
Web Exploitation CTF Roadmap How to Learn Web 
Hacking Step by Step 
A web exploitation CTF roadmap is an ordered plan for learning to break web applications 
inside capture the flag challenges. Start with HTTP, browser developer tools and basic Python. 
Then learn injection and clientside flaws such as SQL injection and crosssite scripting, move on 
to identity and access problems like authentication bypass and IDOR and finish with server side 
bugs and chains that end in remote code execution. Most beginners can cover this ground in 
about twelve weeks of steady practice, as long as every concept you read about is followed by a 
handson challenge. 

 

Why You Need a Roadmap for Web Exploitation 

Web challenges are the most approachable category in almost every capture the flag event. You 
need nothing more than a browser and a proxy to begin and the bugs you find map directly onto 
real applications. That accessibility is also a trap. Because anyone can open a challenge and 
start poking at it, many beginners skip the groundwork, collect a few lucky flags and then stall 
on the first problem that does not look like something they have seen before. 

A roadmap fixes that by controlling the order in which you meet ideas. Each web vulnerability 
builds on a smaller piece of knowledge. You cannot reason about blind SQL injection if you do 
not understand how an application builds a query. You cannot spot a server side request forgery 



if you have never thought about what a server is allowed to reach. When the sequence is right, 
each new topic feels like a small step instead of a wall. 

This guide focuses specifically on web exploitation. If you are still deciding which CTF 
categories deserve your time, read our complete CTF roadmap for beginners first, then return 
here once you have chosen to go deep on the web. The plan below assumes you want to learn 
web exploitation for beginners' needs now and still be ready for harder material later. 

What Web Exploitation Actually Means in a CTF 

In a web exploitation challenge you are given a running application, sometimes with its source 
code and your job is to abuse a flaw to read a hidden value called a flag. The flag might sit in a 
database table, a file on the server, an administrator's session, or an internal service. Reaching 
it forces you to do what a real attacker or a penetration tester would do: understand how the 
application works, find where it trusts input it should not trust and turn that trust into access. 

That makes CTF based cybersecurity learning unusually efficient. A single challenge 
compresses reconnaissance, hypothesis, exploitation and verification into an hour or two. You 
also get an immediate answer. Either the flag appears or it does not, so you know whether your 
mental model was right. 

Treat every challenge as a small web application security testing exercise. Ask the same 
questions each time. What does this application accept from me? Where does that input go? 
What does the server do with it? Which of those steps assumes I will behave politely? Those 
four questions will carry you through every phase of the roadmap. 

Phase 1 Build the Foundations (Weeks 1 and 2) 

Do not open a single vulnerable application until you are comfortable with the plumbing 
underneath it. Foundations feel slow, but they are what separate someone who follows a 
walkthrough from someone who can improvise. 

HTTP and the browser. Learn what a request and response look like in raw form: the method, 
path, headers, cookies and body. Know the difference between GET and POST, what status 
codes signal, how cookies are set and sent and what the same origin policy protects. Open your 
browser's developer tools and watch the network tab while you use ordinary websites. Then 
repeat the same requests with curl so you see them without the browser's help. 

A proxy. An intercepting proxy such as Burp Suite lets you pause a request, edit it and resend it. 
This is the main tool for nearly every web challenge. Learn how to send a request to the 
repeater, compare two responses and search through history.Linux basics. You will read files, 
move around directories and pipe output between commands. You do not need to be an 
administrator, but a terminal should not feel foreign. 

https://www.appsecmaster.net/blog/complete-ctf-roadmap-for-beginners-entering-cybersecurity/


Python. A short script that sends a request, loops over a list of values and parses the response 
will save you hours. If you are weak here, practice reading real application code, not only writing 
small exercises. Our guide to Python security code review shows what vulnerable code looks 
like in a language you will meet constantly in challenges. 

Checkpoint you can take a login request in the proxy, change a parameter, resend it and explain 
why the response changed. 

Phase 2 Injection and ClientSide Flaws (Weeks 3 and 4) 

Injection is the best first vulnerability family because the cause and effect are so visible. You 
send something unexpected and the application treats your data as instructions. 

SQL injection (SQLi). Begin with the simplest case, where a quote character breaks a query and 
returns an error. Learn how an application concatenates user input into a statement, why a 
condition that is always true can bypass a login and how a UNIONbased query pulls data from 
other tables. Then move to blind techniques, where the page never shows database output and 
you infer information from true or false behavior or from timing differences. Do not jump straight 
to automated tools. Do the first dozen by hand so you understand what the tool would be doing. 
When you are ready for guided practice, work through our SQL injection lab. 

Crosssite scripting (XSS). Here the lesson is different: untrusted input becomes a script that 
runs in someone else's browser. Learn the three variants. Reflected XSS bounces your input 
back in a single response. Stored XSS saves it so every visitor receives it. DOMbased XSS 
happens entirely in clientside code. In CTFs, XSS often feeds an admin bot that visits your 
page, so you also need to learn how cookies, content security policy and output encoding affect 
what you can steal or trigger. 

Why these two first. Both appear in the OWASP Top 10 family of risks, both show up in a large 
share of beginner challenges and both teach the habit that matters most never assume the 
application separates data from code.Checkpoint you can solve a login bypass, extract data 
with a UNION query and trigger a stored XSS payload without looking at a hint. 

Phase 3 Authentication, Sessions and Access Control (Weeks 5 
and 6) 

Once injection feels natural, shift from technical flaws to logic flaws. These are quieter. Nothing 
crashes and no error message appears, yet the application hands you something it should not. 

Authentication bypass. Study weak password reset flows, predictable tokens, default credentials 
and checks that happen on the client instead of the server. Look closely at JSON Web Tokens, 
since challenges often feature unsigned tokens, weak signing secrets, or algorithm confusion. 

https://www.appsecmaster.net/blog/python-security-code-review/
https://www.appsecmaster.net/en/labs/sql-injection


Session management vulnerabilities. Learn how session identifiers are generated, stored and 
invalidated. Understand session fixation, missing cookie flags and sessions that survive logout. 
Many challenges are solved simply by noticing that a cookie value is guessable or that a role is 
stored in a field you can edit. 

Broken access control and IDOR. Broken access control has led to recent editions of the 
OWASP Top 10 and for good reason. An insecure direct object reference occurs when you 
change an identifier, such as an order number or user ID and the application returns someone 
else's data without checking ownership. The same family includes forced browsing to 
administrator pages and changing a role parameter. Because these bugs are logical, no 
scanner will rescue you; you must understand what each user is supposed to be allowed to do. 
Practice with our IDOR and broken access control labs until testing every identifier becomes a 
reflex.Checkpoint you can explain, for any endpoint, who is supposed to reach it and what 
happens when the wrong person does. 

Phase 4 Server Side Bugs That Reach Deeper (Weeks 7 and 8) 

Now you aim at what the server itself can read and contact. These flaws often unlock the flag 
directly.Path traversal and local file inclusion (LFI). When an application uses a filename from 
user input, sequences that climb out of the intended directory can expose files such as 
configuration and source code. LFI goes a step further when the application includes or 
executes the file. Learn how encoding tricks and filter weaknesses affect your payloads and why 
reading application source is often the shortcut to the next vulnerability. 

Server side request forgery (SSRF). If an application fetches a URL you provide, you may be 
able to make it reach services you cannot reach yourself, such as internal admin panels or 
cloud metadata endpoints. SSRF teaches a new way of thinking: the server is a trusted position 
inside a network and your input steers it. Understand how URL parsing differences and redirects 
are used to get around naive filters. 

https://www.appsecmaster.net/en/labs/idor-broken-access-control


 

Information disclosure. Do not overlook exposed backup files, debug endpoints and verbose 
error pages. A surprising number of challenges start with a forgotten file listed in a robots file or 
left in a versioncontrol directory.Checkpoint you can read an arbitrary file through traversal and 
you can describe at least two ways an application might be tricked into fetching an internal 
address. 

Phase 5 Chaining Toward Remote Code Execution (Weeks 9 and 
10) 

Remote code execution (RCE) is the point where you can make the server run commands of 
your choosing. In practice you rarely find RCE as an isolated bug. You reach it by chaining 
smaller steps. 

●​ Command injection appears where an application passes your input to a shell command. 
●​ Unrestricted file upload lets you place a script where the server will execute it. 
●​ Server side template injection turns a templating feature into code evaluation. 
●​ Insecure deserialization abuses how an application rebuilds objects from untrusted data. 

Each of these rewards source code reading, because the cleanest path to the bug is usually 
visible in the code. If your challenges lean toward enterprise stacks, our walkthrough of Java 
security code review will show you how deserialization and injection sinks look in practice. 

Checkpoint you can take a vulnerable upload feature or template engine from first observation 
to a working command on the target in a lab environment. 

https://www.appsecmaster.net/blog/java-security-code-review/
https://www.appsecmaster.net/blog/java-security-code-review/


Phase 6 Full Challenges and Timed Practice (Weeks 11 and 12) 

The last phase is about integration. Stop practicing isolated vulnerabilities and start solving 
whole challenges where you do not know the bug class in advance. This is where web CTF 
challenges for practice become genuinely difficult, because you must identify the flaw before 
you can exploit it. 

Keep a notes file for every challenge. Record what you tried, what failed and what finally 
worked. Write a short writeup afterward, even if only for yourself. Explaining a solution is the 
fastest way to find the gaps in your understanding. 

The 12Week Web Exploitation Plan at a Glance 

Week
s 

Focus Core skills Checkpoint 

1–2 Foundations HTTP, proxy, Linux, Python Edit and replay a login 
request 

3–4 Injection and 
clientside 

SQLi, XSS Solve a login bypass and a 
stored XSS 

5–6 Identity and logic Authentication bypass, 
sessions, IDOR 

Access another user's data, 
then explain the fix 

7–8 Server side reach Path traversal, LFI, SSRF Read a file and reach an 
internal service 

9–10 Chaining Command injection, upload, 
SSTI, deserialization 

Reach code execution in a 
lab 

11–12 Integration Unknown bug challenges, 
writeups 

Solve a mixed challenge 
without hints 

Where to Practice 

Reading about a vulnerability for an hour teaches less than exploiting it for ten minutes, so build 
your schedule around labs. Choose an environment that gives you a safe, legal target and a 
clear goal. Our web security CTF track gives you flagbased challenges that match the phases 
above, while the webapplicationhacking labs let you practice full exploitation workflows end to 
end. When you want variety, browse the full challenge library and filter by the vulnerability you 
are studying.Always practice only on systems you own or have explicit permission to test. 
Ethical hacking practice means staying inside the scope of the lab or the event and that habit 
will matter even more when you move beyond training. 

https://www.appsecmaster.net/en/challenges


Common Mistakes That Stall Beginners 

Chasing tools before concepts. Running an automated scanner or exploitation tool before you 
understand the vulnerability produces flags you cannot explain. Do the first examples manually. 

Reading walkthroughs too early. Struggle is part of the learning. Give yourself a fixed amount of 
time, such as an hour, before you check a hint and then read only enough to get unstuck. 

Ignoring the source code. When a challenge provides code, read it before you attack. Many 
flaws are obvious on the page and invisible from the outside. 

Skipping the basics of the application's purpose. Use the application normally first. Register, log 
in and click every feature. Most bugs sit in the features an ordinary user touches. 

Treating the roadmap as a checklist. The goal is not to tick off vulnerability names but to be able 
to recognize them in unfamiliar settings. Revisit older topics with harder challenges. For a 
broader view of why these gaps appear in real software, see the top application security 
challenges that development teams struggle with. 

What Comes After the Roadmap 

By the end of twelve weeks you should be able to approach an unfamiliar web challenge 
methodically. From there you can specialize in advanced material such as race conditions, 
request smuggling, prototype pollution and complex client side attacks. You can also take your 
skills toward paid work. If realworld testing appeals to you, our guide on how to get into bug 
bounty hunting explains how CTF habits translate to authorized programs. 

Conclusion 

A good web exploitation CTF roadmap does not try to teach everything at once. It builds from 
HTTP and proxies to injection, from injection to identity and access control, from there to server 
side reach and finally to chains that end in code execution. Each phase has a clear checkpoint 
so you know when to move forward and each phase pairs reading with real exploitation.The 
next step is simply pick the phase that matches your current level, open a lab and start solving. 
Keep notes, write up what you learn and revisit older topics as the challenges get harder. If you 
want structured practice that follows this path, explore the handson training available on 
AppSecMaster and turn this roadmap into a habit. 

https://www.appsecmaster.net/blog/top-application-security-challenges-developers-face/
https://www.appsecmaster.net/blog/top-application-security-challenges-developers-face/
https://www.appsecmaster.net/blog/how-to-get-into-bug-bounty-hunting/
https://www.appsecmaster.net/blog/how-to-get-into-bug-bounty-hunting/
https://www.appsecmaster.net/
https://www.appsecmaster.net/


Frequently Asked Questions (FAQs) 

How long does it take to learn web exploitation for CTFs? 

Most beginners reach a comfortable level in about three months if they practice several times a 
week. Foundations take two weeks, the core vulnerability classes take roughly eight and the 
rest goes to integration. Progress depends more on consistent handson practice than on total 
hours read. 

Do I need to know programming before starting? 

You do not need to be a developer, but basic Python and the ability to read short scripts help a 
great deal. Many challenges ship their source code and reading it is often the fastest way to find 
the bug. Build programming skills alongside the early phases. 

Which vulnerabilities should I learn first? 

Begin with SQL injection and crosssite scripting because their cause and effect are easy to see. 
Then move to authentication, session and access control flaws, followed by path traversal, 
SSRF and the bugs that lead to remote code execution. This order keeps each new topic within 
reach. 

Are automated tools allowed and useful in web CTFs? 

Rules vary by event, so always check them. Tools such as proxies, fuzzers and SQL injection 
utilities are common and valuable, but they work best after you understand the underlying 
vulnerability. Use them to save time, not to replace understanding. 

Can web exploitation skills help in a real security career? 

Yes. The same flaws that appear in challenges appear in real applications and the habits of 
mapping an application, forming hypotheses and documenting findings transfer directly to 
penetration testing and secure development. Employers value demonstrated, hands on ability. 
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