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Introduction

Interconnecting multiple Local Area Networks (LANSs) via routers is a fundamental aspect
of modern network design, enabling efficient communication across different network
segments. In the scenario depicted in Figure 6.33.a, three LANs are interconnected by two
routers, forming a simple yet effective network topology. Proper IP address assignment in
such a topology is crucial for ensuring seamless communication, scalability, and
manageability. This article explores the process of assigning IP addresses to the LANs and
routers, considering best practices, subnetting strategies, and address planning to
optimize network performance.

Understanding the Network Topology

Overview of the Network Layout

The network comprises three LANSs, each representing a distinct network segment,
connected via two routers. Typically, the topology looks like this:

- LAN 1 and Router 1: LAN 1 connects to Router 1.
- LAN 2 and Router 2: LAN 2 connects to Router 2.
- LAN 3: Connected via the two routers, forming a path between the first two LANSs.

The routers serve as gateways between LANSs, enabling inter-LAN communication. The key
is to assign IP addresses such that each LAN is on a unique subnet, and the routers have
interfaces on each subnet with appropriate IP addresses.



Planning IP Addressing Scheme

Choosing the Addressing Strategy

Before assigning addresses, consider these aspects:

- Private IP Address Space: Use RFC 1918 private IP ranges to avoid conflicts with public
addresses. Common ranges include:

-10.0.0.0/8

-172.16.0.0/12

-192.168.0.0/16

- Subnetting: Divide the IP space into subnets for each LAN, ensuring efficient utilization.

- Address Consistency: Maintain a logical structure, e.g., sequential subnet ranges for
each LAN.

Determining Subnet Sizes

Estimate the number of hosts per LAN to determine subnet sizes:

- For example:

- LAN 1: 50 hosts
- LAN 2: 30 hosts
- LAN 3: 20 hosts

Add a few addresses for network and broadcast addresses, plus future growth.
Based on these:

| LAN | Hosts Needed | Subnet Mask | Number of Addresses |

I | | | |

| LAN 1 | 50 | /26 (255.255.255.192) | 64 addresses (62 usable) |
| LAN 2 | 30 | /27 (255.255.255.224) | 32 addresses (30 usable) |
| LAN 3 | 20 | /27 (255.255.255.224) | 32 addresses (30 usable) |

Assigning IP Addresses to LANs

Selecting the Address Space



Suppose we choose the 192.168.0.0/24 range for simplicity. Divide this space into subnets:

-LAN 1: 192.168.0.0/26
- LAN 2: 192.168.0.64/27
- LAN 3: 192.168.0.96/27

This assignment provides:

-LAN 1:192.168.0.1 to 192.168.0.62 (usable IPs)
- LAN 2: 192.168.0.65 to 192.168.0.94
- LAN 3:192.168.0.97 to 192.168.0.126

Assigning Host and Gateway Addresses

-LAN 1:

- Network Address: 192.168.0.0

- Broadcast Address: 192.168.0.63

- Default Gateway (Router Interface): 192.168.0.1
- Host Addresses: 192.168.0.2 to 192.168.0.62

- LAN 2:

- Network Address: 192.168.0.64

- Broadcast Address: 192.168.0.95

- Default Gateway: 192.168.0.65

- Host Addresses: 192.168.0.66 to 192.168.0.94

- LAN 3:

- Network Address: 192.168.0.96

- Broadcast Address: 192.168.0.127

- Default Gateway: 192.168.0.97

- Host Addresses: 192.168.0.98 to 192.168.0.126

Assigning IP Addresses to Routers

Router Interface Addressing

Each router connects to two LANs, with each interface assigned an IP address within the
corresponding LAN subnet:

- Router 1:
- Interface connected to LAN 1: 192.168.0.1



- Interface connected to Router 2 (inter-router link): Assign a dedicated subnet, e.g.,
10.0.0.0/30
- Interface connected to LAN 3: 192.168.0.97 (or a different IP in LAN 3 subnet)

- Router 2:

- Interface connected to LAN 2: 192.168.0.65

- Interface connected to Router 1: 10.0.0.1

- Interface connected to LAN 3: 192.168.0.98 (or a different IP in LAN 3 subnet)

Establishing the Inter-Router Link

Use a small subnet for the router-to-router connection, such as:

- Network: 10.0.0.0/30
- Router 1 Interface: 10.0.0.1
- Router 2 Interface: 10.0.0.2

This subnet provides four IP addresses (two usable), suitable for point-to-point links.

Final Addressing Summary

| Network Element | Interface | Assigned IP Address | Subnet |

I I | I |

| LAN 1 | Gateway | 192.168.0.1 | 192.168.0.0/26 |

| LAN 2 | Gateway | 192.168.0.65 | 192.168.0.64/27 |

| LAN 3 | Gateway | 192.168.0.97 | 192.168.0.96/27 |

| Router 1 to LAN 1| Interface | 192.168.0.1 | 192.168.0.0/26 |

| Router 2 to LAN 2| Interface | 192.168.0.65 | 192.168.0.64/27 |
| Router 1 to Router | Interface | 10.0.0.1 | 10.0.0.0/30 |

| Router 2 to Router | Interface | 10.0.0.2 | 10.0.0.0/30 |

| Router 1 to LAN 3| Interface | 192.168.0.97 | 192.168.0.96/27 |
| Router 2 to LAN 3| Interface | 192.168.0.98 | 192.168.0.96/27 |

Implementation Considerations

Addressing Best Practices

- Use consistent subnetting schemes for clarity.
- Reserve IP addresses for network infrastructure and management.



- Document all assigned addresses for future reference.
- Avoid overlapping subnets to prevent routing issues.

Routing Protocols and Configuration

- Configure static routes or dynamic routing protocols (e.g., OSPF, EIGRP) to facilitate
communication between LANSs.

- Enable routing on routers and verify connectivity with ping tests.

- Ensure proper subnet masks and default gateways are configured on all hosts.

Conclusion

Proper IP address assignment in a network with three LANs interconnected by two routers
involves careful planning of subnets, address ranges, and interface addresses. By selecting
appropriate private IP ranges and subnet masks based on host requirements, network
administrators can ensure scalable, manageable, and conflict-free network operation. The
approach outlined provides a structured framework to assign IP addresses effectively,
laying the foundation for robust network communication across interconnected LAN
segments.
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Frequently Asked Questions

What is the general topology of the network shown in
Figure 6.33.a involving three LANs and two routers?

The topology consists of three LANs interconnected via two routers, where each LAN is
connected to a router, and the routers are connected to each other, forming a triad of
networks with inter-router links.



How should IP addresses be assigned to each LAN in the
network?

IP addresses should be assigned by dividing a designated network address into subnets for
each LAN, ensuring each LAN has a unique subnet, and configuring router interfaces with
appropriate IP addresses within those subnets.

What considerations are important when selecting IP
address ranges for the LANs?

Considerations include avoiding overlapping subnets, choosing IP ranges that fit the
subnet mask, and ensuring the address space is sufficient for current and future host
requirements in each LAN.

How do you determine the subnet mask for each LAN in
this topology?

The subnet mask is determined based on the number of hosts needed in each LAN; for
example, using a mask that allows for enough host addresses while minimizing address
wastage, such as /24 for up to 254 hosts.

What are the steps to assign IP addresses to the routers'
interfaces in this network?

Identify the subnets for each LAN, assign a unique IP address within each subnet to the
router interface connected to that LAN, and assign an IP address to the inter-router link
within its subnet.

How do routing protocols facilitate communication
between these three LANSs?

Routing protocols like OSPF or EIGRP help routers discover network paths, dynamically
learn about each LAN's IP subnets, and ensure proper packet forwarding across the
interconnected networks.

What role does the inter-router link play in this network
setup?

The inter-router link provides a communication pathway between the two routers,
enabling data exchange and routing information transfer to connect all three LANs
effectively.

What are common IP addressing schemes suitable for
small to medium-sized LANSs in this topology?

Common schemes include using private IP address ranges like 192.168.x.x or 10.x.X.x,



with subnet masks such as /24 or /25, depending on the number of hosts needed.

How can subnetting improve IP address utilization in
this network?

Subnetting allows dividing a larger network into smaller, manageable subnets tailored to
each LAN's size, reducing wastage of IP addresses and enhancing network organization.

What are best practices for documenting IP address
assignments in a network with multiple LANs and
routers?

Maintain a network diagram with subnet details, record IP addresses assigned to each
interface, document subnet masks and routing configurations, and keep this information
updated for troubleshooting and future expansion.

Additional Resources
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Introduction

In modern networking, the efficient design and configuration of IP addressing schemes
across interconnected Local Area Networks (LANs) are fundamental for ensuring seamless
communication, scalability, and security. When multiple LANs are interconnected via
routers, assigning appropriate IP addresses becomes a critical task. This not only
facilitates proper routing but also simplifies network management, troubleshooting, and
future expansion.

In this detailed review, we explore the scenario of three LANs interconnected through two
routers, as depicted in Figure 6.33.a (conceptually). We will delve into the steps required
for assigning IP addresses, analyze the network topology, explain subnetting principles,
and demonstrate best practices for designing an effective IP addressing plan.

Understanding the Network Topology

Before assigning IP addresses, it's crucial to understand the network topology. The typical
setup involves:



- Three LANSs: Let's denote them as LAN A, LAN B, and LAN C.

- Two Routers: Router 1 connects LAN A and LAN B. Router 2 connects LAN C to the other
two LANSs.

- Inter-router Link: The two routers are interconnected via a dedicated link.

Assumed Topology:

LAN A --- Router 1 --- Router 2 --- LAN C

\
LAN B

- LAN A: Connected to Router 1

- LAN B: Connected to Router 1

- LAN C: Connected to Router 2

- Router 1: Connects LAN A and LAN B, and links to Router 2
- Router 2: Connects LAN C and links back to Router 1

This topology is common in hierarchical network designs, leveraging routers to segment
traffic and improve performance.

Key Concepts for IP Address Assignment

To assign IP addresses effectively, several core concepts must be understood:
2.1 IP Address Classes and Subnetting

- Classes of IP Addresses:

- Class A: 0.0.0.0 to 127.255.255.255

- Class B: 128.0.0.0 to 191.255.255.255
- Class C: 192.0.0.0 to 223.255.255.255

- Private IP Address Ranges:

- Class A: 10.0.0.0 to 10.255.255.255

- Class B: 172.16.0.0 to 172.31.255.255

- Class C: 192.168.0.0 to 192.168.255.255

Using private IP addresses for LANs is typical, especially in internal networks, to conserve
public IP space and enhance security.

2.2 Subnetting

Subnetting divides a network into smaller logical segments, improving management and
security. When assigning IP addresses:

- Determine the number of hosts per LAN.



- Decide on subnet sizes based on future growth.
- Use subnet masks to define network and host portions.

2.3 Routing and Address Planning
- Ensuring each LAN has a unique network address.

- Assigning IP addresses to interfaces of routers and hosts.
- Configuring routing protocols or static routes for communication across subnets.

Step-by-Step Approach to Assign IP Addresses

The process involves methodical planning, considering network requirements and
constraints.

3.1 Determine Network Requirements

- Number of Hosts per LAN: Estimate maximum hosts needed.

- Growth Plans: Anticipate future expansion.

- Security Needs: Segment networks to isolate sensitive data.

- Connectivity Requirements: Identify required inter-LAN communication.
Suppose:

- LAN A: 50 hosts

- LAN B: 30 hosts

- LAN C: 20 hosts

3.2 Selecting a Private IP Address Range

For simplicity and scalability, choose a Class B private address space, such as
172.16.0.0/12.

Alternatively, you might select 192.168.0.0/16 if preferred.
Assuming 172.16.0.0/12, which provides many subnets.

3.3 Subnetting the Address Space

Given the needs, assign subnets:

- LAN A: Needs at least 50 hosts — /26 subnet (64 addresses)
- LAN B: Needs at least 30 hosts — /27 subnet (32 addresses)
- LAN C: Needs at least 20 hosts — /27 subnet (32 addresses)

- Inter-router links: Use point-to-point subnets (commonly /30)

Example subnet allocations:



| LAN | Subnet | Network Address | Subnet Mask | Usable Hosts |

I I | | I I

| LAN A|172.16.0.0/26 ] 172.16.0.0 | 255.255.255.192 | 62 hosts |

| LAN B | 172.16.0.64/27 | 172.16.0.64 | 255.255.255.224 | 30 hosts |

| LAN C | 172.16.0.96/27 | 172.16.0.96 | 255.255.255.224 | 30 hosts |

| Router Link 1 (Router 1 to Router 2) | 172.16.0.128/30 | 172.16.0.128 | 255.255.255.252 |
2 hosts |

| Router Link 2 (Router 2 to Router 1) | 172.16.0.132/30 | 172.16.0.132 | 255.255.255.252 |
2 hosts |

(Note: /30 subnet masks are standard for point-to-point links)
3.4 Assigning IP Addresses to Hosts and Routers

- Assign network addresses to router interfaces connected to LANSs.
- Assign host addresses within each subnet.

Sample assignments:

- Router 1 Interface to LAN A: 172.16.0.1

- Router 1 Interface to LAN B: 172.16.0.65

- Router 1 Interface to Router 2: 172.16.0.129

- Router 2 Interface to LAN C: 172.16.0.97
- Router 2 Interface to Router 1: 172.16.0.130

- Hosts in LAN A: Assign IPs from 172.16.0.2 to 172.16.0.62

- Hosts in LAN B: Assign IPs from 172.16.0.66 to 172.16.0.94

- Hosts in LAN C: Assign IPs from 172.16.0.98 to 172.16.0.126

3.5 Configuring Routing

- Use static routing or dynamic routing protocols (e.g., OSPF, EIGRP).

- Set default gateways on hosts to their respective router interfaces.
- Ensure routers have routes to reach each LAN.

Best Practices in IP Address Planning

To facilitate smooth network operation, adhere to these best practices:
4.1 Consistency and Documentation

- Maintain detailed records of all assigned IP addresses.

- Use a clear naming convention for subnets and hosts.

- Document subnet masks, gateway addresses, and routing configurations.

4.2 Hierarchical Addressing



- Use a hierarchical scheme that reflects the physical or logical network layout.
- Facilitate route summarization to reduce routing table size.

4.3 Reserve Addresses

- Reserve network and broadcast addresses.
- Allocate a range of IPs for future growth.

- Assign static IPs to critical network devices.

4.4 Security Measures

- Use private IP ranges to prevent direct exposure.
- Implement access control and segmentation through subnetting.

Advanced Considerations

5.1 Using VLANSs and Subnets

If VLANs are employed within LANSs, assign IP subnets accordingly, ensuring VLAN IDs
match subnet boundaries.

5.2 IPv6 Deployment

While IPv4 remains prevalent, consider planning for IPv6 addressing for future-proofing,
especially in large or expanding networks.

5.3 NAT and Public IPs

For internet connectivity, plan for Network Address Translation (NAT) and assign public
IPs to routers' external interfaces.

Conclusion

Assigning IP addresses in a network comprising three LANs interconnected via two
routers requires careful analysis, planning, and adherence to best practices. By
understanding the topology, estimating host requirements, selecting appropriate address
ranges, subnetting effectively, and configuring routing, network administrators can ensure
a scalable, secure, and efficient network.

This approach not only simplifies current operations but also lays a strong foundation for
future expansion and integration. Proper documentation and ongoing management are
essential for maintaining network health, troubleshooting issues, and adapting to evolving



organizational needs.
In summary, the key steps involve:

1. Analyzing network requirements.

2. Selecting suitable private IP address space.

3. Subnetting to meet current and future needs.

4. Assigning IP addresses systematically to LANs and router interfaces.
5. Configuring routing protocols or static routes.

6. Documenting the entire scheme meticulously.

By following these procedures, network engineers

Consider Three Lans Interconnected By Two Routers As Shown
In Figure 6 33 A Assign Ip Addresses To

Consider Three Lans Interconnected By Two Routers As Shown In Figure 6 33 A Assign Ip Addresses
To

Related Articles

e How Is The AHvap Used To Calculate The Mass Of Liquid Boiled By 1 KJ Ofenergy?A. 1k] X
AHvap X G/mol

e Express The Following Pattern As An Algebraic Expression: 88, 75, 62, 49. Use N For The
Term Number.

e Data Collection By Means Of Observation (the Qualitative Method) Can Include Which Of The
Following?

Back to Home


https://sip.evo9x.com/ma12/consider-three-lans-interconnected-by-two-routers-as-shown-in-figure-6-33-a-assign-ip-addresses-to.pdf
https://sip.evo9x.com/ma12/consider-three-lans-interconnected-by-two-routers-as-shown-in-figure-6-33-a-assign-ip-addresses-to.pdf
https://sip.evo9x.com/ma12/how-is-the-ahvap-used-to-calculate-the-mass-of-liquid-boiled-by-1-kj-ofenergy-a-1kj-x-ahvap-x-g-mol.pdf
https://sip.evo9x.com/ma12/how-is-the-ahvap-used-to-calculate-the-mass-of-liquid-boiled-by-1-kj-ofenergy-a-1kj-x-ahvap-x-g-mol.pdf
https://sip.evo9x.com/ma12/express-the-following-pattern-as-an-algebraic-expression-88-75-62-49-use-n-for-the-term-number.pdf
https://sip.evo9x.com/ma12/express-the-following-pattern-as-an-algebraic-expression-88-75-62-49-use-n-for-the-term-number.pdf
https://sip.evo9x.com/ma12/data-collection-by-means-of-observation-the-qualitative-method-can-include-which-of-the-following.pdf
https://sip.evo9x.com/ma12/data-collection-by-means-of-observation-the-qualitative-method-can-include-which-of-the-following.pdf
https://sip.evo9x.com

