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1. Introduction
In this worksheet, a Type 2 Hypervisor software called Oracle VirtualBox will be used to create 4 different VM’s (Virtual Machines). There will be 2 Server VM’s which will both contain the operating system of Windows Server 2019 and there will be 2 Client VM’s that will both contain the operating system of Windows 10. 
Also, the VM’s will have different network configurations that will allow the PC hosts to be separated on 2 different LAN (Local Area Network) Networks as this will demonstrate the test of its connection and how successful to Ping with each other. 
Both Server VM’s will have 2 network adapters for this worksheet as the first adapter will be a Public Network Adapter or referred as a Enterprise Network Connection which means that this machine will normally connect to the internet.
The second adapter will be a Internal Network Adapter as this means that each Server PC will connect to their appropriate Client PC, for example, Server 1 PC will connect to Client 1 PC while Server 2 PC will connect to Client 2 PC. For this to happen, the user will be using Class C Network Addresses / IP Addresses when creating the network connections. 
Below will be a diagram from the worksheet brief showing the planning of the configuration for the network on the VMs.
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2. Task 1: VM Creation and Operating System Installations
2.1. Installing VirtualBox
There was no need to install Oracle VM VirtualBox as the PC that was used to complete this task already have VirtualBox installed before. After VirtualBox has been installed, a Virtual Machine must be created next in VirtualBox. This will need to be completed 4 times in total. 
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2.2. Creating Virtual Machine (VM) in VirtualBox – Server 1
To create a new VM, the user will need to click on the new button first.










The user will then be prompted with a new window confirming what name they would like to call their VM and what type of operating system the user will be using as well. The name for this VM will be called Server1 and the operating system type will be Microsoft Windows. The version type for this VM will be Windows 2019 (64-bit). After this, the user will need to click next.
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The user will then be prompted with a new window confirming how much RAM they would like in their VM. The amount of RAM that will used for this VM will be 4096MB which is equivalent to 4GB as this is a decent amount of RAM to operate a VM. After this, the user will need to click next.
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The user will then be prompted with a new window confirming if they would like to create a Virtual Hard Disk in their VM. For this task, the user will need to select Create a virtual hard disk now. After this, the user will need to click create.
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The user will then be prompted with a new window confirming what file type they would like to use for their Virtual Hard Disk in the VM. For this task, the user will need to select VDI (VirtualBox Disk Image). After this, the user will need to click next.
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The user will then be prompted with a new window confirming what the storage will be like on the PC physical hard disk for the VM. For this task, the user will need to select Dynamically allocated.  After this, the user will need to click next.
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[image: ]The user will then be prompted with a new window confirming which location to store the Virtual Hard Disk on the PC and what the size of the Virtual Hard Disk will be on the VM as this will be stored on PC physical hard disk.  For this task, the user will need to leave the file location to its default setting and select 25GB as the size of Virtual Hard Disk and click create.
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After the user has clicked create, the VM for Server1 has successfully been created with no problems.
Even more, the user would use this same method with the same specification to create the Server2 VM on the PC to complete this task.

Server2 VM:
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2.3. Creating Virtual Machine (VM) in VirtualBox – Client 1
To create a new VM, the user will first need to click on the new button. 










[image: ]The user will then be prompted with a new window confirming what name they would like to call their VM and what type of operating system the user will be using as well. The name for this VM will be called Client 1 and the operating system type will be Microsoft Windows. The version type for this VM will be Windows 10 (64-bit). After this, the user will need to click next.















[image: ]The user will then be prompted with a new window confirming how much RAM they would like in their VM. The amount of RAM that will used for this VM will be 4096MB which is equivalent to 4GB as this is a decent amount of RAM to operate a VM. After this, the user will need to click next.












The user will then be prompted with a new window confirming if they would like to create a Virtual Hard Disk in their VM. For this task, the user will need to select Create a virtual hard disk now and click create.
[image: ]












The user will then be prompted with a new window confirming what file type they would like to use for their Virtual Hard Disk in the VM. For this task, the user will need to select VDI (VirtualBox Disk Image) and click next.
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The user will then be prompted with a new window confirming what the storage will be like on the PC physical hard disk for the VM. For this task, the user will need to select Dynamically allocated and click next.
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The user will then be prompted with a new window confirming which location to store the Virtual Hard Disk on the PC and what the size of the Virtual Hard Disk will be on the VM as this will be stored on PC physical hard disk.  For this task, the user will need to leave the file location to its default setting and select 20GB as the size of Virtual Hard Disk as this will save the PC physical hard drive space and click create.
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After the user has clicked create, the VM for Client 1 has successfully been created with no problems. 
Even more, the user would use this same method with the same specification to create the Client 2 VM on the PC to complete this task.
Client 2 VM: 
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2.4. Choosing Windows Server 2019 – Server1
[image: ]To choose Windows on the VM, the user will need first to click on the settings button.










The user will then be prompted with a new window showing the VM settings the user would like to modify. The user will need to select Storage on the left-hand side, then click on the CD icon. After this, the user will need to click on the CD icon on the right-hand side (next to Optical Drive) and then select Choose a disk file. 
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[image: ]Next, the user will be prompted with a new window choosing what ISO the user would like to use in their VM. For this task, the user will need to select Windows Server 2019 Essentials as this VM is a server VM.  After this, the user will need to click open.
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After the user has clicked open and ok, the VM for Server1 has successfully chosen Windows Server 2019 Essentials with no problems.
Even more, the user would also use this method to choose Windows Server 2019 Essentials for the Server2 VM as this will need to be done to complete this task.


2.5. Choosing Windows 10 Education – Client 1
To choose Windows on the VM, the user will first need to click on the settings button.
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The user will then be prompted with a new window showing the VM settings the user would like to modify. The user will need to select Storage on the left-hand side, then click on the CD icon. After this, the user will need to click on the CD icon on the right-hand side (next to Optical Drive) and then select Choose a disk file.
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Next, the user will be prompted with a new window choosing what ISO the user would like to use in their VM. For this task, the user will need to select Windows 10 Education ISO as this VM is a client VM and the user will need to click open.
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After the user has clicked open and ok, the VM for Client 1 has successfully chosen Windows 10 Education with no problems.
The user would also use this method to choose Windows 10 Education for the Client 2 VM as this will need to be done to complete this task.


2.6. Configuring VM Settings – Server1
[image: ]To configure the settings on the VM, the user will first need to choose Server1 and click on the settings button. 










The user will then be prompted with a new window showing the VM settings the user would like to modify. The user will need to select System on the left-hand side, then click on the Processor tab. After this, the user will need to click on the Enable PAE/NX checkbox and click OK. This should be checked as this allows the CPU from the user PC to be more accessible to the VM. 
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[image: ]Next, the user will need to check how much Video Memory this VM will contain. To do this, the user will need to go on settings and select Display on the left-hand side, then click on the Screen tab. After this, the user will need to set the Video Memory to 128MB and click OK. This will be enough Video Memory to operate the VM as this is the maximum display memory. 











This shows the configuration settings for Server1 VM has successfully been completed for the user with no problems. 
The user would also use this method with the same specification to configure the settings for the Server2 VM as this will need to be done to complete this task. 



2.7. Configuring VM Settings – Client 1
[image: ]To configure the settings on the VM, the user will need to choose Client 1 and click on the settings button first. 










The user will then be prompt with a new window showing the VM settings the user would like to modify. The user will need to select System on the left-hand side, then click on the Processor tab. The user will have a selection settings options like PAE/NX, Number Of CPU’s, Nested Paging etc. After this, the user will need to click on the Enable PAE/NX checkbox and click OK. This should be checked as this allows the CPU from the user PC to be more accessible to the VM.
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[image: ]Next, the user will need to check how much Video Memory this VM will contain. To do this, the user will need to go on settings and select Display on the left-hand side, then click on the Screen tab. After this, the user will need to set the Video Memory to 128MB and click OK. This will be enough Video Memory to operate the VM as this is the maximum display memory. 












This shows the configuration settings for Client 1 VM has successfully been completed for the user with no problems. 
The user would also use this method with the same specification to configure the settings for the Client 2 VM as this will need to be done to complete this task. 


2.8. Installing Windows Server 2019 – Server1
[image: ]To install Windows on the VM, the user first will need to select Sever1 and click on the start button. 











After the user has clicked start on the VM, the VM will start to operate and it will take the user to a Windows Server 2019 installation window. The user will need to set the Time and currency format to English (United Kingdom) and Keyboard layout to United Kingdom. After this, the user will need to click next.
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Next, the user will need to click Install now.
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After that, the user will be prompted will a Windows Activation screen where the user will enter their own Product Key for their specific edition of Windows. For this task, the user will need to click I don’t have a product key and click next.
[image: ][image: ]
















Then, the user will be prompted with a new window to accept the Windows terms and conditions. Next, the user will be given a choice on what type of installation they would like. For this part, the user will need to choose Custom: Install Windows Only. After that, the user will have to choose the hard drive to install the Windows OS and click next. The Windows will start to install and it will restart the PC on the VM. Next, the user will have to repeat the steps from earlier as they have to do the 2nd part of the installation but this time, the user will have to choose Upgrade: Install Windows and keep files, settings and applications and let it install on the VM.  Next, the user will have to create password for the users account on the PC. For this task, the password will be P@ssw0rd as this is a not easy to guess password as it is using special characters. Once this is done the user will need to log in to the PC on the VM and after that, Windows Server 2019 Essentials has successfully been installed on Server1 VM with no problems. Please refer to the images shown below. 
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The user would also use this method to install Windows Server 2019 Essentials for the Server2 VM as this will need to be done to complete this task. 



2.9. Installing Windows 10 Education – Client 1
[image: ]To install Windows on the VM, the user will first need to select Client 1 and click on the start button.










After the user has clicked start on the VM, the VM will start to operate and it will take the user to a Windows 10 installation window. The user will need to set the Time and currency format to English (United Kingdom) and Keyboard layout to United Kingdom. After this, the user will need to click next. 
[image: ][image: ]Next, the user will need to click Install now.














[image: ][image: ]After that, the user will be prompted will a Windows Activation screen where the user will enter their own Product Key for their specific edition of Windows. For this task, the user will need to click I don’t have a product key and click next. Also, a new window will show up asking which version of Windows 10 the user would like to install. For this task, the user will need to select Windows 10 Education and click next.









[image: ][image: ]Then, the user will be prompted with a new window to accept the Windows terms and conditions. Next, the user will be given a choice on what type of installation they would like. For this part, the user will need to choose Custom: Install Windows Only. After that, the user will have to choose the hard drive to install the Windows OS and click next. The Windows will start to install and it will restart the PC on the VM. Also, the user would have to select Domain Join Instead as this the user will see a OOBE configuration screen and it will allow the user to create their Windows user account. Next, the user will have to create password for the users account on the PC. For this task, the password will be P@ssw0rd as this is a not easy to guess password as it is using special characters. After that, Windows 10 Education has successfully been installed on the Client 1 VM with no problems. Please refer to the images shown below.
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[image: ][image: ] OOBE Configuration: 
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The user would also use this method to install Windows 10 Education for the Client 2 VM as this will need to be done to complete this task.


3. Task 2: Virtual Network Configurations
3.1. VM Network Settings (Adapter 1) – Server1
[image: ]The user will need to click on Server1 VM and then click Settings.









The user will then need to click Network on the left-hand side and select Adapter 1 tab. The user will need to change the Attached to: part from NAT to Internal Network for this task to work. (Refer to page 58 on this document to see why Internal Network was chosen)
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The user will need to give the Internal Network a name next. For this task, the network name will be called PublicNet and click OK.
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The user will then need to select Server1 VM and click Start. Once the VM has loaded up Windows, the user will need to select Control Panel from the start menu. 
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The user will next click on the View Network Status and Tasks link as this will take the user to a page where they can view their network connections on the VM. Then, the user will need to click on Change adapter settings link and click on Ethernet. After this, the user will need to click on Rename this connection from Ethernet to PublicNet as this will match the Internal Network name (Adapter 1) that was done earlier. 
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The user would also use this method to create the PublicNet (Network Adapter 1) on the Server2 VM (that will be created later on).
Server2 – PublicNet Adapter: 


3.2. Assigning The IP Address (PublicNet) – Server1
[image: ][image: ]The user will first need to select the PublicNet and click on Properties. The user will find a list of network protocols and connections, the user will need to double click on Internet Protocol Version 4 (TCP/IPv4). To assign the IP Address, the user will need to click on Use the following IP address. For this task, the user will need to enter 192.168.1.100 as the IP Address and the Subnet Mask should automatically be 255.255.255.0 as this is a subnet mask for a Class C IPv4 IP Address. After that, the user will need to click OK and shut down the VM.
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The user would use this method to assign the Class C IPv4 IP Address on Server1 VM Network Adapter 2 (that will be created later on) but the IP Address would be unique towards Network Adapter 1. Also, the user will use this method to assign Class C IPv4 Address on Server2 VM Network Adapter 1 and 2 (which also be created later on as well). 
Below will be a table showing the network configurations for Server1 VM and Server 2 VM.

	
Network Adapter:
	
Adapter Name:
	
Type Of Adapter:
	
IP Address (Class C IPv4) :

	
Subnet Mask:

	
Server1 VM Network
 Adapter 1

	
PublicNet
	
Public
	
192.168.1.100
	
255.255.255.0

	
Server1 VM Network 
Adapter 2

	
PrivateNet1
	
Private
	
192.168.100.1

	
255.255.255.0

	
Server2 VM Network
 Adapter 1

	
PublicNet
	
Public
	
192.168.1.101
	
255.255.255.0

	
Server2 VM Network 
Adapter 2

	
PrivateNet2
	
Private
	
192.168.101.1
	
255.255.255.0



[image: ]Server1 VM - PrivateNet1 Network Adapter:
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[image: ]Server2 VM – PublicNet Network Adapter:
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[image: ]Server2 VM – PrivateNet2 Network Adapter:
[image: ]






3.3. VM Network Settings (Adapter 2) – Server1
The user will need to click on Server1 VM and then click Settings.
[image: ]








[image: ]The user will then need to click Network on the left-hand side, select Adapter 2 tab and click Enable Network Adapter. The user will need to change the Attached to: part from NAT to Internal Network for this task to work. The user will need to give the Internal Network a name next. For this task, the network name will be called PrivateNet1 and click OK. The name will be different as it is configured on a different LAN.
















The user will then need to select Server1 VM and click Start. Once the VM has loaded up Windows, the user will need to select Control Panel from the start menu. 
[image: ][image: ]







The user will next click on the View Network Status and Tasks link as this will take the user to a page where they can view their network connections on the VM. Then, the user will need to click on Change adapter settings link and click on Ethernet. After this, the user will need to click on Rename this connection from Ethernet to PrivateNet1 as this will match the Internal Network name (Adapter 2) that was done earlier. 
[image: ][image: ]
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The user would also use this method to create the PrivateNet2 (Network Adapter 2) on the Server2 VM (that will be created later on).
Server2 – PrivateNet2 Adapter: 




3.4. VM Network Settings (Adapter 1) – Client 1 
The user will need to click on Client 1 VM and then click Settings.
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The user will then need to click Network on the left-hand side and select Adapter 1 tab. The user will need to change the Attached to: part from NAT to Internal Network for this task to work. 
The user will need to give the Internal Network a name next. For this task, the network name will be called PrivateNet1 and click OK. 
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The user will then need to select Client 1 VM and click Start. Once the VM has loaded up Windows, the user will need to select Control Panel from the start menu.
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The user will next click on the View Network Status and Tasks link as this will take the user to a page where they can view their network connections on the VM. Then, the user will need to click on Change adapter settings link and click on Ethernet. After this, the user will need to click on Rename this connection from Ethernet to PrivateNet1 as this will match the Internal Network name (Adapter 1) that was done earlier.
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The user would also use this method to create the PrivateNet2 (Network Adapter 1) on the Client 2 VM (that will be created later on).
Client 2 Network Adapter:
[image: ]



3.5. Assigning The IP Address (PrivateNet1) – Client 1
[image: ][image: ]The user will first need to select the PrivateNet1 and click on Properties. The user will find a list of network protocols and connections, the user will need to double click on Internet Protocol Version 4 (TCP/IPv4). To assign the IP Address, the user will need to click on Use the following IP address. For this task, the user will need to enter 192.168.100.2  as the IP Address and the Subnet Mask should automatically be 255.255.255.0 as this is a subnet mask for a Class C IPv4 IP Address. After that, the user will need to click OK and shut down the VM. 
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The user would use this method to assign the Class C IPv4 IP Address on Client 2 VM Network Adapter 1 (that will be created later on) but the IP Address would be unique towards Client 1 Network Adapter 1. 






Below will be a table showing the network configurations for Client 1 VM and Client 2 VM.

	
Network Adapter:
	
Adapter Name:
	
Type Of Adapter:
	
IP Address (Class C IPv4) :

	
Subnet Mask:

	
Client 1 VM Network
 Adapter 1

	
PrivateNet1
	
Private
	
192.168.100.2 
	
255.255.255.0

	
Client 2 VM Network 
Adapter 2

	
PrivateNet2
	
Private
	
192.168.101.2  
	
255.255.255.0



[image: ]Client 2 VM – PrivateNet2 Network Adapter:
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3.6. Turning Off The Firewall – Server1
The user will first need to start the Server1 VM and open up Control Panel.
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Next, the user will need to select System and Security and click on Check firewall status under the Windows Defender Firewall section. The user will then need to click on Turn Windows Defender Firewall on or off on the left-hand side.
[image: ][image: ]
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The user will next need to select Turn off Windows Defender Firewall in both Private network settings and Public network settings and click OK.
[image: ][image: ]







After that, the Firewall on Windows has successfully been turned off with no problems.
The user would also use this method to turn off the Firewall on Windows for the Client 1 VM, Server2 VM and Client 2 VM as this will need to be done to complete this task. The Firewall is turned off on both VMs because it will verify the LAN connectivity when attempting a ping command. 

[image: ]Client 1 VM:							Client 2 VM:
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Server2 VM:
[image: ]



3.7. Ping Command – Server1 to Client 1
The user will first need to have both Server1 and Client 1 VM operating at the same time and next, run the Command Prompt on the Server1 VM.
[image: ][image: ]







Then, the user will need to enter the command ‘ping 192.168.100.2’ on the Server1 Command Prompt as this will verify if Server1 can connect to Client 1 through a LAN connection. 
[image: ][image: ]








The images above show that Server1 VM has successfully connected through the PrivateNet1 LAN connection and pinged to Client 1 VM as Server1 has sent 4 packets and Client 1 has received those 4 packets without any problems.


3.8. Ping Command – Server2 to Client 2
The user will first need to have both Server2 and Client 2 VM operating at the same time and next, run the Command Prompt on the Server2 VM.
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Then, the user will need to enter the command ‘ping 192.168.101.2’ on the Server2 Command Prompt as this will verify if Server2 can connect to Client 2 through a LAN connection. 
[image: ][image: ]








The images above show that Server2 VM has successfully connected through the PrivateNet2 LAN connection and pinged to Client 2 VM as Server2 has sent 4 packets and Client 2 has received those 4 packets without any problems.


4. Task 3: Observational Tasks
4.1. 3 a) Type 1 & Type 2 Hypervisors
The key difference regarding hypervisors of Type 1 and Type 2 would be that Type 1 operates on bare metal and Type 2 operates on top of the operating system. Each form of hypervisor will have its own advantages and disadvantages and particular uses. [1]
By extracting physical hardware and devices from the programs running on that hardware, virtualisation works. The virtualisation will structure and provides the assets, such as processor, memory, storage and network services, of the device. [1]
The Type 1 hypervisor operates exclusively on the physical hardware of the host computer, and it will be known as a bare-metal hypervisor. There is no need to load an existing OS with the Type 1 hypervisor. Type 1 hypervisors for enterprise computing will be known as the most effective and top-rated hypervisors available. [1]
Usually, the Type 2 hypervisor is built on top of an existing OS. This is often referred to as a hosted hypervisor since it depends on the currently existing OS of the host computer to handle CPU, memory, storage and network assets requests. Type 2 hypervisors will be less complicated and will have a price tag that is cheaper. And for tasks that support the technology for Type 2 hypervisors, businesses and individuals may use Type 2 hypervisors as required. [1] 
[image: Type-1 and Type-2 Hypervisors]
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4.1.1. Type 1 Hypervisor: Advantages
· Performance is good - The limitations that come with operating systems will not restrict them, and can therefore produce better performance. [2]

· Security is good - Because they will operate without any existing OS instantly on the physical hardware, they will be protected from the vulnerabilities and threats which are common to operating systems. This means each VM is separated from any operation of harmful programs. [2]

4.1.2. Type 1 Hypervisor: Disadvantages
· To manage various VMs and monitor the host hardware, a Type 1 hypervisor also requires a separate management computer. [3]

4.1.3. Type 1 Hypervisor: Vendors
· Microsoft Hyper-V [2]
[image: hyper-V monitoring software and tools]Hyper-V would be a Microsoft equipment that lets users produce virtual computer systems and handle various operations in a single physical server. [4]
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· VMware vSphere with ESX/ESXi [2]
[image: ]The vSphere Hypervisor would be a bare-metal hypervisor which virtualises servers, letting people to merge application services although saving time and resources on IT management. [5] The virtualization layer in ESXi analyses the physical host's CPU, storage, memory, and networking resources into several virtual machines. This indicates virtual machine applications could use these tools despite having full access to the underlying hardware. [6]Image [5]



· Citrix Hypervisor (Xen Server) [2]
Citrix XenServer would be a server virtualisation framework built on the Xen hypervisor that is open source. Virtualization management will use tool to implement, operate, and control virtual machines. It's also used to assign hardware resources such as CPU, memory, networking, storage, and virtual machines. [7]
[image: ]Image [40]

4.1.4 Type 2 Hypervisor: Advantages
· Management Is easy - Effectively, they serve as management systems. To handle virtual machines operating on type-2 hypervisors, there would be no reason to implement a different software program. [2]

· Effective for analysis reasons - They will be useful with any new applications or research programs being checked. To check how the program performs within every environment, the user could execute numerous instances with various operating systems. [2]

4.1.5. Type 2 Hypervisor: Disadvantages
· Computing, memory, and network assets must be accessed by a Type 2 hypervisor through the host operating system, that has direct access to the physical computer. This will create problems of delay, reducing efficiency.  When a hacker uses the host operating system, it also increases possible security hazards because they may then modify any user OS operating on the Type 2 hypervisor. [3]

4.1.6. Type 2 Hypervisor: Vendors
· Oracle VirtualBox [2]
Oracle Virtual Machine VirtualBox would be a cross-platform program for producing, controlling, and operating virtual machines that is open source and free. Virtual machines are machines in which the host computer replicates the computer hardware. [8]
[image: ]
Image [8]


· VMware Workstation Pro [2]
VMware Workstation Pro would be a 64-bit powered hypervisor for virtualizing Microsoft Windows and Linux user machines including desktops and laptops. [9]
[image: VMware Workstation Pro]Image [41]

	

· VMware Fusion [2] 
[image: ]VMware Fusion would be a programme from VMware that virtualises Windows operating systems and applications for use on Macintosh computers. Unity display is a feature of VMware Fusion that enables a virtualised software to function as if it were a normal program on the Macintosh OS computer.
Image [43]

4.2. 3 b) Subnet Mask in IPv4 Addressing
On a computer network, an Internet Protocol address detects a machine, indicates its position and describes it. Internet Protocol Version 4 uses subnet masks to monitor network traffic while using IP address markers to identify the subnet on which a host or set of hosts operates. IPv6, a new protocol, doesn't even use subnet masks since they have integrated subnet IDs. [10]
The IP addresses which may appear in a certain subnet, such as a local area network, are described by a subnet mask. This has a close similarity to an IP address, but it "masks" the IP address portion of the network. The subnet mask attributes indicate how many hosts on the subnet may appear. If there even is one, the significance of any octet would be greater than the octet to the right. Lower value in an octet represent a higher number of hosts that can be connected to the subnet. [10] 
Below will be an image showing the different classes of Subnet Masks within IP Addressing and how the different they look compared with each other.
[image: SUBNET MASK IN IP ADDRESSING - YouTube]
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Below will be an image showing the truth tables of Logical ANDING as AND and NAND will be examples of Logical Operators. [11]
Also, NAND's output values seem to be essentially the opposite of AND's equivalent output values. [11] 
[image: ]
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4.3. 3 c) Cloud Computing
Cloud computing would be the production of on-demand computing resources, accessed via the internet and even on a pay-as-you-go plan, from software to hardware resources. [12]
Businesses could rent access to anything from software to storage from a cloud service provider instead of having their specific computer resources or cloud services.  In exchange, cloud service providers will impact from growth potential by providing a wide variety of users with about the same resources. [12] 
A large number of choices are now provided by cloud computing technology, mostly from essentials of memory, networking, and computing power via natural language analysis and machine learning and traditional office programs. Through the use of the cloud, it is now possible to provide almost any service which does not need the user to be nearby to the computer hardware the user uses. [12]
[image: Cloud Computing - Private cloud, Public cloud, Hybrid cloud, Database, Server, Storage, Mobile, Applications.]
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4.3.1. Cloud Computing: Advantages
· Quality of Value - The main factor for businesses moving to Cloud Computing would be that it needs significantly cheaper prices compared to any on-site technology. Nowadays, businesses no longer have to store the data on disk drives, since the cloud provides huge computing space, saving resources and money. [13]

· Fast Performance - With less clicks, Cloud Computing helps users to easily access the service. This fast feature enables users to obtain in minutes the needed resources for their device. [13]

· Impressive Usability - The management of cloud data enables users to view it anywhere and at any moment, depending of its device, making it the highest open and efficient technology of today. [13]
[image: Cloud Computing Advantages AWS]
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4.3.2. Cloud Computing: Disadvantages
· Server Time-Out - Server Time-Out would be viewed as being one of Cloud Computing's main possible disadvantages.  Cloud services may often have technological problems that may occur for different reasons, like power loss, poor internet connection, maintenance out of reach cloud services, and so on. [13]

· Weak Against Attacks - Stored data within that cloud can create significant data stealing problems, because most personal information would be online throughout the cloud. Security breach will be something which has endured from the largest companies and it's still a possible danger throughout the cloud. [13]

· Limited Access Control - Users can have restricted access over their resources. Cloud providers operate on remote servers owned and operated exclusively through service providers, making it difficult for businesses to get the amount of access they would like throughout their back-end resources. [13]
[image: Cloud Computing Disadvantages AWS]
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4.3.3. Cloud Computing: Vendors
· Google Drive
[image: ]Google Drive would be a free cloud-based storage service that lets to upload and view data from anywhere in the world. The system syncs files, images, and other data throughout all of the user's devices, like smartphones, tablets, and computers. Google Drive works with a wide range of Google products and services like Google Docs, Gmail, Android, Chrome, YouTube, and much more. [14]
Image [46]

· Microsoft OneDrive

[image: ]Microsoft's OneDrive would be an online cloud storage facility. Until providing upgrade plans, OneDrive connects with Windows 10 as a default location when storing files, offering Microsoft account users 5 GB's of free storage capacity. Users can backup documents, images, and other files to OneDrive and access them from various devices. Users could also store data in OneDrive and have them automatically sync with all of their computers. This ensures that the same file can be accessed and worked on from various places. [15] Image [47]

· Dropbox

[image: ]Dropbox would be a popular file sharing and collaborating system that provides personal cloud services. Dropbox has been essential for desktop operating systems such as Windows, Macintosh, and Linux. The program offers 2 GB of free storage and up to 100 GB of storage on multiple paid services. The user files are saved with Secure Sockets Layer (SSL) and Advanced Encryption System (AES) 256-bit encryption and encrypted on Amazon's Simple Storage Service (S3). [16]
Image [48]

· Amazon AWS Cloud
AWS (Amazon Web Services) would be Amazon's robust cloud computing service, which contains infrastructure as a service (IaaS), platform as a service (PaaS), and bundled software as a service (SaaS) packages. AWS services may provide a business with resources including computing capacity, database storage, and content delivery. [17]
[image: AWS-Development-SignitySolutions]
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· iCloud
Apple's free iCloud system would save and synchronises users' images, videos, files, applications, and more through all of their connected devices. Registered users can backup their contact list, calendar, memos, Safari web pages, and images on Apple's servers using iCloud. Modifications and additions made with one Apple device could be transferred to the user's other Apple devices that are connected. [18]
[image: Screenshot 2014-06-15 07.28.50]
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4.4. 3 d) Terminologies / Glossary
4.4.1. Ping
A Ping would be a signal sent to a user requesting a respond. It consists of two main parts: to verify whether the user is reachable and to monitor how long it will take to respond. [19]
Using a ping command, which would be a regular command in many command lines programs, a ping request can always be carried out. A ping service will be provided by many other network resources, enabling the user to ping a server by inputting the IP address or domain name. Many other ping applications give multiple pings at the end and then have an average of those pings. [19]
It is possible to have a Ping in Windows, MacOS and Linux operating systems as there is no different term for this topic. 
[image: ]






4.4.2. Server Management
Service Management will be a method to the delivery of information technology that concentrates on users. Service Management aim to deliver service to the user as well as on the interaction with the user. Service Management includes a process for organising IT-related tasks and communications with users through IT technical staff. [20]
It is possible to have a Service Management in Windows, MacOS and Linux operating systems as there is no different term for this topic. 
[image: Server]
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4.4.3. Firewall
A Firewall would be network security system that, related to a specific security procedure, controls inbound and outbound network traffic and chooses to either accept or prevent certain traffic. Within network security, firewalls would be the first layer of protection for more than 25 years. They provide a shield which could be trustworthy and unreliable outside of networks, like the internet, across protected and monitored internal networks. Hardware, software or even both may be a firewall. [21]
It is possible to have a Firewall in Windows, MacOS and Linux operating systems as there is no different term for this topic.
[image: firewall]
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4.4.4. PAE/NX (Physical Address Extension / No-eXecute)
Physical Address Extension (PAE) would be a processor tool which allows x86 processors on usable windows systems to obtain over than 4 GB of physical memory. Over than 4 GB of physical memory could be wirelessly accessed by the Intel Itanium and x64 CPU cores and may not have the PAE comparable. 32-bit versions of Windows that operate mostly on x86-based systems allow PAE. [22]
No-eXecute (NX) would be a processor tool which makes it possible to label memory pages as non-executable. The tool allows the CPU to effectively protect the device from computer viruses and threats. The NX tool involves protecting executable software code from becoming inserted in available memory regions. [22]
To use the NX processor tool, the processor should operate in PAE mode. [22]
[image: ]It is possible to have an PAE/NX in Windows, MacOS and Linux operating systems as there is no different term for this topic. 






4.4.5. OOBE (Out-Of-Box Experience)
OOBE would be a series of scripts that have been required for completion. On the computer, it manages basic hardware and software setup. The setup method will take multiple user options, specifically from Security, Email, User development, Wi-Fi connection, as well as more. Each version of the Windows 10 feature update could even modify the OOBE experience, but it is mostly the very same. For instance, to configured Windows 10, the user could use Cortana. [23]
It is possible to have a OOBE in Windows, MacOS and Linux operating systems as there is no different term for this topic. 
[image: OOBE or Out-Of-Box Experience in Windows]
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4.4.6. Internal Network
Internal networking would be comparable to bridged networking, as the VM can connect directly with anyone outside the environment. The outside environment, nevertheless, is restricted to several other VMs that link to the very same internal network within the same host. While anything that could be performed using internal networking could also be performed technologically via bridged networking, internal networking includes great benefits. [24]
[image: ][image: ]It is possible to have an Internal Network in Windows, MacOS and Linux operating systems as there is no different term for this topic. 





4.4.7. VM (Virtual Machine)
A Virtual Machine (VM) would be a computing tool that operates programs and launches applications using software rather than a physical PC. On a physical host PC, one or maybe more virtual user PC operates. Every VM operates its own OS and, even since they are all operating within the same device, they will operate independently from other VMs. Which suggests that a virtual MacOS virtual machine can run on a physical PC, for instance. [25]
In several ways, VM development would be used in on-site and cloud computing areas.   More significantly, cloud service providers use VM's to have many users with virtual software tools simultaneously, for much more cost-effective and efficient computing. [25]
It is possible to have a Virtual Machine in Windows, MacOS and Linux operating systems as there is no different term for this topic. 
[image: ]






4.4.8. Network Adapter 
A Network Adapter would be a part of the internal hardware of a PC used to communicate with another PC on the network. It allows a PC to link through a LAN connection to some other PC, server or networking device. Across a wired or wireless network, a network adapter could be used. [26]
[image: ]It is possible to have a Network Adapter in Windows, MacOS and Linux operating systems as there is no different term for this topic. 





4.4.9. RAM (Random Access Memory) 
RAM (Random Access Memory) would be a hardware tool which makes it possible to collect and store information on a PC. DRAM, which would be a kind of memory system would be normally known with RAM. Access times will be quicker as information is collected frequently rather than one after the other as that is on a CD or hard drive. Nevertheless, RAM would be a volatile memory, not like ROM, and needs maintenance to support the information collected. All the data stored in the RAM would be removed when the PC is powered off. [27]
It is possible to have a RAM in Windows, MacOS and Linux operating systems as there is no different term for this topic. 
[image: Stick of DDR4 RAM.]
Image [27]



4.4.10. Virtual Hard Disk (VHD)
A Virtual Hard Disk (VHD) would be a form of disk drive which is viewed, controlled and enabled on a virtual machine system with similar functions as a traditional hard drive. VHD would be defined as a file format and program, and has been meant to ensure to be used by VM's. This also includes the same hard drive elements, like disk partitions and a file system, seen on a physical hard drive. [28]
[image: ]It is possible to have a VHD in Windows, MacOS and Linux operating systems as there is no different term for this topic. 








4.4.11. Video Memory / VRAM
Video Memory or VRAM would be memory which is available by the video and computer processor via a video card and, in other ways, mostly on motherboard. The video card and device will be able to manage many dynamic graphics at a quicker speed, with much more video memory. The same as RAM in a PC, video memory stores and retrieves graphics-related information. It substitutes the graphics data no longer required in the video memory as new graphics information enters the video card. Any graphics information in the video memory is deleted whenever the device is powered off. [29]
It is possible to have a Video Memory / VAM in Windows, MacOS and Linux operating systems as there is no different term for this topic.
[image: Video card]
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4.4.12. OS (Operating System
An OS (Operating System) would be a program implemented on the hard drive of a PC which allows the hardware of the PC to interact with the program of the PC and to work. A PC and software programs would be pointless without even a PC OS. [30]
It is possible to have a OS in Windows, MacOS and Linux operating systems as there is no different term for this topic. 
[image: Windows XP]
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4.4.13. Control Panel
The Control Panel would be a part of Microsoft Windows that allows different software and hardware features to be modified by a user. Several examples of what could be changed throughout the Control Panel are configurations for the mouse, monitor, sound, network, and keyboard. [31]
· In Windows, Control Panel will be known as Control Panel.
· In MacOS, Control Panel will be known as System Preferences. [32]
· In Linux, Control Panel will be known as CPanel [33]
[image: ]







4.4.14. IPv4 (Internet Protocol Version 4)
IPv4 (Internet Protocol Version 4) would be the fourth version of the specification for routing network traffic as well as many other packet-switched networks. Given the difficulty of its 32-bit address space, IPv4 is perhaps the most commonly used form of the protocol. The accessible amount of addresses soon started to run low, with just under 4.3 billion unique addresses usable. [34]
It is possible to have a IPv4 in Windows, MacOS and Linux operating systems as there is no different term for this topic.
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4.4.15. IP Address (Internet Protocol Address)
For computers connected to a network, an Internet Protocol address would be a personal identification.  The personal identification helps computers to detect and interact with one another. Originally, network devices like computers, servers, routers, and printers were some of the key device types which needed an IP address. [34]
· In Windows, IP Address will be known as IP Address.
· In MacOS, IP Address will be known as IP Address. [35]
· In Linux, IP Address will be known as ip addr [36]
[image: ]







4.4.16. LAN (Local Area Network)
A LAN (Local Area Network) would be a range of machines, perhaps with a house, office, or apartment, linked together in one physical place. A LAN may even be big or small, varying via a single user local network to an enterprise network through an office or university with hundreds of users and machines. The main key aspect of a LAN, terms of weight, it will integrate with machines which are in a specific, restricted location. [37]
It is possible to create a LAN in Windows, MacOS and Linux operating systems as there is no different term for this topic. 
[image: What is a LAN?]
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