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Abstract— In the current landscape of web security, Host Header
Injection remains a critical yet often overlooked vulnerability. This
paper presents a novel tool designed to automatically detect Host
Header Injection vulnerabilities in web applications. Our approach in-
volves simulating various attack vectors by manipulating HTTP Host
headers, testing across both HTTP and HTTPS protocols. The tool
employs automated payload injection to identify potential issues like
server-side misconfigurations, bypassing input validation, and ex-
ploiting server logic flaws. It provides real-time analysis and detailed
reporting to assist in early detection and mitigation of these vulnera-
bilities. The proposed tool is built using Python and leverages li-
braries such as requests and urllib for efficient handling of
HTTP/HTTPS requests. Our results demonstrate the tool's effective-
ness in identifying common Host Header Injection flaws, offering an
essential resource for developers and security analysts to enhance
web application security.

Index Terms— Host Header Injection, Web Security, , HTTP,
HTTPS, Misconfiguration, Mitigation,

[. INTRODUCTION

Web application security has become a critical area of focus as the re-
liance on online platforms continues to grow across various industries.
One of the less explored yet impactful vulnerabilities is Host Header
Injection. This vulnerability arises when a web server improperly
trusts the Host header in an HTTP request, allowing attackers to ma-
nipulate this header to exploit server-side logic, perform cache poison-
ing, or bypass security mechanisms like password resets and email ver-
ifications.The Host header is a mandatory part of the HTTP request,
indicating which server the client wants to communicate with. How-
ever, many web applications fail to properly validate this header, lead-
ing to potential risks. Attackers can craft malicious payloads that ex-
ploit these weaknesses, leading to unauthorized access, sensitive infor-
mation leakage, and exploitation of internal services through Server-
Side Request Forgery (SSRF).

To address these challenges, we propose an automated detection tool
designed to identify Host Header Injection vulnerabilities in web ap-
plications. The tool conducts a comprehensive analysis by sending
crafted HTTP and HTTPS requests with various malicious
payloads to test for server misconfigurations and improper input
handling. By utilizing Python's robust HTTP handling libraries, our
tool can effectively identify potential vulnerabilities and provide de-
tailed feedback for developers and security analysts.

II. METHODOLOGY

The methodology employed by the Host Header Injection (HHI) detec-
tion tool is based on a systematic approach to identify potential vulnera-
bilities in web applications. The first step involves the collection of input
from the user, where the tool accepts a target URL, which can either be a
single domain or a batch of URLs for processing. The tool is designed to
allow the user to specify optional parameters such as custom headers,
cookies, and URL paths for customized testing. This flexibility ensures
that various web application configurations are properly tested for vul-
nerabilities, including specific routes and the manipulation of headers
like Host, X-Forwarded-Host, and X-Forwarded-For.

After the initial input, the tool generates a series of malicious payloads
designed to exploit potential weaknesses in how a server processes the
Host header. These payloads are carefully selected to cover different at-
tack scenarios, such as injecting arbitrary domains to detect misconfig-
ured servers, sending local IP addresses to test for Server-Side Request
Forgery (SSRF), and inserting scripts to probe for potential Cross-Site
Scripting (XSS) vulnerabilities. The crafted payloads are then incorpo-
rated into the HTTP requests, which are sent to the target server using
both HTTP and HTTPS protocols. This dual-protocol testing ensures that
vulnerabilities that may be specific to either protocol are not overlooked.

The tool analyzes the server's responses to identify signs of vulnerabili-
ties. If the server responds abnormally, such as by displaying unexpected
content, error messages, or headers that indicate misconfigurations (like
Access-Control-Allow-Origin), the tool flags the response as a
potential vulnerability. It also checks for signs of cache poisoning and
SSRF by examining changes in headers like Cache-Control and
ETag. Any identified vulnerabilities are logged in detail, including the
specific payload used and the response received, and a comprehensive re-
port is generated. Recursive testing and a verbose mode are also imple-
mented to ensure thorough coverage and to aid in manual verification of
findings
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I1l. EXPERIMENTAL RESULTS AND ANALYSIS
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Further investigation into the performance and reliability of the tool re-
vealed that it successfully handled multiple test cases, generating detailed
reports on potential vulnerabilities. The recursive testing functionality al-
lowed the tool to iterate through a range of payloads and headers, ensur-
ing that various attack vectors were explored. In verbose mode, the tool
provided exhaustive logs of the HTTP request-response cycle, offering
valuable insights into the server's behavior during the testing process.
However, some challenges were encountered, including occasional false
positives, which were addressed by refining the tool's payload generation
and testing methodology. Despite these minor issues, the tool demon-
strated a high level of accuracy, reliability, and efficiency in identifying
Host Header Injection vulnerabilities, making it a valuable asset for web
application security testing.

IV. Tool Design and Implementation

The Host Header Injection (HHI) detection tool is designed to automati-
cally identify vulnerabilities in web applications that fail to validate or
sanitize the Host header properly. Implemented using Python, this tool
is structured to execute various attack techniques that manipulate the
Host header and evaluate the server’s responses to detect any miscon-

The effectiveness of the Host Header Injection (HHI) detection tool was figyrations. The core components of the tool include a request handler,
evaluated through extensive testing on multiple web applications, in- which crafts HTTP requests with different Host header values, and a re-
cluding publicly available vulnerable sites and controlled test environ-
ments. During the initial phase, a series of crafted HTTP and HTTPS r

sponse analyzer, which inspects the server’s output for signs of vulnera -

) ) ! € bilities such as unauthorized redirects, internal server access, or Server-
gﬁl]ests with vgrlous malicious Ipa loads were sent to the target serv
ese payloads included arbitrary domain injections, internal IP a

é?éSSSide Request Forgery (SSRF).
manipulation (for SSRF testing), and script’injections to probe for po-
tential XSS vulnerabilities. The tool efficiently processed both HTTP  The tool also features a modular architecture, allowing easy integration
and HTTPS protocols, ensuring a thorough assessment of the web appli- Of new testing strategies or payloads. In addition to standard Host Header
cations. The results indicated that the tool was able to consistently de- Injection tests, the tool checks for vulnerabilities arising from xX-For-
tect misconfigurations where the manipulation of the Host header im- warded-Host header manipulations, commonly used in reverse proxy
pacted the server's behavior, confirming the presence of vulnerabilities configurations, and SSRF, where the application may make internal re-

like SSRF and XSS in some applications.
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3.1 Attacking method

In the analysis of server responses, key indicators of vulnerability were
identified. When the Host header was modified with payloads such as

evil.comor 127.0.0.1, several applications returned error mes-
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error pages or failed to validate the injected Host header, leading to
unauthorized access attempts. The analysis also uncovered instances

wherg the server exposed in.ternal_ resources due to_SSRF vulnerabilities
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Cross-Origin Resource Sharing (CORSZQ misconfigurations, such as the
presence Of the Access-Control-Allow-Origin header, which

could have been leveraged by attackers to bypass security controls.

quests to sensitive services. The tool’s capabilities are enhanced with
support for both HTTP and HTTPS protocols, as well as proxy usage for
anonymous scanning.

The design also incorporates recursive scanning through wordlists to test
a wide range of potential attack vectors. Furthermore, the tool offers a
verbose mode, providing detailed output for debugging and in-depth
analysis. After completing the scan, the tool generates clear and concise
results, documenting any detected vulnerabilities, such as Host Header
Injection or SSRF. These findings are logged for further review and pos-
sible remediation. The flexibility of the tool allows security professionals
to effectively audit web applications for these critical security issues with
minimal configuration.

V.SECURITY TEST CASES AND EVALUATION

To validate the efficacy of our tool in detecting Host Header Injection
vulnerabilities, we structured a series of targeted security test cases.
These test cases were designed to cover a wide range of attack vectors
commonly associated with Host Header Injection exploits. The goal was
to comprehensively assess the tool's ability to detect, report, and catego-
rize potential vulnerabilities. This process involved a systematic ap-
proach to simulate various real-world attack scenarios, ensuring the tool's
capabilities were rigorously evaluated under different conditions.

The test scenarios included various techniques such as basic Host header
manipulation, where the Host header was replaced with an arbitrary do-
main (e.g., "evil.com") to check if the server blindly trusts the input. Ad-
' ditionally, Server-Side Request Forgery (SSRF) tests were conducted by
NG R8I 2adE Y I BErBle EeRrestia HbGriddutitd malines ikeess
nal_requests based on manijpulated Host headers, in@li(_:atingC potential
SSRF “vulnerabilities. Furthermore, payloads containing TCross-Site

Scripting (XSS) scripts such as "><script>alert(1)</script> were used to
detect if the application was vulnerable to input validation flaws.
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target.com

5.1 Possible Attacks

The evaluation of the tool was based on several key metrics: detection
rate, false positives, false negatives, and performance. The detection rate
was a crucial metric, indicating the percentage of successfully identified
vulnerabilities. Analyzing false positives (incorrectly identified vulnera-
bilities) and false negatives (missed vulnerabilities) provided insights
into the tool's accuracy and helped refine its detection algorithms. Per-
formance was assessed based on the tool's response time, particularly its
ability to handle batch processing of multiple URLs without significant
delays, ensuring efficiency in a real-world application.

To further validate its practicality, the tool was tested on a variety of
real-world vulnerable applications, including popular testing environ-
ments like OWASP's WebGoat and intentionally vulnerable websites
such as testphp.vulnweb.com. The real-world testing provided valuable
data on how the tool performs against known vulnerabilities, helping to
benchmark its effectiveness. The results showed that the tool success-
fully identified misconfigurations, potential SSRF risks, and input vali-
dation flaws, underscoring its utility in real-world cybersecurity analy-
sis.

Overall, the testing demonstrated the tool's robustness in identifying
Host Header Injection vulnerabilities, making it a valuable asset for se-
curity analysts. The high detection rate, low occurrence of false posi-
tives and negatives, and efficient performance highlighted its potential
for widespread adoption in web security testing, offering an automated,
reliable solution for identifying critical vulnerabilities in web applica-
tions.

VI. CONCLUSION

This research presents a comprehensive and automated tool for identify-
ing Host Header Injection vulnerabilities, a critical yet often overlooked
threat in web application security. The developed methodology com-
bines payload generation, robust request execution, and response analy-
sis to effectively detect misconfigurations and potential attack vectors,
including SSRF, cache poisoning, and XSS. The tool's ability to perform
recursive testing across both HTTP and HTTPS protocols ensures a
thorough assessment of the target application, making it versatile and ef-
fective in a wide range of scenarios.

The experimental results demonstrate the tool's efficacy in real-world
environments, successfully identifying vulnerabilities in test setups as
well as in widely-used vulnerable applications. The analysis metrics, in-
cluding high detection rates and minimal false positives, underline its
reliability and precision. The ability to customize input parameters, such
as headers and cookies, provides flexibility for targeted testing, catering
to the specific needs of security analysts and penetration testers.

In conclusion, the tool offers a practical and efficient solution for en-
hancing web application security by automating the detection of Host
Header Injection vulnerabilities. By integrating this tool into regular se-
curity testing workflows, organizations can proactively identify and mit-
igate critical security flaws, reducing the risk of exploitation and en-
hancing overall system resilience. Future work will focus on expanding
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the tool's capabilities to detect more advanced injection attacks and inte-
grate additional security testing features, further strengthening its utility
in comprehensive web security assessments.
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