SAT

International Journal on Science and Technology (IJSAT)

E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

U=o

Best Practices for Configuring and Optimizing
Virtual Machines in Microsoft Azure

AzraJabeen Mohamed Ali

Azra.jbn@gmail.com
Independent researcher, California, USA

Abstract

As businesses increasingly migrate to cloud computing platforms, optimizing virtual machine
(VM) configurations in Microsoft Azure has become essential for maximizing performance, cost-
efficiency, and security. This paper explores best practices for configuring and optimizing Azure
virtual machines to meet the diverse needs of enterprises. The study covers critical aspects,
including selecting the appropriate VM size and type, optimizing storage performance,
configuring networking settings for low latency and high throughput, and leveraging Azure's
built-in monitoring tools to track and adjust resources in real-time. Additionally, it examines
strategies for ensuring high availability, improving disaster recovery capabilities, and enhancing
security through the use of Azure-specific features such as Azure Security Center and virtual
networks. Furthermore, this research provides insights into the integration of automation tools
for seamless VM provisioning and scaling, ultimately improving operational efficiency and
reducing manual errors. The findings aim to provide IT professionals and organizations with a
comprehensive framework for deploying and maintaining highly optimized virtual machine
environments in Azure, ensuring better resource utilization, lower costs, and improved
performance for mission-critical workloads.

Keywords: Azure, Virtual Machine, Scalability, Monitoring, Security Center, Automation,
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1. Introduction

In the era of cloud computing, Microsoft Azure has emerged as a leading platform for businesses to
deploy, manage, and scale applications and infrastructure. Among the various services offered by Azure,
Virtual Machines (VMs) play a pivotal role in providing flexible and scalable computing resources. A
virtual machine in Azure is an on-demand, scalable computing resource that mimics the functionality of
a physical computer but operates in a cloud environment. Azure VMs enable organizations to run
applications, host websites, and perform complex computations without the need for on-premise
hardware.

Azure VMs offer users the flexibility to choose from a wide range of operating systems, including
Windows and Linux, and to customize configurations to meet specific application requirements. The
platform allows users to scale virtual machines up or down according to workload demands, ensuring
that resources are allocated efficiently. Additionally, Azure provides various VM types optimized for
different use cases, such as general-purpose computing, memory-intensive tasks, and high-performance
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computing (HPC).

One of the key advantages of Azure Virtual Machines is their integration with other Azure services,
such as storage, networking, and security features. Azure’s rich ecosystem provides users with robust
tools for managing virtual machines, from provisioning and monitoring to optimizing and securing VMs
in real time. This allows organizations to focus on application development and business operations,
while Azure handles the underlying infrastructure.

This introduction sets the stage for exploring the importance and functionality of virtual machines in
Microsoft Azure, highlighting their versatility in a wide array of use cases, from development and
testing environments to production-grade enterprise solutions. As cloud adoption continues to grow,
understanding how to configure, deploy, and optimize Azure Virtual Machines is critical for businesses
seeking to harness the full potential of cloud infrastructure.

Best Practices:

1. Choose the right VM size:

Select the VM size based on workload requirements. Azure provides various VM series optimized for
different workloads (e.g., General-purpose, Compute-optimized, Memory-optimized, etc.). Be sure to
choose one that fits your application’s needs.

1.1  CPU requirements:We need to assess how much processing power our application needs. If we
are running a resource-intensive application, such as data analytics, gaming, or machine learning, we
might need VMs with more CPU cores (e.g., the D-series or E-series).

1.2 Memory Needs: It is necessary to evaluate the memory (RAM) requirements of an application.
Applications like databases or in-memory caches will benefit from larger memory configurations. For
memory-intensive workloads, it is good to consider M-series VMs or E-series VMs.

1.3  Storage Requirements: It is necessary to consider the type and size of storage the workload
needs. If we require high-speed storage for workloads like databases or large file processing, we have
to consider Premium SSD or Ultra SSDdisks and choose VMs like the F-series or D-series for
faster 1/O throughput.

1.4 Evaluate Specific Workload Use Cases:Azure provides different VM series optimized for
specific workloads:

1.4.1 General Purpose (e.g., B-series, D-series): Balanced CPU and memory for most workloads,
suitable for small to medium-sized databases, development and testing, and web servers.

1.4.2 Compute-Optimized (e.g., F-series): High CPU performance for CPU-bound workloads like
batch processing and gaming.

1.4.3 Memory-Optimized (e.g., E-series, M-series): High memory capacity for memory-bound
workloads like databases and large in-memory applications.
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1.4.4 Storage-Optimized (e.g., L-series): Optimized for workloads with high disk throughput and
IOPS, such as big data applications and NoSQL databases.

1.45 GPU-Optimized (e.g., N-series): Suitable for high-performance computing, Al, and machine
learning workloads requiring GPU capabilities.

1.4.6 High-Performance Compute (e.g., H-series): Tailored for resource-heavy applications like
scientific modeling and simulations.

1.5  Use Azure Pricing Calculator: Azure provides a pricing calculator to estimate costs based on
your selected VM size, disk type, and region. It's important to balance your performance needs with
budget constraints. Sometimes, smaller VM sizes can be used for less critical workloads, while larger
VM sizes can be reserved for resource-heavy applications.

2. Use Azure Advisor:
Azure Advisor provides recommendations on VM right-sizing, identifying underutilized VMs that can
be resized for cost-saving.

3. Use Managed Disks:
Azure offers different types of Managed Disks, each optimized for different workloads. Choosing the
correct disk type ensures that your VM performs optimally.

3.1 Standard HDD: Suitable for less demanding workloads with low IOPS and throughput
requirements, such as development and testing environments.

3.2  Standard SSD: Offers better performance than Standard HDDs and is suitable for production
applications with moderate performance needs.

3.3 Premium SSD: High-performance disks designed for 1/O-intensive workloads like databases,
mission-critical applications, and high-performance computing (HPC).

3.4 Ultra SSD: Provides the highest performance with ultra-low latency, designed for high-
performance workloads such as large transactional databases and big data applications.

Best Practice: Azure Managed Disks are highly durable and offer better performance than unmanaged
disks. Choose Premium SSD for high-performance workloads and Standard SSD or HDD for cost-
sensitive applications.

Steps to include disks:

o In the Azure portal, go to the virtual machine’s “Disks” section.

e Under OS disk type section, we can choose the disk type such as Premium SSD, Standard SSD or
Standard HDD. In addition, we can add additional data disks if required.
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4. Create Redundant Storage:

Utilize Availability Zones or sets to ensure redundancy across multiple data centers within the region.
To ensure high availability and fault tolerance for your VMs, it is crucial to deploy Managed Disks
within Availability Sets or across Availability Zones. These strategies distribute your VMs across
multiple fault domains, ensuring that even if one zone or rack fails, your application remains available.

4.1  Availability Sets: Distributes VMs across fault domains and update domains to ensure that VMs
within the set are not affected by planned maintenance or hardware failures.

4.2  Availability Zones: Provides greater fault tolerance by distributing VMs across multiple
geographically separated data centers.

Best Practice: Use Availability Zones for critical workloads to enhance both availability and fault
tolerance.

5. Use Virtual Machine Scale Sets (VMSS):
Automatically scale VMs up and down based on demand to improve performance and save costs during
low usage.

5.1  Vertical Scaling (Scaling Up): If it is expected to have more resources over time, choose a VM
size that can easily scale up. Azure VMs allow us to resize your VM without significant disruption to
our service.

5.2  Horizontal Scaling (Scaling Out): If the application can be distributed across multiple VMs
(e.g., web servers, containerized applications), choose a smaller, cost-efficient VM size and scale out
the number of instances as demand grows. This can be a more cost-effective solution for distributed
systems.

6. Use Availability Sets:
Ensure high availability by placing VMs in an Availability Set to protect against local hardware failures.
This spreads VMs across multiple fault and update domain.

6.1 VM Availability: Some VM sizes might not be available in all Azure regions, or they might
have specific availability zones. Ensure that the VM size that is selected is available in the region
which is planned to deploy.

7. Monitoring and Logging:

After deploying your VM, it’s important to continuously monitor its performance and resource
utilization through Azure Monitor or Azure Advisor. These tools can provide insights into whether the
VM size is appropriate or if adjustments are needed.

7.1. Enable Azure Monitor: Use Azure Monitor for comprehensive logging, performance metrics,
and diagnostics. This helps in identifying potential issues early.
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7.2. Use Azure Log Analytics: Integrate with Log Analytics to analyze logs, monitor activities, and
automate responses to certain events.

7.3. Enable Diagnostics: Configure Azure VM diagnostics to collect data such as performance
counters, event logs, and crash dumps.

Steps to include Monitoring:

o In the Azure portal, go to the virtual machine’s “Monitoring” section.

« It is possible to enable the alerts which are already configured or provided with an option to create
alerts.

 Itis possible to enable application’s health monitoring too.

« Under the Diagnostics section, we can choose the type such as Enable with managed storage account,
Enable with custom storage account , Disable.

8. Networking best practices:

8.1 Isolate VMs with Virtual Networks: Always place your VMs inside a Virtual Network (VVNet)
to securely communicate with other resources in Azure.

8.2  Use Private IP Addresses: Use private IPs for internal communications and public IPs only for
services that need to be accessed externally (e.g., a web server).

8.3  Utilize Load Balancers: Distribute traffic efficiently across multiple VMs with Azure Load
Balancer, especially for high-availability scenarios.

8.4  Setup VPNs or ExpressRoute: For secure connections to on-premises systems, use Azure VPN
Gateway or ExpressRoute.

Steps to include Networking:

o In the Azure portal, go to the virtual machine’s “Networking” section.

« In the Virtual Network, it is provided to choose already existing virtual network or to create a new
one.

« Likewise there is an option to create publiclP or to keep the VM as private.

9. Security Best Practices:
9.1 Enable Azure Security Center: Security Center provides advanced threat protection and
recommendations for securing your VMs.

9.2 Use Network Security Groups (NSGs): Protect your VMs by restricting inbound and outbound
traffic through NSGs and applying them to subnets or individual VMs.
9.3 Implement Just-in-Time (JIT) VM Access: JIT reduces the attack surface by limiting access to
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VMs only when needed.

9.4  Use Azure Key Vault: Store and manage secrets, certificates, and encryption keys securely, and
avoid hardcoding sensitive information in VM configurations.

9.5  Configure multi-factor authentication (MFA): Enforce MFA for all users who access the
VMs.

Steps to include Security:

o In the Azure portal, go to the virtual machine’s “Networking” section.

« In the security group section, it is provided to choose security options and security inbound ports for
the safe protected transactions.

e To use Azure Key vault/MFA, it is to be chosen from the search bar of Azure portal.

10. Backup and Disaster Recovery:

10.1 Enable VM Backup: Use Azure Backup to create regular backups of your VMs and store them
in a secure, redundant location.

10.2 Implement Azure Site Recovery: Set up disaster recovery (DR) for your VMs to replicate
workloads to a secondary Azure region in case of a region-wide failure.

10.3 Ensure Regular Testing of Backups: Periodically test your backup and recovery processes to
ensure that they meet your recovery point objectives (RPO) and recovery time objectives (RTO).

Steps to include Backup:

 Inthe Azure portal, go to the virtual machine’s “Management” section.

« Inthe Backup section, it is possible to enable backup using checkbox.

o To use Azure Site recovery, it is to be chosen from the search bar of Azure portal.

11. Patching and Updates:

11.1 Enable Automatic Updates: Azure allows us to configure automatic OS updates on VMs,
which helps in patching critical vulnerabilities.

11.2  Schedule Regular Maintenance Windows: If possible, it is recommended to perform updates
during off-peak hours to minimize impact on users.

12 Security Configurations and Identity Management:
12.1  Use Azure Active Directory (AAD): Integrate Azure AD for centralized identity management,
access control, and Single Sign-On (SSO).

IJSAT25023726 Volume 16, Issue 2, April-June 2025 6



https://www.ijsat.org/

International Journal on Science and Technology (IJSAT)

— E-ISSN: 2229-7677 e Website: www.ijsat.org e Email: editor@ijsat.org

12.2  Limit administrative access: Follow the principle of least privilege and assign minimal access
roles to users and groups for VM management.

13 Automate VM Deployment:
13.1 Use ARM Templates: Azure Resource Manager (ARM) templates allow you to deploy and
manage VMs consistently using Infrastructure as Code (1aC).

13.2 Use Azure Automation: Automate patch management, backup, and other repetitive tasks using
Azure Automation or Azure DevOps pipelines.

14 Tag Resources for Identification: Apply tags to your VMs for resource management, cost
allocation, and easier identification, especially for large deployments.

15 Consideration of Containers for Lightweight Applications: For microservices or stateless
applications, consider using Azure Kubernetes Service (AKS) or Azure Container Instances (ACI) to
run workloads instead of traditional VMs.

16 Cost Management:
16.1 Optimize Cost with Reserved Instances: If you have a predictable workload, consider using
Azure Reserved Instances to save up to 72% over pay-as-you-go prices.

16.2  Use Spot VMs: For non-production workloads that can tolerate interruptions, Spot VMs provide
cost-effective alternatives.

16.3 Use Azure Cost Management: Track, analyze, and optimize your VM-related costs with
Azure’s cost management tools.

Conclusion:

In conclusion, configuring and optimizing Virtual Machines (VMs) in Microsoft Azure requires a
comprehensive approach that combines performance, security, cost-efficiency, and scalability. By
following best practices such as right-sizing VMs, utilizing managed disks, automating deployments
with tools like ARM templates, and ensuring high availability with Availability Sets and Virtual
Machine Scale Sets, organizations can create robust and reliable infrastructures. Security should be
prioritized through the use of Network Security Groups, Azure Security Center, and Just-in-Time
access, while monitoring tools like Azure Monitor help maintain operational health. Additionally,
leveraging Azure’s cost management capabilities and backup solutions ensures that resources are both
optimized and protected. Ultimately, aligning with these best practices helps maximize the value of
Azure VMs while enhancing performance, reducing costs, and ensuring business continuity.
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