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Understanding IP addressing and subnetting is fundamental to managing and designing networks

effectively. When working with a network ID such as 192.168.10.16/28, it's essential to comprehend

how IP addresses are allocated within the subnet, how to identify the range of usable IP addresses,

and what the last available IP address is for assignment. This article provides an in-depth analysis of

these concepts, guiding you through the process step-by-step to determine the last assignable IP

address within this subnet.

Fundamentals of IP Addressing and Subnetting

Before diving into specific calculations, it's essential to grasp some foundational concepts:

What Is an IP Address?

An IP address is a unique identifier assigned to each device on a network. IPv4 addresses are 32-bit

numbers typically represented in dotted-decimal notation (e.g., 192.168.10.16). They consist of two

main parts:

- Network Portion: Identifies the specific network.



- Host Portion: Identifies individual devices within that network.

Subnet Masks and CIDR Notation

Subnet masks divide IP addresses into network and host segments. CIDR (Classless Inter-Domain

Routing) notation, like /28, specifies the length of the network prefix:

- /28 indicates that the first 28 bits are network bits.

- The remaining bits (4 bits in this case) are for host addresses.

Understanding the /28 Subnet

A /28 subnet mask in dotted-decimal notation is 255.255.255.240, which allows:

- Total IP addresses: 2^(32 - 28) = 16 addresses.

- Usable IP addresses: Total minus network and broadcast addresses (usually 2), so 14 addresses.

---

Analyzing the Given Network: 192.168.10.16/28

Let's analyze the provided network ID to determine the address range and identify the last available

IP.



Step 1: Convert the CIDR Notation to Subnet Mask

- /28 corresponds to a subnet mask of 255.255.255.240.

- In binary: 11111111.11111111.11111111.11110000.

Step 2: Determine the Network Address

- The network address is given as 192.168.10.16.

- To verify, perform a bitwise AND between the IP and the subnet mask:

| IP Address | 192.168.10.16 |

|-------------------|--------------------------|

| Subnet Mask | 255.255.255.240 |

| Binary IP | 11000000.10101000.00001010.00010000 |

| Binary Mask | 11111111.11111111.11111111.11110000 |

| Network Address | 11000000.10101000.00001010.00010000 (192.168.10.16) |

- Confirmed that 192.168.10.16 is the network address for this subnet.

Step 3: Calculate the Range of IP Addresses

- Since the subnet has 16 total addresses, they are numbered from 192.168.10.16 up to

192.168.10.31.

- Breakdown:

| Address Type | Address | Explanation |

|--------------------|------------------------------|--------------------------------------------|

| Network Address | 192.168.10.16 | First address in the subnet |



| Usable Addresses | 192.168.10.17 – 192.168.10.30 | Assignable IPs for hosts |

| Broadcast Address| 192.168.10.31 | Last address in the subnet (broadcast) |

- Total IPs: 16, with 14 usable for hosts.

Summary of the IP Range

- Network Address: 192.168.10.16

- First Usable IP: 192.168.10.17

- Last Usable IP: 192.168.10.30

- Broadcast Address: 192.168.10.31

---

Determining the Last Available IP Address

The key question is: What is the IP address assigned if you assign the last available IP in the subnet?

Understanding the Last Available IP

In IPv4 subnetting, the last assignable IP address is typically the IP just before the broadcast address,

which is 192.168.10.31 in this case.

- The last available (usable) IP address is 192.168.10.30.



Implication for Network Configuration

- Assigning 192.168.10.30 ensures optimal utilization of the subnet.

- The broadcast address 192.168.10.31 is reserved for network broadcast purposes and cannot be

assigned to hosts.

Visual Summary of Address Allocation

| Address Type | IP Address | Role |

|--------------------|---------------------|-------------------------------------|

| Network Address | 192.168.10.16 | Defines the subnet |

| Usable IPs | 192.168.10.17 – 192.168.10.30 | Assignable to hosts |

| Last Assignable IP | 192.168.10.30 | The last IP that can be assigned to a device |

| Broadcast Address | 192.168.10.31 | Used for network broadcast |

---

How to Calculate the Last Available IP in Any Subnet

The process illustrated above can be generalized to other subnets:

Step-by-Step Calculation

1. Identify the subnet mask in CIDR notation (e.g., /28).

2. Calculate total number of IP addresses: 2^(32 - subnet prefix).

3. Determine the network address (given or calculated).

4. Find the broadcast address by adding the total number of IPs minus one to the network address.



5. Identify the last usable IP as the broadcast address minus one.

General Formula for the Last Usable IP

- Last usable IP = Broadcast address - 1

Applying this to 192.168.10.16/28:

- Total addresses: 16

- Network address: 192.168.10.16

- Broadcast address: 192.168.10.31

- Last usable IP: 192.168.10.30

---

Practical Applications and Best Practices

Understanding these calculations is crucial for network administrators and engineers when designing

or troubleshooting networks.

Assigning IPs in Practice

- Always reserve the first IP (network address) and the last IP (broadcast address).

- Use the remaining IPs for assigning to hosts.

- Document IP allocations to avoid conflicts.



Subnet Planning Tips

- For small networks requiring up to 14 hosts, a /28 subnet is ideal.

- For larger networks, select a broader subnet mask (e.g., /27, /26).

- Use subnet calculators or network design tools to simplify calculations.

Security and Network Management

- Proper subnetting enhances network security by segmenting traffic.

- Knowing the last assignable IP helps in IP management and avoiding overlaps.

- Regular audits ensure IPs are correctly allocated and unused addresses are reclaimed or reassigned.

---

Conclusion

In summary, given the network ID 192.168.10.16/28, the range of IP addresses spans from

192.168.10.16 to 192.168.10.31. The network address is 192.168.10.16, and the broadcast address is

192.168.10.31. The last available IP address for assignment within this subnet is 192.168.10.30.

Proper understanding of subnetting principles ensures efficient IP management, optimal use of network

addresses, and improved network security.

By mastering these concepts, network professionals can design scalable, efficient, and secure

networks tailored to their organizational needs. Whether setting up small office networks or managing

large enterprise infrastructures, knowing how to identify the last assignable IP address in any subnet is

an essential skill in the field of networking.



Frequently Asked Questions

What is the network address for the IP 192.168.10.16/28?

The network address for 192.168.10.16/28 is 192.168.10.16.

What is the broadcast address for the network 192.168.10.16/28?

The broadcast address is 192.168.10.31.

How many usable IP addresses are available in the

192.168.10.16/28 network?

There are 14 usable IP addresses in this network.

What is the last available IP address in the 192.168.10.16/28

network?

The last available IP address is 192.168.10.30.

If you assign the last available IP in the network, what IP would that

be?

The last available IP address is 192.168.10.30.

Why is 192.168.10.30 considered the last available IP in this

network?

Because 192.168.10.31 is the broadcast address, so 192.168.10.30 is the highest assignable IP.



How do you calculate the range of usable IPs in a /28 network?

You identify the network address, subtract one for the broadcast address, and the remaining IPs are

usable; in this case, 192.168.10.17 to 192.168.10.30.

Can you assign 192.168.10.31 in this network?

No, 192.168.10.31 is the broadcast address and cannot be assigned to a host.

What subnet mask corresponds to /28?

The subnet mask for /28 is 255.255.255.240.

What is the IP address assigned if you choose the last available IP in

the network?

The IP address assigned would be 192.168.10.30.

Additional Resources

The Network ID Is 192.168.10.16/28. What Would Be The IP Address, If You Assign The Last

Available IP

In the world of computer networking, understanding IP address ranges and subnetting is crucial for

efficient network design and management. When a network is assigned a particular IP address and

subnet mask, it sets the boundaries for device communication within that network. One common

question that arises among network administrators and IT enthusiasts is: "Given a specific network ID,

what is the last available IP address that can be assigned to a device?" This question becomes

particularly interesting when dealing with Class C-style private IPs, such as 192.168.10.16/28, which is

frequently used in small to medium-sized networks.

In this article, we will explore what the network ID 192.168.10.16/28 signifies, how subnetting works in



this context, and ultimately, how to determine the last available IP address that can be assigned within

this subnet. Whether you're a network student, a system administrator, or just a tech enthusiast, this

comprehensive guide aims to clarify the concepts with technical precision while remaining accessible.

---

Understanding the Basics: What Is an IP Address and CIDR Notation?

Before diving into specifics, let's establish foundational knowledge.

What Is an IP Address?

An Internet Protocol (IP) address is a unique identifier assigned to each device on a network. IPv4

addresses are 32-bit numbers typically represented in decimal format divided into four octets (e.g.,

192.168.10.16). These addresses enable devices to locate and communicate with each other across

networks.

What Is CIDR Notation?

Classless Inter-Domain Routing (CIDR) notation succinctly describes a network's IP address range and

subnet mask. It combines the network address with a suffix indicating the number of bits used for the

network portion. For example:

- 192.168.10.16/28

Here, `/28` indicates that the first 28 bits are used for network identification, leaving 4 bits for host

addresses within the subnet.

---

Deciphering the CIDR /28: What Does It Mean?



The `/28` prefix indicates a subnet mask of 28 bits set to 1s, which in dotted decimal notation

translates to:

- 255.255.255.240

Calculating the Subnet Mask

To understand the subnet boundary, convert the CIDR prefix to decimal:

- 28 bits for network: 28 ones followed by 4 zeros.

Binary representation:

`11111111.11111111.11111111.11110000`

Which equals:

`255.255.255.240`

Number of Hosts per Subnet

The number of usable IP addresses within the subnet is calculated as:

`2^number_of_host_bits - 2`

Because network and broadcast addresses are reserved.

- Number of host bits: 4 (since 32 - 28 = 4)

- Total IP addresses: 2^4 = 16



- Usable IP addresses: 16 - 2 = 14

This means that within this subnet, you can assign IP addresses to 14 devices.

---

Determining the Subnet Range

Given the network ID of 192.168.10.16/28, let's analyze the network's range.

Step 1: Identify the Network Address

The network address is the first address in the subnet:

- 192.168.10.16

Step 2: Find the Broadcast Address

The broadcast address is the last address in the range, used to send data to all devices on the

subnet.

Since the subnet mask is 255.255.255.240, the block size for the last octet is 16 (since 256 - 240 =

16).

- Starting at 192.168.10.16, the addresses in this subnet are:

- Network Address: 192.168.10.16

- Next block: 192.168.10.32 (since 16 + 16 = 32)

- Therefore, the broadcast address is:



- 192.168.10.31 (since the addresses from 192.168.10.16 to 192.168.10.31 are in this range)

Step 3: List of Usable IP Addresses

The usable IP addresses are those between the network and broadcast addresses:

- 192.168.10.17 to 192.168.10.30

Total usable addresses: 14 (as calculated earlier).

---

The Last Available IP Address in the Subnet

Now, to answer the core question: "What would be the IP address if you assign the last available IP?"

Last Usable IP Address

- The last usable IP address is the one immediately before the broadcast address.

- Since the broadcast address is 192.168.10.31, the last assignable IP is:

- 192.168.10.30

This is the highest IP address within the subnet that can be assigned to a device.

Summary:

| Description | IP Address |

|-------------------------|------------------------|

| Network ID | 192.168.10.16 |



| First usable IP | 192.168.10.17 |

| Last usable IP | 192.168.10.30 |

| Broadcast Address | 192.168.10.31 |

Assigning 192.168.10.30 to a device utilizes the last available IP in this subnet.

---

Practical Implications and Usage

Understanding this range isn't just an academic exercise—it has real-world applications:

Network Planning

- When designing a network, knowing the last available IP helps allocate addresses efficiently,

avoiding overlaps and ensuring sufficient host addresses.

Device Configuration

- Assigning the last IP ensures the maximum utilization of the subnet, especially in small networks.

Troubleshooting

- Recognizing the IP range aids in diagnosing IP conflicts or connectivity issues.

Security Considerations

- Properly understanding IP ranges helps in configuring access controls and network segmentation.

---



Additional Considerations

While we've focused on a specific subnet, it's essential to understand broader concepts:

Subnetting Flexibility

- Small changes in subnet mask alter the range and number of hosts.

Private vs. Public IPs

- 192.168.x.x addresses are private, used within local networks; public IPs are assigned by ISPs.

Dynamic vs. Static IPs

- Devices can be assigned IPs dynamically via DHCP or statically by manual configuration.

---

Conclusion

Navigating IP address ranges and subnetting is fundamental in network administration. For the network

with ID 192.168.10.16/28, the subnet encompasses IP addresses from 192.168.10.16 to

192.168.10.31, with 14 usable addresses. The last available IP address, which can be assigned to a

device, is 192.168.10.30.

Understanding these ranges enables network professionals to optimize address allocation, prevent

conflicts, and maintain efficient network operations. Whether you're setting up a new subnet or

troubleshooting existing configurations, a solid grasp of subnetting principles ensures smoother

network management and better infrastructure planning.

---



In summary:

- Network ID: 192.168.10.16/28

- Subnet mask: 255.255.255.240

- Range of addresses: 192.168.10.16 to 192.168.10.31

- Usable IP addresses: 192.168.10.17 to 192.168.10.30

- Last assignable IP: 192.168.10.30

Mastering these concepts ensures you can confidently manage IP allocations and design robust,

scalable networks.
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