
 

Copyright © 2024 The Author(s): This is an open-access article distributed under the terms of the Creative 

Commons Attribution 4.0 International License (CC BY-NC 4.0) 

 

 

 

 Shodhshauryam, International Scientific Refereed Research Journal 
Available online at : www.shisrrj.com 

© 2024 SHISRRJ | Volume 7 | Issue 2 

           ISSN : 2581-6306  doi : https://doi.org/10.32628/SHISRRJ 
 

 
 

 

  

 

 

552 

Network Security Group Using Azure Cloud 
K. Naresh 1, G. Ashok Kumar 2 

1Assistant Professor, Department of MCA, Annamacharya Institute of Technology & Sciences, Tirupati, Andhra 

Pradesh, India 
2Post Graduate, Department of MCA, Annamacharya Institute of Technology & Sciences, Tirupati, Andhra Pradesh, 

India 

 

Article Info 

 

Article History 

Received :  02 April 2024 

Published : 14 April 2024 

 

Publication Issue : 

March-April-2024 

Volume 7, Issue 2 

 

Page Number : 552-559 

ABSTRACT  

In an Azure virtual network, network traffic between Azure services can be 

filtered using an Azure network security group. Security rules that permit or 

prohibit network traffic entering or leaving certain kinds of Azure resources 

are contained in a network security group. You can set the protocol, port, and 

source and destination for each rule. 

By grouping virtual machines and defining network security policies based 

on those groups, application security groups let you establish network 

security as a logical extension of an application's structure. Scalable security 

policy reuse is possible without the need for manual IP address maintenance. 

With the platform, you can concentrate on your business logic while it 

manages the intricacy of various rule sets and explicit IP addresses.   

Traffic is routed by Azure between its resources, on-premises systems, and 

the Internet. For every subnet on an Azure virtual network, Azure 

automatically generates a route table and populates it with the system default 

routes. 

The system adds a route for each address range inside the address space of 

each virtual network engaged in the peering when you construct a virtual 

network peering between two virtual networks. The versatility of NSGs is 

highlighted, emphasizing their applicability to a spectrum of scenarios, from 

small-scale applications to complex enterprise network architectures. By 

tailoring NSGs to specific security requirements, organizations can establish 

a robust defense mechanism, protecting sensitive data and workloads from 

potential security threats. 

Furthermore, the abstract underscores the collaborative nature of the Azure 

ecosystem, wherein the community and support team stand ready to assist 

users facing challenges in implementing NSGs. Leveraging features like 

service tags and application security groups enhances rule management and 
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contributes to a layered security approach, aligning with Azure's 

commitment to comprehensive defense strategies. 

Keywords : Network Security Group SG Rule, Inbound Rule, Outbound Rule, 

Source Destination, Port Protocol, Allow Deny, Priority Service Tag, 

Application Security Group (ASG), Effective Security Rules, Association 

 

I. INTRODUCTION 

 

Network security is the protection of the underlying 

networking infrastructure from unauthorized access, 

misuse, or theft. involves creating   a secure 

infrastructure for devices, applications, users, and 

applications to work in a secure manner. Azure is a 

public cloud service platform that interacts with a 

wide range of devices, databases, frameworks, tools, 

operating systems, and programming languages. It 

can create apps with JavaScript, Python, .NET, PHP, 

Java, and Node.js; run Linux containers with Docker 

integration; and create back-ends for iOS, Android, 

and Windows devices. The same technologies that 

millions of developers and IT professionals now rely 

on and trust are supported by Azure public cloud 

services. When you expand your IT infrastructure or 

move your data to a public cloud service provider, 

you are depending on that company's ability to 

secure your data and apps using the services and 

security controls they offer to handle the security of 

your cloud-based assets. 

Network security combines multiple layers of 

defenses at the edge and in the network. Each 

network security layer implements policies and 

controls. Authorized users gain access to network 

resources, but malicious actors are blocked from 

carrying out exploits and threats. Network Security 

Groups provides segmentation within a Virtual 

Network as well as total command over all traffic 

entering and leaving a virtual machine within a Net. 

Additionally, it facilitates the creation of situations 

like demilitarized zones, or DMZs, which let users 

completely isolate backend services like application 

servers and databases. 

 Creating multi-tier applications is a typical approach 

to implementing cloud-based business workflows. 

Web proxies and DNS servers, which are entities in 

the Frontend tier, are typically situated in a DMZ 

that is open to the Internet. Because they require a 

greater level of protection, functionality in the other 

tiers, such application servers and back-end 

instances, is isolated from the DMZ. These tiers 

usually don't have any outbound Internet 

connectivity and only accept traffic from specific 

Front-end instances. Utilizing Network Azure can 

host these multi-tier application designs, including 

Security Groups. Control over network traffic 

entering and leaving your Azure services is possible 

with Network Security Groups. Network Security 

Groups offer an effective way to manage access 

control rule updates across several VMs because they 

may also be applied to a subnet within a virtual 

network. Without updating or altering the virtual 

machine, access control rules on hundreds or even 

thousands of machines can be updated in a matter of 

seconds. 

 

II. LITERATURE REVIEW 

Start by identifying academic databases such as IEEE 

Xplore, ACM Digital Library, ScienceDirect, and 

journals related to cloud computing, network 

security, and Azure services. Develop a search 

strategy using relevant keywords such as "Azure 

Network Security Group", "Azure NSG", "Azure 

cloud security", "Azure network security best 
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practices", etc. Use Boolean operators (AND, OR) to 

refine your search. Look for review articles, survey 

papers, or meta-analyses that provide a 

comprehensive overview of network security in 

cloud environments, including Azure. Dive into 

academic papers that discuss NSGs in Azure, their 

implementation, performance, effectiveness, and 

best practices. Look for empirical studies, case 

studies, and experimental evaluations. 

Consult Microsoft's official documentation on Azure 

NSGs, which often includes best practices, guides, 

and whitepapers on implementing network security 

in Azure environments. 

Organize your findings into a coherent literature 

review, following the structure commonly used in 

academic papers (introduction, background/context, 

main body discussing relevant studies, conclusions, 

and future directions). Ensure you cite all the sources 

you've consulted properly, following the citation 

style required by your institution or publication. 

Feature Selection Techniques for Network Security 

Group Using Azure 

Review your current network infrastructure and 

determine possible weaknesses and security threats. 

Establish the security specifications for your Azure 

resources, including VMs, subnets, and applications. 

Plan the structure of your NSGs based on your 

security requirements, considering traffic coming in 

and going out, IP addresses at source and destination, 

ports, and protocols. 

Open the Azure portal, log in, then proceed to the 

Networking section. Create NSGs for each subnet or 

group of resources requiring similar security policies. 

Define security rules within each NSG to accept or 

reject traffic according to the parameters you've set. 

Define inbound security rules to control incoming 

traffic to Azure resources. Specify outbound security 

rules to regulate outgoing traffic from Azure 

resources. 

For each rule, assign the appropriate ports, protocols, 

source, and destination IP addresses. 

To ensure that rules are evaluated in the correct 

sequence, assign them a priority list. Associate NSGs 

with Azure resources such as subnets or individual 

network interfaces. 

Ensure that each resource is associated with the 

appropriate NSG to enforce its security policies 

effectively. Test your NSG configurations by 

simulating different types of traffic and ensuring that 

the expected  

Analysis Of Network Security Group Using Azure 

Analyzing network security using Azure Cloud 

involves assessing various aspects of security 

measures implemented within the Azure 

environment. Here's a breakdown of  

Evaluate the overall architecture of your Azure 

network, including connectivity choices and Virtual 

Networks (subnets). 

Examine the architecture of Azure Firewall, Virtual 

Private Networks, and Network Security Groups 

(NSGs) to learn how  

Examine how Azure Active Directory (Azure AD) is 

being used to control user identities and resource 

access. 

Examine role-based access control (RBAC) 

configurations to make sure that scope and 

assignment of permissions are correct. 

Examine encryption methods for data in transit and 

at rest, including as Transport Layer Security (TLS) 

for network communications, Azure Storage Service 

encryption, and Azure Disk encryption. 

Review the encryption keys kept in Azure Key Vault 

and their key management procedures. 

Examine how Azure Security Center is being 

deployed for threat detection and response. 

Examine Azure Security Center policy setups, taking 

note of the virtual machine security guidelines. 
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network security, evaluate logging configurations for 

Azure resources, including Azure Monitor logs and  

Review Azure Monitor alerts and metrics for 

monitoring network traffic, security events,  

Assess incident response procedures for handling 

security incidents and breaches within the Azure 

environment. 

Review Azure Sentinel configurations for security 

incident detection, investigation, and  

Evaluate compliance with applicable laws and 

industry standards, such as GDPR, HIPAA, and PCI 

DSS. 

Analyze Azure Policy configurations for enforcing 

compliance standards and governance controls across 

Azure subscriptions and resources. 

 

III.METHODOLOGY 

 

Approach 

Implementing network security using Azure 

involves a systematic approach to ensure robust 

protection for your cloud infrastructure and 

applications. Here's a structured approach for 

implementing Identify Assets: Determine the critical 

assets hosted on Azure, as virtual machines, 

databases, and web applications. Make use of threat 

modeling to examine potential threats and 

vulnerabilities. specific to your Azure environment, 

considering factors like data sensitivity, access 

controls, and attack surface. Define Security 

Requirements: Establish security requirements based 

on industry standards, regulatory compliance,  

Virtual Network Design: Design a Virtual Network 

(VNet) architecture that logically isolates different 

tiers of resources and applies security boundaries. 

Subnet Segmentation: Divide VNets into subnets 

based on functional requirements, applying subnet-

level network security measures like Network 

Security Groups (NSGs). 

Secure Connectivity: Implement secure connectivity 

options like Secure access between on-premises 

networks and Azure is made possible via Azure 

ExpressRoute and Virtual Private Network (VPN) 

gateways. antiviral programs, VPNs, and physical 

security measures. 

It is true that security dangers can arise at any level 

and anywhere in your organization; therefore, if you 

decide to implement on-premises security, you will 

need to install a number of adequate measures. For 

instance, biometric locks in specific rooms can be 

your first line of security. However, what would 

happen if a disgruntled former worker with access 

privileges managed to get past the lock and enter the 

server room? Then, in order to safeguard your 

network's internal operations, you require an 

additional layer of protection. Evidently, 

Implementation 

Assess your network security requirements and 

define your security objectives. 

Identify the Azure resources (Virtual Networks, 

Subnets, Virtual Machines, etc.) that need to be 

secured. 

Determine the traffic flow patterns within your 

Azure environment and between on-  

Use Azure Active Directory (Azure AD) to handle 

authentication and identity centrally. Set up role-

based access control (RBAC) so that users and 

services are granted least privilege access according 

to their roles and Design your Virtual Networks 

(VNets) and subnets to logically segment your 

network into smaller, more secure zones. 

Control incoming and outgoing traffic by enforcing 

security policies at the subnet level with Network 

Security Groups (NSGs). 

Install Azure Firewall to offer a scalable, managed 

firewall solution for protecting traffic entering and 

leaving Azure resources. Configure application rules, 

network rules, and threat intelligence to protect 
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against Enable Azure Disk Encryption to encrypt 

data at rest on Azure Virtual Machines' disks.  

 

Implement Azure Storage Service  

Characteristics 

Azure provides scalability in network security 

measures, allowing organizations to scale security 

solutions up or down based on changing needs and 

workloads without compromising performance. 

Azure offers a wide range of security services and 

features that can be tailored to meet specific security 

requirements, enabling organizations to customize 

their network security solutions according to their 

unique needs. 

Azure network security solutions seamlessly 

integrate with other Azure services and third-party 

security tools, enabling organizations to build 

comprehensive security architectures that span 

across multiple layers of the cloud infrastructure. 

Azure enables automation of security tasks and 

processes through services like Azure Policy, Azure 

Security Center, and Azure Sentinel, allowing 

organizations to streamline security operations and 

respond rapidly to security threats. Azure provides 

extensive visibility into network traffic, security 

events, and configuration settings through 

centralized monitoring and logging tools such as 

Azure Monitor and Azure Security Center, enabling 

organizations to gain insights into their network 

security posture. 

 

Data Preprocessing 

Gather information about your Azure network 

infrastructure, including Virtual Networks (VNets), 

subnets, and associated resources such as Virtual 

Machines (VMs) and network interfaces. 

Collect details about the traffic flow patterns within 

your network, including inbound and outbound 

communication requirements for  

Review and clean up existing NSG configurations to 

remove any outdated or redundant rules. Identify 

and remove any unused NSGs or associated resources 

to streamline the Integrate data from various sources 

such as Azure Resource Manager (ARM) templates, 

Azure Portal, Azure CLI, or PowerShell scripts to 

gather comprehensive information about NSGs and 

related resources. Consolidate data from multiple 

NSGs or Azure subscriptions if you have a distributed 

or multi-tenant network  

Normalize the data format and structure to ensure 

consistency and compatibility across different NSGs 

and security rules. Convert IP addresses, service tags, 

and port numbers into standardized formats to 

facilitate rule configuration and management. 

 

Preprocessing Data 

security might as well be a synonym for “hands-on 

security.” With this approach, security is your 

responsibility and yours alone. This means constant 

monitoring and maintenance. You get to retain all of 

your data and remain in control of what happens to 

it. security includes both physical and network 

security measures, especially if you need to stay 

within compliance. 

On-premises allows you to configure your system the 

way you like it, but this means you need a high level 

of expertise. 

Separate and sometimes costly security tools are 

needed to protect each layer of an enterprise. 

Security measures and resources are limited by 

location. 

IV.EXPERIMENTAL SETUP 

Obtain an Azure subscription with appropriate 

permissions to create and manage Azure resources. 

Create a new or use an existing resource group to 

contain the resources for your experiment. 

Virtual Network (VNet): 
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Create a Virtual Network (VNet) in Azure to 

represent your network infrastructure. 

Define address spaces and subnet configurations 

within the VNet. 

Azure Virtual Machines (VMs): 

Deploy one or more Azure Virtual Machines (VMs) 

within the defined subnets of the VNet. 

Install and configure applications or services on the 

VMs to simulate network traffic and communication. 

Network Security Groups (NSGs): 

Create Network Security Groups (NSGs) to control 

inbound and outbound traffic to/from the VMs. 

Define security rules within the NSGs to allow or 

deny traffic based on specific criteria such as source 

IP, destination IP, port, and protocol. 

 

V. ANALYSIS 

 
 

 
 

 
Designing a Network Security Group (NSG) in 

Microsoft Azure involves defining rules that control 

inbound and outbound traffic to network interfaces 

(NIC), VMs, and subnets. Below is a template for a 

requirements specification for an NSG in the Azure 

cloud. This specification assumes a basic 

understanding of Azure networking concepts. 

VI.DISCUSSIONS 

Network Security Group Using Azure 

Organizations may need to invest in training and 

upskilling their IT teams to effectively manage and 

operate Azure's security services and 

features.Azure's centralized management and 

monitoring tools help improve operational efficiency 

by providing a unified platform for managing 

network security across the organization's Azure 

environment Compliance Management: Azure's 

compliance certifications and built-in compliance 

controls assist organizations in meeting regulatory 

requirements and industry standards, simplifying 

compliance  

Cloud Adoption Strategy: Network security 

considerations play a crucial role in organizations' 

cloud adoption strategies, influencing decisions 

related to workload placement, data protection, and 

risk Business Continuity: Azure's robust security 

features contribute to ensuring business continuity 

by safeguarding against security breaches, data loss, 

and service disruptions.implementing network 
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security using Azure can provide organizations with 

a competitive advantage by enhancing trust, 

reliability, and customer confidence in their cloud-

based services and solutions. 

 

Benefits and Drawbacks 

Network security is a huge help to users in ensuring 

the security of their data. There are also 

Implementing and managing network security in 

Azure can be complex, especially for organizations 

with limited cloud expertise. Configuring security 

policies, managing access controls, and interpreting 

security logs require specialized knowledge and 

skills. 

While Azure offers a wide range of built-in security 

services, organizations may still need to rely on 

third-party solutions for specific security 

requirements. This reliance on external vendors can 

introduce additional complexity and integration 

challenges. Any disruptions or outages in Azure's 

services can impact your network security measures 

and leave your infrastructure vulnerable to attacks. 

Organizations must have contingency plans in place 

to mitigate the risk of downtime and ensure business 

continuity. 

Storing sensitive data in Azure may raise concerns 

about data sovereignty and compliance with regional 

privacy regulations. Organizations must carefully 

assess Azure's data residency policies and ensure 

compliance with relevant data protection laws. 

Despite Azure's robust monitoring and logging 

capabilities, organizations may have limited visibility 

and control over their network traffic, especially in 

multi-cloud or hybrid environments. This lack of 

visibility can hinder threat detection and response. 

 

VII. CONCLUSION 

 

Azure Network Security Groups provide an effective 

and efficient way to control inbound and outbound 

traffic to your Azure network. By using NSGs, you 

can enhance the security of your network and 

protect your resources against attacks. We hope this 

guide has provided you with a good overview of 

Azure NSGs, their benefits, features, and use cases. If 

you have any additional questions, please don’t 

hesitate to reach out to the Azure community or 

support team. 

Azure Network Security Groups (NSGs) serve as a 

crucial component in fortifying the security of your 

Azure network infrastructure, offering a robust 

mechanism to regulate both inbound and outbound 

traffic. This guide has been crafted to furnish you 

with a comprehensive understanding of NSGs, 

elucidating their benefits, features, and diverse use 

cases. In the realm of cloud security, NSGs play a 

pivotal role by enabling organizations to define and 

enforce rules that govern traffic flow to and from 

Azure resources. This granular control empowers 

administrators to specify the allowed or denied 

communication based on parameters such as source 

and destination IP addresses, ports, and protocols. As 

a result, NSGs serve as an effective deterrent against 

potential security threats and malicious activities, 

helping safeguard sensitive data and critical 

workloads. One of the notable advantages of NSGs 

lies in their versatility.  

Whether you're managing a small-scale application 

or a complex enterprise network architecture, NSGs 

can be tailored to meet the specific security 

requirements of diverse scenarios. This flexibility 

makes them a valuable asset in designing a security 

posture that aligns with your organization's unique 

needs. Furthermore, by utilizing NSGs, organizations 

can establish a layered security approach, 

complementing other Azure security features to 

create a comprehensive defense strategy. This 
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includes leveraging features such as service tags and 

application security groups to simplify rule 

management and enhance security policies. In case 

you have further inquiries or encounter challenges in 

implementing NSGs within your Azure 

environment, the Azure community and support 

team stand ready to assist. Azure's collaborative 

ecosystem ensures that users can tap into a wealth of 

knowledge and collective expertise, fostering a 

proactive and responsive approach to network 

security. As you embark on your journey to fortify 

your Azure network, this guide aims to equip you 

with the foundational knowledge needed to make 

informed decisions and effectively enhance the 

security posture of your Azure resources. 
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