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Abstract—This study examines the application of
Wireshark, a well-known network protocol analyzer, in
analyzing network traffic. Wireshark enables real-time
monitoring, filtering, and detailed analysis of network
data, aiding in performance optimization and threat
detection, including risks such as DDoS and Man-in-the-
Middle attacks. Its features, such as graphical
visualizations and packet-level insights, support trend
analysis, troubleshooting, and resource management.
Through this project, users will gain practical expertise in
network security and performance management,
demonstrating Wireshark’s relevance in both professional
and learning environments.

Index Terms— Wireshark, Network Traffic Analysis,
Cybersecurity, Packet Analysis, Threat Detection, Real-
Time Monitoring, Network Performance, Protocol
Decoding, Anomaly Detection, Security Incident
Investigation.

I.  INTRODUCTION

Network traffic analysis is critical for securing and
managing modern networks. It helps identify data
flow, performance issues, and security risks.
Wireshark, a popular open-source tool, provides real-
time network packet capture and analysis, making it
invaluable for monitoring performance, resolving
problems, and detecting threats.

Significance of Network Traffic Analysis

Analyzing network traffic helps ensure smooth and
secure operations. It can identify performance
bottlenecks, manage bandwidth, and detect threats like
DDoS attacks, Man-in-the-Middle attacks, or data
breaches. Additionally, it supports policy compliance
and assists in forensic investigations.

Key Features of Wireshark
»  Live Traffic Capture: Monitors real-time network
activity.

»  Packet Analysis: Offers detailed views of packet
data for in-depth examination.

«  Protocol Support: Decodes over 1,000 protocols,
including HTTP, TCP, and DNS.

» Advanced Filtering: Focuses on specific traffic
types or sources.

»  Visualization Tools: Provides graphs and reports
to analyze trends and patterns.

Il. LITERATURE SURVEY
1.Introduction

Network traffic analysis plays a vital role in
monitoring and securing networks by capturing and
analysing data packets to evaluate performance and
detect security threats. Wireshark, an open-source
packet analyzer, is widely recognized for its real-time
monitoring, extensive protocol support, and powerful
filtering capabilities. This survey explores studies
highlighting Wireshark’s applications in network
analysis, focusing on security, performance
optimization, and troubleshooting.

2.Background and Key Concepts

Network traffic analysis involves packet capturing,
protocol analysis, and anomaly detection.

. Packet Capturing: Studies like those by
Forouzan et al. (2013) emphasize the importance of
capturing packets across protocol layers to understand
network behavior.

o Traffic Monitoring Tools: Shaw and Goel
(2018) compared Wireshark with tools like Tcpdump,
finding Wireshark’s graphical interface more user-
friendly while retaining detailed analytical features.

3. Applications of Wireshark

IJIRT 170054 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 3050



© November 2024 | 1JIRT | Volume 11 Issue 6 | ISSN: 2349-6002

3.1 Educational Use

Wireshark aids in teaching networking concepts.
Fadlullah et al. (2017) demonstrated its use in lab
exercises to enhance students’ understanding of
protocols like TCP, UDP, and HTTP.

3.2 Performance Monitoring

e Latency and Congestion Analysis: Sarwat and
Shah (2019) used Wireshark to track latency and
identify bottlenecks, helping optimize network
performance.

e Bandwidth Utilization: Kumar et al. (2020)
highlighted ~ Wireshark’s 10  Graphs for
monitoring bandwidth, aiding organizations in
managing high-traffic endpoints.

3.3 Security and Anomaly Detection

e Intrusion Detection: Studies by Kumar and
Pardeep (2019) showed Wireshark’s effectiveness
in filtering suspicious traffic and detecting DDoS
attacks.

e MitM Detection: Mahmoud and Shafiq (2018)
used Wireshark to identify ARP spoofing, a
common tactic in Man-in-the-Middle attacks.

e Malware Detection: Gupta et al. (2021)
demonstrated how analyzing unusual DNS
requests in Wireshark can reveal malware
activities.

4. Methodologies for Wireshark-Based Analysis
Wireshark methodologies include advanced filtering
and statistical tools.

o Filtering Techniques: Ali et al. (2019) discussed
capture filters for narrowing data collection and
display filters for post-capture analysis.

e Statistical Analysis: Tools like Protocol
Hierarchy and 10 Graphs help visualize traffic
patterns and interactions, as noted by Zhao and
Wu (2021).

5. Comparative Studies

e Accuracy and Efficiency: Aslam and Noor (2021)
found Wireshark excels in detailed analysis
compared to tools like Tcpdump, but Tcpdump is
better suited for high-traffic command-line
monitoring.

e FEase of Use: Rana and Kaur (2020) noted
Wireshark’s interface and documentation make it
ideal for beginners and educational purposes.

6. Limitations
e Resource Intensity: Wireshark may struggle with

high-bandwidth captures, as noted by Lee and
Hwang (2022).

e Limited Automated Detection: Patel and Smith
(2020) highlighted its lack of automated alerting
compared to IDS tools like Snort.

7. Conclusion and Future Directions

Wireshark remains a versatile tool for network

analysis, but its integration with advanced

technologies could enhance its capabilities.

e Machine Learning Integration: Rao et al. (2023)
proposed using ML for automated anomaly

detection.

e Real-Time Alerts: Developing plugins for real-
time alerts would improve its security
applications.

e Cloud Analysis: Lin et al. (2022) discussed
adapting Wireshark for cloud-based network
traffic analysis, addressing the needs of
virtualized environments.

I11. METHODOLOGY
Defining Objectives

Clearly outlining objectives is essential for effective

network analysis. Typical goals include:

e Performance Monitoring: Identifying network
bottlenecks or delays.

e  Security Threat Detection: Spotting threats such
as DDoS attacks, ARP spoofing, or malware
activity.

e Protocol Analysis: Ensure proper functioning of
protocols like HTTP, DNS, or TCP.

e Troubleshooting: Resolving issues like packet
loss, connection drops, or misconfigurations.

Setting Up the Environment

Preparation involves configuring

hardware and software.

Hardware Configuration: Connect the analysis device

to the relevant network segment.

e  Enable promiscuous mode to capture all traffic on
the segment.

e Use tools like network taps or switch port
mirroring for multi-device traffic capture.

the necessary

Software Configuration: Install the latest version of

Wireshark and components like Npcap.

e Optional: Install TShark for command-line
captures or tools like Nmap for supplementary
scanning.
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3. Capturing Traffic

e Choosing the Interface: Select the appropriate
network interface in Wireshark (wired, wireless,
or virtual). Ensure compatibility for monitor
mode when capturing wireless traffic.

e Applying Capture Filters: Use capture filters to
limit the traffic collected to relevant data.
Examples include:

e TCP port 80: Capture HTTP traffic.

e Host 192.168.1.1: Capture traffic to/from a
specific IP.

e Net 192.168.1.0/24: Capture traffic within a
subnet.

e Starting the Capture: Begin capturing and
monitoring the real-time packet stream with
details like time, IP address, protocols, and size.

4. Data Analysis

Basic Analysis:

o Display Filters: Narrow captured data to focus on
specific packets, such as HTTP (HTTP) or DNS
(DNS).

e  TCP Stream Analysis: Follow TCP handshakes to
detect connection issues or SYN flood attacks.

e Packet Loss: Look for retransmissions or
duplicate  ACKs as indicators of loss or
congestion.

Advanced Techniques:

e Protocol Hierarchy: Analyze traffic distribution
across protocols to identify dominant or unusual
activity.

e 10 Graphs: Visualize traffic trends over time to
detect spikes or anomalies.

e Flow Graphs: Map communication between
endpoints to understand session flow.

e Follow TCP Streams: Reconstruct full sessions to
analyze requests and responses.

5. Identifying Anomalies and Issues

Security Threats:

e Port Scanning: Multiple port attempts from a
single source IP.

e DDoS Attacks: High traffic volumes from
specific IPs or malformed packets.

e ARP Spoofing: Unexpected changes in MAC
addresses.

e DNS Tunnelling: Unusually large or frequent
DNS queries.

Performance Bottlenecks:
e Analyze round-trip times and TCP window sizes
to detect latency or bandwidth issues.
e Examine high-traffic protocols for
overuse of resources.

potential

6. Reporting Findings
Summary: Highlight key issues such as detected
threats or performance inefficiencies.

Visualizations: Include graphs or charts, such as
protocol breakdowns or 10 graphs, for clear
representation.

Recommendations:

Provide actionable solutions, such as:

e Implementing rate limiting to mitigate DDoS.

e Enhancing firewall rules for traffic filtering.

7. Follow-up and Continuous Improvement

Automate Analysis: Use TShark or scripting tools
(e.g., Python) to streamline repetitive analysis tasks.
Continuous Monitoring: Deploy Wireshark or related
tools for ongoing traffic capture and real-time alerts.
Trend Analysis: Compare current data with historical
patterns to detect recurring issues or emerging threats.

IV. IMPLEMENTATION

Step 1: Setting Objectives

e  Monitoring network performance.

e  Detecting security threats.

e Troubleshooting connectivity issues.
e  Examining protocol behavior.

Step 2: Setting Up the Environment

Hardware:

e  Connect your device to the target network.

e UseaNIC (Network Interface Card) that supports
promiscuous mode for full traffic capture.

e For monitoring multiple devices, use a network
tap or enable port mirroring on your switch.

Software:

o Install Wireshark from the official website.

e Optional tools:

»  Npcap: Required for packet capture.

« TShark: Command-line tool for automated
captures.

«  Nmap: Useful for network scanning.

Step 3: Capture Traffic

1. Launch Wireshark: Open the application.
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2.Select Interface: Choose the appropriate network

interface (e.g., Ethernet, Wi-Fi) and enable

promiscuous mode if supported.

3.Apply Filters (Optional):Use filters to limit data

capture. Examples:

e tcp port 80: Capture HTTP traffic.

e host 192.168.1.10: Capture traffic from/to a
specific host.

e net 10.0.0.0/24: Capture traffic in a subnet.

Start Capture: Click Start to begin capturing packets.

Stop Capture: Click Stop once you have enough data.

Step 4: Analyze Data

Basic Analysis:

e Use Display Filters: Refine captured data with
filters like:

e http: Show HTTP packets.

e ip.addr==192.168.1.1: Filter packets involving a
specific IP.

e tcp && dns: Combine conditions to focus on
specific traffic.

Examine TCP Streams: Right-click a packet and select

Follow TCP Stream to view complete conversations.

Advanced Analysis:

e Protocol Hierarchy: View protocol distribution
via Statistics — Protocol Hierarchy.

e Traffic Graphs: Use Statistics — 10 Graphs to
visualize traffic patterns over time.

e Flow Analysis: Map endpoint
through Statistics — Flow Graph.

interactions

Step 5: Identify Anomalies

Security Threats: Look for signs like:

e High traffic volumes (DDoS attacks).

e  Port scans with multiple connection attempts.

e Unusual ARP requests indicating spoofing.
Performance Issues: Check round-trip times and TCP
retransmissions to identify latency or packet loss.

Step 6: Report Findings

e Summarize Observations: Highlight key issues
such as security vulnerabilities, bottlenecks, or
misconfigurations.

e Include Visuals: Add charts or graphs from
Wireshark for clarity.

e Provide Recommendations: Offer solutions, such
as optimizing configurations or blocking
malicious IPs.

Step 7: Automate and Monitor

e Automated Analysis: Use tools like TShark or

Python scripts to automate captures and analysis.
e Continuous Monitoring: Set up Wireshark to
monitor network activity in real-time.
e Trend Analysis: Regularly compare current and
historical data to detect patterns or recurring
issues

V. RESULT

The outcome network traffic analysis using Wireshark
offers valuable insights into network behavior,
performance, and security. It Key typically include:
1.Packet-Level Details

Displays individual packets with detailed information
such as source and destination IP addresses, protocols
(e.g., TCP, UDP, HTTP), and port numbers.

Provides the ability to examine packet headers and
payloads for granular data analysis.

2.Protocol Analysis

Identifies and categorizes the protocols utilized in
network communication.

Highlights unusual or unexpected protocol behaviours
and traffic patterns.

3.Network Performance Metrics

Measures critical performance indicators, including
latency, throughput, and packet loss.

Detects congestion points and high-traffic areas that
may require attention.

4.Troubleshooting Information

Identifies network issues such as retransmissions,
connection timeouts, or resets.

Pinpoints configuration errors or areas of poor
network management.

5.Security Observations

Detects potential threats, such as unauthorized access
attempts, suspicious traffic spikes, or signs of attacks
(e.g., DDoS or man-in-the-middle).

Differentiates between encrypted and unencrypted
traffic to assess data flow security.

6. Traffic Statistics

Summarizes traffic data, including packet counts,
protocol distribution, and communication endpoints.
Provides visual tools like graphs and charts to simplify
the interpretation of traffic patterns.

7.Application Insights

Analyzes application-level traffic (e.g., HTTP, FTP)
to assess the performance and behavior of specific
services
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protocol analysis, and troubleshooting common
network issues with Wireshark.

Fie Edt
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V1. CONCLUSION

The analysis underscored the utility of Wireshark in
identifying and diagnosing critical network issues,
including:

1. Security Enhancements: Proactive detection of
ARP spoofing and DDoS indicators led to better
firewall configurations and stricter access
controls.

2. Performance Optimization: Insights into
congestion sources prompted network
reconfiguration to reduce latency and packet loss.

3. Protocol Compliance: Behavior analysis ensured
that all protocols adhered to organizational
policies, enhancing operational efficiency.
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