


Abstract – This report explores the research and implementation of a small network for NOSS2025, a multinational organization with UK offices in Cardiff and Swansea. The report covers important networking concepts, including hypervisor technologies, IP addressing, routing, and essential network services. The report evaluates each of these topics, outlining the advantages and disadvantages of these technologies. Following the research, a network is designed and deployed using a Type 2 hypervisor. The report documents the setup, testing, troubleshooting, and reflections on challenges encountered.
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[bookmark: _Hlk191788446][bookmark: _Toc192001436]Introduction

NOSS2025 is a multinational organisation with UK offices based in two locations, Cardiff and Swansea. This report focuses on the research and implementation of a small network for the business. The research covers hypervisor types 1 and 2, IP addressing, routing, and key network services such as virtual private networks (VPNs). This research aims to highlight the fundamental concepts of these technologies, including their advantages and disadvantages, with critical evaluations based on research papers. 

Following the research, a network will be designed and deployed. The report will document all processes, including testing. The report will conclude with a reflection on the research and implementation process, highlighting any issues faced and potential areas for improvement.


[bookmark: _Toc192001437]1. Task 1 – Research
[bookmark: _Toc192001438]1.1.	Hypervisors
[bookmark: _Hlk189048390]IBM describes a hypervisor as a software layer that allows multiple operating systems (OS) to run on a device by using virtual machines (VMs) [1]. Hypervisors manage and allocates resources for each VM, including memory, CPU, and disk space. There are two types of hypervisors:
[image: A screenshot of a computer
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[bookmark: _Hlk189055791]Figure 1. Architecture of type 1 and 2 hypervisors

Type 1 Hypervisors (Bare-Metal): Type 1 hypervisors run directly on physical hardware without requiring a host operating system. This design allows them to interact directly with the CPU, memory, and RAM, resulting in greater efficiency and lower latency compared to Type 2 hypervisors. As they do not need an operating system layer between the hardware and the hypervisor, Type 1 hypervisors are also considered more secure. 
VMware is the leading Type 1 hypervisor, holding 44% of the market share. Other solutions include Microsoft Hyper-V and KVM [2]. Type 1 hypervisors do not rely on a host operating system allowing for better scalability, enabling users to upgrade the hardware to run multiple virtual machines while the hypervisor manages resources based on available computing power. 
The minimum hardware requirements typically include a CPU, RAM, hard drive, NIC, and a power/cooling system. Most modern hardware/software are compatible with this type of hypervisor, with Windows and Linux being popular operating systems for virtual machines.
Type 2 Hypervisor: Operate on an existing OS rather than directly on hardware. This allows users to use their OS to create and manage virtual machines (VMs). Type 2 hypervisors are usually more suited for smaller-scale solutions [3]. 
As the host OS runs the hypervisor, this can slightly impact performance; unlike type 1, there is no direct access to hardware, which can increase latency. Type 2 solutions are quick and easier to deploy with a cheaper barrier to entry.
Scalability is more limited due to host OS resources; only a small number of VMs can be deployed at the same time, depending on the host's hardware. Another disadvantage is security, as the host OS is more vulnerable and open to an attack, potentially impacted by viruses and malware; however, firewalls can help mitigate this risk. Type 2 solutions include Parallels and Oracle virtual box [4]. Each solution has minimum hardware and OS requirements for the host device, but most modern-day systems can operate a type 2 solution.
To conclude, when choosing between hypervisors, the user must consider the required solution size. Where hundreds of VM’s are to be deployed, a type 1 solution will be best suited, but this will come with an increased cost. Type 2 solutions are better suited for small and less complicated solutions, which can be implemented quickly and cheaply.



[bookmark: _Toc192001439]1.2.	IP Addressing
IP (Internet Protocol) works with packets to ensure data is transmitted efficiently across a network. Each packet contains destination and source IP data, allowing routers and switches to direct data efficiently.
[image: A diagram of a computer network
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[bookmark: _Hlk189462915]Figure 2. IP communications across networks [5]
IP addresses are crucial for networks and the internet to operate. They comprise a unique string of numbers assigned to a device, allowing networks to identify and communicate with each other [5]. There are two versions of IP:
IP Version 4 (IPv4): uses a 32-bit address structured into four sets of numbers ranging between 0 and 255, for example, 192.168.1.1 [6]. Due to the limitation of approximately 4.3 billion unique addresses, a technology called Network Address Translation (NAT) was introduced, allowing multiple devices on a single network to share one public IP address [7]. To enable NAT, a router is required to modify the IP address in each packet; this can increase network latency.
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[bookmark: _Hlk189462928]Figure 3. IPv4 address example
IP Version 6 (IPv6): was created to deal with the shortage of IPv4 addresses. IPv6 uses a 128-bit address structured in eight groups of four hexadecimal digits, for example, 2001:0dd8:0012:0001:3c5e:7334:0000:5db1; this large combination allows for 340 undecillion addresses. With so many addresses available, a NAT is not required. However, this is supported to enable communication with version 4 addresses.  
IP addresses using casting to send data across a network. 
Unicast: to send data to a specific source
Multicast: to send to many sources
Broadcast: data is sent to all devices in the network (not supported in IPv6)
Anycast: Supported on IPv6, allows for communication between the nearest device.
Subnetting is the process of splitting a network into smaller sub-networks. This is achieved by using the host section of an IP address to create subnets. This allows for efficient IP address allocation by assigning only the required addresses to each subnet, enhancing network performance by limiting the number of devices within each subnet.  
Subnetting improves security by separating subnets from one another, allowing restricted access between them. Subnets enable network administrators to manage traffic more effectively. IPv6 has a larger address, allowing for larger subnets.
IP addresses are also essential for controlling network security, allowing network administrators to control access to specific addresses and monitor and track traffic. Policies can be set up on particular IPs to permit traffic based on specific rules; for example, an organisation may not be allowed to access certain websites. IPv6 provides enhanced security over v4 because it includes built-in encryption, reducing the risk of an attack.



[bookmark: _Toc192001440]1.3.	Routing:
Routers are part of the distribution layer and connect multiple networks, directing packets to their destination. Routing is the method of selecting a path within a network, resulting in network efficiency that minimises network issues by directing traffic to maximise network capacity [8]
Routing protocols are rules a router uses to determine the path using the most efficient route. To achieve this, routers hold routing tables containing information about the networks and paths for packets to travel. Routers observe the header of each packet and use the routing table to direct to the destination IP address using the appropriate interface [9].
There are two methods of protocols, static and dynamic. Static routing uses routing tables to determine an exact path between devices; the paths are configured manually and remain static unless a network administrator changes the route. The advantages are that routes are not changed, unexpected network behaviour is reduced, and there is no requirement for complex algorithms. There is an added layer of security, as only network admins can configure paths across a network. However, due to administrative burdens, static configurations are only suitable for smaller networks and are not scalable. An example where a static protocol is often used is a dedicated VPN link to a remote office.
Dynamic routing automatically changes the routing table depending on the network. This is achieved using algorithms to determine the quickest path from source to destination, updating the routing table dynamically [10]. Figure 5 below shows how dynamic routing can dynamically change paths based on network conditions where a static connection would fail.
           [image: A diagram of a router
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[bookmark: _Hlk189462978]Figure 4. Dynamic routing example
The advantage of this method is the ability to adapt to network conditions, such as changing paths based on network traffic and bandwidth. Dynamic routing is scalable and operates efficiently on extensive networks with automatic configuration. Dynamic routing introduces a greater security risk than static setups; for example, man-in-the-middle attacks can modify routing information to manipulate data flow. Dynamic routing is used by internet service providers (ISPs), where protocols connect global network traffic.
Cisco describes key dynamic routing protocols [11]. Routing information protocol (RIP) updates neighbouring routers regularly, helping them update the shortest path with the fewest hops. Open short path first (OSPF) is a more advanced protocol that uses link state advertisements (LSAs) to learn all connected devices on the network dynamically; this enables a fast recalculation of routes if a network topology changes.
Many of today's networks use a hybrid approach to combine the advantages of both static and hybrid protocols, allowing for balanced security and performance with scalability when needed.


[bookmark: _Toc192001441]1.4.	Network Services:
Virtual private networks (VPNs) direct all internet traffic through a separate encrypted server, protecting incoming/outgoing data from unauthorised access and enabling user privacy [12]. Hosts transmit unencrypted traffic through a VPN tunnel to a VPN gateway, where the data is encrypted between gateways. Security Planet [13] outlines common internet protocols; DMVPN and IPSec technologies are widely adopted due to their strong security, performance and simplified connection process. Best practices include IP encryption to ensure privacy and two-factor authentication to restrict unauthorised access.

Dynamic Host Configuration Protocol (DHCP) is used to automatically assign IP addresses and other network configurations e.g. subnet masks [14]. The protocol temporarily leases IP addresses from a list of addresses (Scope) for a defined period or until they are no longer required. A dedicated DHCP server may be utilised, but smaller networks can use a router for DHCP services. DHCP can reduce network administration and configuration errors. Servers should be regularly monitored to ensure the best performance and identify any errors.

Active Directory Domain Services (AD DS) is a Microsoft-developed service that manages network resources, including user profiles, devices, groups and resources [15]. This is achieved using a hierarchical structure (domain) that organises network objects into containers for more straightforward management. Domains can be structured into trees and forests to mirror a company structure. AD DS is responsible for authenticating devices and users to ensure authorised access. To enhance security, AD should use least private access, only giving the permission necessary.

Certificate Authority is a trusted organisation that issues and manages digital certificates for secure network communication and authentication [16]. Websites use SSL certificates to ensure trust and security for web browsers and authenticate data sent from a web server. Certificates validate the website's identity and encrypt communication; the certificate contains the issuer's name and contact details, including the public key and domain name. A certificate authority should use strict cryptography standards to protect data.








[bookmark: _Toc192001442]2. Task 2 – Technical Documentation
[bookmark: _Toc192001443]2.1.	Choosing Hypervisor
The network will be set up using Hypervisor 2 technology. The research in Task 1 identified that Type 1 hypervisor is more suited for larger scale networks and comes at a more significant cost. Type 1 also comes with a higher complexity for setup; the upskilling would be difficult with the project's small-time scale.
As a student, a type 2 hypervisor will allow for greater ease of use, with the ability to install and manage on top of an existing operating system without the need for costly equipment.  Oracle VirtualBox offers a free, open-source hypervisor that can use multiple operating systems, which will suit the deployment needed for this network.

2.2. [bookmark: _Toc192001444]Download and Setup
Microsoft Windows server and client were downloaded from the official Microsoft Website [17].
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[bookmark: _Hlk191709011]Figure 5. Microsoft Windows Server 2022 download centre
The Linux server/client was downloaded from the official Debian Website [18] as shown in the figure below.

[image: A screenshot of a computer
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Figure 6. Debian download centre
Virtual box was used as a hypervisor and to install the required servers and clients. The example below the initial windows server setup.
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[bookmark: _Hlk191710340]Figure 7. Sever install from hypervisor software
During installation, the storage, memory and processors are allocated to each client as server, as shown in the example below.

[image: A screenshot of a computer
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[bookmark: _Hlk191710379]Figure 8. Selecting memory and processors speeds required

The example below shows the windows server operating system installation in progress.
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Figure 9. Windows server installation screen




The example below shows the Debian server operating system installation in progress.
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Figure 10. Debian server (command line) installation screen

The example below shows the Debian client operating system installation in progress.
[image: A screenshot of a computer
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[bookmark: _Hlk191999724]Figure 11. Debian client (GUI) installation screen



2.3. [bookmark: _Toc192001445]Configure IP Addressing
Below shows the IP address configurations for Windows client and Windows server (internal):
[image: A screenshot of a computer
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[bookmark: _Hlk191999869]Figure 12. Windows Server (right) and client (right) IP configuration
Below is a screenshot of the windows server (external) IP configuration.

[image: A screenshot of a computer
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[bookmark: _Hlk191999897]Figure 13. Windows Server External IP configuration

Whilst configuring the Linux server access was denied because the user was not set up as a Sudo user, this was overcome by logging into the root and updating user to a super user to give privileges required.
Whilst setting up super users another issue occurred was package not having utility, this was overcome by entering “sudo nano /etc/apt/sources.list” and pointing the repo to online with the following commands:

[image: A screen shot of a computer
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[bookmark: _Hlk191999984]Figure 14. Debian server configuration access denied
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[bookmark: _Hlk192000018]Figure 15. Debian server configuration access denied
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[bookmark: _Hlk192000062]Figure 16. Debian issue failing to setup super user

Once sudo user was set up the IP address for the Linux server were successfully configured as shown below:
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[bookmark: _Hlk192000081]Figure 17. Linux Server IP configuration

Below shows a screenshot of the Linux IP address configuration.
[image: A screenshot of a computer
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[bookmark: _Hlk192000135]Figure 18. Linux Client IP configuration




2.4. [bookmark: _Toc192001446]Test and Troubleshoot
The initial ping test from Windows client to windows sever and vice versa were unsuccessful. After some troubleshooting it was identified to be a firewall issue. After disabling the firewalls from both Windows client and server the pings were successful.
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[bookmark: _Hlk192000335]Figure 19. Unsuccessful Ping to from Windows client to server
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[bookmark: _Hlk192000362]Figure 20. Troubleshooting – Turning firewall off on Windows client and server

The screenshot below shows successful ping from Windows client to server and vice versa:
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Figure 21. Successful Ping from windows server (left) and windows client (right)

Below shows a successful ping from Linux server to the Windows server:
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Figure 22. Successful Ping to Windows Server from Linux server



The screenshot below shows successful ping from windows server to Linux server:
[image: A computer screen shot of a computer screen
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Figure 23. Successful Ping to from windows server to Linux Server
Initially there was an issue pinging the Linux client to the Linux server, this was overcome by inputting the correct gateway address
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[bookmark: _Hlk192000997]Figure 24. unsuccessful Ping to from Linux client to Linux Server
Below shows the successful ping test between Linux client and Linux server
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Figure 25. Successful Pings between Linux client (right) and Linux Server (left)

Finally, I attempted to ping Linux client to windows client and this was unsuccessful which was expected.
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[bookmark: _Hlk192001055]Figure 26. unsuccessful Pings between Linux client and windows client
3. [bookmark: _Toc192001447]Reflection 

Deploying the topology came with many challenges, including IP conflicts and firewall restrictions. IP address conflicts were resolved through trial and error with the aid of research to understand better how to configure correctly. Firewalls caused issues blocking traffic and preventing a ping test, resulting in the need to disable them to complete the task. Based on years of Microsoft Windows experience, working in these software packages was much easier than working with Linux. To overcome the lack of Linux experience, I completed some basic tutorials to understand the environment better. The VirtualBox hypervisor was easy to set up for each client and server, allowing many customisation options.


[bookmark: _Toc192001448]Conclusion
The initial research provided the necessary information to complete the organization's network topology. In conclusion, Hypervisor Type 2 was chosen, as it better meets the business's needs regarding smaller scale, cost and time to implement. Additionally, research on IP addressing and routing offered a deeper understanding of the protocols and their functions. Finally, investigating the types of network services helped identify how to manage and secure networks efficiently. 
Building the final topology was not straightforward, with many issues requiring troubleshooting. Overcoming these issues helped give a better understanding of network setups and how to troubleshoot effectively, expanding on my initial research with real world examples. 
Next steps for this project will be to secure the network, set up and maintain network services and resources.


[bookmark: _Toc192001449]Abbreviations

	Abbreviation
	Definition

	CPU
	Central processing unit


	OS
	Operating System


	RAM
	Random Access Memory


	VM
	Virtual Machine


	NIC
	Network Interface card
	

	[bookmark: _Hlk172703809]TTL 
	Time To Live


	TCP
	Transmission Control Protocol 


	IP
	Internet Protocol


	LAN
	Local Area Network


	[bookmark: _Hlk172703834]ISP
	Internet Service Providers


	RIP
	Routing Information Protocol (RIP)


	OSPF
	Open Short Path First 


	LSA
	Link State Advertisements


	VPN
	Virtual Private Network


	DHCP
	The Dynamic Host Configuration Protocol


	AD DS
	Active Directory Domain Services


	CA
	Certificate Authorities
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Installing Debian via the Internet

This method of installing Debian requires a functioning Internet connection during installation. Compared to other methods you end up downloading less data as the process will be tailored to your requirements. Ethernet and wireless connections are supported.
Small CDs or USB sticks

The following are image files. For details, please see: Network install from a minimal CD
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Tiny CDs, flexible USB sticks, etc. Network boot

For advanced users: You can download a couple of image files of small size, suitable for USB Sticks and similar devices, write them to the media, and then start the installation by booting from that. For advanced users: You set up a TFTP and a DHCP (or BOOTP, or RARP) server which will serve the installation media to machines on your local network. If your client machine's BIOS supports it,
There is some diversity in the support for installing from various very small images between the architectures. you can then boot the Debian installation system from the network (using PXE and TFTP), and proceed with installing the rest of Debian from the network.

For details, please refer to the installation manual for your architecture, especially the chapter “Obtaining System Installation Media”. Not all machines support booting from the network. Because of the additional work required, this method for installing Debian is not recommended for novice users.

Here are the links to the available image files (look at the MANIFEST file for information): For details, please refer to the installation manual for your architecture, especially the chapter “Preparing Files for TFTP Net Booting”.
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= amd64, arm64, armhf, {386, mips64el, ppcb4el, s390x
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[The programs included with the Debian GNU/Linux sustem are free sof tuare;
fthe exact distribution terms for each program are described in the
individual files in /usr/share/doc/x/capyright.

pebian GNU/Linux comes with ABSOLUTELY NO KARRANTY, to the extent

fpernitted by applicable law.

juileox joaC-Server: ~$ uhoami

Juilcoxjo

Juilcox joac-Server:~s sudo su

[-bash: "sudo: command not found

juilcox joaC-Server:™$ apt update && upgrade -y

[Feading package lists... Done

- Could not open lock file /var/libsapt/lists/lock - open (13: Permission denied)

[F: Unable to lock directory /var/lib/apt/listss

4 Problem unlinking the file svarscache/apt/pkgcache.bin - RemoveCaches (13: Permission denied)
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Juilcox joac-Server:~s sudo su
[-bash: "sudo: command not found
juilcox joaC-Server:™$ apt update && upgrade -y
[Feading package lists... Done
- Could not open lock file /var/libsapt/lists/lock - open (13: Permission denied)
[F: Unable to lock directory /var/lib/apt/listss
4 Problem unlinking the file svarscache/apt/pkgcache.bin - RemoveCaches (13: Permission denied)
Ji: Problem unlinking the file svarscache/apt/srcpkgcache.bin - RemoveCaches (13: Permission denied)
Juileox joac-Server: ™% su -
IPassuord:
rootac-server:~# su root
# apt update
/#[Debian GNU/Linux 12.9.6 Bookworm_ - Dfficial amde4 DVD Binary-1 with firmware 20256111-10:55] bookworm InRelease

[Err:2 cdrom:// [Debian GNU/Linux 12.9.6 Bookworm_ - 0fficial amds4 DVD Binary-1 with firmuare 26250111-10:55] bookworm Release

Flease use apt-cdrom to make this CO-ROM recognized by APT. apt-get update cannot be used to add new CO-ROMs
[Feading package lists... Done
fE: The repository 'cdrom://[Debian GNU/Linux 12.9.6 _Bookuorm_ - 0fficial amdéé DVD Binary-1 with firmuare 20250111-10:55] bookworm Release' does not have a Rell
fease file.
|\ Undating from such a repository can't be done securely, and is therefore disabled by default.
Ji: See apt-secure(8) manpage for repository creation and user configuration details.
rootec-server:“# apt install sudo -y
[Feading package lists... Done
[puilding dependency tree... Done
[Feading state information... Done
[The following NEW packages will be installed:

sudo
o upgraded, 1 neuwly installed, @ to remove and @ not upgraded.
Jieed to get 0 B/1,889 kB of archives.
Jpfter this operation, 6,199 kB of additional disk space will be used.
o THorking] [ 1874.673321] sdev/sro: Can't open blockdev
tedia change: please insert the disc labeled

'Debian GNU/Linux 12.9.0 _Bookuorm_ - Official amdéd DVD Binary-1 with firmuare 20250111-10:55"
in the drive '/media/cdrom/’ and press [Enter]

o Thorking]

o [Horking] [ 1970.488813] sdev/sro: Can't open blockdev

tedia change: please insert the disc labeled

'Debian GNU/Linux 12.9.0 _Bookuorm_ - Official amdéd DVD Binary-1 with firmuare 20250111-10:55"
in the drive ‘/media/cdrom/' and press [Enter]

o Dhorking] [ 1971.581132] sdev/sro: Can't open blockdev

tedia change: please insert the disc labeled

'Debian GNU/Linux 12.9.0 _Bookuorm_ - Official amdéd DVD Binary-1 with firmuare 20250111-10:55"
in the drive '/media/cdrom/’ and press [Enter]

o [Horking] [ 1989.796941] sdev/sro: Can't open blockdev

tedia change: please insert the disc labeled

'Debian GNU/Linux 12.9.0 _Bookuorm_ - Official amdéd DVD Binary-1 with firmuare 20250111-10:55"
in the drive '/media/cdrom/’ and press [Enter]
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C:\Users\vboxuser>ping 172.16.1.10 (c) Microsoft Corporation. All rights reserved

C: \Users\vboxuser>ping 172.16.1.54

pinging 172.16.1.10 with 32 bytes of data:
Reply from 172.16.1.10: bytes=32 tinecins TTL-128
Reply from 172.16.1.10: bytes=32 timecins
Reply from 172.16.1.10: bytes
Reply from 172.16.1.10: bytes=32 tinecins TTL-128

pinging 172.16.1.54 with 32 bytes of data:
Control-C

~c

C: \Usens\vboxuser>ping 172.16.1.254

Pinging 172.16.1.254 with 32 bytes of data
Reply from 172.16.1.254: bytes=32 time<ims TTL=128
Reply from 172.16.1.254: bytes=32 time-Ims TTL=128
Reply from 172.16.1.254: bytes=32 time<ims TTL=128
Reply from 172.16.1.254: bytes=32 time<ims TTL=128

Ping statistics for 172.16.1.10:

Packets: Sent = 4, Received = 4, Lost = @ (é% loss),
pproxinate round trip tines in milli-seconds:

Mininun = 6ns, Maxinun = Ous, Average = oms

ping statistics for 172.16.1.254:
Packets: Sent = 4, Received = 4, Lost = @ (0% loss)
Approximate round trip times in milli-seconds
Mininum = ems, Maximum = ims, Average = @ms

c: \Users\vboxusers,,

C:\Users\vboxuser>
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s License vald for 173 days
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JLinux C-Server 6.1.0-23-amds4 #1 SMP PREEMPT_DYNAMIC Debian 6.1.123-1 (2025-01-82) x86_64

[The programs included with the Debian GNU/Linux sustem are free sof tuare;
fthe exact distribution terms for each program are described in the
individual files in /usr/share/doc/x/capyright.

pebian GNU/Linux comes with ABSOLUTELY NO KARRANTY, to the extent
pernitted by applicable law.
Last login: Tue Feb 18 19:51:43 GMT 2025 on ttyl
Juilcax joac-Server: ™% sudo su
[sudo] passuord for wilcoxjo:
rootac-server: /home/wileoxjo# ip ad
1: 1o: <LOOPBACK,UP,LOMER_UP> mtu 65536 gdisc nogueue state UNKNOWN group default olen 1000
Link/loopback 08:00 00:00 hri 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid_Lft forever preferred_lft forever
inet6 ::1/128 scope host nopref ixroute
valid_Lft forever preferred_lft forever
: enpes3: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1508 gdisc fo_codel state UP group default glen 100
Link/ether 08:00:27:46:65:73 brd Ff:ff:ff:ffffff
inet 10.0.2.15/24 brd 10.0.2.255 scope global dynamic enpes3
valid_Lft 8631isec preferred_lft 86311sec
inete fe0::a00:27ff:fed6:6573/64 scope link
valid_Lft forever preferred_lft forever
: enpesB: <BROADCAST,MULTICAST> mtu 1506 qdisc noop state DOWN group default glen 1800
Link/ether 08:00:27:61:fa:hl brd Ffiff:ff:ffiffiff
: enpes3: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1508 gdisc fo_codel state UP group default glen 100
Link/ether 08:00:27 84 brd f FEffEfff
inet 210.103.5.2/30 brd 210.103.5.3 scape global enposs
valid_Lft forever preferred_lft forever
inete fe0::a00:27ff:7e16:9784/64 scope link
valid_Lft forever preferred_lft forever
Jrootac-server: shome/wilcoxjo# ping 216.103.5.
.103.5.1 (210.103.5.1) 56(84) bytes of data.
from 210.103. icmp_seo=1
from 210.103. icmp_seg=2
from 210.103. icmp_ses=3
from 210.103.5.1: icmp_seq=4
from 210.103. icmp_sed=5
from 210.103. icmp_se=6
from 210.103. icmp_sen=7
from 210.103. icmp_se=8
from 210.103.5.1: icmp_seq=9
from 210.103. icmp_seg=18 tt
from 210.103.
from 210.103.
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c: \Users\vboxuser>ping 210.103.5.2

Pinging 216.163.5.2 with 32 bytes of data
Reply from 216.103.5.2: bytes=32 time=ims
Reply from 216.103.5.2: bytes=32 time<ims
Reply from 216.103.5.2: bytes=32 time<ims
Reply from 216.103.5.2: bytes=32 time<ims

RRRXR

ping statistics for 210.103.5.2

Packets: Sent = 4, Received = 4, Lost = @ (6% loss),
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Passuord:
Linux C-Server 6.1.0-29-amd64 #1 SMP PREEMPT_DYNAMIC Debian 6.1.123-1 (2025-1-02) x86_64

wileaxjo

The programs included with the Debian GNU/Linux system are free sof tuare;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/+/copyright.

wilcoxjo@C-Client: ~

wilcoxjoec-Client:~$ ping 210.103.5.2

64 bytes from 10.1.1.10: icmp_se
64 bytes from 10.1.1.10: icmp_seq=3 ttl=64 time:
o

-- 16.1.1.10 ping statistics ---

ng
3 packets transmitted, 3 received, 0% packet loss, time 2505ms Sckets ane - eceive e oss e 77ms
i us e iee L o D870, 208/0 50470 038 e 5 packets transmitted, 5 received, % packet loss, time 4077ms

wilcox joGC-Server: ™ _ rtt min/avg/max/mdev = ©.441/0.498/0.687/0.094 m:
wilcoxjoec-client:~s ||

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent PING 210.103.5.2 (210.103.5.2) 56(84) bytes of data
pernitted by applicable lau. on 210.103.5.2

Last login: Tue Mar 4 12:45:34 GNT 2625 on ttul from 210.103.5.2 Hm
wilcoxjoeC-Server:™$ ping 10.1.1.10 from 210.103.5.2 tm
PING 10.1.1.10 (10.1.1.10) 56(84) bytes of data. from 210.103.5.2 tim
64 bytes from 10.1.1.10: icmp_seg=1 ttl=6d tine=0.564 ns from 210.103.5.2 i
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i { @ @ ront el BORES I B@GS@rstcr

: 1250
W o partysumny A & D) o0t B





image26.png
il C-Client [Running] - Oracle VM VirtualBox -
Fle Machne View Input Devies Hep

Activities £ Terminal 4 Mar 12:56

wilcoxjo@C-Clie

~$ ping 210.103.5.1
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