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Abstract 

 

Network traffic analysis (NTA) plays a major role for monitoring network performance, improving 

security, and guaranteeing operational efficiency across sectors. This study compares two popular 

network analysis tools, Wireshark and Paessler Router Traffic Grapher (PRTG), that handle 

distinct areas of network monitoring. Wireshark focusses on packet-level analysis, making it ideal 

for comprehensive troubleshooting and security protocol analysis. PRTG, on the other hand, 

provides a comprehensive picture, monitoring a wide range of network devices and allowing for 

scalability via distributed monitoring, making it ideal for organizations with complicated 

infrastructure. This study assesses each tool's capability using essential criteria such as scalability, 

real-time monitoring, data management, and security features. By understanding the strengths and 

limitations of Wireshark and PRTG, this paper aims to assist network professionals in choosing 

the most suitable tool for their specific monitoring and diagnostic requirements. Practical 

recommendations are provided to guide both beginners and experienced users in leveraging these 

tools effectively. 
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Introduction 

 

Network traffic monitoring and analysis (NTA) is vital for detecting security threats and 

maintaining network health (Kim & Sim, 2019), especially as industries increasingly rely on stable 

connectivity for operations and data access. By continuously tracking both real-time and historical 

network activity, NTA identifies performance bottlenecks, spots usage trends, and reveals 

vulnerabilities such as weak protocols or suspicious behaviour (So-In, 2006). This proactive 

monitoring enhances security, facilitates debugging, and prevents network failures that could 

disrupt access to resources. Wireshark and Paessler Router Traffic Grapher (PRTG) are popular 

tools for these objectives, with Wireshark excelling at precise packet-level analysis and PRTG 
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providing full infrastructure monitoring. Comparing these solutions reveals vital insights into their 

strengths and enables network professionals to select the best tool for their specific needs, 

eventually enhancing network performance, security, and administration. 

  

 The main goal of this paper is to perform a comparison of Wireshark and PRTG by 

highlighting their capabilities and applications. This journal will point out each tool's crucial role 

in network monitoring and management by exploring their strengths and limitations in hope to 

provide a deeper insight on how these tools operate and to aid users in choosing the best tool that 

meets their needs. Next, this paper aims to provide a practical recommendation tailored for both 

beginners and professionals in network monitoring and analysis. By exploring each tool, this 

journal aims to provide beginner-friendly guidance that can be basics for students or entry-level 

IT professional who are just begun to study network monitoring. The organization of this paper is 

outlined as follows. 

 

 Section 3 presents a literature review that delves into each tool individually, covering their 

introductions, key features, applications, and strengths and weaknesses to set the stage for the 

comparison. Section 4 conducts a comparative analysis based on critical criteria such as scalability, 

real-time monitoring, data handling capacity, complexity, and security features. This section also 

examines each tool’s performance in small and large networks, resource efficiency, and cost-

effectiveness. Section 5 addresses challenges in using Wireshark and PRTG, shedding light on 

potential difficulties encountered by users. Section 6 offers practical recommendations for 

selecting the most suitable tool based on network analysis requirements. Finally, Sections 7 and 8 

provide acknowledgements and references, respectively, recognizing supporting resources and 

foundational studies. 

 

• Wireshark 

 

Wireshark is a popular open-source tool designed for network analysis, enabling the capture and 

visualization of real-time network traffic, helping network administrators troubleshoot issues, 

monitor protocols, and enhance security (Mala et al., 2023). Wireshark's packet capture (PCAP) 

capability converts raw network data into a readily readable format, allowing users to quickly 

identify bottlenecks, latency difficulties, and connectivity problems. The tool's real-time analysis 

and filtering capabilities provide rapid insights, allowing for effective targeting of specific traffic 

kinds or protocols. Wireshark's graphical user interface (GUI) is simple to use, making it suitable 

for both new and expert users. Wireshark is widely valued for its thorough packet analysis, 

protocol support, and utility in activities such as quality of service (QoS) monitoring and network 

forensics, which use historical data to examine security breaches and compliance. 

 

 Despite its numerous benefits, Wireshark has a learning curve, as its advanced features 

might be intimidating for newbies. It is restricted to recording traffic on networks physically 

accessible to the device it is operating on, making remote monitoring difficult without additional 

configuration. Wireshark can also be resource heavy, especially during long sessions or when 

dealing with huge amounts of data, which might have an influence on system performance. 

Furthermore, there are security risks, as Wireshark's thorough packet access may reveal critical 

information if not handled securely. It also has difficulties with encrypted traffic because it cannot 

decrypt data without the necessary encryption keys, limiting its use in fully encrypted contexts. 
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 Figure 1 shows the interface of Wireshark, which is a capture session monitoring network 

traffic on a Wi-Fi interface. Each line in the graphic represents a data packet (a small bit of 

information) sent over the network, including where it came from, where it is going, the type of 

data, and some technical details. Most packets here use TCP, a popular protocol for ensuring stable 

communication. Some packets indicate problems, such as the need to be resent or joined with 

others, which could be due to delays or network failures. One highlighted line depicts a different 

form of packet (ICMP), which is commonly used for diagnostic purposes and received no 

response, indicating that the message was not received. The bottom portion breaks down the packet 

into technical specifics, demonstrating how it appears in its raw, coded form. 

 

 

 

Figure 1. Wireshark Interface 

 

 

• Paessler Router Traffic Grapher (PRTG) 

 

Paessler's network monitoring tool, known as PRTG, serves as an all-inclusive solution for 

overseeing network performance, designed to help network managers monitor their infrastructure, 

detect issues, and prevent downtime. It provides real-time visibility into network devices like 

servers, routers, firewalls, and more, making it suitable for organizations of any size (Nordin, 

2021). PRTG's distributed monitoring capabilities offer centralised control of geographically 
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dispersed installations, resulting in seamless performance management across all IT assets. The 

tool's automatic network discovery makes setup easier by recognising devices and installing 

sensors automatically. Visual elements such as maps and dashboards provide a clear picture of IT 

infrastructure, and customisable reports allow managers to follow specific data points, making 

PRTG an adaptable solution for proactive network monitoring and administration. 

 

 Despite its advantages, PRTG has significant drawbacks. Its licensing strategy can be 

expensive for bigger networks because each monitored item or metric necessitates a new sensor, 

resulting in potential costs for extensive monitoring requirements. PRTG can potentially become 

resource-intensive with more sensors, affecting system performance. While the user interface is 

simple, the tool's broad complexity may be intimidating for newcomers, necessitating time to fully 

comprehend its potential. Furthermore, while PRTG excels at monitoring and alerting, it lacks the 

in-depth diagnostic functionality found in specialised troubleshooting tools, thereby limiting its 

efficacy in fixing specific network issues. 

 

 Figure 2 shows one of the interfaces of PRTG. The left side of the graphic shows a list of 

monitored devices and sensors, such as the main server (PRTG Server Root), local devices, and 

network discovery tools. Each gadget has a unique health indication (green for healthy, red for 

concerns). For example, the list indicates that "Probe Device" contains certain cautions about 

system health and disc space. The middle part provides an overview of the primary server's status, 

with a colour-coded circle highlighting trouble regions in red (serious issues) and green (no 

difficulties). The right side shows graphs of response times and CPU consumption over time, 

which help you visualise how the system is functioning. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. PRTG Interface 
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Results and Discussion 

 

In this comparison, several key criteria will be examined to provide a clearer understanding of 

each tool's capabilities. The selected criteria include packet capture, filtering, real-time analysis, 

Graphical User Interface (GUI), protocol dissectors, network visualization, network mapping, 

bandwidth utilization, and ease of use. Each of these features plays a unique role in effective 

network monitoring and analysis, contributing to overall efficiency, user-friendliness, and 

comprehensive insights into network performance. 

 

Firstly, packet capture. This functionality obtains network traffic in real time and converts 

raw packet data into a comprehensible format. By breaking down each packet, users can gain a 

detailed insight into the activities that occur at the network layer. Next, filtering. This function 

enables users to exclude unnecessary information, or "noise," from acquired data, focussing solely 

on specified network activity or types of communication. This is especially handy for focussing 

on and resolving specific network issues or protocols without distractions. Furthermore, real-time 

analysis allows users to monitor live network traffic as it occurs, providing rapid insights. This 

promptness is critical for recognising and responding to problems as they arise, guaranteeing 

network stability and security. Moreover, a well-designed Graphical User Interface (GUI) 

simplifies network analysis for both beginners and specialists. The GUI simplifies work by 

organising complex data into a user-friendly form, improving efficiency and usability for users of 

various skill levels. 

 

Other than that, protocol dissectors dissect and interpret numerous protocols, breaking 

down traffic to highlight crucial data. This gives users a clear, structured perspective of how many 

protocols interact, which is critical for troubleshooting and analysing network behaviour. Also, the 

network visualisation tool gives a visual foundation for comprehending network activity in detail. 

Graphs and visual aids help users understand network flow, traffic surges, and patterns across the 

whole infrastructure. The next feature is network mapping. Network mapping allows users to view 

a visual depiction of the complete network, including all linked devices. This map provides a fast 

overview of the network structure, making it easier to identify connectivity issues or changes in 

network topology. Additionally, an alerting feature, which is a smart alert warn users when certain 

thresholds are reached, such as when bandwidth usage surges or latency exceeds a predetermined 

limit. This proactive alerting prevents minor concerns from worsening by urging timely replies. 

 

In addition, a customisable dashboards feature collects and displays the most critical 

indicators, offering a quick overview of the network environment. These dashboards can be 

configured to display certain metrics that are most important to the organisation, allowing for faster 

decision-making. Aside from that, bandwidth utilisation is a feature that operates by monitoring 

bandwidth usage. It aids in determining typical and irregular traffic patterns, identifying potential 

bottlenecks or security issues. This monitoring ensures that the network functions properly and 

that bandwidth is allocated appropriately. Finally, the ease-of-use feature. This relates to how easy 

it is to install and integrate the product into an existing infrastructure. A user-friendly technology 

can be easily embraced by the team, minimising the time and resources required for setup and 

training. 
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Table 1 provides a thorough comparison of Wireshark and PRTG, aimed at helping users 

understand each tool's strengths and limitations to make informed decisions based on their specific 

network management needs. This comparison evaluates a range of features to highlight each tool's 

capabilities and offers insight into which tool may be more suitable depending on the use case. 

 

 

Table 1. Features comparison of each tool 

Features Wireshark 
Paessler Router Traffic Grapher 

(PRTG) 

Packet Capture 
Recorded network traffic in real 

time for analysis. 

Record network traffic for 

detailed analysis, 

troubleshooting, and security 

investigations. 

Filtering 

User can filter captured packets 

using a variety of parameters 

(e.g., protocol, source/destination 

IP, port number). 

User can filter captured packets 

depending on a variety of 

parameters (for example, IP 

address, port number, or 

protocol) to isolate specific 

traffic. 

Real-time Analysis 
Analyzes network traffic as it is 

recorded. 

Provides immediate insights into 

network performance, 

identifying bottlenecks and 

potential problems as they arise. 

Graphical User 

Interface (GUI) 

Offers a user-friendly interface 

for exploring and analyzing 

collected packets. 

A simple interface for easily 

navigating, configuring, and 

monitoring network devices and 

applications. 

Protocol Dissectors 

Decodes a variety of network 

protocols (including HTTP, FTP, 

SMTP, and SNMP) to display 

precise packet contents. 

Decodes numerous network 

protocols (e.g., HTTP, FTP, 

SMTP) to analyze their content 

and detect potential security 

concerns or performance issues. 

Network Visualization 
Depicts network traffic flows and 

protocol interactions. 

Use a visual representation of the 

network topology to better 

comprehend complicated 

network topologies and discover 

potential risks. 

Network mapping 

Wireshark can provide insights 

into network topology through 

packet analysis, but it cannot 

automatically build network 

maps. 

Automatically identifies and 

maps network devices, providing 

a complete picture of the network 

infrastructure. 

Alerting 

Wireshark lacks built-in alerting 

features. However, user can 

utilize scripting or third-party 

tools to generate warnings based 

Sends notifications (e.g., email, 

SMS) when predetermined 

thresholds are surpassed or 

certain events occur, allowing for 
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on specific traffic patterns or 

anomalies. 

quick response to potential 

problems. 

Customizable 

Dashboards 

Wireshark does not support 

customizable dashboards. 

However, user can create 

bespoke reports and 

visualizations using its scripting 

features. 

Create personalized dashboards 

to monitor the most important 

network data and alarms. 

Bandwidth utilization 

Wireshark may offer bandwidth 

consumption information 

through packet analysis, but it 

lacks specific bandwidth 

monitoring capabilities. 

Monitors network bandwidth 

utilization to identify bottlenecks 

and optimize resource allocation. 

Ease of use 

Wireshark is a challenging tool to 

master. It is not as easy to use as 

certain network monitoring 

software meant for non-technical 

users. 

The interface is simple and 

intuitive, requiring little technical 

knowledge to set up and use. 

 

 

Conclusion  

 

In comparing Wireshark with Paessler Router Traffic Grapher (PRTG), each tool has unique 

strengths that cater to different demands and degrees of competence in network monitoring and 

analysis. Wireshark, recognised for its deep packet inspection and thorough protocol analysis, is 

an excellent choice for network professionals who need detailed information about traffic patterns 

and protocol-level interactions. However, Wireshark's steep learning curve and emphasis on 

packet-level data may provide difficulties for novice or non-technical users looking for a more 

user-friendly interface for normal network monitoring chores. 

 

PRTG, on the other hand, offers a more comprehensive approach to network monitoring, 

thanks to its user-friendly interface, automated network mapping, customisable dashboards, and 

real-time notifications. Its simplicity makes it suitable for both beginners and IT pros, providing a 

seamless learning experience while still supplying the critical capabilities required for 

comprehensive network supervision. PRTG's ability to produce network maps automatically, 

monitor bandwidth, and send notifications when thresholds are exceeded makes it an adaptable 

tool for both day-to-day monitoring and proactive issue solving. 

 

To summarise, PRTG is the suggested tool for users of all skill levels who require a 

comprehensive and easy-to-use network monitoring solution. It provides a balanced mix of 

automated warnings, customisable dashboards, and a variety of monitoring sensors, making it 

appropriate for both large and small networks. Its ease of use, paired with advanced features such 

as remote monitoring and compatibility with various network protocols, ensures that it fits the 

demands of professionals while also being accessible to beginners. Wireshark, on the other hand, 

is invaluable for users who need very comprehensive packet-level analysis and is extremely 

successful in circumstances requiring in-depth troubleshooting or security investigations. 
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Combining both tools as complimentary resources allows for a more comprehensive 

approach to network monitoring, with users benefiting from both broad network insights from 

PRTG and fine-grained packet analysis from Wireshark. This technique enables network 

administrators to keep a broad perspective of network health and identify concerns quickly, while 

also having the option to go deeper as necessary. Furthermore, using both tools increases the 

flexibility to address a variety of network monitoring requirements, such as routine performance 

tracking, anomaly detection, and root-cause analysis of network issues, making them a perfect 

combination for a wide range of network management and troubleshooting scenarios. 
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