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Worksheet 1 Requires building a virtual LAN as part of this submission. Below will contain two parts:
· The Practical Work as part of the Worksheet
· The Observational Tasks as part of the Worksheet
To achieve the practical part, Oracle VirtualBox will be utilized to help create 4 machines to complete the tasks set out by Worksheet 1 and onwards. Setting up a 2 Servers and 2 Clients to communicate with each other, until later worksheets demand they be converted to better serve an enterprise network. The observation tasks listed here are part of the worksheet and require some research in regarding their answers.
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With VirtualBox installed and enabling SVM in the BIOS for 64-bit virtualization, the first building blocks of setting up require creating 4 Virtual Machines for the Worksheet.
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Figure 1: VM Creation Dialogue (Server)
The Dialogue box shown above has been set to configure a Server using a Win 2019 ISO as the server operating system and named as such.
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Figure 2: VM Hard Disk Creation
The Virtual Hard disk is created for each Virtual Machine set for a capacity of 25GB of data to be used, as seen in the figure below:
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Figure 3: VM Location & Hard Disk Size
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Figure 4: Client Creation Dialogue
The process for creating Clients was the same, however Windows 10 Education was installed instead for client use. Although the worksheet mentions the possibility of lowering hard disk size to 20GB, there is plenty of space to spare in the event they may be used in further application away from the worksheets.
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Figure 5: Completed VM Creation
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Figure 6: Server ’19 ISO attached for Installation
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Figure 7: Client Win 10 E ISO attached for Installation
Each Client and Server have been given their respective ISOs as outlined by Worksheet 1, visible in figure 6 & 7.
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Figure 8: Enabling PAE/NX for better CPU access and performance
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Figure 9: Setting up Client Installation
From Figure 9 to 17, the process of installing both Win 2019 for the servers and clients are shown, with Figure 13 & 17 displaying the login screen after completion.
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Figure 10: Product Key Prompt (Skipped)
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Figure 11: Selecting Installation Drive for OS
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Figure 12: Waiting for installation of Server 2019
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Figure 13: Server login prompt
[image: ]
Figure 14: Selecting Win 10 E for Client Use
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Figure 15: Selecting OS installation for Client (w/ additional partition)
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Figure 16: Sign in Screen (Opt for Domain in left corner)
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Figure 17: Creating a Client for the VM
The following figures ranging from 18 – 22 display setting up internal networks for both Clients and Servers for connectivity and future tasks in Worksheet 2. Two adapters were created for the servers to a PublicNet whilst Clients relied on their sole adapter to their particular server.
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Figure 18: Enabling Internal Network Adapters to connect to Clients
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Figure 19: Setting up IP Address and Subnet for PublicNet, Server 2 differs in that the IP is 192.168.1.101
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Figure 20: IP and subnet for PrivateNet, Server 2 differs in that the IP is 192.168.101.1
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Figure 21: PrivateNet for Client 1. Client 2's address is 192.168.101.2
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Figure 22: Disabling Firewall to prevent potential Ping failure.
Finally - in figures 23 & 24 – there is a display of successful pings between the respective Server and Client. There was no need to conduct troubleshooting as all parameters had been entered successfully and done as stated by Worksheet 1.
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Figure 23: Ping between Server 1 & Client 1
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Figure 24: Ping between Server 2 & Client 2
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A) Describe the main difference between Type 1 & 2 Hypervisors. Identify benefits and drawbacks of both and provide some example vendors.
-------------------------------------------------------------------------------------------------------------
Before touching on the differences between the two Hypervisor types, firstly a look into what is virtualization may be pertinent.
Portnoy explains that a Hypervisor is software that sits snugly between the hardware of the host machine and the virtual machine(s) present. This software helps direct flow of tasks and operations that the VM(s) will demand of the host, as without it each VM will acquire unwanted parallel control of the host’s hardware. Portnoy continues by mentioning the advantages of using Virtualization which follows: [1]
· Ability to modify virtual machine specifications such as (but not limited to): memory capacity and processing power without the need of restarting the host machine
· Ability to transfer workload onto a backup website, allowing recovery times to be shortened considerably
· Overcome lack of computer resources
· Help resolve mass update of applications into a more trivial task for larger IT departments (workstation amount numbering in the 100+)
With this brief on Virtualization, the differences between the two types of Hypervisors are based on where the Hypervisor is located. For example - as explained by Fenn et al – a Type 1 hypervisor is considered a part of the hardware since it has been installed directly onto it. [2] Another term for this kind of virtualization is ‘Bare-Metal Hypervisor’ as ‘bare-metal’ refers to the hard disk itself which as mentioned previously, Type 1 rests.
Type 2 however is installed as a software inside the OS of the system. Fenn et al mention that the virtual machines in this method of virtualization run as separate processes, with the OS the software is installed on considered as the host process. [2]
For the application and benefits of Type 1 Hypervisors, Pousa and Rufino detail that they possess a greater ability of utilizing the hardware since it has immediate access to it thanks to its installation process. Because of this, it is more associated with ‘server-grade’ hardware for the best results in several areas - such as stability, performance and reliability – with a virtual machine in tandem acting as the most privileged in the system without the need of an underlying operating system. [3]
Referring back to Fenn et al in contrast, Type 2 has an issue with Input/Output operations which is conducted in the software alone. With software capable of paravirtualization this can be remedied, however adjustments need to be made through the kernel since it conducts the connections between hardware and software. Without paravirtualization the hypervisor will perform inefficiently.[2]
Examples of Type 1 vendors include: KVM (Kernel-Based Virtual Machine), Citrix XenServer, and Hyper-V Server 2012 which is the free version that Microsoft is offering.
Type 2 vendors examples include: Oracle VirtualBox, VMware Workstation, and Microsoft Virtual PC (supported only on Windows 7).
-------------------------------------------------------------------------------------------------------------------
B) What is the significance of the subnet mask in IPv4 addressing?
-------------------------------------------------------------------------------------------------------------------
Although IPv6 does not use a subnet mask, it achieves something similar through a prefix in its address comparison to IPv4 addresses. This allows restricting the range of IP addresses within a local network, and without a subnet mask no information can be garnered from the address alone. In addition, subnet masks can keep a network private.
-------------------------------------------------------------------------------------------------------------------
C) Cloud computing has revolutionized the way that enterprise networks are hosted. Describe the use of cloud computing including its benefits and drawbacks and identify example vendors within the industry.
-------------------------------------------------------------------------------------------------------------------
Cloud Computing – or just simply known as “the cloud” - is commonly known as an online service which provides storage of data on the web compared to physical storage. However, Cloud Computing also encompasses processing power and resources as a substitute for physical hardware. Vendors such as VMware cloud allow seamless transfers of data over the net. Professions such as Architecture may use Autodesk through a cloud service, as an example of cloud-based software and storage.
As explained by Portnoy concerning Virtualization earlier on Hypervisors, cloud computing has allowed recovery times to increase drastically in the event of a disaster, resulting in the vulnerability of precious data to be largely mitigated by transfer to a cloud vendor. Not only this, but businesses are able to focus their workload on the virtual resources provided to them over expanding their physical assets as they might have before cloud computing. Portnoy states that the IDCs report in 2009 predict the VM amount to be double that of physical hardware 5 years from then.[1]
The drawbacks for using Cloud Computing require an internet connection for as long as it is in use, as without a connection you would be unable to access what would be most of the businesses data. This responsibility also falls on the provider, for when their servers are down suffer the same consequence as the previous example.
--------------------------------------------------------------------------------------------------------------------


[bookmark: _Toc67064695]Conclusion & Appendices
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In conclusion, the practical part has been completed and there were no issues carrying out the work. For the Observational tasks, a bit more research could have gone into the questions answered, as well as describing terminology would have been a benefit for this document.
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