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[bookmark: _Toc223164432]1. Introduction

This aim of this report is to outline the design and implementation of a virtualised network for NOSS2026, a theoretical organisation with locations in Swansea and London. The proposed network topology (Figure 1) requires deploying both a Windows Server and Debian Server to provide client connectivity, and support future addition of network services. All servers and clients are deployed as virtual machines (VMs) in a controlled lab environment, allowing practical demonstration of core network operating system principles while considering performance, security, scalability, and resource management. The report integrates research and practical work, evaluating virtualisation platforms, documenting the deployment and configuration of the virtual infrastructure, and reflecting on technical and personal learning outcomes from the implementation.[bookmark: _Toc223116441]Figure 1, NOSS2026 Topology
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[bookmark: _Toc223164433]2. Research and analysis
[bookmark: _Toc223164434]2.1 Hypervisor Architecture
[bookmark: _Toc223164435]2.1.1 Overview of Hypervisors
Hypervisors are platforms that allow multiple operating systems (OS), referred to as ‘guest’ OS, to run simultaneously on a single physical computer known as the ‘host’ system  [1, p. 5] [2, p. 321] [3] [4]. Through virtualisation, the hypervisor manages the guest’s access to underlying hardware resources. In effect, the hypervisor abstracts each VM into a complete and independent computer system. [1, p. 9] [5, p. 40] [3] [4] [6] [7] [8]. In addition to resource management, hypervisors can provide administrative functions such as snapshot creation, and control the operational state of VMs. E.g., Powering on or off [5, p. 41] [1, pp. 10, 28]. Hypervisors are classified into two architectural models: Type 1 (bare metal) and Type 2 (hosted) [5, p. 41] [1, p. 6] [4] [9] [6].
















[bookmark: _Toc223164436]2.1.2 Type 1 Hypervisors

Type 1 hypervisors run directly on physical hardware and can operate at a higher privilege level than an OS. With this type of hypervisor, the guest OS operate at their native privilege level, however they no longer have the same direct control of hardware resources. Instead, the type 1 hypervisor intercepts resource requests for each guest OS, enforcing strict isolation and security, preventing conflicts and managing access to shared resources [10] [2, p. 321] [11]. Examples of Type 1 hypervisors include VMware ESXi, Microsoft Hyper-V, Oracle VM Server, and Proxmox [9] [5, p. 42] [4].
[image: ][bookmark: _Toc223116442]Figure 2, type 1 (Bare Metal) hypervisor [1]













[bookmark: _Toc223164437]2.1.3 Type 2 Hypervisors

Type 2 hypervisors run as an application on top of a host operating system, operating at a lower privilege level than the host OS. Consequently, the virtual machines they manage also operate at this lower privilege [12]. This adds an additional layer of abstraction between the VMs and the physical hardware, reducing efficiency compared with Type 1 hypervisors, since all resource requests are negotiated between the hypervisor and host OS [2, pp. 329-330] [7]. The host OS also consumes system resources, which can further impact VM performance. Additionally, the isolation and security of the VMs are considered weaker compared to Type 1 hypervisors [11]. Examples include Oracle VirtualBox, VMware Workstation, and Parallels [9] [4].
[image: ][bookmark: _Toc223116443]Figure 3, Type 2 (hosted) Hypervisor [1]



[bookmark: _Toc223164438]2.1.4 Key differences and considerations
[image: ][bookmark: _Toc223116444]Figure 4,  Hypervisor Key differences and Considerations [5, p. 42] [28] [11] [4] [7] [27] [8]




[bookmark: _Toc223164439]2.3 Principles of IP Addressing and Network Identification
[bookmark: _Toc223164440]2.3.1 IP Addressing Overview

IP (Internet Protocol) addresses are numerical identifiers assigned to network interfaces to enable communication. Their fundamental purposes include:
· Uniquely identify each device or interface.
· Ensure data reaches the correct destination.
· Support structured and scalable networks.
· Prevent address conflicts.
[13] [14, p. 29] [15, p. 24] [16]

Each address has a network portion, identifying the network segment, and a host portion, identifying the device within that network [15, p. 30].

[bookmark: _Toc223164441]2.3.2 IPv4 Addresses

· IPv4 addresses are 32-bit identifiers written in dotted decimal notation.
E.g., 192.168.1.1 
· They consist of four 8-bit octets, each from 0–255.
· Subnetting divides a network into smaller segmented networks, giving separate groups of devices distinct address ranges. 
· CIDR (Classless Inter-Domain Routing) notation is used to represent these subnets, specifying the number of bits in the network portion.
E.g., 192.168.1.0/24, first 24 bits for the network, remaining 8 bits for hosts.
	[13] [15, pp. 25-26,28] [17] [18] [16]

[image: ][bookmark: _Toc223116445]Figure 5, IPV4 address structure [29]


[bookmark: _Toc223164442]2.3.3 IPv6 Addresses

· IPv6 addresses are 128-bit identifiers written in hexadecimal, separated by colons.
E.g., 2001:0db8:0000:0000:0000:0000:0000:0001 
(can be shortened to 2001:0db8::1)
· Can also be subnetted. However, its large address space provides vastly more unique addresses, significantly reducing the primary need for subnetting compared to IPv4
[13] [14, p. 29] [15, p. 34] [19, p. 24] [16]

[bookmark: _Toc223164443]2.3.4 Summary

IP addressing is essential for communication across networks. IPv6 was developed to overcome the limitations of IPv4, providing a larger address space which supports network growth. Both protocols can operate simultaneously, allowing networks to adopt IPv6 gradually while maintaining IPv4 compatibility [20] [13] [14, p. 29].



[bookmark: _Toc223164444]2.4 Routing Concepts and Strategy
[bookmark: _Toc223164445]2.4.1 Routing and Switching Overview

Routing is the process of forwarding data packets between different networks using IP addresses [19, p. 8]. A router determines the correct path for traffic to reach its destination. Without routing, communication would be limited to devices within the same LAN [14, pp. 145-147]. Within a local network, switches forward data to the correct device using their permanent physical address called the MAC address [16] [14, p. 69].

[bookmark: _Toc223164446]2.4.2 Static and Dynamic Routing

Static routing involves manually configuring routes on a router. This method is suitable for small networks where the topology does not frequently change. Static routes must be manually updated if the topology is modified [19, pp. 8-11, 15]. Dynamic routing automatically shares routing information between routers, allowing networks to adapt to changes and select efficient paths, thus avoiding errors. It best suited for larger networks [19, p. 15] [14, pp. 143-145].

[bookmark: _Toc223164447]2.4.3 Routing Strategy for NOSS2026 implementation

The NOSS2026 topology consists of two separate LANs; one hosting the Windows Server and client, and the other hosting the Debian Server and client. The two LANs are connected via a dedicated network connection between the servers.

Future enhancements to the implementation will require the Debian Server to be configured as a DHCP relay agent, forwarding DHCP broadcast requests from its local network to the Windows Server, which will provide the DHCP service, Outlined in figure 6, below. As DHCP broadcasts do not cross routers by default, routing must be configured to enable DHCP communication between the networks [21] [22].



[bookmark: _Toc223116446]Figure 6, Enhanced NOSS2026 Topology

[image: ]
Given the small and fixed structure of the topology, static routing would be an appropriate approach. It will allow manual route configuration between the two LANs, ensuring reliable communication while keeping the setup simple to troubleshoot.

[bookmark: _Toc223164448]2.5 Network Services and Their Role
[bookmark: _Toc223164449]2.5.1 Network Services Overview

Network services consist of roles and features that are specifically designed to provide essential functions to clients and support the network infrastructure, in simple terms they make a server useful. By implementing these roles, servers deliver a broad range of practical services, including establishing secure communications, automating configuration, managing user authentication, and issuing digital certificates [23] [24, p. 80].





2.5.2 Examples of Network Services
[image: ][bookmark: _Toc223116447]Figure 7, Examples of Network Services [28] [14, pp. 15,40, 379-380] [23] [24, pp. 80-82] [30]








[bookmark: _Toc223164450]3. Network Deployment and Configuration
[bookmark: _Toc223164451]3.1 Justification of Hypervisor Selection

When selecting a hypervisor, the author considered the factors outlined in section 2. Type 1 hypervisors are technically superior, offering high security, efficiency and minimal overhead, however their requirement for dedicated hardware and more complex configuration reduces practicality in a university lab environment. In this implementation, A Type 2 hypervisor can be considered advantageous for its simpler management and adequate performance on standard desktop systems. Furthermore, the university lab systems are sufficiently powerful to handle the overhead of a hosted solution. Oracle VirtualBox has been pre-installed on these systems, is compatible with both Windows and Linux guests [9], is widely used in education, and can support the networking objectives of this implementation. The author’s decision to use Oracle VirtualBox prioritises accessibility and flexibility over performance.

[bookmark: _Toc223164452]3.2 Acquisition of Software and Environment Setup
[bookmark: _Toc223164453]3.2.1 Software Download

The following screenshots document the acquisition of the required virtualisation software and Operating Systems.










[bookmark: _Toc223116448]Figure 8, Oracle VirtualBox (Type 2 Hypervisor)












[bookmark: _Toc223116449]Figure 9, Windows Server 2022


[bookmark: _Toc223116450]Figure 10, Windows 10 (Client)





















[bookmark: _Toc223116451]Figure 11, Debian distro (Server & Client)





































[bookmark: _Toc223164454]3.2.2 Virtual Network Deployment
3.2.2.1 Windows server
The following screenshots detail key stages of the deployment.

[image: ]Windows Server VM, including hardware allocation information:[bookmark: _Toc223116452]Figure 12, Windows Server (S-DC)





















[image: ]Changing Windows Server name:[bookmark: _Toc223116453]Figure 13, Configuring Server Name Within Windows






[image: ]Adding Networking adapter to S-DC for Swansea LAN:[bookmark: _Toc223116454]Figure 14, Adding Network Adapter to S-DC









[image: ]Adding adapter 3 to Windows Server (link to Debian Server):[bookmark: _Toc223116455]Figure 15, Adding adapter 3 to S-DC
















3.2.2.2 Windows Client

Windows Client VM, including hardware allocation information:
[image: ][bookmark: _Toc223116456]Figure 16, Windows Client (ClientS1)




[image: ]Adding Networking adapter to ClientS1 for Swansea LAN:[bookmark: _Toc223116457]Figure 17, Adding network adapter to ClientS1












3.2.2.3 Debian Server

Debian Server VM, including hardware allocation information:
[image: ][bookmark: _Toc223116458]Figure 18, Debian Server (L-CD)


Installation Settings (CLI based install, no desktop environment):
[image: ][bookmark: _Toc223116459]Figure 19, L-CD installation settings


Adding Networking adapter to L-CD for London LAN:
[image: ]

[bookmark: _Toc223116460]Figure 20, Adding Network adapter to L-CD

Adding adapter 3 to L-CD (link to Windows Server)[image: ]:[bookmark: _Toc223116461]Figure 21, Adding adapter 3 to L-CD
















3.2.2.4 Debian Client

[image: ]Devian Client VM, including hardware allocation information:[bookmark: _Toc223116462]Figure 22, Debian Client (ClientL1)



Naming Debian Client:
[image: ][bookmark: _Toc223116463]Figure 23, Naming Debian client

[image: ] Installation Settings (GUI based install):[bookmark: _Toc223116464]Figure 24, ClientL1 Installation Settings



Adding Networking adapter to ClientL1 for London LAN:
[image: ][bookmark: _Toc223116465]Figure 25, Adding Network adapter to ClientL1


[bookmark: _Toc223164455]3.3 IP Addressing Configuration & Testing
[bookmark: _Toc223164456]3.3.1 Debian Server IP Configuration

[image: ][image: ][bookmark: _Toc223116466]Figure 26, Debian Server (L-CD) IP config.
[bookmark: _Toc223116467]Figure 27, Debain Server (L-CD) Network adapters (Down)




[image: ][bookmark: _Toc223116468]Figure 28, Debian Server (L-CD) Network adapters (UP)

















[bookmark: _Toc223164457]3.3.2 Connectivity Testing

[image: ] Windows Server and Windows Client successful connection:[bookmark: _Toc223116469]Figure 29, Connectivity testing: S-DC and ClientS1


Debian Server and Debian Client successful connection:
[image: ][bookmark: _Toc223116470]Figure 30, Connectivity testing: L-CD and ClientL1

Debian Server and Windows Server successful connection:
[image: ][bookmark: _Toc223116471]Figure 31, Connectivity testing: L-CD and S-DC


[image: ] Debian client and Windows Client unreachable (Routing not yet configured):[bookmark: _Toc223116472]Figure 32, Connectivity testing: ClientL1 and ClientS1


[bookmark: _Toc223164458]4. Reflective Evaluation
[bookmark: _Toc223164459]4.1 Technical Reflection

This project enhanced knowledge of virtualisation, particularly the distinction between Type 1 and Type 2 hypervisors. Appreciating how hypervisors operate relative to guest operating systems improved knowledge of system architecture and resource management in virtualised environments. 

Initial connectivity testing of the Windows Server and Client, failed due to Windows Defender Firewall blocking the ping. Disabling the firewall confirmed that the IP addressing and network configuration were correct, highlighting how security controls can impact testing. For future implementations, defining firewall rules rather than disabling protection entirely would achieve a more secure and controlled approach.

Although services such as DHCP, VPN, and Active Directory have not yet been deployed, researching their functions and considering their integration improved understanding of network services and how they can automate administrative tasks and optimise essential enterprise network functions. 

[bookmark: _Toc223164460]4.2 Personal Development Reflection

This project highlighted the importance of soft skills such as engagement and time management, by requiring careful sequencing of the virtual machines’ setup, network configuration, all necessary preparation ready for the planned deployment of network services. 

Additionally, working with Debian Linux, particularly via. the command line interface, provided valuable exposure to Linux environments, configuring and troubleshooting in this manner strengthened practical skills, as well as built confidence with working in CLI based environments.


Engagement with these tasks, alongside independent research, has enhanced overall capability in both virtualisation and the deployment and management of networks. The project has established a strong foundation of practical experience and technical understanding.




































[bookmark: _Toc223164461]5. Appendices
[bookmark: _Toc223164462]5.1 Hierarchical Privilege
Modern processor architectures implement a hierarchical privilege model, commonly referred to as ‘protection rings’, to regulate access to critical system resources. Jim Ledin describes this concept using the analogy of a medieval castle, where the inner rings have greater privilege and access to protected areas than the outer rings. On Windows and Linux systems [9], the operating system kernel operates in ‘ring 0’, which is typically the highest level of privilege, while user applications run in ring 3 with restricted access. On modern processors, the Type 1 hypervisor can operate in ‘ring -1’ [10] [2, pp. 230-234].
[image: ][bookmark: _Toc223116473]Figure 33, Protection rings [2]








[bookmark: _Toc223164463]5.2 VLSM scheme

The original NOSS2026 topology used /24 subnets for Swansea and London LANs, despite each site having only two devices, resulting in substantial address waste. VLSM was applied to assign /27 subnets to each LAN, providing sufficient capacity for current devices and supporting future expansion. /30 has been applied to the site link supporting the two servers only.

VLSM Addressing Table:
[image: ]
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ehian GNU/Linux 13 L-CD ttyl

_-CD login: dan
“assuord:
Jinux L-CD 6.12.73+deh13-amd6d #1 SMP PREEMPT_DYNAMIC Debian 6.12.73-1 (2026-02-17) xB6_64

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

ehian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
ernitted by applicable law.
janeL-CD: "% ip address
1o: <LDOPBACK,UP,LOWER_UP> mtu 65536 odisc nogueue state UNKNOWN group default glen 1008
Link/loopback brd
inet /8 scope host lo
valid_Lft forever preferred_lft forever
ineté /128 scope host noprefixroute
valid_Lft forever preferred_lft forever
enpos3: <BROADCAST,MULTICAST,UP,LONER_UP> mtu 1508 qdisc fo_codel state UP group default glen 1800

Link/ether brd

altname enxo800273af 74e

inet /24 brd scope global dynamic noprefixroute enpos3
valid_lft 86395sec preferred_lft 75595sec

inete /64 scope link
valid_Lft forever preferred_lft forever

enposa: <BROADCAST,MULTICAST> mtu 1508 gdisc noop state group default glen 1000

Link/ether brd

altname enx08002720d3dc

enpos3: <BROADCAST,MULTICAST> mtu 1508 gdisc noop state group default glen 1000

Link/ether brd

altname enxo80027a7fIsc

janaL-CD: %

1115
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valid_Lft forever preferred_lft forever
ineté /128 scope host noprefixroute
valid_Lft forever preferred_lft forever
+ enpos3: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1508 qdisc fo_codel state UP group default glen 100
Link/ether brd
altname enxo800273af 74e
inet /24 brd scope global dunamic noprefixroute enposs
valid_lft 85615sec preferred_lft 74@15sec
inete /64 scope link
valid_Lft forever preferred_lft forever
: enposs: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1508 qdisc fo_codel state UP group default glen 100
Link/ether brd
altname enx08002720d3dc
inet /27 brd scope global enpass
valid_Lft forever preferred_lft forever
inete /64 scope link proto kernel 11
valid_Lft forever preferred_lft forever
: enpos3: <BROADCAST,MULTICAST> mtu 1508 gdisc noop state group default glen 1000
Link/ether brd
altname enxo80027a7fIsc
Jdanel -c0: /etc/netuorks sudo systemctl restart networking.service
Jdanel -Co: /etc/netuorks ip address
1: 1o: <LOOPBACK,UP,LOMER_UP> mtu 65536 gdisc nogueue state UNKNOWN group default olen 1000
Link/loopback brd
inet /8 scope host lo
valid_Lft forever preferred_lft forever
ineté /128 scope host noprefixroute
valid_Lft forever preferred_lft forever
o: enpos3: <BROADCAST,MULTICAST,UP,LOHER_UP> mtu 1560 gdisc fo_codel state U group default glen 1008
Link/ether brd
altname enxo800273af 74e
inet /24 brd scope global dynamic noprefixroute enposs
valid_lft 86383sec preferred_lft 75583sec
inete /64 scope link
valid_Lft forever preferred_lft forever
j3: enposs: <BROADCAST,MULTICAST,UP,LOER_UP> mtu 1560 gdisc fo_codel state U group default glen 1008
Link/ether brd
altname enx08002720d3dc
inet /27 brd scope global enpass
valid_Lft forever preferred_lft forever
inete /64 scope link proto kernel 11
valid_Lft forever preferred_lft forever
j4: enpos3: <BROADCAST,MULTICAST,UP,LOER_UP> mtu 1560 gdisc fo_codel state U group default glen 1008
Link/ether brd
altname enxo80027a7fIsc
inet /30 brd scope global enpass
valid_Lft forever preferred_lft forever
inete /64 scope link proto kernel 11
valid_Lft forever preferred_lft forever
[daneL-co:/etc/netuorks
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Recycle Bin

or: Command Promet

EEthernet adapter IntSwa

Connection-specific DNS Suffix
Uni Link-local IPv6 Address

. . : fe80::88b7:708e:203F:335e%3
TPva Address. . . . . . .. ... :192.168.10.

Subnet Mask . . . . . .. ....: 255.255.255.224

Default Gateway .

Ethernet adapter External

Connection-specific DNS Suffix
Link-local IPv6 Address - . . : fe89::6020:4307:dd6e: fa9%23
IPva Address. . . . . . .....:20.6.0.

Subnet Mask . . . . . .. ....: 255.255.255.252

Default Gateway .

C:\Users\Administratorsping 192.168.16.10

Pinging 192.168.16.16 with 32 bytes of data
Reply from 192.168.16.16: bytes-32 time=ims TTL-128
Reply from 192.168.16.16: bytes=32 time<ims
Reply from 192.168.16.16: bytes=32 time=2ms
Reply from 192.168.16.16: bytes=32 time<ims TTL-128

Ping statistics for 192.168.16.10
Packets: Sent = 4, Received = 4, Lost = @ (6% loss),
Approximate round trip times in milli-seconds
Minimum = ems, Maximum = 2ms, Average = ems

C:\Users\Administrator>

Windows Server 2022 Datacente

Windows License valid

Build 20348 e.release
0501

GR=E0 26/02/20:

&0 G @rshtcs!

RecycleBin

) Ethernet adapter Internet
Mict

f§ Connection-specific DNS Suffix . : soac.local
Link-local IPv6 Address - . . : fe80::8653:816:d09C: e5a2%15
IPva Address. . . . . . .....:10.6.2.15
Subnet Mask . . . . . . . ....: 255.255.255.6

Default Gate

jay . .. .. ... . :10.6.2.2
Ethernet adapter Intswa
Connection-specific DNS Suffix

Link-local IPv6 Address . . . : fe80::84f:f222:CF20:4480%8
IPv4 Address. . . . . . . ... .: 192.168.10.10

Subnet Mask . . . . . .. ....: 255.255.255.224
Default Gateway . . . . . . . . . : 192.168.10.

c: \Users\Clientsi>ping 192.168.16.1

Pinging 192.168.16.1 with 32 bytes of data
Reply from 192.168.16.1: bytes=32 time<ims
Reply from 192.168.16.1: bytes=32 time<ims TTL=128
Reply from 192.168.16.1: bytes=32 time<ims TTL=128
Reply from 192.168.16.1: bytes=32 time<ims TTL=128

ping statistics for 192.168.16.1
Packets: Sent = 4, Received = 4, Lost = @ (6% loss),
Approximate round trip times in milli-seconds
Minimum = ems, Maximum = @ms, Average = ems

C: \Users\Clients1sy
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the exact distribution terms for each program are described in the 26 Feb 12:36
individual files in /usr/share/doc/+/copyright.

Debian GNU/Linux comes with ABSOLUTELY ND WARRANTY, to the extent
permitted by applicable law
danel-CD:"$ ip address
: 1o: <LOOPBACK,UP,LONER_UP> mtu 65536 qdisc nogueue state UNKNOWN group default glen 1006
Link/1loopback brd
inet /8 scope host lo
valid_Lft forever preferred_Lft forever
inets /128 scope host noprefixroute dan@CL1: ~
valid_Lft forever preferred_Lft forever
2: enpos3: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1560 qdisc fo_codel state UP group default glen 1060

Link/ether brd

altname enxo800273af 74e

inet /24 brd scope global dynamic noprefixroute enpos3
valid_Lft 8639sec preferred_lft 75538sec

inete /64 scope link

valid_Lft forever preferred_lft forever
: enposs: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1508 qdisc fo_codel state UP group default glen 100
Link/ether brd
altname enx08002720d3dc

inet /27 brd scope global enpass
valid_Lft forever preferred_lft forever
inete /64 scope link proto kernel 11
valid_Lft forever preferred_lft forever
+ enpos3: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1508 qdisc fo_codel state UP group default glen 1800
Link/ether brd C
altname enxo80027a7fIsc
inet /30 brd scope global enpass
valid_Lft forever preferred_lft forever
inete /64 scope link proto kernel 11

valid_Lft forever preferred_lft forever
dan@L-CD:™$ ping 192.168.20.10
PING 192.166.20.10 (192.168.20.10) 56(B4) bytes of data
64 bytes from 192.168.20.
64 bytes from 192.168.20.
64 bytes from 192.168.20.
64 bytes from 192.168.20.

64 bytes from 192.168.20.10: icmn_sey
64 bytes from 192.168.20.10: icmn_sey
64 bytes from 192.168.20.10: icmn_sey

64 bytes from 192.168.20.
64 bytes from 192.168.20.
64 bytes from 192.168.20.
64 bytes from 192.168.20.
64 bytes from 192.168.20.
64 bytes from 192.168.20.
64 butes from 192.168.20.

icmp_se:
icmp_se:
icmp_se:
: icmp_se
icmp_se:
icmp_se:

1 tt1=64 tine=0.706 ms
=12 tt1=64 tine=0.467 ms

4 ttl=64 tine=2.56 ms

PC e IO

1236

& A dx
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Link/ether 08:00:27:a7:19:5¢c brd 11:01:11 i
altname enxo80027a7fIsc

inete

inet 20.6.0.2/3 brd 20.9.0.3 scope global enposs
valid_Lft forever preferred_lft forever

/64 scope link proto kernel 11
valid_Lft forever preferred_lft forever

danelL-CD: ™% ping 20.0.0.1
PING 20.0.0.1

64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes
64 butes

fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram
fram

(20.6.6.1) 56(84) bytes of data.

20. icmp_se:

20. icmp_se: 14 ms
20. icmp_se: .25 ms
20. icmp_se: .888 ms
20. : icmp_seq=5 tt1=128 time=0.643 ms
20. icmp_se: .03 ms
20. icmp_se: .19 ms
20. icmp_se: .880 ms
20. icmp_seq=9 ttl=128 time=1.00 ms

20. icmp_seq=16 tt1=128 tine=0.814 ms
20. icmp_se: .50 ms
20. icmp_se: 46 ms
20. : icmp_seq=13 ttl=128 time=1.26 ms
20. icmp_se: .89 ms
20. icmp_se: 760 ms
20. icmp_se: .80 ms
20. icmp_se: 977 ms
20. : icmp seq=18 tt1-128 time=0.781 ms

20. icmp_seq=19 tt1=128 time=0.827 ms

20. icmp_se: .459 ms
20. icmp_se: .00 ms
20. icmp_seq=22 ttl=128 time=1.33 ms

20. icmp_seq=23 tt1=128 time=0.896 ms
20. icmp_se: 720 ms
20. icmp_se: 462 ms
20. : icmp_seq=26 tt1=128 time=0.662 ms
20. icmp_se: 14 ms
20. icmp_se: eims
20. icmp_se: .733 ms
20. icmp_se: .02 ms
20. : icmp seq=31 tt1-128 time=1.10 ms

20. icmp_seq=32 tt1=128 time=0.777 ms

20. icmp_se: 738 ms
20. icmp_se: 872 ms
20. icmp_seq=35 ttl=128 time=1.36 ms

20. icmp_seq=36 ttl=128 time=0.792 ms
20. icmp_se: .580 ms
20. icmp_se: .20 ms
20. : icmp_se=33 tt1=128 time=0.987 ms
20. icmp_se: .02 ms
20. icmp_se: .652 ms
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dan@CL1: ~
operable program or batch file
ink/loopback brd
inet /8 scope host 1o c: \Users\Clients1>ipconfig
valid_1ft fo windows TP Configuration
inet6 ::1/128 scop
valid_Lft forever preferred 1ft forever
2: enpos3: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc fq_codel state UP gr Ethernet adapter Internet
oup default qlen 1000
Link/ether brd Connection-specific DNS Suffix . : soac.local
altna 0860275bb76d Link-local IPV6 Address . . . . . : fe80::8653:8016:deSc:e5a2%15
. ? scope . refixroute enpos3 IPv4 Address. . . . . . . . . ..:10.0.2.15
e ia e f 2 scope global noprefixroute enpos3 Subnet Mask . . . . . .. ....:255.255.255.0
valid_lft fo pr _ Default Gateway . . . . . . . . . : 10.6.2.2
inet6 fedo::a00:27ff:fesb:b76d/64 scope link noprefixroute
valid Lft forever preferred 1ft forever Ethernet adapter Intsua
3: enposs: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc fq_codel
oup default qlen 1000 Connection-specific DNS Suffix
brd Link-local IPV6 Address . . . . . : fe80::8daf:f222:cF20:4480%8
IPva Address. . . . . . . . ... : 192.168.10.10
Subnet Mask . . . . . . .....:255.255.255.208
192.168.10.10
o ilos 165 30.10) S6(84) Default Gateway . . . . . . ... : 192.168.10.1
.10 icmp seq=1 Destination acha Wc: \users\CLients1oping 192.168.20.10
.10 icmp Destination
.10 icmp ination acha Pinging 192.168.20.10 with 32 bytes of data
.10 icmp_seq=4 Destination Host Unreachable Request timed out
Request timed out.

Request timed out.
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Network | Device IP Address Subnet Mask CIDR | Default
/ Link Gateway
Swansea | Windows | 192.168.10.1 | 255.255.255.224 | /27 | N/A
LAN Server
(s-DC)
Swansea | Windows | 192.168.10.10 | 255.255.255.224 | /27 | 192.168.10.1
LAN 10 Client
(cs1)
London | Debian 192.168.20.1 | 255.255.255.224 | /27 | N/A
LAN Server
(L-CD)
London | Debian 192.168.20.10 | 255.255.255.224 | /27 | 192.168.20.1
LAN Client
(cL1)
Site Link | Windows | 20.0.0.2 255.255.255.252 | /30 | N/A
Server
(s-DC)
Site Link | Debian 20.0.0.1 255.255.255.252 | /30 | N/A
Server

(L-CcD)





