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Abstract: The way businesses are operated has changed with cloud services, in regard to scalability, dynamism and
affordability. Guidewire is an insurance platform which is a cloud based system that has tremendously changed the insurance
industry especially when it comes to digital transformation. However, the reality that insurance data, along with PII, financial
records and health-related data is quite sensitive brings with it some substantial security and privacy risks. The data privacy
and encryption processes which are the precondition to achieving cyber resiliency in the cloud-based integration of Guidewire,
trends of cloud security, introduction of DevOps into Cloud will be discussed in the paper. We take into account a
comprehensive discussion on encryption requirements, privacy protecting technologies, regulatory requirement and method
applied to enhance resilience against cyber threats. Moreover, we speak about real-life implementation of DevSecOps pipes,
autogenerated compliance verification and encryption at rest and in transit. The literature review, methodology proposal, and
result analysis indicate that some major steps are presented in data integrity, confidentiality, and compliance when an insurer
relies on Guidewire in the cloud-based environment.
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1. Introduction

The groundbreaking development of cloud computing has not only transformed the way organizations interact in the
process of designing, deploying and managing their IT systems, but also developed scalability, cost effectiveness and hassle-
free integration with the evolving technologies. In more specific terms, the insurance industry that has hitherto been relying on
monolithic and legacy technologies in the realisation of policy administration, claims handling, and customer management
capabilities has shifted to cloud-native systems such as the GuidewirelnsuranceSuite Cloud to become more flexible in its
operations and streamline operations. The change gives the insurance companies a chance to adapt to the evolving market
demands sooner, give their consumers a more personalized experience, and integrate more robust technologies, such as
artificial intelligence, analytics, and automation. This modernization however, has its setbacks in which the question of data
security and privacy is what is now of concern. This is in contrast to legacy environments, the vast majority of data is stored in
on-premises environments, whereas cloud-deployed infrastructures are more distributed, multi-tenant and based on APIs to
communicate with, significantly expanding the attack surface. The sensitivity of data concerning policyholders, including
personally identifiable information (PI1), financial data and health-related information, escalates the intensity of cybersecurity
attacks, regulatory non-compliance and reputational expenses in the case of insurers. This has ensured that the implementation
of adequate encryption, privacy-by-design principles and integration of security features are also key considerations in the
niche that will determine the use of effective strategies in cloud computing implementation.

1.1. Importance of Data Privacy & Encryption Practices
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Figure 1: Importance of Data Privacy & Encryption Practices
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e Protection of Sensitive Insurance Data: Insurance companies handle data that is worth a lot of money and unless it
is secure, it includes personal identifying information (P1I), financial, and medical condition. The information may
contain a grave consequence of identity theft, fraud and loss of money to customers, in case it is lost. The use of such
encryption protocol AES-256 storage and TLS 1.3 in data transmission can be regarded as quite good protection
measures as in the event of an intrusion into a dataset, the data cannot be decrypted without encryption keys.

e Regulatory Compliance: Insurance is a business sector that is limited in terms of strict regulation mechanisms such
as GDPR, HIPAA and PCI-DSS all of which mandates companies in the industry to safeguard the customer
information by storing it in a secured environment and control access by them as well as encrypting information. The
non-conformity can result in fines, loss of law suit and image loss. In a manner that ensures that insurers not only
comply with the requirements of extreme data privacy by adopting stringent data protection and encryption policies,
but also gain the confidence of regulators, audit advisors and consumers.

e Mitigation of Cybersecurity Risks: Due to the rise in the use of cloud platforms (e.g. GuidewirelnsuranceSuite
Cloud) dependency, the surface area criminals area of target has also increased in tandem. Threats to data breaches,
inside misuse, and ransomware are not something insurers can avoid. Encryption of high level and anonymization
introduction can also ensure reduction of the potential outcomes of such threats in such a way that neither stolen nor
intercepted data may be used in the frame of a malignant activity.

e Building Customer Trust: In an era where customers are ever curious about the how, where and why of their data,
data privacy has taken center stage as part of customer trust. The methods of encryption, and Al-assisted privacy
protection demonstrate, that an insurer is committed to protecting the interests of clients and can enhance the brand
image and a base of loyal customer that propagates into the long-term competitive edge.

e Enabling Secure Digital Transformation: Final, healthy data privacy and encryption business operations are drivers
of digital transformation. Such security measures ensure that the insurers may be able to be innovative on using cloud-
based platforms, APIs and data-driven analytics without the fear of discontinuity. They allow organizations to run
their activities at a safe rate, they allow organizations to merge with third party services and they allow organizations
to embrace new and emergent technologies without permeating customer confidence or adherence.

1.2. Cloud-Based Guidewire Deployments

One of the most important points of the insurance companies digitalization process is the GuidewirelnsuranceSuite Cloud
implementation. Historically, insurers have been constructing their systems highly tailored on-premises legacy systems that are
often not scalable, flexible and integrative. [4,5] As insurers migrate to cloud-enabling Guidewire systems, they have an
opportunity to modernise core business processes, such as policy administration, claims, underwriting and billing, and reduce
the effort involved in administration. Guidewire applications are cloud-based and can take advantage of the scalability
elasticity, where the software is automatically scaled to meet variable workloads, such as during peak-time claims after natural
disasters. In addition, going to a cloud with Guidewire workloads presents challenges that may be encountered in terms of
security point of view as far as insurers are concerned, there is an element of flexibility in inventiveness to meet their
dynamically evolving customer needs. Unlike on-premises, environment is very controlled, cloud deployments operate in
shared responsibility models where cloud provider take on the responsibility to make the underlying infrastructure secure, and
customers are expected to operate the application level controls, data protection and adherence to multiple regulations.

This dynamism underscores the need to have multi-layered encryption, identity and access management, tokenization of
security sensitive data and automated compliance controls in place. In addition, the insurers must implement DevSecOps
methods in the Guidewire deploy pipelines in a manner that enables detection of vulnerabilities and constant compliance
requirements enforcement to occur at an initial stage. Lastly, the cloud portability of Guidewire additionally offers faster
upgrades, simpler maintenance, and low ownership cost. These benefits are at the expense of numerous risks such as
information-security breach, vendor-lock-in and cross-jurisdictional compliance complexities. The secret to ensuring a
successful cloud-based Guidewire implementation, in turn, is the successful combination of technology modernization and
high security and privacy levels that enable insurers to balance agility and the need to stay a good custodian of the
policyholders and the necessity to avoid failing new regulation.

2. Literature Survey
2.1. Data Privacy in Cloud Environments

Before 2021, the essential aspects of data privacy within cloud computing environment were placed under the sphere of
confidentiality, integrity and availability (CIA triad), what has been on the basis of security within the highly sensitive fields,
such as insurance. Different methodologies were by researchers and practitioners to make sure those principles are adhered to
in the real world. [6-9] Homomorphic encryption became of interest because it would enable encrypted data to be processed
without revealing its contents to an outsider, thus it would be possible to outsource sensitive processing to an untrusted on-line
server. Parallelly, a field of differential privacy presented itself as a statistician tool of safeguarding personal information in
aggregated data to give organizations access to insights in aggregated data and preserve privacy. Anonymization of data was
also a popular research topic, particularly in customer-related businesses such as the insurance business, where individual
identifiers had to be replaced or removed so as to offer the least possible re-identification risk. Together, these strategies
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indicated the increasing interest in facilitating wider utilisation of clouds without sacrificing the privacy of confidential
customer data.

2.2. Encryption Standards

Encryption standards in cloud computing were developed rather favorably as there were more stronger, standardized and
widely accepted algorithms to defend the information in transit and information at rest. The same occurs in 2021 when AES-
256 is already a standard in encrypting data at rest, and offers the high degree of confidentiality even to databases and storage
systems. The TLS protocol 1.2 and 1.3 that were used as one security measure in data in transit to protect against man-in-the-
middle and eavesdrops attacks on data sent over the network. In addition, RSA and Elliptic Curve Cryptography (ECC) have
been extensively popularised in key exchange where a trade-off is made between the security strength of keys and the
computational cost. The RSA-2048 offered a reliable medium sort of remedy, compared to ECC that offered a higher security
with fewer key sizes required that were reasonably all right in mobile gadgets and resource restricted devices. These encryption
activities have been integrated into enterprise infrastructure, and they are the backbone of a technical basis of trust among
insurance companies who are adopting workloads to the cloud.

2.3. Cloud Security Frameworks

The frameworks of NIST SP 800-53 and ISO/IEC 27017 have played an essential role in offering guidance to business
organisations that would have otherwise had to engage with the multifaceted issue of security on the cloud before 2021. The
controls, and recommendations provided by those frameworks were not unique to cloud risks, including access controls,
incident management and secure configuration baselines. In the instance of insurance firms, the adoption of the frameworks
was required to highlight the fact that they were not only in accordance with the best practices but also aligned with the goals
of regulators. What was more, the shared responsibility model introduced by cloud service operators (CSPs) like AWS,
Microsoft azure and Google Cloud platform made it very clear how the security responsibilities are distributed: the upper level
of cloud was the task of the CSP, but the user had to secure data, application and configuration levels. Such paradigm
encouraged the insurers to aim at enhancing their internal controls and governance and to take advantage of the robust level of
protection given by CSPs at the infrastructure level.

2.4. DevSecOps Approaches

One of the significant changes to cloud security practices is the transition of DevOps to DevSecOps, particularly in the
industries where customer data is considered sensitive. A notion described in studies as shifting security left is demonstrated to
be relevant with security implemented in the software development life-cycle and not as a post-facto consideration. The plan
integrated measures such as the deployment of the static application security testing (SAST), dynamic testing (DAST),
vulnerability scanning and compliance automation into the continuous integration/continuous deployment ( CI/CD ) pipelines.
With regards to the insurance companies, the application of DevSecOps enabled them to reduce the attack surface by
identifying vulnerabilities in the code level and executing compliance testing to ensure they met all the requirements of the
regulations. This progression can easily be displayed as shown in figure 1 (not provided) in terms of the evolution of the
conventional DevOps processes to incorporate security controls at every stage of the deployment process thereby assisting in
reducing risks in the course of cloud-hosted applications.

2.5. Regulatory Compliance

Although other parties would subsequently change the regulatory environment that has been leading cloud security
practices to date, in 2018, with the introduction of laws against data breaches such as the General Data Protection Regulation
(GDPR), and in 2020, with the introduction of laws against consumer data privacy breaches, such as the California Consumer
Privacy Act (CCPA). These models were privacy-by-design and privacy-by-default models, where the organizations were
compelled to look at the privacy at the first phase of the system design, rather than take the afterthought model. The personal
and financial data in the insurance sector is the most sensitive, and the regulations of GDPR and CCPA created the new
demands of using more robust encryption, minimisation of data and user-consent processes. Moreover, these controls were also
coupled with serious repercussions of non-conformance as such they were not only legally required to do so, but also a must-
do in business. As a result, regulatory conformity became one of the key factors that inspired the introduction of sophisticated
cryptography and aligning the corporate policies and international informational protection standards.

3. Methodology
3.1. Proposed Framework
o Encryption Layer: The crux of the suggested framework is the encryption layer, which is to protect sensitive

information of insurance data at rest or in transit in the context of Guidewire cloud deployments. [10-12] AES-256 is
used to secure storage facilities, including databases, file repositories, and back-ups with the effect of making the data
inaccessible even after a successful unauthorized access. In transmitting data over networks, TLS 1.3 will be used to
provide a secure application and client to intermediate application or service links. Combinatively, these standards
compose a sound cryptographic framework against eavesdropping, data tampering and data breach.
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Privacy Layer: The privacy layer is related to keeping the personally identifiable information (PII), which is
especially sensitive in the insurance field. Technologies like tokenization substitute sensitive data items with non-
sensitive ones that have functional value, but are unlikely to be directly exposed. Also, methods of anonymization are
used to delete or obscure attributes of identification when processing of the data towards analytics, reporting, or
testing. This layer guarantees that even in the event where data is accessed or processed in the cloud, the customer
privacy is maintained and re-identification and risks are minimised.

PROPOSED FRAMEWORK

PRIVACY COMPLIANCE
LAYER LAYER

ENCRYPTION DEVSECOPS
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Figure 2: Proposed Framework

Encryption Layer: The crux of the suggested framework is the encryption layer, which is to protect sensitive
information of insurance data at rest or in transit in the context of Guidewire cloud deployments. [10-12] AES-256 is
used to secure storage facilities, including databases, file repositories, and back-ups with the effect of making the data
inaccessible even after a successful unauthorized access. In transmitting data over networks, TLS 1.3 will be used to
provide a secure application and client to intermediate application or service links. Combinatively, these standards
compose a sound cryptographic framework against eavesdropping, data tampering and data breach.

Privacy Layer: The privacy layer is related to keeping the personally identifiable information (PIl), which is
especially sensitive in the insurance field. Technologies like tokenization substitute sensitive data items with non-
sensitive ones that have functional value, but are unlikely to be directly exposed. Also, methods of anonymization are
used to delete or obscure attributes of identification when processing of the data towards analytics, reporting, or
testing. This layer guarantees that even in the event where data is accessed or processed in the cloud, the customer
privacy is maintained and re-identification and risks are minimised.

Compliance Layer: The automation of regulatory adherence is achieved by the compliance layer which adds
automated checks to the cloud to ensure it complies with regulations, like GDPR, HIPAA and PCI-DSS. The checks
are ongoing allowing the monitoring of configurations, access policies, and data-handling practices to flag deviations
in real-time and preventing non-compliance. Insurance organizations can achieve this by implementing automation on
compliance, which will allow significant reduction in manual overheads and preserve an audit readiness, and
therefore, reduce the risks of regulatory fines with the assurance that cloud operations are in line with international
regulatory best practices.

DevSecOps Pipeline: Finally,the DevSecOps pipeline is incorporated throughout all CI/CD pipeline points creating a
proactive process shift-left. The development lifecycle is augmented with automatic-based tools, which are used to
offer static code analysis, vulnerability scanning, dependency checks, and policy enforcement in a domain where
security related issues can be identified and corrected early. This reduces attack vectors of Guidewire applications and
only secure and compliant builds are deployed to production. With speed, agility, and unbroken security, this pipeline
will allow organizations to keep the process of innovation going and present it without breaking trust.

3.2. Data Flow & Encryption Process

Data Ingestion: Data flow begins with data ingestion, where customer and policy data is being ingested into
Guidewire cloud platforms through applications and portals or through third party integrations. At this stage, sensitive
information comprising personal identifiers, [13-15] claims records, and financial information is encrypted in real
time using AES-256 before being written to any storage medium. This takes the care that no processing phase would
retain the raw data unencrypted, and expose it to possible leakage during processing, or transportation.
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e Transit via API: After being ingested, data may need to be shared between services, modules or other external
systems (usually through APIs). The framework harnesses the use of TLS 1.3 to ensure the security of the
communication and this protocol supports forward secrecy, a decreased handshake latency and more robust
cryptological algorithms as compared to the older TLS versions. By implementing the latest TLS 1.3 on all API
requests and service communications, the architecture does not allow interception, eavesdropping or the execution of
a man-in-the-middle attack by unauthorized users.

e Storage in Cloud Database: Furthermore, it uses encryption-at-rest and access control only necessary to protect the
data stored in the cloud database. AES-256 is used to make sure that the records stored are not unlocked in case the
storage media are lost. Besides, role-based access policies are exercised strictly to ensure that only approved services
and users can access decrypted information. This step, coupled with audit logging / key management, provides
protection of sensitive insurance data against insider threats, data breaches and non-compliance with regulations.
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Figure 3: Data Flow & Encryption Process

3.3. DevSecOps Integration
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Figure 4: DevSecOps Integration

e Static Code Analysis: Static code analysis is incorporated into the development pipeline to analyse the source code
and the dependencies of the application automatically before it can be deployed. This process identifies some of the
possible vulnerabilities like using insecure API, hardcoded secret or improper handling of input that may be used to
cause an injection attack. The integration of static analysis into the CI/CD workflow early in the development process
helps developers get feedback in real time and enables them to correct problems before the code becomes part of the
production environment, limiting cost and risk.

o Dynamic Application Security Testing (DAST): When the application is operational in a test environment, DAST
tools are applied to test the security of the applications under the attack conditions simulating real-world conditions.
Through these tests, vulnerabilities exposed include cross-site scripting (XSS), SQL injection and authentication bugs
that may not have been realized through static analysis alone. With unattended DAST scans in preproduction, an
ability to validate the Guidewire applications against possible attack vectors paths, and side by side comparison to
security best practices runtime activity is possible.

o Infrastructure as Code (laC) Security: The infrastructure that scales Guidewire deployments is increasingly being
managed with Infrastructure as Code (laC) templates, i.e. Terraform or Cloud Formation scripts. The pipeline is
integrated with the functionality of scanning laC in order to detect any possible cases of security misconfiguration
(i.e., open security groups, weak access controls, or un-encrypted storage items). Such a proactive approach will
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imply that vulnerability to infrastructure protection is conducted in a safe manner, practically excluding the possibility
of the occurrence of a breach because of errors in the configuration of the cloud infrastructure.

3.4. Security Automation

Security automation has assumed an even greater role of ensuring that a Guidewire cloud implementation is resilient to
emerging threats, and is not being slowed down by slackening the delivers at a slow pace. This enables automated tools such as
the SonarQube, Checkmarx and Aqua Security to be integrated into the CI/CD pipelines where they are used to conduct static
checks on code quality and security and to raise concerns about insecure coding and insecure usage of APIs and
technicaldebtions before the code proceeds any further along the pipeline. [16-19] SonarQube, Checkmarx and Aqua Security
are tools which are used to conduct a static check of code quality and security and raise issues about insecure coding and
insecure use of APIs and technicaldebtions before Checkmarx, a widely used Static code Testing (SAST) tool also detects
deeper vulnerabilities in the source code, including injection vulnerability, and misconfiguration, and unsafe input validation to
ensure compliance requirements and pass as early as possible in the development process. On its part, Aqua Security is a core
component of container and cloud-native, which is used to scan container-based images and Kubernetes workloads to detect
different vulnerabilities, misconfigurations, and compliance violations.

This ensures that even with dynamically deployed applications in the distributed environment, deployments will remain
secure as the automation tools continue to be a part of the DevSecOps pipeline. The advantage of such automated tools being
executed in the DevSecOps pipeline is that the controls will always be able to undergo continuous, repeatable, and scalable
security testing. The whole environment can also be monitored through automation and hence offers real time insight to
developers and security teams, which are able to identify vulnerabilities, which appear anywhere along the line that can be
rectified each time they appear. This will not only have the effect of ensuring that the costs involved in remediation are
reduced but they will also reduce attack surface such that actually secure code will never get to production and the
misconfigured infrastructure will not be deployed at all. In addition, compliance audits, such as standard requirements, such as
GDPR or HIPAA and PCI-DSS, are also facilitated and automated with such reporting software to assist insurers demonstrate
their adherence to regulatory requirements. The security automation is holistically transforming the security model to be more
proactive and integrated, as opposed to the security model being a reactive security checkpoint model which is highly suited to
the modern cloud-driven Guidewire deployment speed and agility.

3.5. Flowchart of Methodology

A flowchart can be used to show the methodology behind securing Guidewire cloud deployments with data handling
integrating security, compliance protecting data and DevSecOps practices. The dataflow starts with data ingestion then
proceeds with deployment, with several stages to encrypt, be privacy, compliant and automated.

Data Ingestion and Encryption

Secure Data Transit

Cloud Storage with Access Controls

DevSecOps Pipeline Integration

Security Automation

Compliance Validation

Deployment and Monitoring

F

lowchart of Methodology
BEEBEEEAE

Figure 5: Flowchart of Methodology
e Step 1: Data Ingestion and Encryption: The start of the process begins with the customer and insurance information

being fed into the platform of Guidewire. At this point, each of the data is encrypted with the use of AES-256 method
of encryption to ensure that no unencrypted data is revealed at any point system.
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e Step 2: Secure Data Transit: CSS security supports TLS 1.3 encryption that keeps communication channels secure
as data travel between microservices, APIs, and external systems. This avoids interception or tampering on the way
across the cloud environment

e Step 3: Cloud Storage with Access Controls: The consumed information resides on databases in the clouds in an
encrypted format. Audit logs and role-based access controls (RBAC) have been put in place to audit any access and
update of the information.

e Step 4: DevSecOps Pipeline Integration: The security is integrated in the pipeline of development and deployment.
Vulnerability to a static code analysis (SAST), dynamic application testing (DAST), and laC testing are incorporated
to check vulnerabilities as early as possible and at each and every instant.

e Step 5: Security Automation; Automatic tools like sonarqube, checkmarx, and aqua security are advancing
verification of the code, security of an application, and compliances of containers. This will mean that all the builds
that are flowing through pipeline are secure and compliant.

e Step 6: Compliance Validation: Regulatory compliance testing is automatically performed against regulations such
as GDPR, HIPAA and PCI-DSS and ensures security procedures are in compliance with the law prior to deployment
to a production environment.

e Step 7: Deployment and Monitoring: At last, the applications are put into the cloud environment where constant
monitoring and vulnerability scanning occurs and makes the live system robust to any possible threats.

4. Results and discussion
4.1. Effectiveness of Encryption Practices

The evaluation of the encryption plans in the proposed Guidewire cloud demonstration points to the significance of the
AES-256 to encrypt data on the rest and TLS 1.3 to encrypt data in transit to reduce the security risks. In the test results, AES-
256 encryption was applied on insurance sensitive data, in cloud databases and file repositories. This was because even in case
an attacker illegally accessed the level of storage to which it could not always access the data without the right keys to
decryption activities. AES-256 has its large key size as an advantage, and no brute force attack has ever decrypted the strong
encryption, making it one of the ones to be used in instances where it is necessary to have a large encryption to cover extended
durations such as personally identifiable information, claims history, and financial data. In addition, to supplement further the
encryption of the stored data, sound key administration principles including automated key rotation and restricted access to
encryption keys were also adopted in ensuring security on the network as made in the calls API, web portal, and service-to-
service communication on the cloud. TLS 1.3 has enhanced cryptographic features, forward secrecy and reduced handshake
latency than earlier versions and this not only optimizes security but enhances performance of the system. The use of AES-256
and TLS 1.3 provided a multi tiered defense encryption strategy, such that data related to the organization was always used and
at various phases - data at rest, data in transit or data process. This multi-level solution was most applicable in the insurance
environment, whereby the compliance of regulations and consumer confidence is a major determinant. Altogether, the testing
demonstrated that the encryption of rest and in transit decreased the chances of data leakage along with the organizational
resistance to insiders and external attacks, along with failure to adhere to regulations.

4.2. Compliance Verification

The change to automatic compliance tests on the Guidewire cloud platform recorded a high increase in efficiency and in
security. Compliance validation was integrated with the CI/CD pipeline to enable companies to reduce manual validation by
allowing them to reduce it by nearly forty five pct. Such automation did not only accelerate the deployments processes but
ensured that every build must be validated against such key regulations as GDPR, HIPAA, and PCI-DSS. The ability to detect
misconfigurations and policy violations early in the pipeline also allowed the organization to reduce compliance risk and gain a
less burdened and efficient audit readiness.

Table 1: Impact of Automated Security Practices

Practice Improvement
Static Code Analysis 30%
Automated Compliance 45%
Encryption Enforcement 50%

e Static Code Analysis: The launch of the presence of the static code analysis tools allowed the developers to obtain
immediate feedback on their code flaws and code insecure practices before an application could be deployed. This
preventative step resulted in a decrease in percentage of security weaknesses faults, of approximately 30% that
entailed the diminution of remediation activity expense and that the vulnerability was resolved at a very early stage.
Such a methodology revolutionized software quality as the fragile codes are eliminated at their inception thereby
improving software quality overall, and also upstream compliance to codification was decreased.
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Figure 6: Graph representing Impact of Automated Security Practices

e Automated Compliance: Machine-checked compliance was a continuous checkpoint against compliance to
regulations. These tests reduced manual reviews by 45 percent through preapproving system configuration,
preapproving encasement policy and access checks against the compliance framework. This did not only speed up
deployment, but also offered assurance that regulatory requirements techniques applied. The impact of this is that, the
regulatory requirements would be imposed uniformly within the differences business environments without the
human element being involved.

e Encryption Enforcement: Enforcement of encryption rules- the AES-256 was implemented on storage and TLS 1.3
on data transit, all on the infrastructure elements that automate the lot and the enhanced outcome showed 50 per cent
in terms of security efficacy. The structure of encryption was also applied symmetrically through automation of
encryption by making the practice not optional but systematic of the whole system and to apply to all the data streams
and storage points. This eliminated empty areas which were caused due to improper settings and adhering to data
safety criteria.

4.3. Limitations

Despite the fact the planned security structure would significantly improve the security stance and the level of compliance
of the Guidewire cloud deployments, it fails perfectly. Among the central problems in that regard, there are increased
performance overhead caused by the initiation of sophisticated encryption and automated security checks. Encryption of each
storage operation and TLS 1.3 across the entire network communication involve additional computing overhead - AES-256
urging. This is reduced by the modern hardware and cloud-native optimizations, though they still introduce a small delay on
the path of retrieving, processing and sending the data. Any minor delays can play a pivotal role in the overall user experience
of the system, as well as the whole performance of the business, which is the other limitation of insurances and other softwares
because of the necessity to monitor activities and automate them on a regular basis, and such actions are rather costly. The
tools that should be implemented to support the software-development effort would include SonarQube, Checkmarx, and Aqua
Security with compliance validation solution that can also be very costly taking into consideration both the cost of the licensing
as well as the cost of skilled personnel to support, configure and maintain these systems.

Moreover, the continuous scanning and monitoring is computationally intensive that it is a resource-based initiative to any
organization that handles a large volume of insurance information. Such investments can enhance security posture, but they
may also result in budget constraints, particularly in small to mid-sized insurers with small IT departments. Finally, the model
will only be effective in the presence of the shared-responsibility type of the cloud vendor. An AWS, Azure, and GCP share a
shared responsibility model and underlying distribution wherein the Cloud providers secure underlying distribution, and data
protection and access and application security remains the responsibility of the customer. This dependence leads to dependency
wherein the absence of congruency in the roles and roles may lead to weaknesses. In illustration, sensitive data could be
accidentally leaked due to a misintentionally configured storage bucket or lax identity policy management in the customer
domain, even though countermeasures against encryption are implemented. Hence, the specified framework will help to ensure
more successful Guidewire deployments but at the same time refer to the need to conduct a ongoing governance and cost
management and redistribute the duties between the insurers and their providers.
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4.4. Industry Implications

Adoption of a DevSecOps-driven security framework can have numerous implications on insurance companies, the most
notable implication that should be heavily considered by insurance companies is the dual nature of controlled security and
business agility. In the past, the issue presented by insurers is to balance the requirements to comply with the strict data
protection mandates, such as GDPR, HIPAA and PCI-DSS, and the necessity to launch new digital offerings in the field and
remain competitive. Throughout the CI/CD, security considerations are to be considered in a scaffold allowing insurers to
adopt the more proactive and automated compliance rather than the reactive and audit oriented strategies. Vulnerability scans
and penetration tests determine the precise point where sensitive data is stored and calculate likelihood of risk this is automated
and risk is involved of minimal human error and audit failure. Such an integration reduces the amount of manual compliance
work performed, and moreover, guarantees that there is real-time compliance of application and infrastructure with the
requirements of the law. Besides compliance, business agility is a product of DevSecOps practices wherein cloud-native
applications are deployed within large volumes in short times.

Concerning the Guidewire implementations in particular, it is important to mix the statical and dynamic test, infrastructure
scanning, and security automation to enable the insurers to find and fix vulnerabilities early in the process to save time and
money in the future at the production stage. This approach will allow insurers to have the capacity to make bold innovations in
new digital products, mobile applications and customer portals without raising the issue of data protection. Also, a container
security and infrastructures-as-code (1aC) validation can help an insurer scale its operations in a secure manner as it responds
to changing customer demands in markets. Furthermore, on an industry-wide scale, DevSecOps security has the potential of
putting providers in a better position to win the trust of customers with its transparency, resilience, and regulatory compliance.
As cloud-integrated security practices grow, automated security processes will become easier to learn and contribute to as
cyber risks change and as regulatory controls intensify. In this manner, DevSecOps is not only a compliance-enhancing tool,
but it is also a digital change agent in the insurance sector.

5. Conclusion

The paper has shown that data privacy, encryption, and DevSecOps best practices play a central role towards the security
of clouded deployments of Guidewire particularly within the insurance businesses, which is tightly controlled. Insurance
companies simply cannot afford to make tradeoffs on confidentiality, integrity, and availability in the light of sensitive
policyholder information such as claims data, financial transactions and transactions. Through multi-leveled encryption
architecture the organization is aware that data shall always be safe at rest through AES-256 encryption and transmit with the
help of TLS 1.3 thereby reducing the likelihood of data leakage or interception. These are combined with other techniques such
as tokenization and anonymization in order to offer a strong platform of securing PIl and still being able to utilize these data to
fuel analytics and efficiency.

DevSecOps practices implementation is one of the largest shifts in how insurers can collaborate with the cloud security.
Application and infrastructure-as-Code scanning Static and dynamic testing The above practices can be embedded within a Cl/
CD pipeline to enable an organization to identify vulnerabilities earlier, and perpetually test regulatory controls. This proactive
practice not only offers a better security stand but also business agility because the insurers can offer products in a significantly
faster way and respond to business changes without losing compliance. Moreover, security automation products, such as
SonarQube, Checkmarx, and Aqua Security, further automate the process of vulnerability identification, reduce handwork, and
ensure every single deployment is security and regulation-compliant.

Nonetheless, despite the suggested limitations of the study, limitations of the implementation of such frameworks are also
considered in the research. The most prevalent problems are performance overhead of conducting the encryption process, the
financial cost of the constant monitoring and automation and the dependence of the cloud providers in case of a shared
responsibility model. These limitations reveal that security practices should be optimized, operational costs must be controlled
and efficient governance frameworks must exist to create visibility in the roles of the insurers and cloud vendors. The benefits
of adopting layered and multi-dimensional approach to security, however, easily swept away the obstacles particularly in the
context of resilience to disruptive cyber threats.

Future scholars and business practice would need to investigate next-generation encapsulation of post-quantum
cryptography that aims to protect two-sensitive information against any threat of quantum computing that would pose a
security risk. In addition to this, Al-driven compliance surveillance and predictive analytics could enhance the ability of
insurers to attain and maintain regulatory alignment in real time and predict and prevent emergent risks. The inclusion of
traditional encryption standards with the new technologies can be used to make insurers secure in future-proofing. To sum up,
converging the data privacy policy, DevSecOps and continuous monitoring, insurers not only gain regulation compliance but
also have a path into shape-able digital transformation and deeper customer trust in a proliferating digital world.
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