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Abstract

Is OWASP Top-10 good enough to ensure that your web application is secure enough? When it comes
to application security, many of us in the information security community, are generally overwhelmed
with the OWASP Top-10. Even when we deliberate with developers, OWASP Top-10 is on top of our
agenda, and surprisingly the only agenda in many discussions. The approach adopted for this paper is
two-pronged: Secondary data — Open source, literature review; Primary data — Proof of concept for
those vulnerabilities which are not covered by OWASP Top-10. As part of our study, we have
demonstrated how OWASP Top-10 can cover a variety of vulnerabilities while there can be
vulnerabilities which remain uncovered in OWASP Top-10. Our findings suggest that remaining
focused just on one framework may not be an optimal strategy. To overcome this bias, we have
suggested a security ladder methodology which can suit a variety of organizations and can cater to an
optimal web app security posture.
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INTRODUCTION

The era we live in is marked with complex interactions of Riggs’ prismatic model, Methodological
individualism and misuse of the internet. It reveals a complex landscape of social behavior, governance,
and technology.

Riggs' prismatic model, which describes societies that exhibit characteristics of both traditional and
modern structures, can be observed within internet governance and digital interactions. In prismatic
societies, roles, norms, and structures are often
inconsistent or overlapping, producing
administrative inefficiencies and societal challenges
[1]. This model is especially relevant to digital
spaces, where outdated setups coexist with
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emerging tech trends. Such prismatic characteristics
become apparent as what ideally is expected out of
certain developments gets tormented due to rapid
technological advancements and existing cyber-
behaviors [2].

In the case of internet abuse, when users act in
self-interest and affect the online environment,
methodological individualism provides insight into
how individual behaviors affect larger societal
effects. This exchange demonstrates how hard it is
for traditional civilizations to adjust to changing
digital behavior, which leaves cybersecurity
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regimes vulnerable to abuse [3]. According to this method, the individual behaviors of internet users
are the cause of social effects including the frequency of cyberbullying, disinformation, and digital
fraud [4]. People who abuse the internet, whether by disseminating misleading information or launching
cyberattacks, frequently do so out of a sense of self-interest (Figure 1).

Before we delve into things further, let us now understand the latest trends in web application security
first:

Zero Trust Architecture

The conventional notion of a reliable network perimeter is called into question by this method.
Because threats can come from both internal and external sources, zero trust architecture (ZTA) stresses
that all access requests, regardless of where they come from, must be verified and approved. This model
requires granular access controls, continuous verification, and assumes that no user or device should be
trusted by default, even if it is within the network. By enforcing policies that include multi-factor
authentication (MFA), least-privilege access, and network segmentation, ZTA significantly mitigates
the risk of lateral movement by attackers within a network.

Application Programming Interface Security

Application programming interfaces (APIs) have become essential for facilitating service
communication as businesses move toward microservices and cloud-native apps [5]. However, because
APIs are regularly the target of illegal access and data breaches, increasing reliance has also brought up
new security issues [6]. Securing APIs requires implementing strong authentication and authorization
mechanisms, such as OAuth 2.0 and JSON Web Tokens (JWT), to ensure that only legitimate users can
access sensitive endpoints. Input validation to lessen injection threats, rate limiting to stop misuse, and
routinely checking for unusual activity are more recommended practices in APl security [7]. Though
closely related to web-app security, we have kept API security out of scope in the present paper so as
to ensure the specificity of the paper.

DevSecOps

Instead of handling security as an afterthought, DevSecOps integrates security into every phase of
the software development and deployment lifecycle [8]. In order to proactively detect and address
vulnerabilities prior to the deployment of applications, this strategy places a strong emphasis on ongoing
cooperation between the development, operations, and security teams [9]. Automated testing, code
reviews, and vulnerability assessments are made possible by DevSecOps' integration of security into
the CI/CD (continuous integration/continuous deployment) pipeline. In addition to lowering the
expense of patching vulnerabilities after deployment, this proactive approach encourages developers to
prioritize security and cultivates a shared responsibility culture [10].
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Figure 1. How methodological individualism alters the core intended objectives of internet.
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Supply Chain Security

Following high-profile events like the SolarWinds assault, in which hackers used third-party
dependencies to breach businesses all around the world, software supply chain security has drawn
worldwide attention [11]. This kind of security places a strong emphasis on safeguarding all software
elements, including tools, libraries, and dependencies that might create vulnerabilities if exploited.
Implementing stringent access restrictions, conducting security checks on outside suppliers, and
confirming the integrity of code dependencies are important procedures for safeguarding the software
supply chain [12]. Securing the software supply chain is crucial to preventing potential backdoors and
guaranteeing the dependability of the software infrastructure, especially as more businesses rely on
open-source software and third-party solutions [13].

Artificial Intelligence and Cloud

Modern online application security is being profoundly shaped by artificial intelligence (Al) and
cloud technologies, which are bringing cutting-edge approaches to threat detection, mitigation, and
prevention. Real-time threat identification and response are made possible by Al-powered security
solutions, which analyze enormous volumes of data, see trends, and spot abnormalities more quickly
than conventional techniques [14]. By constantly adjusting to new threats, machine learning algorithms
improve incident response, fraud detection, and vulnerability screening. Al also makes it easier to
automate code reviews, behavior analysis, and testing, which saves human labor and increases the
precision of security evaluations [15]. However, cloud computing has revolutionized the deployment
and security of online applications. Implementing strong security measures is made easier by cloud
providers' integrated security capabilities, which include web application firewalls (WAFs), encryption,
and identity management. However, security solutions need to handle issues like shared responsibility
models, misconfigurations, and multi-cloud complications as web applications depend more and more
on cloud environments. Cloud and Al work together to enable enterprises to implement scalable and
proactive security measures, increasing resistance to complex assaults and keeping up with the quickly
changing web application landscape [16].

This list can go on but these are some of the important aspects that relate directly with web-app
security and were worth discussing. Let us now discuss the evolution of OWASP Top-10, its strengths,
and the areas which it does not cover explicitly.

DISCUSSION

The OWASP Top 10 list has evolved significantly since its inception in the early 2000s, becoming a
primary resource for web application security. This project was launched in 2003 by the Open Web
Application Security Project (OWASP), aiming to address a lack of awareness and resources on web
application vulnerabilities. At that time, web applications were proliferating, but security practices were
largely absent, leaving applications vulnerable to attacks such as SQL injection, cross-site scripting
(XSS), and session hijacking. OWASP’s goal was to create a widely accessible guide that developers,
auditors, and organizations could use to identify and prioritize the most critical security issues.

2004-2007: Increasing Industry Adoption

The OWASP Top 10 gained wider recognition in 2004 with the implementation of the Payment Card
Industry Data Security Standard (PCI DSS). Organizations handling payment data are expected by the
industry to comply to the Top 10 security practices, which were included in this standard as compliance
criteria. This integration marked a milestone, as the OWASP Top 10 became not only a guide but a
benchmark for secure web practices across the industry. With updates in 2007 and 2010, OWASP adapted
the Top 10 list to address emerging security issues related to the growth of e-commerce and web services,
reflecting evolving threats like security misconfiguration and insecure direct object references.

2013: Shift Toward Organizational Security Practices
Categories that addressed more general concerns of safe data processing and systemic
misconfigurations were included to the 2013 edition of the OWASP Top 10 in addition to particular
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vulnerabilities. According to this release, developers should think about safe application design, data
protection measures, and the principle of least privilege since organizational practices like security
misconfiguration can create vulnerabilities in web applications. In line with the increasing demand for
safe coding techniques and organization-wide security policies, these changes demonstrated a more
thorough approach to security.

2017: Addressing API and Cloud Security Concerns

The vulnerabilities of increasingly sophisticated online apps, APIs, and cloud connections were
highlighted in the 2017 OWASP Top 10 report. New categories like "XML External Entities (XXE)"
and "Insufficient Logging and Monitoring™ emphasized the need of early detection of harmful activity
and visibility into application behavior. The growth of application architectures and the necessity of
closer monitoring of third-party libraries and modules were highlighted by these additions, raising
security issues that went beyond the program itself. As applications and infrastructures become more
sophisticated, the update also highlighted the significance of integrated and ongoing security procedures
to reduce risks [2].

2021: Addressing Modern Threats in Cloud and Supply Chain Security

In the 2017 OWASP Top 10 report, the dangers of more intricate web apps, APIs, and cloud interfaces
were highlighted. The requirement for insight into application behavior and the capacity to identify
harmful activity early on were emphasized by new categories such "Insufficient Logging and
Monitoring" and "XML External Entities (XXE)." These enhancements highlighted how application
architectures have changed and how third-party libraries and modules require more scrutiny, raising
security issues that go beyond the program itself. The significance of integrated and ongoing security
procedures to reduce risks as applications and architectures become more sophisticated was also
recognized in the upgrade [2].

WHY THE OWASP TOP 10 CONTINUES TO EVOLVE

The OWASP Top 10's constant growth shows a dedication to staying up with the ever-evolving attack
vectors, web technologies, and the continuing transition to cloud-native and API-driven apps. In order
to move security beyond reactive patches and toward a proactive and integrated strategy, each update
aims to offer security council in line with current industry trends and threat environments. Thus, the
OWASP Top 10 continues to be an essential tool for directing security best practices to counter
contemporary threats in a digital environment that is becoming more complicated by the day.

A common query after seeing the development of OWASP Top 10 is, "Is OWASP Top 10 the only
project towards web app sec?" Since a number of projects, frameworks, and standards have evolved
concurrently with the OWASP Top 10, the obvious response is ""no."

SANS Top 25 Most Dangerous Software Errors

The SANS Top 25 Most Dangerous Software flaws list the most prevalent and significant coding
flaws and were developed in partnership with the MITRE Corporation. The SANS Top 25 highlights
particular programming faults that might result in vulnerabilities, in contrast to the OWASP Top 10, which
concentrates on application-level hazards. Instances include buffer overflows and inadequate input
validation, which have been crucial in application security procedures since the list's launch in 2009.

NIST Cybersecurity Framework

The NIST Cybersecurity Framework (CSF), which was created by the National Institute of Standards
and Technology (NIST), offers a thorough method for controlling and lowering cybersecurity risk,
particularly in critical infrastructure. It contains instructions for the five main tasks of identifying,
protecting, detecting, responding, and recovering. Despite having a wider focus than the OWASP Top
10, it fits in nicely with application security frameworks and gives businesses a methodical way to
protect their infrastructure, apps, and assets.
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Cloud Security Alliance Top Threats to Cloud Computing

The Cloud Security Alliance (CSA) Top Threats report has grown in importance as cloud use has
increased, particularly for enterprises implementing cloud-native apps. The CSA focuses on cloud-
specific issues that have gained a lot of attention, such account hijacking, unsecured interfaces, and
configuration errors. By addressing security threats in cloud settings, where applications are
increasingly located, this list supplements the OWASP Top 10 [6].

ISO/IEC 27001 and 27002 Standards

These worldwide standards provide a basis for information security management. Despite not directly
addressing application vulnerabilities, they do assist companies in developing and sustaining robust
information security management systems (ISMS). These standards are essential to corporate security
processes since many of the concepts in the OWASP Top 10 align with 1SO 27001's requirements for
risk management and safe development.

Building Security in Maturity Model

A framework for evaluating and enhancing an organization's software security maturity is provided
by the Building Security in Maturity Model (BSIMM). It offers measures and standards for secure
software development and focuses on actual security procedures seen in different enterprises. The
BSIMM is more strategic and provides businesses with a maturity model to enhance security procedures
at a high level, in contrast to the OWASP Top 10, which targets individual vulnerabilities [9].

NIST 800-53 Security and Privacy Controls for Information Systems and Organizations

NIST created this collection of rules, which offers a comprehensive manual for putting security into
practice in a number of areas, including application security. NIST 800-53, which focuses on
safeguarding applications at various layers, has harmonized with contemporary application security
techniques and shares ideas with the OWASP Top 10. This is especially true of the 2020 version.

Application Security Verification Standard

The Application Security Verification Standard (ASVS), which was developed by OWASP, offers a
more thorough framework for application security verification and is a supplement to the OWASP Top
10. Because it provides precise standards for confirming the security of online applications, going
beyond OWASP's high-level dangers into concrete, quantifiable criteria for security assessments, it is
especially helpful for developers and security auditors.

Center for Internet Security Controls

The Center for Internet Security (CIS) Controls provide a prioritized list of cyber protection
measures. Many of the controls, such as safe configuration and continuous vulnerability assessment,
concentrate especially on application security, even if they encompass a wide variety of security
procedures. OWASP's emphasis on application-level vulnerabilities is complemented by the CIS
Controls, which assist businesses in developing a defence-in-depth approach [4].

Having seen the ecosystem in which OWASP Top 10 gained traction, let us now focus on discussing
what OWASP Top 10 covers implicitly and what it leaves explicitly:

VULNERABILITIES THAT ARE GETTING COVERED BY OWASP TOP 10
EXPLICITLY/IMPLICITLY
A01:2021 — Broken Access Control

The situation of broken access control can represent itself in a variety of other vulnerabilities.
Privilege escalation happens when attackers take advantage of loopholes in access controls to obtain
elevated privileges, which allows them to access resources that are forbidden or do unlawful operations.
Attackers might alter inputs or file paths to gain unauthorized access to data or folders by exploiting
flaws like path traversal and Insecure Direct Object References (IDOR). Systems are further exposed
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by the absence of Role-Based Access Control (RBAC) and the uneven application of access restrictions,
which do not limit actions according to user roles. Unauthorized operations may result from problems
such as incorrect authorization of HTTP methods and manipulating requests to get around access
constraints. Attackers can compromise accounts through unrestricted file uploads and inadequate
session management, which includes incorrect session expiration or fixation. Furthermore, there is a
risk of privilege escalation and the exposure of sensitive data when administrative functions are not
sufficiently restricted.

A02:2021 - Cryptographic Failures

The cryptographic failures can lead to insecure data storage, such as failing to encrypt sensitive
information like passwords or financial data. It may lead to exposure to misuse if compromised. Weak
or broken cryptographic algorithms, outdated methods (e.g., MD5, SHAL), and improper key
management, including hardcoded or unrotated keys, increase the risk of unauthorized access. Insecure
data transport, like using HTTP instead of HTTPS, and misconfigured TLS/SSL protocols can lead to
data interception through man-in-the-middle (MITM) attacks. Exposure of sensitive data often results
from insufficient encryption at rest or in transit. Hardcoded secrets, outdated cryptographic libraries,
and improper authentication mechanisms further weaken data security, leaving systems vulnerable to
modern cryptographic attacks.

A03:2021 — Injection

Implicit or explicit injection attacks, which are addressed in OWASP Top 10, use untrusted data
inputs to change commands or queries. Attackers can run harmful SQL code thanks to SQL injection,
jeopardizing the integrity of databases. In a similar vein, server breach results from the execution of
arbitrary system-level commands made possible via Command and OS Command Injection. By
targeting directory services and XML structures, LDAP, XML, and XPath Injection circumvent
authentication or expose private information. Unauthorized access is made possible by NoSQL
Injection, which takes advantage of databases such as MongoDB's inadequate input validation. By
manipulating serialized data, object injection frequently results in remote code execution. Through the
use of carriage return and line feed (CRLF) characters, CRLF injection alters HTTP responses, which
may result in cache poisoning, HTTP response splitting, or cross-site scripting (XSS).

A04:2021 — Insecure Design

Insecure design encompasses various vulnerabilities stemming from inadequate security practices
during application development. A lack of threat modeling in the design phase leads to unidentified
risks and potential exploits. Insufficient security controls, such as missing encryption, authentication,
or authorization mechanisms, weaken the system's overall defense. Unverified inputs or outputs, when
not properly validated, expose applications to injection attacks, XSS, and similar vulnerabilities. The
absence of secure coding practices, including improper error handling and weak authentication, further
amplifies risks. Business logic errors, stemming from flawed application workflows, also contribute to
insecure design, compromising the application's functionality and security.

A05:2021 — Security Misconfiguration

Inadequate system or application configurations that lead to vulnerabilities are the source of security
misconfigurations. Systems are vulnerable to brute force attacks when default or weak credentials,
including factory-set usernames and passwords, are used. The attack surface is increased by superfluous
features, services, or open ports, which give attackers additional points of access. Sensitive information
is vulnerable to unwanted access when files, databases, or servers have incorrect permissions. Attackers
can obtain important hints from misconfigured error messages that expose application or system
information. Security is further compromised by unpatched software with known flaws. Furthermore,
allowing debugging or thorough logging in production settings runs the danger of giving hostile actors
access to private data and possible vulnerabilities.
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A06:2021 — Vulnerable and Outdated Components

When apps depend on out-of-date or unsupported libraries and frameworks with known
vulnerabilities, they expose users to serious security concerns. Systems are more vulnerable to
vulnerabilities via unpatched or insecure software components when third-party dependencies are not
audited and updated. These risks are increased when third-party software with known security flaws is
used, which could result in application compromise. Patches, dependency management, and regular
updates are necessary.

A07:2021 — Identification and Authentication Failures

When systems fail to appropriately safeguard user credentials or authentication processes,
identification and authentication problems occur. Credential stuffing is the practice of gaining access to
user accounts through automated attacks utilizing credentials that have been stolen. In order to get
around account lockout regulations, password spraying targets numerous accounts with similar
passwords. Brute force attacks attempt to guess session keys or passwords in a methodical manner until
they succeed. Attackers can take over a session by forcing users to work within a preset session ID,
which is known as session fixation. Passwords are additionally vulnerable to compromise when they
are stored in a weak manner, such as without the appropriate hashing or encryption. To reduce these
threats, strong authentication procedures and safe credential storage must be put in place.

A08:2021 — Software and Data Integrity Failures

Software and data integrity failures arise from the inability to ensure the trustworthiness of code,
updates, or transmitted data. Insecure code integrity allows attackers to modify code or software
updates, leading to compromised functionality. Vulnerabilities in managing software updates, such as
using unverified or compromised versions, further expose systems to threats. Additionally, insecure
data transmission, where data integrity is not verified, permits attackers to intercept or tamper with
sensitive information. Ensuring secure code validation, update mechanisms, and data transmission
processes is critical to maintaining software and data integrity.

A09:2021 — Security Logging and Monitoring Failures

Systems that lack the tools to identify, address, or evaluate security issues experience security logging
and monitoring failures. It is more difficult to detect attacks when event logging is not there since it is
unable to record important security events such as unsuccessful login attempts or illegal access.
Malicious activities go undetected due to inadequate monitoring and a failure to identify suspicious
activity. Systems are additionally exposed to unsolved threats by inadequate incident response and
warning procedures. Furthermore, forensic analysis is hampered by inadequate logging data, which
makes it difficult to conduct efficient breach investigations. For complete security, it is imperative to
put in place reliable logging, monitoring, and response systems.

A10:2021 Server-Side Request Forgery

Vulnerabilities where a server handles unauthorized requests to unexpected locations are exploited
via Server-Side Request Forgery (SSRF). When attackers employ SSRF to get access to internal
services or data, internal resource exposure takes place. Additionally, it can get beyond security
measures like firewalls and proxies, enabling illegal communication. In extreme situations, SSRF gives
attackers access over the server by taking advantage of weak internal services to enable remote code
execution. Furthermore, SSRF can cause data leaks, which raises the possibility of data breaches by
disclosing private corporate information. Strict access restrictions and strong validation are necessary
to reduce the danger of SSRF.

VULNERABILITIES THAT ARE NOT COVERED BY OWASP TOP 10
Denial of Service Attack

A denial of service (DoS) attack is a malicious attack to interrupt the regular operations of a server,
service or network by sending a large number of illegitimate requests, causing it to crash and become
unresponsive.
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There are different variations of DoS attacks, such as
o Volume-based attacks: flooding the target with a significant amount of traffic.
e Protocol attacks: exploit weaknesses in network protocols to consume server resources and a lot
more.

Some of the attacks are
1. ReDoS (Regular Expression Denial of Service): Exploits vulnerable regex patterns that cause the
server to consume excessive CPU or memory when processing crafted inputs.
2. Long String DoS Attack: Sending a very long length string which involves operations like hashing
that overloads the server during such operations (Figure 2).

To demonstrate it, we captured a login request and replaced the password with a very long length
string that we can verify with the content length.

The response for the crafted request was a 502 Bad Gateway which proven that the server could not
handle that request. It was because of converting that long length password to hash which requires more
computing power (Figure 3).

By sending a lot of such requests the server was made unresponsive. However, as per owasp.org,
DDos was mentioned among A11:2021 — Next Steps. Let us explore another important vulnerability
not getting explicitly covered by OWASP Top 10.

Race Condition

Race condition is a vulnerability that occurs when the server or application processes the requests
concurrently without proper safeguards. This allows unexpected results to be exploited by malicious
entities.

Race conditions often occur in parallel processes. Moreover, the application itself can be vulnerable
if it leverages multi-threaded processing.

The race condition vulnerability can lead to several types of cyber-attacks including but not limited
to privilege escalation, business logic issues, data corruption, DoS, Information leakage, and rate
limiting bypass (Table 1).

To demonstrate how race condition vulnerability can be exploited, we consider Portswigger’s Web
Security Academy.

It demonstrates an e-commerce website which sells different products. A wallet called Store Credit was
associated with each account. Users could buy things in the e-commerce website using their store credit.

Table 1. Some real-life CVEs (common
vulnerabilities and exposures) of race
condition vulnerabilities.
Meltdown (CVE-2017-5754)
TIBCO (CVE-2018-18808)
Metinfo (CVE-2018-18808)

Wind River (CVE-2019-12263)
Juniper (CVE-2020-1667)
Windows OLE (CVE-2023-29325)
GpuService (CVE-2023-40131)
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1 HTTE/Z 502 Bad Gateway

2 Date: Fri, 27 Sep 2024 05:51:34 GMT

2 Content-Type: text/html

4 Content-Length: Z38

Via: 1.1 google
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8 <html>
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10 <title>
</title>
11 </head>
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13 <center>
4 <hl>
15 302 Bad Gateway
16 </hl>
1 </center>
18 <hr>
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ngnix
21 </center>
22 </body>
23 </html>
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Figure 3. 502 Bad Gateway.

-8 Import bookmarks

WebSecurity Multi-endpoint race conditions S ot soves |4
Academy[%] Kto lab de

Store credit:
$50.00

Cart

Name Price  Quantity

$10.00 = 1 + Remove

Total: $10.00

Figure 4. Adding a higher valued product to cart.

The race condition vulnerability allows attackers to get products at unintended price. Starting with it,
we added a product to cart worth $10 which was less than our Store Credit (Figure 4).
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After analyzing the application behavior, it was identified that the first request would always take
more time than subsequent requests, when we sent a group (single connection request). Figures 5, 6,
and 7 highlight the request time taken for three requests: (1) initial, (2) add product to cart, and (3)
checkout request.

Then instead of the previous gift card product (which was less than our store credit), we added a
different product in the cart which was more than our store credit. With our previous analysis of the
application behavior, we sent three requests parallelly at once (Figure 8). Owing to this, a race condition
could occur that allowed to buy products at unintended price.

After multiple tries by sending all three requests parallelly at once, we could observe that the
application processed our newly added product despite of not having the enough store credit (Figure 9).

RESULTS

Based on the above discussion, we could conclusively establish that while OWASP Top 10 is a
comprehensive project, it does not (and practically no single project/framework/standard can) cover a
number of vulnerabilities related to web application security. But our overemphasis on just one
framework or Top-10 may lead to a situation of Beagle view (narrow sightedness). This Beagle
phenomenon may not allow us to look beyond and thus neglecting other vulnerabilities.

Therefore, to overcome such weakness, we suggest a security ladder approach for web application
security.

This security ladder is inspired from the seminal work of Arnstein SR in her 2019 article, “A Ladder
of Citizen Participation” [1]. Arnstein’s Ladder of Citizen Participation is a model that outlines various
levels of public involvement in decision-making processes, emphasizing the degree of power citizens
hold at each level. The model categorizes eight levels of participation, divided into three main groups:
Nonparticipation, Tokenism, and Citizen Power. This ladder illustrates a spectrum from low to high
citizen agency in governance, challenging policymakers to recognize and address power imbalances in
community engagement efforts (Figure 10).

BASIC WEB APP SECURITY (THE FOUNDATION)

A fundamental approach to web application security consists of SAST, DAST, Security by Design,
and developer training. While Security by Design incorporates security principles into the architecture
from the beginning, guaranteeing resilience against attacks, developer training enables teams to produce
secure code, lowering the possibility of introducing faults. By combining preventative, investigative,
and remedial methods, this synergy builds a multi-layered defense. This paradigm successfully protects
applications against changing threats by promoting a culture of secure coding and integrating with
standards like as OWASP. This proactive strategy minimizes vulnerabilities before to deployment,
lowers risks, and is consistent with the "Shift-Left Security" concept.

Evolved Web App Security
The three levels of testing—Black Box, Grey Box, and White Box—along with application audits,
user awareness, and training, create a well-rounded strategy for enhancing web application security.

Optimal (Matured) Web App Security

An ideal web application security architecture is produced by addressing third-party threats, using
Zero Trust Architecture (ZTA), and integrating security throughout the lifecycle. By ensuring that
external suppliers, libraries, and integrations adhere to security requirements, third-party risk
management stops dependencies from introducing vulnerabilities. This is enhanced by ZTA, which
minimizes implicit trust and enforces stringent access restrictions to guarantee that all requests—
internal or external—are validated. This strategy lessens the attack surface and lessens the dangers of
insider threats and compromised third parties.

© STM Journals 2025. All Rights Reserved 29



Kumawat et al.

How Beagle View of OWASP Top-10 Can Restrict

“)sanbal [eniul Joj uaxel aw 1senbay g aunbiq

si|liw viw | pa3kq 22001 auoq
syBiybly 0 yoeas | (& |/ @.@ subiyby o | of yoreas | (&[> @@
<ISUTEIUOI-9[ITI=SEET0 ATPS 5T
<ATP/>
<oboT=ggETD ATP> 81
<J13UTEIUOD=ESETD ATIPR> LT
<, dsuurgqeTAlspEdSE , =SSP TO UOTIO3E> 9T LT
<, d3pesHgeTAWNSPEDE, =PT ATP> ST 9T
<3dtans/> cI8TTEIY 3] ST
<. el aspesyqeT/el/aspeayqeT/ea0inossl/,=o0ae 1dTioe> Pl T ‘p=n :A3T10Tad ¥T
<Apog> eT Té +A3En-U23sg-90385 €T
<pesy/> T uThrIo-swee :831T5-Y03sd-035 7T
<BTITI/> s3efTABU i3pOW-Yo3ad-088 TT
SUOTITPUOD 32Bd JuTodpus-T3TNN JUSUNDOPR :3€3(0-Yo3ad-P3s5 (T
<3TITI> 11 T :ejesnbay-sanossul-speabdn g
< 3
133yeaTA3e=T31 £82 30IBUMODTECET /S0 /830IN0E31 /=321y HUTT> 0T a1en/3eur AuepeoE A3 TIN0SE-aM 830008007626 FEE85EFR6TFONR000TE0/ / fedaay
<j@ayeaTAje=Ta1 r1s1838Y 9
] g0 rIapeayqeTAUspedr /Se0/I19peayqrT /892dN0831 /=191y HUTT> 5 aq ‘s3erisp ‘drzb :butpooug-3dsooy [
° <pesy> 3 g o=bius’gn-us :sbenhbueg-3dsooy 9
= <TW3Y> L gr0=bty/s 6 p=bsTuz/uoTyPoTTdde ‘TUX+ T YR /uoTIeO TTddE ‘TUWIY /3¥3T
<Tuly FdXI1000i> 2 13deooy g
m_ il 0°'CET/¥033ITI TOTOOTOZ/0%289
89507 :yibuaT-jusiuod 7 (0°ZETHAT £5OX fpQUTNM {0°(QT IN SMOPUTH) (G/BTTTZOW :3jusby-as=n 7
NIHTHOTWYS :euoTido-sweag-¥ ¢ YUD5060A I LAUINTINEQAK LI AN AS [O=UOTEERE 13TH00] ¢
W §-33n=3sc1eyo {Twiy/jxsl :sdAr-jusiuo)d 7 Jau Awspese-A3TINsae-gam" 330098007695 FEEBAEFRATFOUS002TRB) $3S0H 7
] M0 002 C/dLIH T Z/dLIH / 139 1
m. = 1apuay XaH mey Aaid = u . RO xaH mey a1y
o asuodsay 3sanbay
= | W=
@ 2/dLIH % 1eufwapese-£314n29s-qam 840098007696 Y EEB6E X6 L 7092002 L 20//:sdny 3abie) i > [33ue) @ ' (uond3uuoed 3|6uis) dnoib puag
: O\ 4 x noppayy x 1B 0] ppy x e > € Ldnoip I

30

© STM Journals 2025. All Rights Reserved




International Journal of Information Security Engineering

Volume 3, Issue 1

3049-1150

ISSN

"Led 0] 10npo.d Jo UonIppe J0) usye) awi 1sanbay "9 aunbi-

sijiw s L[ sa14q 0oL auo(

subiyblyo | of yareas | (& |3 @@ aubiyblyo yeas | (& |l @@
[=ATTIUETBRIONI0dd=1Tp3I8 Z=pT1onpold (7
61

S18TTRIG i3] 38T
T ofo=n :fata0tad L1
Té a980-U2324-235 9T
uThTIo-3WES :83TS-Yolad-235 ST
53ebTAPU 13pOR-UD3s4-038 7T
Jusunoop :3es8(-Yyn3sg-o0sg ¢
1 :c3esnbasy-sanoscul-speabdn 71
Z=pI3onpoidiionp
oad/3sur Auspeoe-A1TaN2a8-0an 830008007596 FEEBREF2ATF0A2002 TR/ / f2day
1131333y TT
JeurAwespEse-A1TaN08S-¢aM " 1009800F396FEEBRETRRTFOAR002TED/ /  da1y
TUThTIO
9¢ yzbusT-3usiucy
pspoousTan-wioJ-mmm-x /uoTi3eoTrdde :sdAl-jusjuc)

& aq ‘a3eTiep ‘drzh :butpooug-idesooy w
£ g p=hbius‘gn-us :sbenbueT-3descoy o
= g 0=b¢./¢ 5 p=bTuz/uoTyeoTTdde T4 TWIYX /uoTIED TTddE ‘TUIY /3X3]
9 :3dsooy ¢
ﬂu S 0'CET/®038IT4 T0T00T0T/0428D
0 y3busq-jusjuoy j (0TZET:AT $pOX {pOUTM {0°0T IN SMOPUTM) 0'G/BTTTZON :1usby-iscn 7
NTOTHOHANYS :suoTido-sweaq-y ¢ YUDFOF0AITL{UIWTINEQAYLZAYNIAS IO=U0TEE38 13TH00D ¢
9 Z=pIjonpoadijonpoid/ :uoT3eD0T JeUr AuapeIR-A1TIN0RE-3M 81000800 P596PEEBREFRRTFOAR002TE0 $380H ¢
b punod Zog Z/dLIH T ¢/dLIH 33ed/ 1504 T
m. = Bpusy  XeH  mey  Aneld = u . hOY a4  mey  fpayd
asuodsay 3sanbay
o0
< W=
@ 2/dLIH % 1ouwhwapede-A)inas-qam'gy009800+6967 EEB6E Y6 17092002 L 20//:scny Habie) uofallpal mojjo4 a| > | [®2UE) @ ' (uondauuocd 3jbuts) dnoib puag
O\ +  x noypayy ¥ 1e) 0} ppy ¥ |eniu > (£ Ldnoio gy

31

© STM Journals 2025. All Rights Reserved



Kumawat et al.

How Beagle View of OWASP Top-10 Can Restrict

‘1sanbaJ 1n0328Y0 J0} UsXe) awi] “/ a4nbi4

W 707 [ 59949 €69'y auoq

swblyblyo | of Youeas | (& || @@ saubyblyo o yoieas | | &[S @@
<> 0z TLOCHLBHALTC PG RPIFIGUIUI [HOYO= 180 (17
<13UTE3U0D-3T1TI=EERTD ATPR> 6T 6T
<ATR/> SASTTEIY 81 4T
<ofoT=gce D ATP> 8T T ‘p=n :A3TI0TaAg LT
<I8UTBJUOD=EEBTD ATP> i1 T& :asen-yo3sej-oss 97T
<, IzuuegqeTAlepedt =280 UOTI08E> 9T utbTio-swes :83T15-Yo33g-085 5T
<, J8pESHIETAUSPEDE,, =PT ATP> ST aefiTaBu i3poOW-Uo3}ag-0as §T
<3dTane/> juswnoop :3€3Q-Yyo03ag-085 ¢
< el aopeayqet/el/aspeayqeT/ea0inogal/ =01 3draoe> ¥I 1 :ejeanbay-sanossur-speabdn 77
<Apog> €1 1
<pesy/> z1 ae0/38u" Awspeoe-A1 TIN03E-dam " §1009800 7595 7EE86E725 17092002120/ / +8d33y
<3T3ITI/> tasasisd 17
SUOTITPUOD 9DEI JUTOdPUS-TITNHR Jeu-Awspeor-£3Tanoes-gan- §3009800F5957EEB5E726TF09R002TR0// :edady
<aT3T3> 1 futhtao o1
<3193UeaTA3e=Ta1 €20 eqeT/S80/S20IN0801 /=131y JUTIT> 0T L€ yibusT-jusiucy ¢
<lssyeaTAle=Ta1 pspoousTan-wioI-mmm-x/uoT3enTdde :adi-jusjucy g
0 220 19peayETAUSpEIE /EE0 /18PRaYQET /£30IN0E31 /=331 JUIT> 5 1q ‘sieTisp ‘drzb :butpooug-idsooy |
m <peay> a g o=hi{us‘gn-us :shenpuer-1dsooy 9
z <TU3Y> g 0=biy/y 5 0=htTux/uoTaeoTTdde ‘TUR+TWIYR /U0 T3EO TTddE U3y /3237
<TW3Y FdALO0d|> 9 13dsooy g
m_ 8 0°ZET/X0I2IT4 TOT00TOT/04229
G757 :y3busT-jusiuo)y 7 (0°CET:AT {p9E {FOUTM {0°0T LN SMOPUTM) 0°G/BTTTZOW :jushy-issn
NIOTHOEWYS :suoT3ido-sweid-x ¢ YUDE050ATTI{UINTINEAAYIZAMNTIAISIO=UOTEERE 18T300D €
m g-I3n=3ss1eyo :Twiy/3xsl :sdAr-jusjuod z Jau- Awapeoe-A3TIN0as-qan" g30008007695FELBREFAETF0CR002TR0 1SC0H ¢
2 M0 00T ¢/dlIH T T/dLIH IN0¥28Yd/3a82/ LS04 T
m. = lapuay XaH mey  Apaiy = xeH  mey  Anpeld
- asuodsay 3sanbay
“ =z
@ 2/dLIH % jaurfwapese-f1indas-qam gj0098007 6967 EE86 £426 L¥092002 Leo//:sdiy 3abie) al > | [e2ued @ ' (uonzauucd 3j6uis) dnoub pusg
O\ 4+ xanoypey)  x HeDOIPPY  x [enly| > £ Ldnop

32

© STM Journals 2025. All Rights Reserved




International Journal of Information Security Engineering

Volume 3, Issue 1

3049-1150

ISSN

/¢ | siiw ges | se14q grL'g
Qubiyblyo o yaess | (&[> @@
<> 0z
<IA3UTEJUOD-3[3T}=SEETD ATD> 6T
<ATR/>
<oboT=€8BTD ATP> 8T
<IBUTEIUOD=EEETD ATR> LT
<, paAToS-8T JauueggeTAuapede , =¢SeTd UOTI03E> 9T
<, 1apesgoeTAUsproE, =pT ATP> 5T
<3jdrtaoe/>
<, el 1speaggeT/cl/aapesyqeT/ea0anoesi/, =0as jdrioes BT
1 <Apog> €T
<pesy/> A
<aT3T3/>
SUOTITPUOD 2081 JuTodpus-T3TNR
<3T3ITI> 1T
<339ysaTAle=T31 €0 SQPT/SE0/E90IN0831 /=121 JUTT> 0T
<383yeaTAie=T31
% £g0 " IspesHqETAWUSPEDE /28D /18PRSYET] /280IN0E8] /=8 HUT]> 5
5 <peai> 8
Z <quay> L
g <TW3Y dAALIOAT> 9
m,
0F08 :yabusT-jusiuo] ¥
g NIOIHOAWYS :euoTido-sweri-¥ ¢
.m g-33n=3scaeyo {Twiy,/3xs3 :sdAl-jusijucy 7
3 40 00T €/dLIH T
m. = Iapuay X8H mey JIETH]
asuodsay
o0
-

@ 2/d1IH % 1ourAwa pese-A311ndas-qam ' g1009800+696 Y EES6E 7361 09200 Le0//sdny Habie]

H(of

swbiubly o o
bl

's1sanbal [3]|esed '8 84nbi4

auo(

FLOCHL WAL S d ORI PN OYUPOA T MPYO= 4180

6T
e1sTTRPAY 3] A
T ‘p=n :A3TI0Tad /T
T¢ :1880-Y2324-085 0T
uTbTio-swes :83TS-Yo3ad-085 GT
93ehTARU 3pPOW-YD324-098 §T
JUBUNDOP :3E68(Q-YD2334-285 €]
T :e3esnbsyg-sanoscul-speahbdn 71
bl
JeD /38U AuspeoE-A3 TIN08E-CBM" 83008007596 FEEE5EFP26TFOGR00RTED/ / tediay
11913399 1T
Jeu Auspeoe-A3TIN08E-g3M 3I009800F596FEE86EF36TF0AR000TRO// *eda3y
tuThTag 0T
LE tylbusT-qusiuc) §
papoousTIn-wioI-mmm-x /uoriestrdde :adhl-jusijuon g
1q ‘s3eT3ep ‘drzb :burpooum-3dsooy
g g=bius‘gn-us :shenbueg-3danay o
g 0=ht¢/s 5 p=hbtTuz/uoTyETTdde ‘TUX+TWIYE /UOTIED TTdde ‘TU3Y /28]
:3dsooy g
0'ZET/%038aTd TOT0O0TOZ/0H28H
(0°TET:AT ¢50% {FQUTM {0°0T IN SMOPUTM) (°G/PTTTZON :3jusby-i1scn v
FUHFOS0A TG LAUINTZNEQAY LZAdNT S [O=U0TEE8S 18 TH00) ¢
Jeu Auepeor-A3TINDE2-qaM 10098007 625FEEB86EF35TF0U2002TED $350H 7
7/dLIg Anoxdsys/31e0/ 1g0d T
= u u g xoy  mey  Aneyg
3sanbay

al> | poued @' (12]e1ed) dnoib pusg

+ = moxposyd » He) o} ppy x el > €

yaeas | (& ][ @@

Uz

| dnoig Iy

33

© STM Journals 2025. All Rights Reserved



Kumawat et al.

How Beagle View of OWASP Top-10 Can Restrict

"anjeA 11paJd Buiaey jou adsap 1onpoud jo BulAng ‘6 aanbi4

€/€ | s ges | saukq arLg auog
syBuyBly 0 | of preas | (g3 @@ syblybly 0 | ¢f yess| (e[ _@_@
ed /s FLUMHLEWAL oAU a UN o UUDUd MOy U= 2150 __..
| <> _ muwdﬂmnu HEIA .
<R/ T ‘g=n 3110134

¢ :31880-Yo384-285
uThTio-awes :a3Tg5-Yo3ag-0a3§
zjefiTacn fapon-Yyo32d-03s

junoase AW
<, ABUSTM=PTIUNCaE-Al/ ,=333Y B>

cdis
| JUBUNOOp :3E3(Q-Y238d-035
<ds 1 ie3sanbag-ainoasul-apeabdn 77
B> & £ “q& = - f1ed ;
WO /=Y B> JAED /39U AWIPEIE-AJTANDAS-Can muaogoaovamuvmmmamqmaﬂqoﬂmcouqmamm.m 334 .
< EJUTT-do,, =E8RTD UOTIDAE> Ll uumummmm 11
cd/s 19U Awapeoe-A3TaN28e-qam 8100930075056 FEESREFRGTFOT2002 TR0/ / 1ed33Y
<Buoi3s/> - e w”wwwww 01
- n LE ¢ - 6
&
_ 00°LeEls itpeo muwwm_Au 5 PApooUSTIN=WA0J-mam-3 /uoTieaTTdde tadAp-quajuon ¢
JULI]E L e g
q agq fejeTisp ‘drzh ibutpooug-jdsooy |
<O
g pg=biua‘gn-us :abenbue-jdasoy o

2, dapeay-uoTyebTARU, S8BT 13pEaY>
<, 2bed-2T JauTRjU0D  =SEETD ATP>
<, 13UTEJUODIUTEWN,, =EERTD UOTIO3E
€ a=2UAYY ATPS 7
<ATRS>

gr0=bty/y 5 p=biTux/uoTyeo TTddE TR+ TUIYX /U0 TIED TTddE ‘TU3Y /]Xa]
iadaooy g
0°ZET/¥0I2ITI TOTOOTOZ/0H22D
(O°ZETSA {PpOX {POUTM f0°0T IN SMOPUTM) 0°S/eTTTZoW :3usby-a3sn
FUOR0ACAIEIHUINTINEQARLEAUNIAS IO=UOTES3E 13THO0D €

F

£L
L

)

] Motes

-

8 <3dTaoe/> J8u - Auspeoe-f3TaN0ss-qam 010093001626 FEEG5EPITHOAR002TE0 13800 ¢
m <,sl 1speaggeTpazarduco/s(/1apeayqeT /seninosal/, =0as jdtioss iV Z/dLIH INOYIBYD/IAED/ 1S0d T
W.. = lapuay XaH MEy fpag = u . GN xaH mey fuaigd
oo asuodsay ysanbay
Z ==

(©) zdun g7 wwkwspese-f1andes-qamg}009900v696VEEGERI6LPOGR00°10//SANY HaBie) [ [a] > SR . (joyesed) dno.6 pusg

i d + =nopayd o« weDOIppy ok femu > (€ Ldnois W)

34

© STM Journals 2025. All Rights Reserved




International Journal of Information Security Engineering
Volume 3, Issue 1
ISSN: 3049-1150

, « ) .
ero Trust ] | - Managing Third Party Ris
Architecture » s’ Web App { 3 Building Security across
l Security I lifecycle of Web App
[ L [ o —
¢ (
I
L S

2. Grey Box . (User Awareness and
SOUAL l Training)

3. White Box

- | ‘ | _
SAST | | Bafg:p\éveb
- beew g Security
Train the Developer

Figure 10. “The Security ladder”.

hree levels of Testina 1 Evolved v Application Audits
1. Black Box . Web App d Securing the Human Laye

(
(
|

( Security by Design
g (OWASP Top-10/SANS
| 25/Threat Modelling)

—

Note: The experts can always argue that x should be at lower level or higher level but the purpose of
this ladder is to simply argue that a variety of efforts combined together are increasing the security
levels of the web application. It is also implicit that many of the mentioned steps can itself be undertaken
as a part of the other step.

Let us discuss the individual components of three stages of web application security in some detail:

Security by Design is a fundamental approach that builds security into the architecture from the start,
rather than adding it later. Incorporating and integrating standards like the OWASP Top 10, SANS Top
25, and threat modelling helps ensure that key vulnerabilities are proactively addressed [12].

Likewise, threat modeling identifies, categorizes, and evaluates potential threats early in the
development process. By analyzing possible attack vectors, it helps designers and developers
understand how data and user interactions might be exploited, allowing them to embed countermeasures
to prevent such threats.

The way present global bodies are taking up the cybersecurity on global policy agendas demonstrate
clearly that there would not be any dearth of frameworks/standards to take key lessons from. In many
cases, that are inspired from each other (Table 2).

The Security Mindset Among the Makers: (Train the Developer)

To create robust apps, developers must receive secure coding training. In order to reduce
vulnerabilities, secure coding training equips developers to use essential security procedures such input
validation, encryption, and error handling. Many vulnerabilities are caused by frequent, avoidable
mistakes and safe coding training assists developers in resolving these problems prior to deployment.
Developers are better prepared to produce secure applications that satisfy regulatory requirements by
adhering to organized training that is in line with industry standards, such as those highlighted by SANS.
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Table 2. Good frameworks/standards from which we can incorporate our design principles and the

security criteria.

Framework

Focus Areas

How It Helps

OWASP Secure Coding
Practices (SCP)

Input validation, output encoding,
authentication, access control,
cryptographic practices.

Helps developers avoid security pitfalls by
addressing common mistakes and
integrating security early on.

NIST Secure Software
Development Framework
(SSDF)

Secure architecture, threat modelling,
risk assessment, secure coding,
vulnerability management.

Emphasizes secure design from the
beginning, helping developers identify
flaws early.

Microsoft STRIDE Threat
Modelling

Spoofing, Tampering, Repudiation,
Information Disclosure, Denial of
Service, Elevation of Privilege.

Encourages threat modelling during the
design phase, ensuring attack vectors are
identified and mitigated.

ISO/IEC 27034
Application Security

Security controls throughout the
application lifecycle, from design to
deployment and maintenance.

Helps implement secure practices
consistently across the software
development lifecycle.

CIS Controls for Secure
Application Development

Secure configurations, vulnerability
management, data protection,
authentication, error handling.

Provides clear guidance on distinguishing
secure from insecure practices, particularly
for critical security areas.

Statis Application Security Testing and Dynamic application Security Testing
Static Application Security Testing (SAST) and Dynamic Application Security Testing (DAST) are
two critical methodologies in application security testing, each with distinct purposes and approaches.

SAST is a white-box testing technique that analyzes an application's source code, binary, or bytecode
for vulnerabilities without actually running the code. By scanning code while it is at rest, SAST finds
security vulnerabilities like buffer overflows, SQL injection, and XSS right in the code structure. SAST's
ability to identify vulnerabilities early in the software development lifecycle (SDLC) lowers the cost of
addressing problems later on. As developers create code, SAST tools may provide them instant feedback
and work well with development environments [3].

DAST, on the other hand, is a black-box testing technique that runs the program to look at it from
the outside. By simulating assaults on an active application, it finds vulnerabilities in real-world
scenarios, including configuration problems, runtime defects, and poor authentication methods. DAST
is especially helpful for finding vulnerabilities that SAST would overlook, including errors in business
logic or incorrect server setups, because it tests an application in a live environment.

LEVELS OF PENTESTING
Pentesting can be categorized along white-box, black-box, and grey-box testing. Each level has a
different scope, information access, and methodology to assess an application or network’s security.

White-Box Testing

White-box testing gives the tester complete access to internal data, such as IP addresses, network
architecture, source code, and configuration specifics. "Glass-box" or "clear-box" testing are other
names for this stage. Simulating an insider attack or an attacker who has learned a great deal about the
system is the goal of white-box testing.

Black-Box Testing

Black-box testing is carried out without any prior understanding of the network architecture or
system. By trying to get past security measures without any inside knowledge, the tester mimics an
external assault. This level is the most similar to how an attacker might approach an application in the
real world.
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Grey-Box Testing

White-box and black-box testing techniques are combined in grey-box testing. A portion of the
system, such as login credentials, architectural information, or APl documentation, is known to the
tester. A scenario where an attacker has little insider knowledge, such as a disgruntled employee or
someone with restricted but privileged access, is what grey-box testing attempts to simulate.

SECURING THE HUMAN LAYER (USER AWARENESS AND TRAINING)

Human error remains one of the leading causes of security breaches in today’s cybersecurity
landscape. Organizations must invest in comprehensive training programs that educate employees about
potential threats, such as phishing, social engineering, and safe browsing practices.

Employees that get regular security awareness training are better able to identify and address security
concerns. According to studies, companies that regularly provide security training greatly lower the
likelihood that phishing attempts would be successful. Organizations that implemented security
awareness programs saw 55% fewer successful phishing assaults than those that did not, according to a
Ponemon Institute analysis [11].

Because cyber risks are always changing, it is crucial to implement ongoing training and awareness
initiatives. To handle emerging dangers and strengthen current expertise, organizations should conduct
refresher courses and update their training materials on a regular basis. According to a Verizon analysis,
a mature security posture must include continual education and awareness in order for enterprises to
adjust to shifting threat environments.

The Power of Application Audits

Critical evaluations of software applications' security, usability, and compliance are called
application audits. The objectives of these audits are to find weaknesses, make sure industry standards
are followed, and confirm that apps function as intended. Security assessment, compliance verification,
substantive audits, functional evaluation, and a continuous improvement roadmap are a few examples.
Frequently, the reporting and documentation provide sufficient evidence for the interested parties to
guarantee that the application is safe from the inside out.

Building Security Across the Life-cycle of the Web-App

This approach mostly coincides with "security by design," and is often synonymous with it. It integrates
security practices at every phase of the SDLC. Organizations must give equal weight to identifying
security and functional needs in the early stages of web application development. To guarantee that
security concerns are in line with overarching corporate goals, this entails creating extensive risk
assessments, compliance requirements, and comprehensive security policies. Involving different
stakeholders at this point promotes cooperation and guarantees that security is incorporated into the project
from the beginning, which eventually results in a more secure and effective development process.

To build a robust application architecture, architects should apply fundamental security concepts like
defense in depth and the principle of least privilege throughout the design stage. At this point, threat
modeling exercises are essential because they aid in the early detection of possible weaknesses and
design faults, which may greatly improve security posture.

Security During the Maintenance Phase

An application's maintenance phase is essential to maintaining continuous security and resistance to
new threats. Patch management and routine updates are crucial procedures to reduce vulnerabilities that
an attacker may exploit. To check the efficacy of security measures and find any new threats, regular
penetration tests and vulnerability assessments should also be carried out. Staff personnel must also get
security awareness training at this period in order to reinforce acceptable practices and guarantee that
everyone is alert to possible risks.
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Secure Disposal of Application

When an application reaches the end of its lifecycle, secure disposal is critical to prevent unauthorized
access to sensitive data and ensure compliance with regulatory requirements. This process involves
more than just uninstalling the software; it requires thorough data sanitization practices, such as data
wiping, to eliminate residual data that could be recovered by malicious actors. Organizations should
follow established guidelines for secure disposal, including those from NIST and ISO, which provide
frameworks for effective data destruction methods. Additionally, it is essential to review and revoke
any access permissions associated with the application, ensuring that no residual accounts remain that
could be exploited.

When migrating data from a discarded application to a new system, organizations must prioritize data
integrity, security, and compliance throughout the process. To ensure that redundant or outdated data is
not transmitted, the first stage is a thorough data evaluation to identify which data is required for
migration. Sensitive data should therefore be protected during the relocation process by using secure
data transmission techniques like encryption. In order to guarantee consistency and compatibility and
reduce the possibility of data loss or corruption, it is also crucial to map data fields between the old and
new applications. To ensure that the data has been accurately transferred and that the new application
operates as intended, extensive validation and testing should be carried out following the migration.
Last but not least, companies should record the migration procedure for future use and compliance,
making sure that every action follows industry best practices.

Managing Third-Party Risks

Today, we as organizations increasingly rely on external vendors for essential services. There is no
dearth of real-life examples of it where organizations have suffered the significant consequences that
can arise from poor management of these relationships.

Organizations should start controlling third-party risks by conducting a thorough vendor risk
assessment, which looks at the security protocols and regulatory compliance of possible vendors. It is
essential to have explicit contractual agreements outlining security expectations and accountability.
Companies such as Facebook, for example, have improved their vendor management by putting in place
stringent evaluations of third-party apps in order to safeguard user information. Effective risk mitigation
and compliance maintenance by suppliers are guaranteed by ongoing monitoring conducted through
frequent audits and evaluations.

As demonstrated by the 2021 Colonial Pipeline ransomware attack, incident response strategies
should also incorporate third-party providers to enable coordinated action during security crises. In
order to successfully handle the incident, the organization collaborated with outside cybersecurity
companies, demonstrating the need of cooperation and readiness.

Zero Trust Architecture Across All Interfaces

This “Never Trust, Always Verify” and “Assume Breach” approach is particularly relevant in today's
environment where organizations face increasing threats from cyber adversaries, and where traditional
perimeter-based security is no longer sufficient [8].

Continuous monitoring and logging of all activity across the interfaces is one of the most important
aspects of putting ZTA into practice. Organizations may identify unusual behavior and react quickly to
any security problems by gathering and analyzing data from several sources. In order to detect
compromised accounts or illegal access attempts, this monitoring should also contain context-rich data
about user behavior, device health, and application interactions. Furthermore, ZTA may be improved
by utilizing technologies like identity and access management (IAM) and micro-segmentation, which
minimize the attack surface by guaranteeing that access privileges are precise and customized to the
unique requirements of users and applications [16].
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CONCLUSION

Ultimately, by integrating security into the architecture from the outset, we can establish a robust
foundation that will not only reduce vulnerabilities but also enhance the application's long-term
resilience. This approach minimizes risks associated with breaches, downtime, and costly post-
deployment fixes. With secure design principles, the organization can anticipate and mitigate potential
attacks, helping to avoid data breaches that could damage brand reputation, incur regulatory penalties,
and erode customer trust. Moreover, secure architecture reduces the time and cost of maintenance,
allowing development teams to focus on innovation rather than reactive fixes. With cyberattacks
increasingly sophisticated, prioritizing security as a core business strategy is no longer optional; it is
essential for staying competitive, compliant, and reliable. This proactive approach ultimately leads to
an application that isn’t just secure, but agile and future-ready, positioning the organization as a leader
in cybersecurity and customer trust.
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