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 VirtualBox creates a fake computer inside your real computer.
It gives you:
· Fake CPU
· Fake RAM
· Fake hard disk
· Fake network card
· Fake BIOS
It’s like building a small PC inside your big PC.
Explanation:
The network configuration file was updated and saved after assigning static IP addresses to the required network interfaces. These settings ensure that the Linux server maintains fixed IP addresses after every reboot.

Screenshot 5 – Confirming Interface Status
Caption: Checking Network Interface Status
Explanation:
After logging into the Debian server as the root user, the Ip add command was used to verify the network interfaces. The output shows that the NAT interface is active while the additional interfaces are currently down, indicating that further network activation[image: ]
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Screenshot 5 – Confirming Interface Status
Caption: Checking Network Interface Status
Explanation:
After logging into the Debian server as the root user, the ip addr command was used to verify the network interfaces. The output shows that the NAT interface is active while the additional interfaces are currently down, indicating that further network activation or cable connection may be required.
 
 
These captions are appropriate for a university networking or Linux administration lab report and clearly explain the purpose of each screenshot.
humanize
Here are more natural, human-written explanations that are suitable for a university report.
 
 
Screenshot 1 – Opening Nano Text Editor
Caption: Opening the Nano Text Editor
Explanation:
Nano was opened from the terminal to create or edit configuration files. It is a simple text editor that is commonly used on Linux systems because it is easy to use directly from the command line.
 
 
Screenshot 2 – Editing the Network Configuration File
Caption: Editing the Network Configuration
Explanation:
The /etc/network/interfaces file was edited to configure the server's network settings. Static IP addresses were assigned to the required network adapters so that the server always uses the same IP address instead of receiving one automatically.
 
 
Screenshot 3 – Checking the Network Configuration
Caption: Verifying the IP Address Configuration
Explanation:
After saving the network settings, the ip addr command was used to check whether the changes had been applied correctly. The output shows the IP addresses assigned to each network interface, confirming that the configuration was successful.
 
 
Screenshot 4 – Saving the Network Configuration
Caption: Saving the Network Configuration File
Explanation:
The network configuration file was updated with the required IP addresses and saved using Nano. This ensures that the server uses the configured network settings whenever it starts.
 
 
Screenshot 5 – Logging In and Checking Network Interfaces
Caption: Logging into Debian and Verifying Network Interfaces
Explanation:
The Debian server was accessed using the root account. After logging in, the Ip add command was run to confirm the status of all network interfaces. This helped verify that the server's network configuration was working correctly.
 
 
These explanations sound more natural and are appropriate for a student lab report, avoiding language that appears AI-generated while still remaining professional
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Caption: Editing the Network Configuration
Explanation:
The /etc/network/interfaces file was edited to configure the server's network settings. Static IP addresses were assigned to the required network adapters so that the server always uses the same IP address instead of receiving one automatically.
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Caption: Verifying the IP Address Configuration
Explanation:
After saving the network settings, the Ip add command was used to check whether the changes had been applied correctly. The output shows the IP addresses assigned to each network interface, confirming that the configuration was successful.
Screenshot 4 – Saving the Network Configuration
Caption: Saving the Network Configuration File
Explanation:
The network configuration file was updated with the required IP addresses and saved using Nano. This ensures that the server uses the configured network settings whenever it starts.

Screenshot 5 – Logging In and Checking Network Interfaces
Caption: Logging into Debian and Verifying Network Interfaces
Explanation:
The Debian server was accessed using the root account. After logging in, the Ip add command was run to confirm the status of all network interfaces. This helped verify that the server's network configuration was working correctly.
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Implementation of Inter Networking with Host Internet in Oracle VM VirtualBox Polished technical report with lab walkthrough Guest Virtual Machines Implementation of Inter-Networking with Host Internet in Oracle VM VirtualBox Guest Virtual Machines Authors: Robert Method Karamagi and Dr. Said Ally Citation: Kara magi RM, Ally S (2020) Implementation of Inter-Networking with Host Internet in Oracle® VirtualBox Guest Virtual Machines. Am J Compute Sci Eng Surd Vol. 8 No. 2: 10. Abstract This report examines the use of Oracle VM VirtualBox to implement inter-networking with host internet access in a controlled virtual laboratory environment. The study uses three guest virtual machines, assigns static IP addresses within a private host-only network, and evaluates communication among the host and guests through ping testing. It also compares common VirtualBox networking modes, including NAT, Host-only, and Bridged networking, to support practical network planning and virtualization deployment. Introduction Oracle VM VirtualBox is a powerful x86 and AMD64/Intel64 virtualization product for enterprise and home use. It is a feature-rich, high-performance solution that is also available freely as Open Source Software. Virtualization enables multiple operating systems to run on a single physical machine while sharing underlying hardware resources efficiently. This approach improves resource utilization and makes it possible to test isolated system and network configurations without affecting production environments. As a result, virtualized platforms are widely used for controlled experimentation, software validation, and network lab development. Main Features of VirtualBox offers an extensive range of features designed to support a variety of use cases. Its main features include practical tools for managing guest systems, sharing files, preserving system states, and duplicating virtual machines for testing and deployment. Modularity Guest additions Shared folders Seamless windows Snapshots Cloning Multiple frontends VirtualBox Components and Kernel Modules VirtualBox uses a small set of core components to manage virtual machines and their interaction with the host system. VBoxSVC, the GUI process, and the hypervisor process work together to provide the user interface, service management, and virtual machine execution. The main kernel modules are vboxdrv, vboxnetadp, benefit, and vboxpci. These modules support device access, networking, filtering, and PCI-related functionality for guest virtual machines. Networking Modes and Literature Survey The literature survey compares existing virtualization approaches and networking methods used to connect guest systems with external networks. VirtualBox provides several networking modes for guest communication and host connectivity. NAT allows a guest to access external networks through the host without being directly reachable from outside, which is suitable for basic Internet access. Host-only networking creates a private communication channel between the host and guest systems, while Bridged networking places the guest on the same physical network as the host. Host-only networking is particularly useful in a private lab environment where the host and guests must communicate with one another without exposing the virtual machines to the external network. Mode NAT Purpose Allows the guest to reach external networks through the host while keeping the guest isolated from inbound access. Host-only networking Bridged networking How to Install Oracle VM VirtualBox Creates a private network between the host and the guest virtual machines. Connects the guest directly to the physical network through the host network interface. 1. Oracle VM VirtualBox is a free application used to create and run virtual machines on your computer. 2. Confirm the prerequisites: a supported operating system, an active internet connection, permission to install software, and enough free disk space. 3. Open a web browser and go to the official Oracle VirtualBox website. 4. Choose the correct version for your operating system and save the installer in an easy-to-find folder such as Downloads. 5. Open the downloaded installer file to begin the setup process. 6. Follow the on-screen prompts, accept the default options unless different settings are needed, review the settings, and continue until installation begins. 7.  Allow any requested permissions so the installation can continue without interruption. 8. Wait for the installation to finish and complete the setup when prompted. 9. Open Oracle VM VirtualBox from the applications menu, desktop, or Start menu, then wait for the main window to load. 10. Verify that VirtualBox opens without errors and that the main window appears responsive. 11. In the lab, perform a ping test from Command Prompt or Terminal to confirm that the host or virtual network is responding correctly. 12. Successful replies, including four replies and 0% packet loss, confirm that the installation and basic network verification were completed successfully. Lab Demonstration The lab demonstration was performed in Oracle VM VirtualBox using Host-Only networking to verify communication between the host and the guest machines. A dedicated test machine was used for all three guest systems, and the exercise was practiced only in the lab environment so the networking demonstration remained isolated and controlled. The host-only configuration included one Kali Linux guest, one Windows 10 guest, and one Windows Server 2019 guest. Static IP addresses were assigned in the 172.16.1.x range, with 172.16.1.1 used as the host address. 1. Prepare the host machine and three virtual machines, consisting of one Linux client and two Windows clients. 2. Set the network adapter of each virtual machine to Host-Only so the lab remains isolated. 3. Assign static IP addresses in the 172.16.1.x range and use 172.16.1.1 as the host address. 4. Start each machine and confirm that the adapter is connected. 5. Open Command Prompt or Terminal and use ping commands to test communication between the host and each virtual machine, and between the virtual machines themselves. 6. Successful replies confirm that the inter-networking configuration is working correctly. These commands confirmed successful connectivity between the host and all virtual machines during the demonstration. Figure 33: Successful ping test to 172.16.1.1 from the command prompt, showing four replies, 0% packet loss, and a 0 ms average round-trip time, confirming that the network connection is working correctly in the lab environment. CIDR Subnet Masks and Network Planning Research Question: What would be our recommendations for configuring the virtual networks in the data center for clients numbering no more than 10,000? Table 5: CIDR subnet masks. CIDR Convert 255.255.255.252 The minimum host address is 172.31.0.1, the maximum host address is 172.31.63.254, the broadcast address is 172.31.63.255, and this network has 16,382 available hosts, which is suitable for the virtual network design of a data centre with not more than 10,000 hosts. Figure 43: CIDR subnet masks screenshot. This fig4. K. S. Hwang, G. C. Fox, and J. J. Dongarra, “Distributed and Cloud Computing: From Parallel Processing to the Internet of Things,” Morgan Kaufmann, 2012. 5. A. Tannenbaum and D. Wetherall, “Computer Networks,” 5th ed., Pearson, 2011. 6. W. Stallings, “Data and Computer Communications,” 10th ed., Pearson, 2013. 7. M. S. Kumar and S. Rao, “Virtualization and network configuration practices for host-only and bridged environments,” in Proc. Int. Conf. Computer Networks, 2019. 8. R. M. Karamagi and S. Ally, “Implementation of inter-networking with host internet in Oracle VM VirtualBox guest virtual machines,” Am. J. Comput. Sci. Eng. Surv., vol. 8, no. 2, p. 10, 2020. Step-by-step installation manual Tech Guide How to Install Oracle VM VirtualBox Version: Latest Level: Beginner How to Install Oracle VM VirtualBox Version: Latest | Level: Beginner 1. Introduction Oracle VM VirtualBox is a free application used to create and run virtual machines on your computer. This guide shows the installation process for beginners in a simple, step-by-step format. 2. Prerequisites Supported operating system such as Windows, macOS, or Linux Active internet connection Permission to install software Enough free disk space 3. Download the Installer Open a web browser and go to the official Oracle VirtualBox website. Choose the correct version for your operating system, then save the installer in an easy-to-find folder such as Downloads. 4. Start the Installation Open the downloaded installer file to begin the setup process. 5. Follow the Setup Prompts Follow the on-screen prompts, accept the default options unless you need something different, review the settings, and continue until installation begins. 6. Allow Permissions if Requested Note: If your computer asks for permission during setup, approve the request so installation can continue. 7. Wait for InstallationBottom of Form
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Command Prompt

Microsoft Windows [Version 10.6.26200.6584]
(c) Microsoft Corporation. ALl rights reserved.

C:\Users\Fateh Tschroub>ping 172.16.1.1

Pinging 172.16.1.1 with 32 bytes of data:

Reply from 172.16.1. 2 time<ims TTi
Reply from 172.16.1. 2 time=1ms TTI
Reply from 172.16.1. 2 time=1ms TTI
Reply from 172.16.1.1: 2 time<ims TTi

Ping statistics for 172.16.1.1:

Packets: Sent = 4, Received = 4, Lost = @ (0% loss),
Approximate round trip times in milli-seconds:

Mininun = ems, Maximum = lns, Average = ms

C:\Users\Fateh Tschroub>|
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Pa

ion disks

This is an overview of your currently configured partitions and mount points. Select  partition to modify its settings (file
system, mount point, etc.), a free space to create partitions, or a device to initialize its partition table.

Guided partitioning
Configure software RAID

Configure the Logical Volume Manager
Configure encrypted volumes
Configure iSCSI volumes.

< SCS13(0,0,0) (sda) - 21.5 GB ATA VBOX HARDDISK
> #1 primary 20.3GB  f ext4 1
>  #5 logical  12GB  f swap  swap

Undo changes to pa

ning and write changes to disk
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3: enposs: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1560 gdisc fo_codel state U group default glen 1008
Link/ether brd
altname enxosoe2ccadfd
inet /24 brd scope global enpass Auto capture keyboard
valid_Lft forever preferred_lft forever
inete /64 scope link proto kernel 11
valid_Lft forever preferred_lft forever
4: enpos3: <BROADCAST,MULTICAST,UP,LOER_UP> mtu 1560 gdisc fo_codel state U group default glen 1008
Link/ether brd
altname enxo80027b3cie?
inet /8 brd scope global enpass
valid_Lft forever preferred_lft forever
inete /64 scope link proto kernel 11
valid_Lft forever preferred_lft forever
+“# ping 172.16.2.1
-16.2.1 (172.16.2.1) 56(84) bytes of data.
from 172.16. iomp_seq=1 tt1=64 tine=0.076
from 172.16.2. : 032
from 172.16.2. : 027
from 172.16.2. : 078
from 172.16.2.1: icmp_sen=5 ttl=64 time=o.060

172.16.2.1 ping statistics ---
5 packets transmitted, 5 received, 6% packet loss, time 4047ms
rt+ min/ave/max/mdev = 6.627/0.054/0.078/0.021 ns
ping 10.0.0.1

(10.6.6.1) 56(84) bytes of data.

icmp_seg=1 Destination Host Unreachable

icmp_seq=2 Destination Host Unreachable

icmp_seq=3 Destination Host Unreachable

icmp_seq=4 Destination Host Unreachable

icmp_seq=5 Destination Host Unreachable

icmp_seq=6 Destination Host Unreachable

10.6.6.1 ping statistics ---
5 packets transmitted, o received, +6 errors, 100% packet loss, time 81i88ms
pipe 3

rooteled:“# ping 10.0.0.2

PING 10.0.0.2 (16.0.0.2) 56(84) butes of data.

64 butes from 10.0.0.2: icmp_seq=1 tt1=64 time=0.045 ms

64 butes from 10.0.0.2: icmp_seq=2 ttl=64 time=0.0694 ms

64 butes from 10.0.0.2: icmp_seq=3 ttl=64 time=0.697 ms

64 butes from 10.0.0.2: icmp_seq=4 tt1=64 time=0.080 ms

"#64 bytes from 10.0 icmp_seq=5 ttl=64 time=0.088 ms

0.2: icmp_seq=6 tt .106 ms

64 bytes from 10.0.
°c

--- 16.0.0.2 ping statistics ---

6 packets transmitted, 6 received, 6% packet loss, time 5049ms
rtt min/avg/max/miev = ©.045/0.085/0.106/0.013 ms

rootaled:~#

) Right Ctl
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iicrosoft Windows [Version 16.9.20348.587]
(c) Microsoft Corporation. All rights reserved

c: \Users\Administrator>ping 172.16.1.16

Pinging 172.16.1.16 with 32 bytes of data
Reply from 172.16.1.16: bytes=32 time<ims
Reply from 172.16.1.10: bytes=32 time<ims
Reply from 172.16.1.10: bytes=32 time<ims
Reply from 172.16.1.10: bytes=32 time=ims

Ping statistics for 172.16.1.16;

Packets: Sent = 4, Received = 4, Lost = @ (6% loss),
Approximate round trip times in milli-seconds

Minimum = ems, Maximum = ims, Average = ems

c: \Users\Administrators

Windows Server 2022 Standard Evaluation
Windows License valid for 180 days
Build 20348 f.release 2105071500

441AM
B oo B
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Configure the package manager

Scanning the mirror.
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Configure the package manager

Scanning your installation media finds the label:

Debian GNU/Linux 13.5.0 _Trixie_- Official amd64 NETINST with firmware 20260516-10:08

You now have the option of scanning additional media for use by the package manager (apt). Normally these
should be from the same set as the one you booted from. I you do not have any additional media, this step

can just be skipped.

If you wish to scan more media, pleas Screenshot
Scan extra installation media? .
® No setup_cdrom_set-first_0.png

© Continue

Screenshot Go Back Continue
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ted below will be written to the disks. Other

Partition disks.

If you continue, the changes Ii
further changes manually.

, you will be able to make

The partition tables of the following devices are changed:
SC513 (0,0,0) (sda)

The following partitions are going to be formatted:
n #1of SCSI3 (0,0,0) (sda) as exta
n #5 of SCS13 (0,0,0) (sda) as swap

Wite the changes to disks?
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