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[bookmark: _Toc232517548]Hypervisor Research
A hypervisor allows multiple systems to run on the same machine. The software that allows the creation and management of these virtual machines is called a hypervisor. There are currently two types of hypervisors available: Type 1 and Type 2. This device map entire physical memory [1].
Type 1 hypervisors run directly on the computer hardware and are commonly used in large organisations because they provide high performance and security. On the other hand, type 2 hypervisors run on top of an existing system, such as Windows. A simple example of a type 2 hypervisor is Oracle VirtualBox. These hypervisors are easy to install and manage because they run like normal software.
For NOSSLONDON2026 topolgy I am choosing hypervisor type 2, which is a suitable choice because the network will be built in VirtualBox for the learning process. The topology only require windows server, Debian server and Client Server, and it needs a small storage and client devices. A major advantage of using type 2 hypervisors is that they are very simple. They allow users to create and delete machines quickly. They also support both Windows and Debian server networks, making them suitable for students. Type 2 hypervisors generally provide low performance, but they are suitable for learning and experimental processes. Therefore, for this coursework and planned topology, a type 2 hypervisor is a good and efficient option that provides enough functions while keeping hardware usage to a minimum. It can run operating systems in parallel. [2].
     Feature                                                    Type 1                                                    Type 2 
	Runs directly on hardware
	yes
	no

	Require host
	no
	yes

	Cost effective
	Higher cost 
	Lower cost

	Easy to set up
	Hard to set up
	easier

	example
	Hyper-V
	Virtualbox

	security
	Very secure
	medium



[bookmark: _Toc232517549]IP Address Research
Ip address is assigned to devices to communicate with each other on the Internet. Every single device which is connected to the internet is given a unique IP address. When data is sent across the internet, that data will be broken into smaller packets. Each small packet contains the sender's IP address and the receiver Ip address. The routers then use these IP addresses to send data to the correct receiver. Organisations use IP addresses to control access and troubleshoot network problems. Ip address contains device locations. Ip address helps the network organise and manage devices. Every device we use has its own unique IP address, for example phone and laptops. A standard IP address consists of 32 bits. [3].
[bookmark: _Toc232517550]Benefits of IP Adresses
Ip address is used to communicate between devices.
It helps to block and filter unwanted websites and to detect unauthorised access.
IP make remote access possible, such as gaming and video calls.
[bookmark: _Toc232517551]Type of IP address
There are currently two types of IP addresses.
An IPv4 address contains 32 bits and is written in four numbers separated by dots.
An IPV6 Adress contain 128 bits and is written in hexadecimal numbers.
IPV6 is introduced because IPV4 is limited and only conatin certain number of devices.
In the NOSSLONDON2026 network, IP addresses allow devices in Birmingham and London to communicate with each other. Proper IP planning and subnetting help improve network security.
[bookmark: _Toc232517552]Routing research
Routing is the process of moving data between the network. For this purpose, a device called a router is used to find the path for data travel. There are two main methods of data routing used widely.
The static routing requires the network operator to manually enter the routes into the routers. It is simple but very time-consuming, has fewer resources and only works well in small networks. however for any reason, if the network changes routes must be updated manually again. [4].it more secure because routes are not visible to other routers. It is not suitable for larger networks. thers massive chances of having configuration errors. It is easy to understand because of its smaller size.
Dynamic routing learns routes automatically, so they don’t have to be entered manually. [5].it is best for medium and large networks. On the other hand, it has a large overhead and is more complex to configure. It can update the route automatically. If the network path changes or a broken router can choose a new path automatically. On the other hand, it uses more memory and bandwidth. It can be a security threat if routing updates are not controlled properly.
For the NOSSLONDON2026 topology, static routing is suitable because the network is small and easy to manage. It is simple to configure and control. however if the company expands in the near future and expands its network, then dynamic routing would be a better option. The Debian server can act as a DHCP relay, which means it can convey requests between servers. therefore routing must be configured correctly so the devices can communicate with each other and with the server without any problems.
[bookmark: _Toc232517553]Network services research 
Businesses these days use several network services to improve their performance and security. The most important services NOSSLONDON2026 needs to have are VPN, DHCP, Active Directory Services and certificate authorities. A VPN creates a secure and encrypted connection between two remote networks. This will help protect data when it transfers through the internet.VPN are commonly used to connect two locations securely.
[bookmark: _Toc232517554]DHCP automatically provides IP addresses and network settings to all devices used. This saves time because network admins don’t have to enter them manually.DHCP also helps prevent the creation of duplicate IP addresses.DHCP can reuse IP addresses of disconnected devices to reduce waste.
[bookmark: _Toc232517555]Active Directory is a Microsoft service used to manage users, computers and permissions from central locations. It allows users to log in with one account without creatin gnew everytime they want to log in. Users can log in to different accounts using the same sign-in details. main use of Active Domain directory is that admins can apply security settings to many computers and users at one given time. It also helps organise and manage a network, such as computers, shared files and printers.
[bookmark: _Toc232517556]A certificate authority issues certificates that help verify secure communications. Certificates are often used for websites and network services.it helps check that the website and organisation are legitimate. [6].it also helps browsers establish a secure connection. The browser and security system trust the certificate used by the CA. It also enables secure communication. It also creates SSL/TLS certificates used to secure websites.
In the NOSSLONDON2026 network, these services will work in parallel to each other to make the network more secure and improve security.AD manage user devices, and DHCP automatically assign IP addresses, while VPN provides secure communication between networks.CA support secure authentication and encrypted data. These network services will help build a secure network for businesses like NOSSLONDON2026.
[bookmark: _Toc232517557]Hypervisor selection
The hypervisor I chose based on my research is Oracle VM VirtualBox. I compared the VirtualBox Oracle with Microsoft Hyper-V. The main reason I chose to have Oracle VM VirtualBox is that it is free to use and does not require any licensing fee. This will make Oracle Virtuabox the best option for students and for project purposes. Oracle VM VirtualBox can run many operating systems at one given time. i.e windows server, Linux, Windows 11. Oracle VM VirtualBox is very good with network configuration, such as NAT, host-only network and internal network. It is also very easy to manage. The software has a simple user interface to create and test different topologies, which are very similar to real business networks. VirtualBox also allows users to take snapshots of their work. a snap shot will save the current state of the machine. If something goes wrong system can be restored quickly. It is also suitable for me to do my coursework 2, which requires additional network services such as Active Directory. VirtualBox provides enough features to support these services.
[bookmark: _Toc232517558]Conclusion
I selected the Oracle VM VirtualBox just because it is free to use, very easy to understand, and it also supports multiple operating systems at one given time. It also provides all the necessary network features which I require to complete my coursework.
[bookmark: _Toc232517559]Download and set up
I have downloaded the Oracle VM VirtualBox from the official Oracle website. The main benefit of downloading from their official website is that the software is genuine, the updated version is installed, and the installation is very secure.
I have created a server network in Oracle VM VirtualBox using the network settings by going to network settings, then uses adapter to create a connection. In this case, I have used three adapters to connect the network.
[image: ]
[bookmark: _Toc232517560]Figure 1: downloading and setting up the server called B_DC.which have three adapters as shown in the picture.
[image: ]
[bookmark: _Toc232517561] Figure 2: As shown in the picture, adapter two will be set on the internal network, which is called the Birmingham network.
[image: ]
[bookmark: _Toc232517562]Figure 3:These are the settings used to create a server called B_DC.set internal network to Birmingham.
[image: ]
[bookmark: _Toc232517563]Figure 4:To set up Windows Server, I need to specify its hardware, which is shown in the picture as I allocated hardware and the number of CPU requires, plus the memory of the hard disk, is also allocated.
Now I have moved on to create a client network, which is also connected with the main server network for configuration purposes.
[image: ]
[bookmark: _Toc232517564]Figure 5:In the above picture, I have created a different server and named it client1.which will then be connected to the first server.
[image: ]
[bookmark: _Toc232517565]Figure 6:In this above picture, I have created another server and named it L-CD.
[image: ]
[bookmark: _Toc232517566]Figure 8:Then I moved on into network settings to connect it to the internal network. As seen in this picture, the internal network is set as WAN.
[image: ]
[bookmark: _Toc232517567]Figure 9:In this picture, the base memory, which mean amount of memory it needs to perform properly, is set to 4977MB, and it will need 1 CPU.
[image: ]
[bookmark: _Toc232517568]Figure 10:I have then went on to install the operating system, as shown in pictures.
[image: ]
[bookmark: _Toc232517569]Figure 11:All these pictures show the step-by-step process of installing the server operating system.GRUB boot loader installed.GRUB is the boot loader. Debian needs it so the virtual machine can start properly after installation.
[image: ]
[bookmark: _Toc232517570]Figure 12:Some more settings to download the operating system.
[image: ]
[bookmark: _Toc232517571]Figure 13:Operating system is downloaded and running.
[image: ]
[bookmark: _Toc232517572]Figure 14: After downloading all four servers in the exact way as server B_DC, this picture shows the server CLIENT1 manager
[image: ]
[bookmark: _Toc232517573]Figure 16:Set up for CLIENTS1 server
[image: ]
[bookmark: _Toc232517574]Figure 17:I have then gone and connected the network.
[image: ]
[bookmark: _Toc232517575]Figure 18:This picture shows the chosen internet protocol, which is TCP/IPv4)
[image: ]
[bookmark: _Toc232517576]Figure 19:I have then gone on and fed the IP Address and subnet mask which were given in the original topology, and to which we have to create the network and deploy it on the internet.
[image: ]
[bookmark: _Toc232517577]Figure 20:Submitting the IP Adresses and subnet mask addresses from the original topology for every server I have created for the network.
Repeat the sme [image: ]
[bookmark: _Toc232517578]Figure 21:Repeat the same process for other servers.
[image: ]
[bookmark: _Toc232517579]Figure 22:Installing windows 11 operating systems
[image: ]
Figure 23:Repeat the same process again for other servers, setting up the IP Address from the original topology.
[image: ]
[bookmark: _Toc232517580]Figure 24:Pinging the IP Address in a command prompt to make sure there is no break of network and it connects properly.
[image: ]
[bookmark: _Toc232517581]Figure 25:As shown above in the picture, the IP Address ping came back as a perfect connection. that mean data is not getting lost, and the connection is perfect. this prove that the IP address is working and responding.
[image: ]
[bookmark: _Toc232517582]Figure 26:this screenshot shows that Ipconfig/all running inside the BD_C server. This command shows the full server network settings. This command shows WINDOWS IP Configuration and then lists network settings. This shows DHCP is assigning an IP address automatically. Adapter 2 is the second network card for BD_C.
[image: ]
[bookmark: _Toc232517583]Figure 27:This picture shows the command of IP config all. this include adaptors running fine, assigning IP addresses to specified adaptors.
[image: ]
[bookmark: _Toc232517584]Figure 28:This picture shows the specification of adaptor 2,  including IP address. This means the server has more than one adapter. Ethernet 2 is using a static IP address. The adapter is Birmingham internal. Ethernet 3 is a WAN connection between BD-C and other servers. this screen shot proves the BD-c server has been given the correct IP addresses.[image: ]
[bookmark: _Toc232517585]Figure 29:Pingning the IP address from the topology, which shows no loss in data connection, and data is safely transferring. The result is successful. this mean server can reach its IP addresses.

[bookmark: _Toc232517586]Conclusion
VirtualBox was created successfully by using Oracle VirtualBox.The BD-c server was installed and configured for the Birmingham LAN and WAN network. The ipconfig/all command confirmed that the server adapters are working.
The ping test to the given IP addresses was successful, showing the server's own network connection is working. The screenshots show that the server configuration is mostly correct, but further troubleshooting is needed to make sure the virtual machines can communicate with each other.
[bookmark: _Toc232517587]Technical reflection
I deployed and tested a virtual network by using Oracle VirtualBox.The network includes a Windows Server virtual machine called BD-C, windows client and a Debian server machine. The main aim was to configure the virtual machines with the correct network adapters and IP addresses and then run a test to see the connection between them. I configure network adapters. The BD-C server was given more adapters because it connects to a different network. After setting up adapters with different networks to check the confugration I used the ipconfig/all command. This helps me see full network settings like IP address, subnet mask, default gateways, and DHCP status. The issue I faced was typing the command wrong, as ipconfig all. I diagnosed it by picking up the mistake and amended it. I have achieved all the results I want to achieve.
[bookmark: _Toc232517588]Personal reflection
This task helped me understand what is the virtual networks and how it built and tested. Before the task, I did not understand anything about adaptors and IP addresses. After doing the task, I understand why each device needs a correct IP address, subnet mask and adapters. I learned that mistakes can stop a network from working, and I learned how to correct mistakes. I learned that commands must be typed correctly. I found the troubleshooting part useful because it taught me how to solve the problem. I also learned that all the devices must be working properly to run the network smoothly. I also learned that wrong firewall settings, IP addresses, and incorrect VirtualBox settings can cause connection problems.
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