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Web applications and APIs are the lifeblood of modern businesses, 
acting as gateways to valuable data and services. However, their 
high accessibility and exposure also make them prime targets for 
cybercriminals. Using complex and diverse technology stacks and 
the agile nature of web applications and API development can lead 
to lax cybersecurity. The consequences of a security breach can be 
devastating, ranging from financial losses to irreparable damage to 
brand reputation. In this context, understanding the nuances of web 
application vulnerabilities and adopting effective security strategies 
becomes crucial for every organization, regardless of its size.

Today’s cyber threats are more frequent and sophisticated, with attackers 
exploiting a wide range of vulnerabilities, from SQL injection to cross-
site scripting and, more recently, complex API attacks. Modern, proactive 
efforts to thwart these attacks now include Dynamic Application Security 
Testing (DAST) and holistic solutions like Qualys Web Application Scanning 
(WAS) for continuous, automated, and scalable security testing across 
diverse environments. The goal of these tools is to integrate security 
into every stage of the web application lifecycle, from development 
to deployment and maintenance. The integration of security into the 
Software Development Lifecycle (SDLC), IT Service Management (ITSM), 
and the adoption of DevSecOps practices are signs of this trend. All are 
intended to create a secure digital ecosystem where web applications 
and APIs are protected and inherently resilient to cyber threats.

This whitepaper offers insights into the challenges of modern 
web application security and the solutions offered by Qualys 
WAS. It provides you with a comprehensive guide to the current 
state of web application vulnerabilities, plus the knowledge and 
tools to build a more secure digital future for your business.

Executive Summary
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Increased reliance on cloud and  
hybrid environments.
As businesses continue to migrate to 
the cloud, the security of cloud-native 
and hybrid environments has become 
more critical; modern security solutions 
must operate effectively across diverse 
environments.

Rise of AI and machine learning  
in cybersecurity.
Both attackers and defenders are 
leveraging AI and machine learning. 
Advanced cybersecurity solutions must 
provide enhanced threat intelligence and 
predictive analytics leveraging AL/ML.

Regulatory changes and compliance 
requirements. 
The regulatory landscape is becoming 
more stringent, with laws like GDPR and 
CCPA imposing heavy penalties for data 
breaches, which drives a greater need for 
data protection and compliance.

Integration of security into DevOps 
(DevSecOps). 
Integrating security into the development 
lifecycle has increased the need for 
security to be a continuous process (“Shift 
Left”) integrated into every application 
development and deployment stage.

Vulnerabilities in the Cybersecurity Landscape 
The modern cybersecurity landscape is characterized by several developments that make web 
applications and APIs particularly vulnerable:

Assessing the Threats to Modern Web Applications 
Recent trends show an ongoing battle between security measures and the ingenuity of cyber attackers. 
Statistically, web applications remain a primary target for cyber-attacks. According to the Verizon Data 
Breach Investigations Report 2023, 80% of incidents and 60% of data breaches involve web applications, a 
trend that has been consistently rising over the past few years. The reasons are manifold: web applications 
are publicly accessible, often contain valuable data, and offer a variety of exploitable vulnerabilities.

Many web application vulnerabilities, like SQL Injection and Cross-Site Scripting, have persisted for 
decades. New forms of attacks have emerged, with API vulnerabilities showing a significant rise. The 
increasing reliance on microservices and cloud-native architectures makes APIs crucial components of 
web applications. Since APIs directly expose application logic and data, attackers can exploit them to gain 
unauthorized access or to conduct other malicious activities, primarily due to inadequate authentication, 
lack of encryption, and uncontrolled data exposure.

Another notable trend is the sophistication of attacks. Attackers are no longer lone wolves or amateur 
hackers; they include organized cybercrime syndicates and state-sponsored groups employing advanced 
techniques like AI-driven attacks, ransomware, and sophisticated phishing campaigns.

Emergence of Zero Trust Architectures.
The concept of “never trust, always 
verify” is becoming a cornerstone of 
cybersecurity strategies, particularly in 
the context of web applications and APIs 
where perimeter-based security is no 
longer sufficient.

Advanced Persistent Threats (APTs) and 
state-sponsored attacks. 
Sophisticated attacks are increasingly 
targeting web applications and APIs, 
which require more advanced security 
measures.

Shift towards consumer data privacy. 
The focus on consumer data privacy is 
driving changes in how web applications 
handle and protect user data. Web 
applications and APIs often handle 
sensitive data, including personal 
information, financial details, and 
business-critical data, making them 
attractive targets for theft, manipulation, 
or ransom.
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The dual challenge for businesses is to protect against known threats and to stay 
ahead of emerging risks. This calls for a continuous, comprehensive, and flexible 
approach to web application security. Qualys WAS is uniquely positioned to 
provide vulnerability detection and a holistic approach to web application security. 
The Qualys approach addresses the full spectrum of threats while ensuring 
compliance and facilitating integration into the broader IT security infrastructure.

Resource constraints.
Businesses often have limited budgets and 
personnel dedicated to cybersecurity, which 
causes gaps in security measures and delayed 
responses to vulnerabilities.

Evolving cyber threats.
Keeping up with new cyber threats and 
understanding the specific vulnerabilities of web 
applications and APIs is a daunting task without 
specialized security teams.

New age technologies.  
The complexity of modern web applications 
and APIs using microservices and cloud-native 
architectures can obscure vulnerabilities and 
make security harder to manage.

Compliance and regulatory challenges.
Keeping up with changing data protection 
laws and regulations is a significant challenge, 
especially for businesses operating across 
multiple authorities.

Lack of security expertise and awareness. 
There is often a gap in knowledge and expertise 
for understanding the importance of web 
application security and how to implement 
effective security strategies.

Integration with existing systems.
Integrating advanced security solutions with 
existing IT infrastructure can be challenging, 
particularly for businesses with legacy systems.

Uncovering the Hurdles and Core Challenges 

The challenges of securing web applications and APIs include both external threats and 
internal limitations.

While businesses face challenges in securing their web applications and APIs, the hurdles also create 
opportunities to innovate, improve, and secure their digital assets more effectively than ever before. 
Solving these challenges entails leveraging the right tools, fostering awareness, and adopting a 
proactive approach to secure the modern web asset inventory.
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This conceptual framework provides a comprehensive approach to web application security, covering all 
aspects, from technical measures to human factors. By following this framework, businesses can develop a 
robust security posture that protects their digital assets and supports their overall business objectives.

01
Continuous Assessment  
and Monitoring 

The first pillar of the framework is 
continuous assessment and monitoring 
of web applications and APIs with regular 
scanning for vulnerabilities using tools 
like Qualys Web Application Scanning 
(WAS), which provides automated, 
scalable, and in-depth scanning and 
testing. Continuous monitoring ensures 
that new threats are identified promptly 
and that security measures are always up 
to date.

02
Integration with Development 
Lifecycle (DevSecOps)

Integrating security practices into the 
software development lifecycle (SDLC), 
often called DevSecOps, ensures that 
security considerations are an integral 
part of CI/CD pipelines. By incorporating 
security testing and vulnerability scanning 
into the initial stages of development, 
businesses can efficiently identify and 
address security issues.

03
Compliance and Regulatory Alignment 

Aligning security measures with 
compliance requirements is a key 
component of the framework. This 
includes relevant laws and regulations 
(like GDPR, CCPA, and HIPAA) and 
ensuring that security controls for web 
applications and APIs protect data 
governed by these laws and regulations.

04
Threat Intelligence and Adaptation 

Staying informed about the latest 
cybersecurity threats and trends 
entails leveraging threat intelligence to 
understand potential risks and adapt 
relevant security strategies. Tools like 
Qualys WAS offer insights into emerging 
threats, enabling businesses to stay ahead 
of cybercriminals.

05
Proactive Remediation  
and Incident Response 

Upon identifying vulnerabilities or 
undergoing a breach, rapid and effective 
remediation is essential. This entails 
the capability to prioritize threats and 
establish clear procedures for addressing 
security issues, including integration with 
IT Service Management (ITSM) systems 
for efficient tracking and resolution.

06
Education and Awareness Training

A well-informed team is a critical defense 
against cyber threats. Regular training 
and awareness programs for staff at all 
levels ensure that everyone understands 
their role in maintaining web application 
security and is equipped to recognize 
and respond to potential threats.

07

Scalable and Flexible  
Security Architecture

The security architecture must scale and 
adapt to the evolving needs of the business 
with solutions that can accommodate 
growth, use new technologies, and 
integrate with existing systems.
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A Strategic Framework for Stronger  
Web Application Security 
Adopting a structured and strategic framework is essential for addressing the multifaceted 
challenges of web application security. The framework serves as a guide for organizations to 
effectively understand, assess, and enhance their security posture. It includes key aspects of 
security from assessment to remediation and integrating them into the broader business context.

https://www.hhs.gov/hipaa/index.html
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•	 Injection flaws where attackers insert 
malicious code into a program, leading to 
data theft or loss. Examples include SQL 
injection, command injection, and LDAP 
injection.

•	 Broken authentication, when poor 
implementation of authentication measures, 
allows attackers to compromise passwords, 
keys, or session tokens.

•	 Sensitive data exposure involves inadequate 
protection of sensitive data like financial 
information or personal identifiers.

•	 XML external entities (XXE) exploit poorly 
configured XML processors to execute 
unauthorized commands or access data.

•	 Broken access control occurs with improper 
enforcement of restrictions on what 
authenticated users are allowed to do.

•	 Security misconfigurations that arise from 
insecure default configurations, incomplete 
setups, or clear-text file storage of sensitive 
information.

•	 Cross-site scripting (XSS) allows attackers to 
inject malicious scripts into content viewed 
by other users, hijacking user sessions or 
defacing websites.

•	 Insecure deserialization that encompasses 
transforming data from a serialized format 
back to an object, which, if not securely 
managed, can lead to remote code execution.

•	 Using components with known 
vulnerabilities where libraries or frameworks 
with known security issues are used without 
patching.

•	 Insufficient logging and monitoring prevent 
or delay the detection of a breach.

Typical Vulnerabilities in Web Applications 
Web application vulnerabilities are exploited by cybercriminals to gain unauthorized access or cause 
other malicious activities by using inadequate security controls, software bugs, and misconfigured 
systems. Typical vulnerabilities include:
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•	 API Vulnerabilities: The proliferation of APIs 
has led to an increase in security incidents 
related to broken object-level authorization 
and broken function level authorization, with 
a peak in 2021.

•	 Cloud-Based Vulnerabilities:  
Misconfigurations and inadequate security 
measures in cloud environments have seen a 
peak in 2020, with ongoing challenges due to 
the rapid adoption of cloud services.

•	 Automated Attacks:  The sophistication and 
frequency of automated attacks, including 
credential stuffing, have escalated, reaching 
an all-time high in 2021 and 2022.

•	 Third-Party Code Risks:  Dependence on 
third-party libraries and tools continues 
to be a double-edged sword, with peak 
vulnerability exposure reported in 2019 and 
2021.

The persistence of these vulnerabilities over the past five years highlights the critical need for robust 
web application security testing & measures, continuous monitoring, and proactive incident response 
strategies to protect digital assets in a rapidly evolving threat landscape.

The Persistent Threat of Web Vulnerabilities
Over the past five years, the digital threat landscape has witnessed a significant increase in web 
vulnerabilities, underscoring the persistent danger they pose to organizations worldwide. This 
infographic highlights the prevalence of API vulnerabilities, cloud-based vulnerabilities, automated 
attacks, and third-party code risks from 2018 to 2023.

Prevelance of Key Web Vulnerabilities (2018-2023)

Extreme

2018 2019 2020 2021 2022 2023

Automated Attacks Third-party Code RisksAPI Vulnerabilities Cloud-based Vulnerabilities

Moderate:  
Increase awareness and mitigation strategies have begun to address these vulnerabilities.

High:  
Persistent and widespread across industries, requiring ongoing attention.

Very High:  
Notable breaches and security incidents have highlighted significant weaknesses.

Extreme:  
Widespread exploitation leading to significant breaches and heightened regulatory scrutiny.
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Strategies for Protection and Prevention 
Effective security of web applications and APIs is not a one-size-fits-all solution; it requires a 
multifaceted approach tailored to each application’s specific needs and risks. Some key strategies that 
are prevalent today include:

Implementing Effective Scanning Techniques
Advanced scanning techniques help identify potential vulnerabilities in web applications and APIs. 
Toward this end, Qualys Web Application Scanning (WAS) brings a paradigm shift, offering automated, 
continuous scanning capabilities that are thorough and efficient.

Regular vulnerability assessments 
and penetration testing. Scheduled 
assessments and ethical hacking exercises 
systematically help identify and address 
vulnerabilities before attackers can exploit 
them.

Adoption of security standards and 
frameworks. Implementing well-
established security frameworks like 
OWASP Top 10 and adhering to standards 
like ISO 27001 can significantly enhance 
application security.

Encryption and secure communication 
protocols. Employing robust encryption 
for data in transit and at rest and using 
secure communication protocols like TLS 
are crucial for protecting sensitive data.

Secure coding practice. Emphasizing 
secure coding practices during the 
development phase, like code reviews, 
DevSecOps, and anti-CSRF tokens, can 
prevent many vulnerabilities from being 
introduced into the application.

•	 Dynamic Application Security Testing (DAST). DAST tools like Qualys WAS dynamically analyze 
running applications for vulnerabilities with real-time insights.

•	 Automated scanning and continuous monitoring. Automating the scanning process and 
continuously monitoring applications for new vulnerabilities ensures that security is up to date. 

•	 Integrating scanning into CI/CD pipelines. Incorporating scanning tools into the development 
lifecycle, particularly during the testing phase, can identify vulnerabilities early on. 

•	 Customized scanning strategies. Tailoring the scanning strategy to specific applications for 
application complexity, technology stack, and known risks improves the detection of advanced risks. 
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Access contral and authentication 
measures. Implementing strong 
authentication mechanisms and enforcing 
the principle of least privilege in access 
control can significantly reduce the attack 
surface.

Regular updates and patch management.
Keeping all software components, 
including third-party libraries, up to date 
with the latest security patches is critical in 
protecting against known vulnerabilities.

Security-aware culture and training. 
Encouraging a security-aware culture 
within the organization and providing 
regular training to developers and IT 
staff on the latest security threats and 
best practices helps to prevent mistakes 
and spot potential issues before damage 
occurs.
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Predictions for Web Application and API Security 
We cannot overstate the importance of proactive web application security. In this fast-paced digital world, 
the cost of neglecting security for web applications and APIs can be catastrophic, leading to data breaches, 
monetary loss, and damage to reputation. All businesses must prioritize and invest in robust security 
measures to ensure the integrity and resilience of digital assets. As we look to the future, businesses that 
implement a robust web application and API security framework can expect the following benefits:

Malware Detection and Response 
The evolving sophistication of malware attacks requires equally sophisticated detection and response 
tools like Qualys WAS for identifying and responding to malware and making them a critical component 
of web application security.

Behavioral analysis and heuristic checks.   
Modern malware detection tools use 
behavioral analysis and heuristics rather 
than relying solely on signature-based 
detection, enabling them to identify zero-
day threats.

Continuous malware monitoring.  
Continuous monitoring of web applications 
for malware ensures timely detection and 
response to threats.

1.	 Leveraging advanced security solutions. 
The advancements in security solutions like 
Qualys WAS offer the opportunity to deploy 
enterprise-grade security measures. These 
solutions provide comprehensive vulnerability 
scanning, compliance checks, and integrated 
remediation capabilities. 

2.	 Fostering a culture of security awareness. 
The challenge of awareness and training 
presents an opportunity to build a strong 
culture of security within the organization. By 
investing in regular training and awareness 
programs, businesses can significantly reduce 
the risk of accidental security breaches. 

3.	 Innovation through compliance. 
Compliance challenges can drive innovation 
in data protection and privacy practices. 
Adhering to regulatory standards can lead  
to the implementation of more robust 
security measures, benefiting the business 
and its customers.

4.	 Embracing cloud-based security.  The 
shift to cloud-based security services 
offers scalability and flexibility, allowing 
organizations to access sophisticated security 
tools without the need for substantial upfront 
investment in infrastructure. 

5.	 Adopting a proactive security posture. 
Moving from a reactive to a proactive approach in 
cybersecurity can transform the way businesses 
handle web application security. This shift 
involves continuous monitoring, regular security 
assessments, and integration of security practices 
into the development lifecycle. 

6.	 Integrating security into business processes.  
The integration of security into business operations 
and development processes presents an 
opportunity to make security a seamless aspect 
of the business. This integration can lead to more 
efficient and secure operations, particularly with 
the adoption of DevSecOps practices.

In conclusion, the security of web applications and APIs is a dynamic field that requires continuous attention 
and adaptation. By staying informed, leveraging advanced tools, and fostering a culture of security, 
businesses can protect themselves against the ever-evolving threats in the digital landscape.
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Incident response planning.  
Having a well-defined incident 
response plan in place for potential 
malware attacks can significantly 
reduce the impact of such incidents.

Integration with security platforms.  
Integrating malware detection tools 
with broader cybersecurity platforms 
like Qualys VMDR can provide a 
more comprehensive view of security 
posture and facilitate coordinated 
response to threats.
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Qualys Web Application Scanning (WAS) 
Qualys Web Application Scanning (WAS) is a powerful solution that stands out as a foundation 
and goes beyond traditional measures. With a focus on reducing the attack surface and 
mitigating risks, Qualys WAS empowers organizations to proactively secure their digital assets 
with a unified vulnerability view of comprehensive web asset discovery, continuous monitoring, 
and quick vulnerability remediation guidance with integrated workflows across Security and 
IT teams. Qualys WAS has a simple and intuitive interface that makes it accessible to users of 
varying technical expertise.

	9 Discover 
Get complete visibility into your full inventory of web applications and API assets with 
comprehensive asset discovery across the entire attack surface – from cloud-native web 
applications to on-premises traditional infrastructure. 

	9 Monitor 
Ensure continuous, automated scanning, real-time identification, and prioritization of the most 
critical risks, including runtime vulnerabilities, misconfigurations, PII exposures, OWASP Top 10, and 
third-party manual pen test results. 

	9 Eliminate 
Accelerate risk remediation & incident triage with actionable insights on detected vulnerabilities 
and integration with DevSecOps/ITSM processes for Shift-Left/Shift-Right approach and reducing 
Mean Time to Remediation (MTTR).
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Ready to take the next step in  
securing your web assets? 

Our team is ready to assist you.  
Contact us at +1 800 745 4355. Learn More

Start your no-cost 30-day trial.

Schedule a demo with our experts. 

https://www.qualys.com/
https://www.qualys.com/forms/web-application-scanning/
https://www.qualys.com/forms/web-application-scanning/
https://www.qualys.com/forms/web-application-scanning/

