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In the world of networking, efficient IP address management is crucial for
ensuring optimal performance, security, and scalability. When an organization
is assigned a specific IP prefix, such as 212.1.1/24, and needs to create
multiple subnets—particularly four in this case—it becomes essential to
understand subnetting fundamentals. Proper subnetting enables the
organization to segment its network into manageable parts, improve security,
and optimize the use of available IP addresses. This article explores the
process of subnetting a Class C network prefix 212.1.1/24 into four subnets,
detailing the concepts, calculations, and practical steps involved.

Understanding the Basics of IP Addressing and
Subnetting

Classful IP Addressing

Historically, IP addresses were divided into classes-A, B, C, D, and E-based
on their leading bits and address ranges. A Class C network, such as
212.1.1/24, has the following characteristics:

- Network bits: 24

- Host bits: 8

- Default subnet mask: 255.255.255.0

What Is Subnetting?

Subnetting involves dividing a larger network into smaller, manageable
subnetworks or subnets. This process:

- Improves network security

- Enhances traffic management

- Allows for better IP address utilization

- Facilitates network organization



Why Subnet a Class C Network?

Since a Class C network typically contains up to 254 usable addresses,
subnetting allows organizations to:

- Create multiple smaller networks

- Isolate groups of devices

- Allocate IP addresses efficiently

Understanding the Given Network: 212.1.1/24

Network Details

- Address: 212.1.1.0
- Default subnet mask: 255.255.255.0
- Total usable addresses: 254 (from 212.1.1.1 to 212.1.1.254)

Objective

To divide this /24 network into four subnets, each capable of supporting a
subset of devices, while ensuring efficient IP address utilization.

Calculating Subnets for Four Segments

Step 1: Determine the Number of Subnets Needed

The organization requires four subnets. To achieve this, we need to borrow
bits from the host portion of the address to create additional network bits.

Step 2: Find the Number of Bits to Borrow

Number of bits to borrow (subnet bits) must satisfy:
- 2”n = Number of subnets needed

For four subnets:
- 272 =4

Thus, borrow 2 bits from the host portion.



Step 3: Determine New Subnet Mask
Original mask: /24 (255.255.255.0)

Adding 2 bits:
- New mask: /24 + 2 = /26

Convert to decimal:
- /26 = 255.255.255.,192

This means each subnet has:
- 64 addresses (276)
- 62 usable host addresses (64 - 2 for network and broadcast addresses)

Step 4: Calculate Subnet Ranges

Subnet increment is based on the last octet:
- Increment: 256 - 192 = 64

Subnets:

1. 212.1.1.0/26: Addresses from 212.1.1.1 to 212.1.1.62

2. 212.1.1.64/26: Addresses from 212.1.1.65 to 212.1.1.126
3. 212.1.1.128/26: Addresses from 212.1.1.129 to 212.1.1.190
4, 212.1.1.192/26: Addresses from 212.1.1.193 to 212.1.1.254

Subnetting Details for the Four Subnets

Subnet 1: 212.1.1.0/26

- Network Address: 212.1.1.0
- Broadcast Address: 212.1.1.63
- Usable IPs: 212.1.1.1 to 212.1.1.62

Subnet 2: 212.1.1.64/26

- Network Address: 212.1.1.64
- Broadcast Address: 212.1.1.127
- Usable IPs: 212.1.1.65 to 212.1.1.126

Subnet 3: 212.1.1.128/26

- Network Address: 212.1.1.128
- Broadcast Address: 212.1.1.191



- Usable IPs: 212.1.1.129 to 212.1.1.190

Subnet 4: 212.1.1.192/26

- Network Address: 212.1.1.192
- Broadcast Address: 212.1.1.255
- Usable IPs: 212.1.1.193 to 212.1.1.254

Practical Considerations in Subnetting

Address Planning

- Allocate subnets based on department or function
- Reserve some addresses for future expansion
- Avoid overlapping subnets

Subnet Mask Application

- Use the subnet masks in network configurations
- Ensure routers and switches are configured with correct masks

Broadcast and Network Addresses

- Always remember to reserve network (first) and broadcast (last) addresses
- These cannot be assigned to hosts

Advantages of Subnetting into Four Subnets

Enhanced network security through segmentation

Improved network management and troubleshooting

Efficient IP address utilization

Reduced broadcast domains, leading to better performance

Flexibility for future network expansion



Summary of the Subnetting Process

1. Identify the total number of subnets needed (4 in this case)

2. Determine the number of bits to borrow from the host portion (2 bits for
4 subnets)

3. Calculate the new subnet mask (/26 or 255.255.255.192)
4. Divide the address space into subnets based on the mask

5. Assign network addresses, broadcast addresses, and usable host addresses

Conclusion

Efficient subnetting of a Class C network like 212.1.1/24 into four smaller
subnets is a fundamental skill in network administration. By borrowing bits
from the host portion and adjusting the subnet mask, organizations can create
subnetworks tailored to their operational needs. Proper planning ensures
optimal IP address utilization, enhances security, and simplifies network
management. Whether for small office networks or larger enterprise segments,
understanding how to subnet effectively is essential for building scalable,
reliable, and secure networks.

Additional Resources

- Cisco Subnetting Tutorials

- IP Addressing and Subnetting for Beginners
- Network Design Best Practices

- Online Subnet Calculators

This comprehensive guide aims to equip network administrators, students, and
IT professionals with the knowledge needed to confidently subnet a Class C
network into multiple segments, starting with the specific example of



212.1.1/24 into four subnets. Proper understanding and application of these
principles will facilitate efficient network design and management.

Frequently Asked Questions

How do I subnet the 212.1.1.0/24 network into four
subnets?

To subnet 212.1.1.0/24 into four subnets, you need to borrow 2 bits from the
host portion, resulting in a /26 prefix. This creates four subnets:
212.1.1.0/26, 212.1.1.64/26, 212.1.1.128/26, and 212.1.1.192/26.

What is the subnet mask for dividing a /24 network
into four subnets?

The subnet mask for dividing a /24 network into four subnets is /26, which
corresponds to 255.255.255.192.

How many hosts can each /26 subnet support in the
212.1.1.0/24 network?

Each /26 subnet can support 62 usable hosts, since 64 IP addresses minus 2
reserved addresses (network and broadcast) equals 62 hosts.

What are the network addresses of the four subnets
created from 212.1.1.0/247?

The four subnets are: 212.1.1.0/26, 212.1.1.64/26, 212.1.1.128/26, and
212.1.1.192/26.

Why is it important to subnet a Class C network like
212.1.1.0/247

Subnetting a Class C network allows efficient IP address utilization,
improved network management, enhanced security, and reduced broadcast
domains, especially when dividing into multiple smaller networks.

Can I use Variable Length Subnet Masking (VLSM) for
this subnetting task?

Yes, VLSM can be used to create subnets of different sizes within the
212.1.1.0/24 network, providing more flexibility if required, but for equal
subnets, fixed /26 subnets suffice.



What are the broadcast addresses for each of the
four subnets?

The broadcast addresses are: 212.1.1.63, 212.1.1.127, 212.1.1.191, and
212.1.1.255 for each respective /26 subnet.

Additional Resources

Understanding Subnetting: A Deep Dive into a Class C Network with Prefix
212.1.1/24 for Four Subnets

In the realm of network management and IP address allocation, subnetting
remains a fundamental technique that allows organizations to efficiently
divide and utilize their IP space. When an organization is assigned the
prefix 212.1.1/24, it is essentially provided with a Class C network, which
by default encompasses 256 IP addresses (from 212.1.1.0 to 212.1.1.255). The
need to partition this network into four subnets is a common scenario in
network design, often driven by organizational requirements such as
separating departments, enhancing security, or managing traffic effectively.
This article aims to provide a comprehensive, detailed analysis of how to
approach subnetting this Class C network into four subnets, exploring the
underlying concepts, calculations, and best practices involved.

Understanding the Basics: IP Address Classes
and CIDR Notation

IP Address Classes and Their Significance

Before diving into subnetting specifics, it’s crucial to understand the
structure of IP address classes. Historically, IP addresses were categorized
into classes (A, B, C, D, E) based on their leading bits and address ranges:

- Class A: 0.0.0.0 to 127.255.255.255 (Default mask /8)

- Class B: 128.0.0.0 to 191.255.255.255 (Default mask /16)
- Class C: 192.0.0.0 to 223.255.255.255 (Default mask /24)
- Class D: 224.0.0.0 to 239.255.255.255 (Multicast)

- Class E: 240.0.0.0 to 255.255.255.255 (Experimental)

In this context, the prefix 212.1.1/24 indicates a Class C network. The "/24"
signifies that the first 24 bits are used for network identification, leaving
8 bits for host addresses within this network.



Classless Inter-Domain Routing (CIDR)

Modern networks primarily use CIDR notation, which offers flexibility by
allowing subnet masks of variable length. The prefix 212.1.1/24 is a CIDR
notation indicating the network portion of the address. This notation
simplifies subnet calculations and optimizations by allowing networks to be
divided into various sizes, regardless of their class.

Subnetting Fundamentals: Dividing a /24 Network
into Four Subnets

The Core Concept of Subnetting

Subnetting involves borrowing bits from the host portion of the IP address to
create additional network segments. This process transforms a large network
into smaller, manageable subnets. For the original /24 network, there are 8
bits dedicated for hosts, providing 278 = 256 addresses (including network
and broadcast addresses).

Objective: Divide 212.1.1/24 into four equal subnets, each capable of
accommodating host devices as needed.

Calculating the Number of Bits to Borrow

To create four subnets, we need to determine how many bits to borrow from the
host part:

- Number of subnets

= 2”n, where n = number of borrowed bits.
- For four subnets: n =

log2(4) = 2 bits.

Thus, borrowing 2 bits from the host portion of the IP address will result in
four subnets.

Note: Borrowing bits reduces the number of available hosts per subnet but
increases the number of subnets.

Determining the New Subnet Mask

- Original mask: /24 (255.255.255.0)
- Borrowed bits: 2 (from the host part)



- New mask: /24 + 2 = /26
Expressed in dotted decimal:
- /26 mask: 255.255.255.192

This mask indicates that the first 26 bits are network bits, and the
remaining 6 bits are for hosts.

Calculating Subnet Details and Address Ranges

Number of Hosts per Subnet

- Hosts per subnet = 276 - 2 =64 - 2 = 62
- The subtraction accounts for the network address (all zeros) and broadcast
address (all ones), which are not assignable to hosts.

Subnet Addresses and Ranges

The network 212.1.1.0/24 divided into four /26 subnets will have the
following addresses:

1. First Subnet: 212.1.1.0/26

- Network Address: 212.1.1.0

- Usable IP Range: 212.1.1.1 to 212.1.1.62
- Broadcast Address: 212.1.1.63

2. Second Subnet: 212.1.1.64/26

- Network Address: 212.1.1.64

- Usable IP Range: 212.1.1.65 to 212.1.1.126
- Broadcast Address: 212.1.1.127

3. Third Subnet: 212.1.1.128/26

- Network Address: 212.1.1.128

- Usable IP Range: 212.1.1.129 to 212.1.1.190
- Broadcast Address: 212.1.1.191

4. Fourth Subnet: 212.1.1.192/26

- Network Address: 212.1.1.192

- Usable IP Range: 212.1.1.193 to 212.1.1.254
- Broadcast Address: 212.1.1.255

Note: The last address in each subnet is reserved as the broadcast address,



and the first address is the network identifier. These ranges are vital for
planning host assignment and network configuration.

Implementation Considerations and Best
Practices

Choosing the Appropriate Subnet Mask

Selecting /26 as the subnet mask is ideal for creating four subnets from a
/24 network. It balances the need for multiple subnets with sufficient host
addresses per subnet. However, organizations should consider future growth,
security policies, and specific departmental needs before finalizing subnet
sizes.

Address Planning and Management

- Document Subnets Clearly: Maintain records of network addresses, broadcast
addresses, and subnet purposes.

- Avoid Overlapping Subnets: Ensure that subnet ranges do not overlap with
other network segments.

- Reserve Addresses for Network Devices: Reserve addresses for network
infrastructure such as routers, switches, and gateways.

Security and Traffic Segmentation

Subnetting allows for segmenting network traffic, reducing broadcast domains,
and enhancing security. For example, sensitive departments like finance or HR
can reside on separate subnets, limiting access and potential attack vectors.

Tools and Automation

Utilize subnet calculators, network management tools, and automation scripts
to streamline address allocation, reduce errors, and facilitate network
expansion.



Advanced Topics: Beyond Basic Subnetting

Variable Length Subnet Masking (VLSM)

While this example uses fixed /26 subnets, VLSM allows for creating subnets
of different sizes within the same network, optimizing IP address
utilization.

Subnetting for IPv6

Although IPv6 differs significantly from IPv4, the principles of subnetting
remain similar, emphasizing hierarchical address planning.

Network Design Best Practices

Designing scalable, secure, and manageable networks involves understanding
subnetting deeply, planning for future expansion, and aligning with
organizational requirements.

Conclusion: Strategic Subnetting for
Organizational Efficiency

Subnetting a Class C network with the prefix 212.1.1/24 into four subnets
exemplifies a fundamental yet powerful aspect of network management. By
borrowing two bits, organizations can create four /26 subnets, each with 62
usable host addresses, enabling efficient segmentation, security, and traffic
management. This process underscores the importance of understanding IP
addressing schemes, meticulous planning, and leveraging proper tools to
optimize network resources.

As organizations grow and their networks become more complex, mastery of
subnetting principles ensures that IP address space is used judiciously,
simplifies network administration, and enhances overall security posture.
Whether for small departmental networks or larger enterprise environments,
the strategic application of subnetting techniques remains a cornerstone of
effective network design and management.
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Author's Note: Proper planning and understanding of subnetting are essential
for network administrators aiming to build scalable, secure, and efficient
networks. This article provides a foundational guide, but always tailor
subnetting strategies to your specific organizational needs.
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