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Hypervisors: enable multiple operating systems to run on a single physical machine by abstracting hardware resources. There are two primary types of hypervisors: Type 1 (bare-metal) and Type 2 (hosted). Type 1 hypervisors run directly on physical hardware and are commonly used in enterprise environments due to their performance, scalability, and security advantages. In contrast, Type 2 hypervisors run on top of an existing operating system, making them easier to deploy and more suitable for environments with limited resources.
In the context of the NOSSLONDON2026 network topology, a Type 2 hypervisor is more appropriate. This is because the implementation is carried out in an academic setting where hardware resources are limited. A hosted hypervisor allows the system to run both Windows Server 2022 and Debian Server efficiently without requiring dedicated infrastructure.
Additionally, Type 2 hypervisors provide better accessibility and ease of configuration, which is beneficial for testing and development purposes. Although Type 1 hypervisors offer improved performance and security, these advantages are not critical for a small-scale simulated environment.
Considering the domain environment (BIRMINGHAM.ACCA) and the need to support multiple operating systems, a Type 2 hypervisor provides sufficient flexibility and compatibility. Therefore, it is justified as the most suitable choice for this implementation due to its simplicity, cost-effectiveness, and ability to meet the project requirements.
2.1 Hypervisor Selection
[image: ]
2. IP Addressing: IP addressing is a fundamental component of network communication, enabling devices to identify and communicate with each other across networks. When data is transmitted over the Internet, it is divided into packets, each containing source and destination IP addresses. These addresses ensure that data reaches the correct destination through routing mechanisms.
IPv4 addresses are 32-bit values represented in dotted decimal format, while IPv6 addresses are 128-bit and expressed in hexadecimal format. The transition to IPv6 addresses the limitations of IPv4, particularly the shortage of available addresses due to the rapid growth of connected devices.
Subnetting plays a crucial role in improving network efficiency by dividing a larger network into smaller, manageable sub-networks. This reduces broadcast traffic and enhances performance. Variable Length Subnet Masking (VLSM) further optimises IP address allocation by allowing different subnet sizes based on specific network requirements.
Routers and switches work together to facilitate data transmission. Switches operate within local networks to forward data based on MAC addresses, while routers connect different networks and determine the best path for data packets using IP addresses.
In this topology, IP addressing ensures effective communication between the Birmingham and London networks. By applying subnetting and VLSM, the network can allocate IP addresses efficiently, minimise wastage, and improve scalability. This structured approach enhances network performance and ensures reliable data transmission.
2.2 Download and Setup
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3. Routing
Routing is the process of forwarding data packets between networks using routing tables and protocols. Routing protocols determine the most efficient path for data transmission and can be classified into static and dynamic routing.
Static routing involves manually configuring routes on network devices. It is simple, secure, and suitable for small networks with predictable traffic patterns. However, it lacks flexibility and does not automatically adapt to network changes. Dynamic routing, on the other hand, uses protocols such as RIP, OSPF, and BGP to automatically update routing tables based on network conditions. While dynamic routing is more scalable, it introduces additional complexity and resource usage.
For the NOSSLONDON2026 topology, static routing is the most appropriate choice. The network is relatively small and does not require frequent changes, making manual configuration manageable. Additionally, the Debian server acts as a DHCP relay, supporting communication between subnets, while the Windows Server provides centralised services.
Using static routing ensures predictable performance, reduces overhead, and enhances security by limiting unnecessary routing updates. It also simplifies troubleshooting and configuration, which is beneficial in an academic environment.
Therefore, static routing is justified as the most suitable approach for this network topology due to its simplicity, efficiency, and alignment with the network requirements.














Network Deployment:
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[image: ][image: ]Each VM was configured with:
· 2 GB RAM 
· 40 GB Storage 
· Network Adapter set to Internal Network

Connectivity Between Different Networks
Ping test failed between devices in different subnets due to lack of routing configuration.
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During the deployment of the virtualised network, several technical challenges were encountered. One of the main issues was IP address misconfiguration, which initially caused connectivity failures between devices. This was identified through unsuccessful ping tests and resolved by reviewing and correcting the IP addressing scheme.
Another issue involved incorrect network adapter settings within the hypervisor, which prevented communication between virtual machines. This was resolved by ensuring that all machines were connected to the same internal network.
Additionally, firewall settings on the Windows Server blocked ICMP requests, affecting connectivity testing. This issue was diagnosed and resolved by modifying firewall rules to allow ping traffic.
These challenges were addressed using systematic troubleshooting techniques, including testing connectivity, verifying configurations, and isolating faults.


Personal Reflection
This coursework helped me develop both technical and personal skills. Initially, I struggled with understanding virtualisation and network configuration. However, through research and practical implementation, I improved my knowledge significantly.
Time management played an important role, as completing tasks gradually ensured that I met deadlines without stress. Taking screenshots regularly also helped track progress.
I also developed problem-solving skills by identifying and resolving issues such as IP conflicts and connectivity problems. This experience has increased my confidence in networking and prepared me for more advanced tasks.
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Specify virtual hardware

Specify the VM's hardware. Resources allocated to the VM will not be available to the host when the VM is running.
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Downloads - Oracle VirtualBox X

virtualbox.org

5 VirtualBox

Download VirtualBox

The VirtualBox Extension Pack Is available for personal and educational use on this page under the PUEL license. The VirtualBox Extension Pack is also
available under commercial or enterprise terms. By downloading, you agree to the terms and conditions of the respective license.
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U5 New Virtual Machine
Virtual machine name and operating system

The ISO image is used to install the operating system on the VM.

VM Name _BIRMINGHAM-DC1 o
VM Folder 5 C\Users\MZium\VirtualBox VMs i
15O Image  [&] _C\Users\MZium\Downloads\SERVER_EVAL x64FRE en-usiso 4.
, 05 Edition Windows Server 2022 Standard Evaluation (10.0.20348.587 / x64 / en-US) =
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@ Proceed with Unattended Installation
@ Detected OS type: Windows Server 2022 (64-bit). VirtualBox will install the OS using an unattended installation when the VM is created. Supply the required information in the following steps.
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Get started with VirtualBox

Refer to the VirtualBox documentation or press F1 for help.
Visit virtualbox.org to download test builds, access the source code, and more.
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