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Introduction: The Art and Science of
Web Application Security Testing

The web has become the primary interface between humans and digital ser-
vices. Every time you order food, check your bank balance, vote in a local
election, or connect with friends across continents, you are interacting with
a web application. That convenience carries an enormous security responsi-
bility. Behind every login form, file upload, and API endpoint lies a surface that
attackers are actively probing, and the gap between what developers intend
and what actually executes is where vulnerabilities live.

This book exists because automated scanners alone are no longer sufficient.
The OWASP Top 10 for 2025 lists Broken Access Control as the number one risk.
Business logic flaws account for a persistent share of high-severity findings
on bug bounty platforms like HackerOne and Bugcrowd. Race conditions,
first popularized in academic papers and later demonstrated at major security
conferences, now appear in real-world CVEs affecting everything from e-
commerce platforms to healthcare systems. These vulnerabilities do not
announce themselves with error messages. They hide in the gaps between
concurrent requests, in the assumptions baked into workflow design, in the
configuration of JWT tokens that look correct until you test every algorithm
path.

Burp Suite is the platform where these advanced testing techniques come
together. It started as an intercepting proxy and grew into a full-featured
penetration testing toolkit with over 250 extensions available through its
BApp Store. The latest versions include Burp Al capabilities, Montoya API
for extension development, Bambdas for JavaScript-based automation, and
the single-packet attack technique that enables precise race condition testing
via HTTP/2. Professional Edition users benefit from an integrated DAST
scanner, Collaborator for out-of-band testing, session handling rules with
macro support, and a REST API for programmatic integration.

This book is not a tutorial on how to install Burp Suite and run its automated
scanner. It assumes you are already familiar with the basics and want to
develop the advanced, manual testing skills that separate competent testers
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from exceptional ones. We will cover the complete penetration testing lifecy-
cle: planning and scoping, reconnaissance and attack surface mapping, traffic
interception and analysis, authentication and session management testing, ac-
cess control assessment, injection vulnerability exploitation, SSRF and request
smuggling, API and GraphQL security testing, business logic flaw discovery,
race condition detection, cloud-native application testing, automation through
extensions and custom actions, and finally, professional reporting and reme-
diation guidance.

Each chapter begins with learning objectives that state what you will be
able to do after reading it. Technical explanations are followed by practical
workflows that show you exactly which Burp Suite tools to use and in what
order. Real-world case studies drawn from disclosed vulnerabilities and bounty
reports illustrate the concepts in context. Checklists provide quick reference
for field use. Exercises give you hands-on practice with deliberately vulnerable
applications available through PortSwigger’s Web Security Academy and other
platforms. Mitigation strategies explain how developers and security engineers
can fix the vulnerabilities you find.

Throughout this book, we emphasize ethical and authorized security test-
ing. Every technique described assumes that you have explicit permission to
test the target system. Unauthorized access to computer systems is illegal in
most jurisdictions and carries serious penalties. The skills in this book are
meant for defensive purposes: helping organizations identify and remediate
weaknesses before attackers exploit them.

The OWASP Web Security Testing Guide (WSTG) v4.2 provides a structured
methodology that we reference throughout this work. The OWASP API Secu-
rity Top 10 (2023) defines the API-specific risks that have become increasingly
prominent as organizations migrate to microservices and external-facing APIs.
Burp Suite’s own Web Security Academy, maintained by PortSwigger Research,
supplies both the theoretical foundation and practical lab environments we
draw from extensively.

By the end of this book, you will be able to plan and execute a professional-
grade penetration test using Burp Suite as your core platform. You will
know how to manually identify and exploit advanced vulnerability classes
that automated scanners miss. You will be able to configure Burp Suite for
complex engagements involving authentication flows, session handling, and
automation. You will understand how to test modern application architectures
including REST APIs, GraphQL, cloud-native services, and WebSockets. And
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you will know how to produce professional penetration test reports with
actionable remediation guidance aligned to OWASP and CWE standards.

Let us begin.
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