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1. Virtual Machines (VMs):

VMs are virtualized instances of a physical computer, known as a host machine or host server. They operate independently and can run their own operating systems.
VMs have various associated resources, including:
Virtual CPU (vCPU): Represents the processing power allocated to the VM.
Memory (RAM): Determines the amount of RAM allocated to the VM.
Virtual Hard Drives (VHDs): These are the virtualized storage devices that VMs use for installing and storing data.
Network Interface: Connects the VM to the network.
Operating System: VMs can run different OSs, such as Windows, Linux, etc. (Robert SheldonBrian Kirsch, 2017)

2. Virtual Hard Drives (VHDs):

VHDs are files that represent a virtual machine's hard drive. They store the VM's operating system, applications, and data.
VHDs can be dynamically expanding, where they grow in size as needed, or fixed-size, where they occupy a specific amount of space from the outset.
These hard drives can be stored locally on the host machine or on a network-attached storage (NAS) device. (Posey, 2017)

3. Creation and Management of VMs:

VMs can be created and managed through various virtualization platforms like VMware, Hyper-V, VirtualBox, and cloud providers like Azure, AWS, and Google Cloud.
Typically, you would:
Define VM specifications (CPU, RAM, OS, etc.).
Attach VHDs to the VM, specifying the size and type (e.g., OS disk, data disk).
Configure network settings and assign a network interface.
Optionally, set up additional resources such as GPU, load balancers, etc.
Start, stop, or delete VMs as needed. (Sotomayor, Montero, Llorente, & Foster, 2009)

4. vNets (Virtual Networks):

vNets are a fundamental networking component in cloud environments like Microsoft Azure.
They provide network isolation, segmentation, and control within a cloud environment.
vNets can be thought of as the virtual counterpart of physical networks, allowing you to create subnets, define routing rules, and control traffic flow. (Abdollahi, Pradhan, & Alamri, 2020)

5. Network Security Groups (NSGs):

NSGs are security rules that filter inbound and outbound traffic to network interfaces, VMs, and subnets within a vNet.
They act as a firewall, controlling which traffic is allowed or denied based on rules defined by you.
NSGs can be associated with VMs or subnets, allowing for fine-grained control over network traffic. (Roman)






Here's a simplified diagram to help visualize the components:
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In practice, you would use the management interface provided by your virtualization platform or cloud provider to create, configure, and manage VMs, vNets, and NSGs. These interfaces vary across platforms and may include web-based consoles, command-line tools, or APIs. You can refer to the specific documentation or user guides for the platform you are using for detailed instructions and screenshots.




Images in Azure:

In Microsoft Azure, an "image" typically refers to a virtual machine image, which is a pre-configured, standardized template used to create new virtual machines (VMs). These images serve as a foundation for VM deployment and can include the operating system, software, configurations, and other settings.

Uses of Images in Azure:

Operating System Images:

Azure provides a gallery of pre-built images for various operating systems, such as Windows Server, Linux distributions (Ubuntu, CentOS, etc.), and specialized images for specific scenarios (e.g., SQL Server, Docker, etc.).
Users can choose an OS image that suits their requirements when creating a new VM. This simplifies the setup process as it includes the OS and basic configurations.
Custom Images:

Azure allows users to create custom images from existing VMs. This is useful for capturing the state of a configured VM, including applications and settings.
Custom images can be used as a basis for quickly provisioning identical VMs, ensuring consistency across deployments.
Marketplace Images:

Azure Marketplace offers a wide range of pre-configured images for various software applications and services. These can include database systems, content management systems, developer tools, and more.
Users can deploy these images to streamline the setup of complex software stacks.
Golden Images:

Organizations often create "golden images" or "baseline images" that align with their specific security and compliance requirements. These images serve as a secure starting point for VM deployments.
Golden images are hardened and regularly updated to adhere to security best practices.
Disaster Recovery and Backup:

Images can be used as part of a disaster recovery strategy. By periodically capturing VM images, you can restore systems to a known state in case of data loss or system failures.
Azure Backup and Azure Site Recovery services often utilize images for these purposes.
Scaling and Load Balancing:

When scaling an application horizontally (adding more instances of a VM to distribute load), you can use the same image to create multiple identical VMs, ensuring consistency across instances.
Azure Load Balancers can distribute traffic among these VM instances.
Development and Testing:

Developers can use images to quickly provision development and testing environments that match production setups.
Azure DevTest Labs leverages images for this purpose, allowing teams to create environments on-demand.
Image Management in Azure:

Images can be managed through the Azure Portal, Azure CLI, PowerShell, or Azure Resource Manager templates.
Azure offers tools and services like Azure Shared Image Gallery to centrally manage and distribute custom images across subscriptions and regions.
Azure Policy and Azure Security Center can be used to enforce image-related compliance and security standards.
In summary, images in Microsoft Azure serve as building blocks for virtual machine deployments, simplifying the process of creating, configuring, and maintaining VM instances. They play a critical role in achieving consistency, efficiency, and security across Azure-based solutions.

Exercise
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