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I. INTRODUCTION
Applications are central to modern life and business. Web portals, mobile applications, APIs, cloud services, and
enterprise software process personal information, financial transactions, business records, and operational data. As
organizations increasingly depend on software, weaknesses in application design and implementation can lead to data
exposure, service disruption, financial loss, and damage to reputation.
Application security is the practice of designing, building, testing, deploying, and maintaining software in ways that
reduce security risks. It includes secure coding, identity and access management, input validation, session protection,
encryption, dependency management, security testing, configuration control, and incident response. Security must be
considered throughout the software development life cycle rather than added only after a product has been completed.
Common application risks include broken access control, injection flaws, authentication failures, security
misconfiguration, vulnerable or outdated components, insecure API design, and insufficient logging and monitoring.
These weaknesses may arise from coding mistakes, rushed releases, unclear requirements, poor secrets management, or
a lack of repeatable security checks. Modern architectures involving containers, microservices, third-party libraries, and
cloud APIs add further dependencies that need to be managed.
A practical application security program combines preventive, detective, and corrective measures. Threat modelling
and secure design help identify risks early. Code review, static application security testing (SAST), dynamic
application security testing (DAST), software composition analysis (SCA), and authorized penetration testing can help
discover weaknesses. CI/CD pipelines can automate selected checks, while secure deployment configurations,
monitoring, patching, and incident response help maintain protection after release.
This study examines application security principles, common vulnerabilities, and techniques for integrating security
into software development. It follows a descriptive and analytical research structure. The methodology outlines how
evidence could be collected and assessed; empirical conclusions should only be stated after real data has been gathered
and analyzed.

II. BACKGROUND OF THE STUDY
Historically, software quality efforts focused heavily on whether an application performed its intended functions. As
applications became connected to public networks and began storing more sensitive data, security failures became a
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major concern. Application security evolved to address weaknesses in requirements, architecture, source code,
dependencies, deployment, and operational maintenance.

The Open Worldwide Application Security Project (OWASP) publishes widely used resources that help developers and
security teams understand common web application risks. The OWASP Top 10 highlights important categories of risk,
while the OWASP Application Security Verification Standard (ASVS) provides requirements that can be used to verify
application security controls. These resources support risk awareness and help teams turn broad security goals into
testable requirements.

Secure software development practices include defining security requirements, modelling threats, applying least
privilege, validating inputs, encoding outputs appropriately, protecting sessions, using approved cryptographic
mechanisms, and avoiding secrets in source code. Security reviews should also consider error handling, audit logging,
data retention, privacy, and abuse cases. Security design decisions are often less costly to change before
implementation than after deployment.

Modern applications frequently rely on open-source packages, frameworks, container images, and external APIs. A
vulnerability in a dependency can affect many applications, even when their own code is well written. Software
composition analysis, lockfiles, trusted registries, version pinning, signed artifacts where appropriate, and a defined
patch process help reduce supply-chain risk. Teams should also maintain an inventory of software components and
respond to relevant advisories.

DevSecOps integrates security activities into development and operations workflows. Automated checks in CI/CD
pipelines can detect certain issues early and provide consistent feedback to developers. However, automation has
limitations: tools may produce false positives, miss business-logic vulnerabilities, or require tuning. Human review,
risk-based prioritization, developer training, and clear ownership remain necessary.

Application security is therefore a socio-technical activity involving people, processes, and technology. Organizations
need practical policies, realistic delivery schedules, management support, and measurable goals. This study considers
how security practices can be integrated into development without treating security as a separate final-stage task.

III. STATEMENT OF THE PROBLEM

Applications are often developed under pressure to deliver features quickly. When security requirements are unclear or
testing is postponed until the end of development, vulnerabilities may reach production. Weak access controls, insecure
input handling, exposed credentials, unsafe defaults, and vulnerable third-party components can provide opportunities
for attackers.

Organizations may purchase security tools but still lack a consistent process for reviewing findings, assigning
remediation owners, prioritizing risks, and verifying fixes. Separate development, security, and operations workflows
can delay communication. In addition, teams may not know how to measure whether secure coding practices and
automated checks are reducing risk over time.

The central problem addressed by this study is how organizations can incorporate practical application security controls
throughout the software development life cycle and evaluate their effectiveness. The study is guided by these questions:
(1) Which application weaknesses are most relevant to the selected context? (2) How do secure design, code review,
automated testing, and dependency management contribute to prevention? (3) What barriers affect adoption of
application security practices? (4) Which indicators can be used to assess security processes and remediation
performance?

IV. SCOPE OF THE STUDY
Common Application Vulnerabilities: The study covers access-control failures, injection, authentication and session
weaknesses, security misconfiguration, cryptographic failures, insecure design, vulnerable dependencies, and
insufficient logging.
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Secure Software Development Life Cycle: It considers security requirements, threat modelling, secure architecture,
coding standards, peer review, testing, release approval, and maintenance.

Application Security Testing: It reviews the purpose and limitations of SAST, DAST, SCA, manual code review, API
testing, and authorized penetration testing.

Identity and Data Protection: It examines least privilege, role-based access control, multi-factor authentication where
appropriate, secure session handling, secrets management, and protection of sensitive data.

Dependency and Supply-Chain Security: It covers software inventories, dependency updates, vulnerability advisories,
trusted package sources, and remediation tracking.

DevSecOps and CI/CD: It studies how security checks can be integrated into build and deployment pipelines, including
defined thresholds and exception handling.

Governance and Awareness: It considers developer training, secure coding policies, vulnerability ownership, incident
response, and security metrics.

The study is intended for web, mobile, API, and enterprise application development environments. It focuses on
defensive security and authorized testing. It does not include exploitation of real systems without permission or claim
to benchmark specific commercial products.

V. SIGNIFICANCE OF THE STUDY
Early Vulnerability Prevention: Secure requirements, threat modelling, and code review can help identify weaknesses
before deployment.
Improved Data Protection: Authentication, access control, encryption, and careful data handling help reduce
unauthorized access and disclosure.
More Consistent Testing: Defined security checks make it easier to repeat assessments across development teams and
releases.
Reduced Remediation Costs: Finding and fixing issues earlier can reduce emergency work and disruption after release,
although the size of any benefit depends on context.
Supply-Chain Awareness: Dependency inventories and software composition analysis help teams identify vulnerable
third-party components.
Better Collaboration: Clear ownership and CI/CD feedback help developers, security staff, and operations teams
coordinate remediation.
Measurable Improvement: Metrics such as remediation time, repeat findings, dependency exposure, and security-test
coverage can support evidence-based planning.
Educational Value: The study connects application security concepts with practical software engineering and
DevSecOps activities.

VI. OBJECTIVES OF THE STUDY
To study common vulnerabilities affecting web, mobile, API, and enterprise applications.
To examine secure coding and design practices that reduce application risk.
To study the role of SAST, DAST, SCA, code review, and authorized security testing.
To understand how dependency management and secrets protection contribute to application security.
To examine the benefits and challenges of integrating security checks into CI/CD pipelines.
To identify practical metrics and recommendations for improving application security across the software development
life cycle.

VII. HYPOTHESES
Secure Development Hypothesis: Teams that apply security requirements and threat modelling early are expected to
identify design risks earlier than teams that consider security only near release.
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Automated Testing Hypothesis: Integrating appropriate automated security tests into CI/CD is expected to improve the
consistency and timeliness of vulnerability detection.

Code Review Hypothesis: Structured peer review using secure coding guidance is expected to help identify certain
weaknesses that automated tools may not detect reliably.

Dependency Management Hypothesis: Maintaining a software component inventory and regularly assessing
dependencies is expected to reduce the time vulnerable components remain unaddressed.

Secrets Management Hypothesis: Using dedicated secrets-management mechanisms rather than storing credentials in
source code is expected to reduce the risk of accidental credential exposure.

Ownership Hypothesis: Assigning clear owners and remediation deadlines to security findings is expected to improve
remediation tracking and closure rates.

These are proposed hypotheses, not established findings. They must be tested using collected evidence before
conclusions can be drawn.

VIII. RESEARCH METHODOLOGY
The proposed methodology combines a literature review with an optional descriptive study of software developers,
application security practitioners, and approved project documentation. It is designed to examine security practices and
their implementation challenges without conducting unauthorized testing. Any organizational information should be
collected with permission and anonymized where necessary.
9.a Research Design
A descriptive and analytical research design is proposed. The descriptive component documents application security
practices and common vulnerabilities. The analytical component compares reported practices with established guidance
such as OWASP resources and NIST secure software development guidance.
A mixed-method approach may be used. Quantitative indicators could include the number of findings by severity,
average remediation time, percentage of repositories with dependency scanning enabled, and percentage of releases
passing defined security checks. Qualitative information could include developer perspectives on tooling, security
training, false positives, delivery pressure, and ownership of vulnerabilities.
9.b Sampling Strategy
Purposive sampling may be used to select participants with direct experience in software development, quality
assurance, DevOps, application security, or security testing. Participants should be selected based on relevance to the
research questions and willingness to participate.
If documentary analysis is used, the sample may include approved and sanitized secure coding standards, security test
summaries, dependency reports, issue-tracking records, and release checklists. Source code, credentials, tokens,
customer data, and sensitive application details should not be collected unless there is explicit authorization and a clear
need.
9.c Sample Size
A possible academic sample is 2040 developers or IT practitioners for a questionnaire and 5-8 experienced
practitioners for semi-structured interviews. Alternatively, a document-based study may review 10-20 sanitized
security process records or project summaries. These are planning estimates, not actual sample counts. The final sample
size should be adjusted to institutional requirements, available participants, data quality, and the intended depth of
analysis.
9.d Data Collection Methods
Literature Review: Review standards, official guidance, peer-reviewed studies, and credible technical publications on
application vulnerabilities, secure development, and testing.
Questionnaire: If approved, ask practitioners about secure coding practices, security testing tools, dependency
management, training, and common implementation barriers.
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Interviews: Conduct consent-based interviews with developers, testers, or security practitioners to understand how
security findings are prioritized and resolved.

Document Review: Examine sanitized security policies, test summaries, dependency reports, and remediation records,
where access has been approved.

Ethical Safeguards: Explain the research purpose, obtain consent, avoid collecting unnecessary sensitive information,
protect records, and report findings without identifying individuals or exposing systems.

9.e Data Analysis Techniques

Quantitative data may be summarized using counts, percentages, averages, and simple charts. For example, the
remediation rate can be calculated as the number of findings closed during a defined period divided by the number of
findings due for remediation during that period, multiplied by 100. Mean or median remediation time may be calculated
when opening and closure dates are consistently recorded.

Security findings should be grouped by severity, vulnerability category, application type, and discovery stage where
data permits. Comparisons between releases or teams should use consistent definitions and account for differences in
application size and risk. A higher number of findings does not automatically mean a team is less secure; it may also
reflect better testing or reporting.

Qualitative responses can be analyzed thematically. Potential themes include lack of time, false positives, limited
expertise, legacy code, dependency complexity, unclear ownership, and difficulty integrating tools. Comparing
questionnaire responses, interviews, and documents can help identify recurring patterns.

No empirical results should be invented. If primary data is unavailable, the paper should present a literature-based
analysis and describe the proposed method for future evaluation. Any conclusion about effectiveness must be supported
by evidence and should acknowledge the limitations of the sample and measurement approach.

X. LIMITATIONS OF THE STUDY
Restricted Access: Organizations may not share source code, vulnerability reports, or security records because of
confidentiality and intellectual-property concerns.
Sample Size: A small or non-random sample may not represent the full range of software teams and application types.
Self-Reporting Bias: Participants may overestimate the maturity of their security practices or may not know all details
of their organization's controls.
Tool Limitations: SAST, DAST, and SCA tools can produce false positives and false negatives and may not identify all
business-logic weaknesses.
Changing Technology: Frameworks, dependencies, attack techniques, and security guidance change over time.
Application Diversity: A practice suitable for one architecture may require adjustment for mobile apps, APIs, legacy
systems, or cloud-native services.
Measurement Challenges: Teams may use different severity ratings, remediation targets, and definitions of a security
finding.
Scope Constraints: The study does not independently validate commercial products and excludes unauthorized testing
or exploitation.

XI. SCHEME OF THE CHAPTER

Chapter 1: Introduction — Presents the background, problem statement, scope, significance, objectives, and
hypotheses.
Chapter 2: Literature and Standards Review — Reviews application security concepts, common vulnerability

categories, secure development practices, and recognized guidance.
Chapter 3: Research Methodology — Describes research design, sampling strategy, proposed sample size, data
collection, ethical safeguards, and analysis methods.
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Chapter 4: Data Analysis and Results — Presents the literature synthesis and, where data has been collected, the
quantitative and qualitative results.

Chapter 5: Discussion — Interprets findings in relation to the objectives and hypotheses and discusses implications for
secure software development.

Chapter 6: Conclusion and Future Scope — Summarizes conclusions, recommendations, limitations, and opportunities
for further research.

Bibliography/References — Lists the standards, official resources, and research publications cited in the study.
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