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Netcat
The versatile TCP and UDP utility for reading, writing, and testing network

connections in authorized work.

Executive Summary
Netcat, often run as the command nc, is a small utility that reads from and writes to network

connections over TCP or UDP. Administrators and security professionals use it to test whether a

port is reachable, check what a service returns, and move data between systems. Like all such

tools, it should only be used on systems and networks you own or are authorized to test.

What It Is
Netcat is a general-purpose networking utility often described as a Swiss army knife because a

single small program can connect out to a service, listen for an incoming connection, or pipe

data between the two. It works at the raw TCP and UDP level, so whatever you type or send

goes straight onto the wire and whatever comes back is shown to you. Several implementations

exist, including the traditional Netcat, the OpenBSD version, and Ncat from the Nmap project,

and they differ slightly in options and features. Because it is simple, scriptable, and available

almost everywhere, Netcat is a staple for quick network testing, file transfer between trusted

hosts, and diagnostic work.

Why It Matters
Netcat answers a question professionals ask constantly: can this system actually reach that

service on that port, and what does it say back? That makes it invaluable for confirming firewall

and routing changes, verifying that a newly deployed service is listening, and collecting the

banner a service presents. In authorized security testing it helps confirm connectivity to a

discovered service before deeper analysis. Because the same simplicity that helps

administrators also helps attackers, Netcat is frequently seen in intrusion write-ups, so
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defenders benefit from recognizing how it is misused and monitoring for its behavior on their

own systems.

How It Works
Netcat operates in one of two roles. In client mode it opens a connection to a target host and

port and then relays your input to that service and the service's output back to you. In listen

mode it waits for an incoming connection on a chosen port and relays data the same way.

Because it simply moves bytes, you can pair two instances, one listening and one connecting, to

create a channel between systems, and you can combine it with shell pipes and redirection to

send files or command output across that channel. It defaults to TCP but can use UDP. A

common legitimate use is to connect to a service and read the banner it returns, for example nc

<host> <port>, which quickly reveals whether something is listening and how it identifies itself.

Its power comes from being unopinionated: it does not care what protocol the data represents,

which makes it flexible for testing but also means it offers no built-in encryption or

authentication.

Architecture Diagram

Confirm authorized target and purpose → Choose client or listen mode →

Open TCP or UDP connection → Relay input and output as raw bytes →

Observe banner or transfer data → Record result and close cleanly

Netcat either connects out to a service or listens for a connection, then relays raw data in both directions.

Visual Workflow

Confirm you are authorized to test the target host, port, and network. →

Decide whether you need client mode to connect or listen mode to receive. →



Test reachability to a service and read its banner, for example nc <host> <port>. →

For a transfer between trusted hosts, run one instance listening and one connecting. →

Use pipes and redirection to send the file or data across the channel. →

Verify the result, then close the connection and remove any listener you started.

Common Attacks

Common Mistakes

Best Practices

Attackers misuse Netcat to open remote command channels on compromised hosts, so

defenders watch for unexpected listeners and outbound connections

It is used to move stolen data off a network, which is why egress monitoring and

segmentation matter

Because it offers no encryption or authentication, any data it carries can be intercepted if the

path is not protected

Its presence or repeated use on a server can indicate compromise, so file integrity and

process monitoring help detect it

Defenders use the same tool to reproduce and understand suspicious connections during

investigation

Using Netcat against hosts or ports without authorization

Assuming the data it carries is protected when it has no built-in encryption

Leaving a listener running after a test, which creates an open door

Confusing implementations, since options differ between traditional Netcat, OpenBSD nc,

and Ncat

Relying on it for anything sensitive in production instead of a secure, authenticated protocol

Only connect to or listen on systems you own or are authorized to test



Quick Checklist

Recommended Tools

Ncat

Modern Netcat from the Nmap project

with support for encryption and more

features

socat

More capable relay tool for complex

bidirectional connections

curl

Higher-level client for testing HTTP and

other application protocols

Nmap

Used first to discover which ports and

services are worth testing with Netcat

Industry Standards

NIST SP 800-115

Technical guide to security testing where

connectivity checks fit an authorized

process

CIS Critical Security Controls

Monitoring for unauthorized network

connections and services

Prefer Ncat or a modern implementation when you need transport encryption

Always close listeners and clean up after a test

Use it for quick diagnostics, not as a durable production transport

Log what you tested and the result so the work is repeatable and auditable

Combine it with a packet analyzer when you need to see exactly what crossed the wire

Authorization confirmed for the target host and port

Correct implementation and mode chosen for the task

TCP or UDP selected to match the service under test

Any listener you start is closed when the test ends

Sensitive data never sent over an unencrypted channel

Result recorded for the ticket, report, or baseline



MITRE ATT&CK

Catalogs how tools like Netcat map to real

attacker techniques defenders track

Career Relevance
Netcat is used by network and systems administrators to verify connectivity and troubleshoot

services, by network security engineers to validate firewall rules, and by authorized penetration

testers to confirm access to a discovered service. SOC analysts and incident responders need

to recognize its misuse in logs and on hosts. Knowing what Netcat can and cannot do is a

common practical question for the hands-on roles that AI-Governance-Jobs.com serves.

Interview Questions

Related Certifications
CompTIA Security+ CompTIA PenTest+ Offensive Security Certified Professional (OSCP)

Further Reading

Key Takeaways

What is the difference between running Netcat in client mode and listen mode?

How would you use Netcat to check whether a port is open and read the service banner?

Why does Netcat provide no confidentiality for the data it carries, and what would you use

instead?

Why is Netcat frequently seen in incident reports, and how would you detect its misuse?

How do the common Netcat implementations differ, and why does that matter?

Ncat Reference Guide (Nmap Project)

NIST SP 800-115: Technical Guide to Information Security Testing

MITRE ATT&CK

Netcat reads from and writes to TCP or UDP connections as raw bytes.

https://nmap.org/ncat/
https://csrc.nist.gov/pubs/sp/800/115/final
https://attack.mitre.org/


FAQ

Why is Netcat called the Swiss army knife of networking?

Is Netcat a hacking tool?

Does Netcat encrypt what it sends?

Related Careers

RELATED ROLES

Penetration Tester

Network Security Engineer

Soc Analyst Security Engineer

RELATED CERTIFICATIONS

CompTIA Security+

CompTIA PenTest+

Offensive Security Certified Professional

(OSCP)

CURRENT OPENINGS

Live roles are on the job board.

Browse all jobs

GUIDES & SALARY

Career guides Role roadmaps

Salary data Career tools

SUGGESTED LEARNING PATH

It can connect out, listen, and pipe data between systems for testing and transfer.

It offers no built-in encryption or authentication, so it is not for sensitive production

use.

It is common in intrusion reports, so defenders should recognize and monitor for its

misuse.

Only use it on systems and networks you own or are authorized to test.
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RELATED SHEETS

CS-051 Nmap CS-052 Wireshark CS-042 Ports & Protocols

CS-082 Vulnerability Scanning CS-001 Cybersecurity

Ground the basics with CS-001 Cybersecurity1

Study this sheet: Netcat2

Go deeper: Nmap3

Go deeper: Wireshark4

Validate it: work toward CompTIA Security+5

Find the role: browse current openings6
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