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Introduction

In the world of networking and network security, access control lists (ACLs) are fundamental tools
used to permit or deny traffic based on specified rules. They help administrators enforce policies,
secure networks, and optimize performance. When managing multiple networks, especially those
that are contiguous or closely related, creating an effective ACL becomes essential. A common
challenge faced by network engineers is determining a single ACL statement that can match
multiple network ranges efficiently without compromising security.

This article delves into the principles of access control lists, focusing on how to craft a single
statement that matches multiple IP networks, specifically the networks 192.168.16.0, 192.168.17.0,
192.168.18.0, and 192.168.19.0. We will explore subnetting, summarization, and best practices for
writing optimized ACL statements. Whether you're preparing for certification exams or managing
real-world networks, understanding these concepts is vital.

Understanding Access Control Lists (ACLs)

What Are ACLs?

Access Control Lists are sets of rules applied to network interfaces to control the flow of traffic. They
can be configured on routers and switches to permit or deny traffic based on criteria such as
source/destination IP addresses, protocols, and port numbers.

Types of ACLs

- Standard ACLs: Filter traffic based solely on source IP addresses.
- Extended ACLs: Filter based on source/destination IP addresses, protocols, and port numbers.

This article primarily concerns standard and extended ACLs, especially the latter, as they offer more
granular control suitable for matching multiple subnets.



The Challenge: Matching Multiple Networks with a Single ACL Statement

When networks are contiguous or can be summarized, network administrators prefer to use a single
statement that matches all relevant networks. This approach simplifies ACLs, reduces processing
overhead, and makes the rules easier to manage.

The networks in question are:

-192.168.16.0

-192.168.17.0

-192.168.18.0

-192.168.19.0

These are four class C networks with similar IP address ranges. The goal is to find an ACL statement
that matches all of these networks simultaneously.

Subnetting and Summarization Fundamentals
What Is Subnetting?

Subnetting involves dividing a larger network into smaller subnetworks, allowing more efficient IP
address management and improved security.

Summarization (Route Aggregation)

Summarization is the process of combining multiple contiguous networks into a single, summarized
route. This is particularly useful for ACLs, as it allows matching multiple networks with a single
statement.

How to Summarize These Networks

Notice the pattern:

-192.168.16.0/24

-192.168.17.0/24

-192.168.18.0/24

-192.168.19.0/24

These are four /24 networks with consecutive third octet values (16, 17, 18, 19). They can be
summarized into a single network with a larger subnet mask.

Finding the Correct Summarized Network
Step-by-Step Summarization Process

1. Convert the IP addresses to binary:



-192.168.16.0

-192.168.17.0

-192.168.18.0

-192.168.19.0

2. Identify the common bits:

The third octet ranges from 16 to 19, which in binary are:
-16: 00010000

-17: 00010001

-18: 00010010

-19: 00010011

3. Determine the common prefix:

The first four bits (0001) are the same across all four addresses. The remaining bits vary.

4. Determine the subnet mask:

Since the first four bits of the third octet are fixed, and the last four bits vary, the network can be
summarized with a mask that covers these four bits.

This corresponds to a /22 subnet mask in CIDR notation:
- 255.255.252.0
Explanation:

- /22 means the first 22 bits are network bits.
- The mask 255.255.252.0 in decimal corresponds to:

11111111.11111111.11111100.00000000
Final Summarized Network

- Network Address: 192.168.16.0
- Subnet Mask: 255.255.252.0 (/22)

This network includes IP addresses from 192.168.16.0 to 192.168.19.255, covering all four
networks.

Crafting the ACL Statement
Using CIDR Notation
A typical ACL statement matching all four networks would look like:

" plaintext



permit ip 192.168.16.0 255.255.252.0 any

or in extended ACL syntax:

" plaintext
access-list 100 permit ip 192.168.16.0 255.255.252.0 any

Explanation

-192.168.16.0 is the network address.
- 255.255.252.0 is the subnet mask, covering all four networks.
- any allows matching all traffic from these networks.

Important Considerations

- Ensure that the summarized network does not overlap with other networks unintentionally.
- Use precise masks to avoid unintentionally including other networks.
- Remember that ACLs are processed sequentially; place more specific rules above less specific ones.

Practical Applications and Best Practices
When to Use Summarization

- When multiple networks are contiguous.
- To reduce ACL complexity.
- To improve router performance by reducing the number of ACL entries.

Best Practices for Writing ACLs

- Always test ACLs in a lab environment before deploying.

- Use the most specific rules first; broad rules should come after.
- Document your ACLs thoroughly.

- Regularly review and update ACLs to adapt to network changes.

Summary

Matching multiple networks with a single ACL statement is a common task in network management.
By understanding subnetting and summarization principles, network administrators can craft
efficient, effective ACLs that cover multiple contiguous networks. In the specific case of networks
192.168.16.0, 192.168.17.0, 192.168.18.0, and 192.168.19.0, the summarized network
192.168.16.0/22 (or 255.255.252.0 mask) encompasses all four.

Using CIDR notation simplifies ACL configuration and enhances network security by minimizing rule
complexity. Always ensure that your summarized network accurately reflects your intended scope
and that your ACLs are well-structured and documented. Properly implemented, ACLs are powerful



tools to control network traffic, improve security, and streamline network management.

Additional Resources

- Cisco Documentation on ACLs and CIDR
- Subnetting and Summarization Tutorials
- Network Security Best Practices

- Certification Study Guides (CCNA, CCNP)

In conclusion, understanding how to efficiently match multiple networks with a single ACL
statement not only simplifies network configuration but also enhances security and performance.
Mastery of subnetting and summarization techniques is essential for effective network management,
especially in complex enterprise environments.

Frequently Asked Questions

Which access list statement matches the networks
192.168.16.0, 192.168.17.0, 192.168.18.0, and 192.168.19.0?

A standard or extended ACL with the network 192.168.16.0/22 or a wildcard mask covering these
networks.

What is the correct wildcard mask to match all four networks:
192.168.16.0, 192.168.17.0, 192.168.18.0, and 192.168.19.0?

The wildcard mask 0.0.3.255, which covers the range from 192.168.16.0 to 192.168.19.255.

Which access list statement can be used to match all four
networks in a single rule?

access-list 100 permit ip 192.168.16.0 0.0.3.255 any

Why is the network 192.168.16.0/22 suitable for matching all
four networks listed?

Because the /22 subnet mask covers the IP range 192.168.16.0 to 192.168.19.255, including all four
networks.

What is the significance of using a wildcard mask in ACLs for



matching multiple networks?

Wildcard masks allow matching a range of IP addresses efficiently, covering multiple networks with
a single rule.

If you want to match only the four specific /24 networks, which
ACL statement would you use?

access-list 100 permit ip 192.168.16.0 255.255.255.0 192.168.17.0 255.255.255.0 192.168.18.0
255.255.255.0 192.168.19.0 255.255.255.0

Can a single extended ACL match multiple contiguous
networks like 192.168.16.0 to 192.168.19.255?

Yes, by specifying the network address with an appropriate wildcard mask that covers the range.

Which network statement is most concise for matching
192.168.16.0 through 192.168.19.0?

access-list 100 permit ip 192.168.16.0 0.0.3.255 any

How does understanding subnet masks help in creating ACLs
that match multiple networks?

Understanding subnet masks allows you to create precise wildcard masks that efficiently match
multiple IP ranges.

What is the key concept behind matching multiple networks
with a single ACL statement?

Using proper wildcard masks or subnetting to cover a range of IP addresses with minimal rules.

Additional Resources

Understanding Single Access List Statements and Their Role in Network Management

In the realm of network security and traffic management, Access Control Lists (ACLs) play a pivotal
role in determining the flow of data packets through routers and switches. Specifically, single access
list statements serve as powerful tools to enforce security policies, filter traffic, and streamline
network operations. This article delves into the concept of ACLs, focusing on identifying a single
access list statement that can match multiple networks—particularly the subnets 192.168.16.0,
192.168.17.0, 192.168.18.0, and 192.168.19.0—which are part of the private IP address space.
Through comprehensive explanations, technical insights, and detailed analysis, we aim to illuminate
the principles behind crafting effective ACLs and selecting the appropriate statement to encompass
these networks efficiently.



Foundations of Access Control Lists (ACLS)

What Are ACLs and Why Are They Important?

Access Control Lists are configurations set on routers and switches that specify which packets are
permitted or denied based on criteria such as source and destination IP addresses, protocols, and
port numbers. They serve as gatekeepers, providing a layer of security by filtering unwanted traffic
and ensuring that only authorized data packets traverse the network.

ACLs are crucial for:
- Enhancing security: Preventing unauthorized access.
- Traffic regulation: Prioritizing or restricting specific types of traffic.

- Network segmentation: Isolating parts of a network for security or performance reasons.
- Monitoring and auditing: Tracking access attempts and traffic flow.

Types of ACLs

There are primarily two types of ACLs:
1. Standard ACLs: Filter traffic based solely on the source IP address.

2. Extended ACLs: Filter traffic based on source and destination IP addresses, protocols, and port
numbers.

For the purpose of matching multiple subnets, standard ACLs are often sufficient, especially when
the goal is to permit or deny entire networks based on their I[P address ranges.

Understanding the Networks in Question

Details of the Networks

The networks specified are:

-192.168.16.0
-192.168.17.0
-192.168.18.0
-192.168.19.0



All these networks are part of the private IP address space designated for internal network use. They
are contiguous subnets within the 192.168.0.0/16 block, each separated by a single octet increment.

Analyzing the Network Addresses

Let's analyze the key aspects:

- Classless Inter-Domain Routing (CIDR): Typically, these networks are configured with a subnet
mask such as 255.255.255.0 (/24), which makes each network span 256 addresses.

- Range and Continuity: The networks from 192.168.16.0 to 192.168.19.0 are four consecutive /24
subnets. They cover the address ranges:

-192.168.16.0 - 192.168.16.255
-192.168.17.0 - 192.168.17.255
-192.168.18.0 - 192.168.18.255
-192.168.19.0 - 192.168.19.255

- Binary Representation: To understand how to match all these addresses with a single ACL
statement, it's essential to analyze their binary forms.

Crafting a Single ACL Statement to Match Multiple
Networks

The Concept of Subnet Aggregation

Subnet aggregation, or summarization, involves combining multiple contiguous networks into a
single, summarized route or ACL statement. This technique simplifies network management,
enhances performance, and reduces configuration complexity.

In ACLs, this is achieved via wildcard masks—a complementary mask to the subnet mask—that
specify which bits are relevant for matching.

Understanding Wildcard Masks

- Wildcard Mask: Used in Cisco ACLs to specify which bits of an IP address to match.
- Difference from Subnet Mask: While the subnet mask indicates network and host bits, the wildcard
mask indicates which bits are "ignored" (set to 1) and which are significant (set to 0).

For example:



- Subnet mask: 255.255.255.0 (/24)
- Wildcard mask: 0.0.0.255 (matches the last octet)

Identifying the Appropriate Summary Address

Given the networks, the goal is to find a summary route that covers all four networks:

-192.168.16.0/24
-192.168.17.0/24
-192.168.18.0/24
-192.168.19.0/24

These are contiguous in the 192.168.16.0 to 192.168.19.255 range.
Step 1: Convert the network addresses to binary:

| Network | Binary (first octet) | Binary (second octet) |
| I | |

| 192.168.16.0 | 11000000 | 00010000 |

| 192.168.17.0 | 11000000 | 00010001 |

| 192.168.18.0 | 11000000 | 00010010 |

| 192.168.19.0 | 11000000 | 00010011 |

Step 2: Find common bits:
In the second octet:

-00010000
- 00010001

(
(
- 00010010 (
(

1
1
1
- 00010011 (1

6)
7)
8)
9)
The first 4 bits of these binary numbers are identical: 0001

The last 4 bits vary:

So, the common bits in the second octet are the first 4 bits: 0001
Step 3: Determine the summarization:
- The networks can be summarized as 192.168.16.0/22

Because:



-192.168.16.0/22 covers the address range 192.168.16.0 to 192.168.19.255
Step 4: Formulate the ACL statement:
The summarized network:

- Network address: 192.168.16.0
- Mask: /22 (255.255.252.0)

The wildcard mask:

- Wildcard mask = inverted subnet mask
Inversion of 255.255.252.0:

- 255.255.252.0 — 0.0.3.255

Therefore, the ACL statement:

" plaintext

192.168.16.0 0.0.3.255

matches all four networks.

Evaluating the Multiple-Choice Options

Given the typical options provided in a quiz or exam setting, the correct choice should reflect the
summarized network 192.168.16.0/22, represented in ACL syntax as:

-°192.168.16.0 0.0.3.255°

This single statement effectively matches all four networks.

Other options might include:

- Specific /24 statements for each network (inefficient, not a single statement).

- Broader masks like 192.168.16.0 0.0.15.255 (/20), which covers more addresses than necessary.
- Less specific masks that do not precisely match the contiguous range.

Implications and Best Practices for Network



Administrators

Advantages of Using Summarized ACLs

- Simplification: Reduces the number of ACL entries, making configurations cleaner.
- Efficiency: Decreases processing time on routers, as fewer rules need to be evaluated.
- Maintainability: Easier to update and troubleshoot.

Potential Pitfalls

- Overly broad masks: Can inadvertently block or permit unintended traffic.
- Misconfiguration: Incorrect wildcard masks may lead to security loopholes or traffic issues.
- Lack of specificity: When more granular filtering is needed, summarized ACLs may be insufficient.

Best Practices

- Use the most specific ACLs appropriate for security requirements.

- Employ subnet summarization where possible for efficiency.

- Regularly audit ACLs to ensure they align with current network policies.

- Document ACL configurations thoroughly to facilitate troubleshooting and updates.

Conclusion: The Power of Effective ACL Design

The question of which single access list statement matches multiple networks such as 192.168.16.0,
192.168.17.0, 192.168.18.0, and 192.168.19.0 underscores a fundamental principle in network
management: the importance of efficient, accurate, and scalable filtering mechanisms. Through the
application of subnet aggregation and a clear understanding of wildcard masks, network
administrators can craft ACL statements that are both precise and manageable.

In this context, the ideal ACL statement to match all four networks is:

" plaintext
192
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