep learning models 

for adaptive anomaly 

detection 
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Santhosh 

Kumar, 

Selvi, and 

Kannan 

(2023) 

IoT network 

security and IDS 

Proposed a deep 

learning-based IDS 

using fuzzy CNN 

with QoS-based 

security metrics. 

Improved detection 

accuracy, efficient 

DoS detection, and 

reduced false 

positives. 

Evaluation limited 

to small-scale test 

scenarios; lacks 

real-time 

adaptability. 

Extend IDS for large-

scale heterogeneous 

IoT environments, 

improve real-time 

detection, and 

enhance scalability. 

Perepelkin 

and 

Ivanchikova, 

(2022) 

Network traffic 

prediction in 

multi-provider 

cloud 

Neural networks 

with parameter 

optimization 

High accuracy in 

traffic prediction; 

optimized 

architectures 

identified 

Model 

generalization for 

diverse 

applications 

Hybrid deep learning 

+ time-series 

forecasting for 

dynamic workloads 

Bajaj, 

Sharma and 

Singh, 

(2021) 

IoT data growth 

and application 

domains 

Survey on IoT data 

collection, wireless 

sensors & smart 

applications 

Increasing data 

generation from 

sensory devices; 

growth in IoT 

domains 

Data management 

and storage 

scalability 

Edge computing and 

federated learning for 

efficient IoT data 

handling 

6. CONCLUSION AND FUTURE WORK 

The Internet of Things (IoT) has revolutionized various industries in the present digital age. It allows billions of smart devices to 
connect seamlessly and integrates them with cloud computing environments. This convergence has created intelligent, data-driven 
ecosystems, but it has also introduced complex challenges related to network traffic management, scalability, data privacy, and 
cybersecurity. The increased variety of IoT communication protocols and devices with constrained resources has rendered the 
effective analysis of traffic and safe data transfer a more pressing issue. This survey has offered a review of the entire IoT 
communication protocols and their impacts on network traffic analysis in cloud-integrated environments. It has discussed the use of 
the IoT platform, categorised protocols into both the long-range and short-range networks, and considered the protocol-specific traffic 
patterns of popular standards, including HTTP, CoAP and MQTT. Moreover, it surveyed the contemporary developments in traffic 
monitoring, anomaly detection, and security improvement through machine learning (ML), deep learning (DL) and forensic methods. 
The results indicate that lightweight protocols in combination with AI-based traffic optimization have resulted in a significant 
enhancement of performance, energy consumption and security, as well as provide support for real-time analytics and scalable IoT-
cloud deployments. 

Future work ought to be on standardized datasets, cross-protocol anomaly labels and real-time traffic optimization systems. 
Combining AI/ML-based methods with edge and fog computing will also be important in creating secure, adaptive and energy-
efficient IoT-cloud architectures that can host next-generation intelligent applications and autonomous ecosystems. 
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