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Traceroute
The utility that maps the network path packets take to reach a destination, hop by

hop.

Executive Summary
Traceroute is a diagnostic utility that reveals the sequence of routers, or hops, a packet passes

through on its way to a destination, along with the round-trip time to each. Network

professionals use it to locate where connectivity slows down or fails along a path. It is a

standard, low-impact tool for authorized troubleshooting.

What It Is
Traceroute is a command-line tool, called traceroute on Unix-like systems and tracert on

Windows, that maps the route packets take across a network to reach a target. Instead of just

telling you whether a destination is reachable, it lists each router in between and how long the

round trip to each one took. It does this by cleverly using the time-to-live field that every IP

packet carries. Different versions send different kinds of probes, such as UDP, ICMP, or TCP

packets, but the core idea is the same across all of them. The result is a numbered list of hops

that shows the shape of the path and where delays or failures appear.

Why It Matters
When a connection is slow or unreachable, the problem is often somewhere in the middle of the

path rather than at either end. Traceroute turns that invisible path into a visible list, so a

professional can see whether traffic leaves the local network, where it crosses into a provider,

and at which hop latency spikes or the path stops responding. This narrows a vague complaint

of slowness or an outage to a specific segment, which speeds up diagnosis and helps decide

whether the issue is internal, at an internet provider, or at the destination. It is also useful for

understanding network topology and for documenting how systems actually connect.
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How It Works
Every IP packet has a time-to-live value that each router decreases by one as it forwards the

packet. When that value reaches zero, the router discards the packet and sends back an ICMP

time-exceeded message identifying itself. Traceroute takes advantage of this on purpose. It first

sends probes with a time-to-live of one, so the first router responds and reveals itself. It then

sends probes with a time-to-live of two to reach the second router, then three, and so on,

stepping outward one hop at a time until the probes reach the destination or a limit is hit. For

each hop it records the responding address and the round-trip time, usually sending several

probes per hop to show consistency. Because some routers are configured not to reply or to

deprioritize these messages, a hop may show timeouts even when traffic still flows through it,

which is normal and does not always indicate a problem.

Architecture Diagram

Send probe with TTL of one → First router replies and is recorded →

Increase TTL to reach the next router → Repeat outward hop by hop →

Record address and round-trip time per hop → Reach destination or the hop limit

Traceroute steps outward one router at a time, increasing time-to-live so each hop reports back in turn.

Visual Workflow

Confirm the destination and that troubleshooting it is appropriate and authorized. →

Run traceroute to the destination host or address. →

Read the numbered hops from your local network outward to the target. →

Look for the hop where latency jumps sharply or responses stop. →



Compare against a known-good path or run again to see if the pattern is consistent. →

Use the hop location to decide whether the issue is internal, at a provider, or at the

destination.

Common Attacks

Common Mistakes

Best Practices

Attackers may use traceroute during reconnaissance to map a network's topology and

boundaries, so some organizations limit its responses at the perimeter

Revealed internal addressing can help an attacker plan movement, which is why exposing

detailed internal paths is minimized

Because it relies on ICMP and TTL behavior, defenders may filter these messages at the

edge, which is why external traces sometimes show gaps

Spoofed or manipulated responses could mislead an analyst, so results are corroborated

with other tools

Defenders use the same tool to verify their own exposure and confirm that perimeter filtering

behaves as intended

Assuming a hop showing timeouts means the path is broken when many routers simply do

not reply

Reading a single high-latency hop as the culprit without checking the hops after it

Ignoring that the return path can differ from the forward path, which affects timing

Running one trace and treating it as definitive instead of repeating to confirm

Forgetting that firewalls may block the probe type, so trying a different probe type can help

Run traceroute against destinations you are authorized to troubleshoot

Read the whole path, not just the first hop that looks slow

Repeat the trace to confirm whether a pattern is consistent or transient

Try a different probe type when a firewall blocks the default one



Quick Checklist

Recommended Tools

tracert

Windows version of traceroute

mtr

Combines traceroute and ping in a

continuously updating view

ping

Confirms basic reachability and latency to

a single host

PathPing

Windows tool that blends path tracing

with per-hop loss statistics

Industry Standards

IETF RFC 792

Defines ICMP, including the time-

exceeded messages traceroute relies on

IETF RFC 1393

Describes traceroute concepts within IP

networking

NIST SP 800-115

Places network discovery techniques

within authorized testing

Correlate results with ping and other tools before drawing conclusions

Remember that intermittent timeouts on middle hops are often normal

Destination confirmed and troubleshooting authorized

Full hop list reviewed from local network outward

Latency increase or drop-off point identified

Middle-hop timeouts interpreted correctly, not treated as failure by default

Trace repeated to confirm consistency

Findings mapped to internal, provider, or destination responsibility



Career Relevance
Traceroute is a foundational skill for network administrators and network security engineers

diagnosing connectivity and latency, and for SOC analysts confirming reachability during

investigations. Support and operations staff use it constantly to decide whether a problem is

internal or with a provider. Interpreting a traceroute correctly, especially middle-hop timeouts, is

a common practical question for the networking and security roles that AI-Governance-

Jobs.com serves.

Interview Questions

Related Certifications
CompTIA Network+ CompTIA Security+ Cisco CCNA

Further Reading

Key Takeaways

How does traceroute use the time-to-live field to discover each hop?

Why might a hop in the middle of a trace show timeouts even though the path works?

How would you use traceroute to decide whether a slowdown is internal or at a provider?

Why can the forward and return paths differ, and how does that affect your reading?

When would you switch the probe type, and why might that help?

IETF RFC 792: Internet Control Message Protocol

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

SANS Reading Room

Traceroute lists the routers a packet passes through and the round-trip time to each.

It works by stepping the time-to-live value up one hop at a time.

It helps locate where along a path latency spikes or connectivity fails.

Timeouts on middle hops are often normal and do not always mean a broken path.

https://www.rfc-editor.org/rfc/rfc792
https://csrc.nist.gov/pubs/sp/800/115/final
https://www.sans.org/white-papers/


FAQ

What is the difference between traceroute and tracert?

Why do some hops show stars or timeouts?

Can traceroute tell me exactly where a problem is?

Related Careers

RELATED ROLES

Network Security Engineer

Soc Analyst Penetration Tester

Security Engineer

RELATED CERTIFICATIONS

CompTIA Network+

CompTIA Security+ Cisco CCNA

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 is a standard, low-impact tool for authorized troubleshooting.

Ground the basics with CS-001 Cybersecurity1

Study this sheet: Traceroute2

Go deeper: Ping & ICMP3

Go deeper: tcpdump4

Validate it: work toward CompTIA Network+5
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RELATED SHEETS

CS-056 Ping & ICMP CS-054 tcpdump CS-040 The OSI Model

CS-042 Ports & Protocols CS-001 Cybersecurity

Find the role: browse current openings6
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