
Welcome to the dynamic world of Web challenges in Capture The Flag (CTF) competitions! Web
challenges test your understanding of web technologies, security vulnerabilities, and your ability to
think like an attacker. This guide is designed to help you navigate common web vulnerabilities and
develop strategies to tackle these challenges effectively.
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Web challenges in CTFs are designed to assess your ability to find and exploit vulnerabilities in web
applications. These challenges may involve:

Exploiting common web vulnerabilities like SQL Injection, XSS, and File Inclusion.
Understanding server configurations and exploiting misconfigurations.
Bypassing authentication mechanisms.
Interacting with web technologies such as HTML, JavaScript, HTTP protocols, and more.

The key to success lies in methodically analyzing the web application and identifying potential
weaknesses.

1. Information Gathering:
Explore the web application thoroughly.
Identify input fields, parameters, and functionality.

2. Understanding the Application:
Determine the technologies used (e.g., PHP, Flask, databases).
Look for clues in URLs, form actions, HTTP headers, and cookies.

3. Testing for Vulnerabilities:
Use manual testing techniques to probe for weaknesses.
Inject test inputs to observe how the application responds.

4. Analyzing Responses:
Pay attention to error messages, unusual responses, and behavior changes.
Collect and interpret any feedback from the server.

5. Exploiting Vulnerabilities:
Develop and refine payloads to exploit identified vulnerabilities.
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Ensure that your exploits are safe and controlled.
6. Extracting the Flag:

Once exploited, retrieve the hidden information or flag.
Document your steps for future reference.

Equip yourself with essential tools for web penetration testing:

Web Browsers with Developer Tools:
Chrome, Firefox with the ability to inspect elements, view source, and monitor
network activity.

Proxy Tools:
Burp Suite: Intercept and modify HTTP requests and responses.
OWASP ZAP: Security testing tool with interception capabilities.

Command Line Tools:
cURL: Transfer data with URLs, test HTTP requests.
Wget: Retrieve files from web servers.

Scanning and Enumeration Tools:
Nmap: Network scanning and port discovery.
dirb: Content scanning and directory brute-forcing.

Specialized Tools:
sqlmap: Automated SQL injection exploitation.
XSStrike: Advanced XSS detection and exploitation suite.

Online Resources:
Payloads All The Things: Collection of payloads and bypasses.

Understanding common vulnerabilities is crucial. Below, we discuss several prevalent ones and how
to approach them.
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https://portswigger.net/burp
https://www.zaproxy.org/
https://curl.se/
https://www.gnu.org/software/wget/
https://nmap.org/
https://tools.kali.org/web-applications/dirb
https://sqlmap.org/
https://github.com/s0md3v/XSStrike
https://github.com/swisskyrepo/PayloadsAllTheThings


SQL Injection occurs when user input is improperly sanitized, allowing an attacker to execute
arbitrary SQL commands. This can lead to unauthorized data access or manipulation.

Identify Injection Points:
Test input fields and URL parameters with special characters like ' , " , -- , ; .

Observe Error Messages:
Errors indicating syntax issues may reveal injectable points.

Test for Boolean-Based Injection:
Use inputs that result in true or false conditions to infer database responses.
Example: input' OR '1'='1

Use UNION Selects:
Attempt to retrieve data from other tables.
Determine the number of columns with ORDER BY  or UNION SELECT NULL .

Extract Data:
Once injection is confirmed, craft payloads to retrieve sensitive information.
Example: UNION SELECT username, password FROM users

Bypass Filters:
Modify payloads to evade simple sanitization.
Use URL encoding, case variations, or comments.

Automate with Tools:
If manual testing is difficult, consider using sqlmap  for automation.

XSS vulnerabilities allow attackers to inject malicious scripts into web pages viewed by other users.
This can lead to session hijacking, defacement, or redirection.

Test Reflected Inputs:
Input <script>alert('XSS')</script>  in fields and see if it gets executed.

Explore Different Contexts:
Try injections in HTML, JavaScript, CSS contexts.
Adjust payloads accordingly.

Bypass Filters and Protections:
Use variations to bypass input validation.
Example: "><script>alert('XSS')</script>

Use Event Handlers:
Attach scripts to events if tags are filtered.
Example: <img src=x onerror=alert('XSS')>
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Leverage Protocols:
Use javascript:  protocol in URLs if applicable.
Example: javascript:alert('XSS')

Test Stored XSS:
Check if inputs are stored and rendered elsewhere.

Use Browser Developer Tools:
Inspect elements and modify the DOM to test hypotheses.

SSTI occurs when user input is embedded unsafely in server-side templates, potentially leading to
code execution.

Identify Template Engines:
Look for signs of engines like Jinja2, Twig, or Freemarker.

Inject Template Expressions:
Use placeholders like {{7*7}}  or ${7*7}  and see if the result is evaluated.

Escalate to Code Execution:
If expressions are evaluated, attempt to access sensitive functions or attributes.
Example: {{config.items()}}

Bypass Filters:
Modify payloads to evade input restrictions.
Use alternative syntax or encodings.

Understand the Context:
Determine how input is being processed by the template engine.

Exploit Safely:
Be cautious with payloads that could disrupt the server.

File inclusion vulnerabilities occur when a web application allows unauthorized inclusion of files,
potentially leading to arbitrary code execution.

Test for Local File Inclusion (LFI):

Server-Side Template Injection (SSTI)
Understanding SSTI
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Modify parameters to include local files.
Example: ?page=../../etc/passwd

Test for Remote File Inclusion (RFI):
Attempt to include remote resources if possible.

Bypass Filters:
Use encoding or alternative path representations.
Example: %252e%252e%252f  for double-encoded ../

Leverage Null Byte Injection:
In some cases, appending a null byte ( %00 ) can bypass extensions.

Combine with Other Vulnerabilities:
Use LFI to read logs or session files containing sensitive data.

Write to Files:
If possible, find ways to upload or write content that can be included.

Monitor Server Responses:
Error messages can indicate whether inclusion attempts are working.

CORS policies control how web applications interact with resources from different origins.
Misconfigurations can allow unauthorized cross-origin requests.

Inspect CORS Headers:
Use browser developer tools to view Access-Control-Allow-Origin  headers.

Test Origin Reflection:
Check if the server reflects the Origin  header value in responses.

Exploit Wildcard Origins:
A wildcard *  in Access-Control-Allow-Origin  with sensitive responses can be
problematic.

Check for Credential Leakage:
See if Access-Control-Allow-Credentials  is true  alongside a wildcard origin.

Craft Malicious Requests:
Create cross-origin requests to access restricted data.

Use JavaScript Fetch/AJAX:
Write scripts to perform cross-origin requests and process responses.

Bypass Preflight Checks:
Manipulate request methods and headers to avoid CORS preflight.

Cross-Origin Resource Sharing (CORS)
Exploits
Understanding CORS Issues
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Read the Documentation:
Understanding how web technologies work aids in finding vulnerabilities.

Stay Updated on Vulnerabilities:
Web security evolves rapidly; keep learning about new exploits.

Think Like an Attacker:
Consider how user input can be manipulated in unexpected ways.

Practice Regularly:
Use platforms like Hack The Box, PortSwigger Web Security Academy, and
OWASP Juice Shop.

Collaborate and Discuss:
Engage with communities on forums and chat groups to share knowledge.

OWASP Top Ten:
Familiarize yourself with common vulnerabilities.
OWASP Top Ten Project

Web Security Tutorials:
The Web Application Hacker's Handbook by Dafydd Stuttard and Marcus Pinto.

Cheat Sheets:
OWASP Cheat Sheet Series: Best practices for web security.

Web challenges require a blend of creativity, technical knowledge, and persistence. They not only
test your understanding of web application security but also your problem-solving skills.

Remember, always approach challenges methodically. Start with information gathering,
hypothesize, test, and iterate. Pay attention to details, as sometimes minor clues can lead to
significant breakthroughs.

Above all, maintain a mindset of continuous learning. The field of web security is vast and ever-
changing. Embrace each challenge as an opportunity to expand your expertise and have fun
unraveling the intricacies of web vulnerabilities!
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https://www.hackthebox.eu/
https://portswigger.net/web-security
https://owasp.org/www-project-juice-shop/
https://owasp.org/www-project-top-ten/
https://www.amazon.com/Web-Application-Hackers-Handbook-Exploiting/dp/1118026470
https://cheatsheetseries.owasp.org/

