
VYGA - CROSS-CUTTING CONCEPTS

Security Concept

1. Multi-Factor Authentication (MFA) for Administrative Access
○ Implementation: Enforce MFA for all administrative accounts. Aim for 100%

compliance among administrators, verified through quarterly access audits.
○ How is it achieved: MFA will be enforced using token-based authentication

methods. Administrators will be required to use app-based tokens for
authentication (via Google Authenticator) or hardware tokens like YubiKey.
Quarterly access audits will verify compliance.

○ Tools Used: Auth0 for MFA implementation, integrating with Google
Authenticator and YubiKey for token generation.

2. Role-Based Access Control (RBAC) for Internal Systems
○ Implementation: Achieve 100% role-based access coverage across all internal

systems. Ensure roles and permissions are reviewed and updated bi-annually.
○ How is it achieved: RBAC will be implemented through a centralized role

management system, where each user's access permissions are managed
according to their assigned role. Roles and permissions will be stored in the
database and verified via middleware in the backend, ensuring controlled access
at all times. RBAC will be reviewed bi-annually.

○ Tools Used: Casbin for RBAC enforcement in the backend, with JWT (JSON
Web Token) for authentication and role-based access policies stored in
MongoDB.

3. Encrypt All External Communications Using TLS 1.3
○ Implementation: Ensure 100% of external communication channels use TLS

1.3. Conduct automated certificate renewal tests monthly to guarantee uptime.
○ How is it achieved: All external communication channels will be secured using

TLS 1.3 to guarantee data encryption during transit. Monthly automated
certificate renewal tests will be conducted to ensure uptime and security
compliance.

○ Tools Used: AWS Certificate Manager and Let’s Encrypt for TLS certificates,
with Certbot for automated renewal.

4. Continuous Security Monitoring with Intrusion Detection Systems (IDS)
○ Implementation: Implement IDS with real-time alerting. Target 99% uptime for

IDS, with security incidents detected and investigated within 15 minutes of
occurrence.

○ How is it achieved: Real-time IDS will be implemented to detect security threats
and send alerts immediately. Security teams will be notified within 15 minutes of
any incidents, ensuring swift investigation and mitigation.



○ Tools Used: Suricata IDS and AWS GuardDuty for continuous monitoring and
alerting.

5. Encrypt Sensitive Data at Rest Within the Database
○ Implementation: Ensure 100% of sensitive data is encrypted at rest using

AES-256 encryption. Perform encryption integrity checks every quarter.
○ How is it achieved: All sensitive data will be encrypted at rest using AES-256

encryption, with integrity checks performed quarterly. This ensures data remains
secure even if physical storage is compromised.

○ Tools Used: MongoDB Atlas with built-in AES-256 encryption for data at rest.
6. Secure Coding Practices and Regular Code Reviews

○ Implementation: Achieve 90% code coverage for security standards using
automated tools like SonarQube. Implement mandatory code reviews with 100%
coverage for all PRs, blocking merges that do not meet security standards.

○ How is it achieved: Automated tools will be used to ensure compliance with
secure coding practices, targeting 90% code coverage. All pull requests (PRs)
will undergo mandatory code reviews before merging, with security policies
enforced.

○ Tools Used: SonarQube for automated code analysis and security review, with
GitHub PR workflows for mandatory reviews.

7. Patch Management and Regular Updates
○ Implementation: Ensure 100% of critical patches are applied within 48 hours of

release. Track and report patch compliance monthly, aiming for 95% or higher
compliance.

○ How is it achieved: Critical patches will be applied within 48 hours of release,
with monthly reports tracking compliance. Patch management will be automated
to minimize vulnerabilities.

○ Tools Used: AWS Systems Manager for patch automation, with regular reporting
through Jenkins pipelines.



Performance Optimization

1. Load Balancing Across Multiple Servers to Distribute Traffic
○ Implementation: Achieve 99.9% uptime for load balancers. Monitor and adjust

traffic distribution weekly to optimize performance.
○ How is it achieved: Load balancers will be configured to distribute traffic across

multiple servers to ensure 99.9% uptime and optimal performance.
○ Tools Used: AWS Elastic Load Balancing (ELB) for distributing incoming traffic,

alongside with AWS Auto Scaling to automatically manage server capacity.
2. Content Delivery Network (CDN) Integration for Faster Content Delivery

○ Implementation: Reduce content load times by 50% using a CDN. Aim for 95%
of content delivery requests served from CDN edge locations.

○ How is it achieved: CDN integration will reduce content load times by caching
static resources closer to users, with cache invalidation rules to ensure timely
updates.

○ Tools Used: AWS CloudFront for CDN, with automated cache invalidation rules.
3. Compression of Static Assets to Reduce Load Times

○ Implementation: Compress 100% of static assets (CSS, JavaScript, images)
with Gzip or Brotli, aiming to reduce page load times by 30%.

○ How is it achieved: All static assets (CSS, JavaScript, images) will be
compressed using Brotli to reduce file sizes and improve page load times.

○ Tools Used: Brotli for compression, integrated into the web server configuration
(NGINX).

4. Performance Profiling and Bottleneck Analysis
○ Implementation: Conduct performance profiling quarterly, identifying and

resolving at least 90% of critical bottlenecks within 2 weeks of discovery.
○ How is it achieved: Quarterly performance profiling will identify bottlenecks, with

issues resolved within 2 weeks.
○ Tools Used: AWS X-Ray and Datadog for profiling and bottleneck analysis.

5. Optimize and Index Database Queries for Better Performance
○ Implementation: Index 100% of queries that are part of the top 10% slowest

queries. Aim to reduce database query times by 40% over six months.
○ How is it achieved: Slow database queries will be optimized by indexing

frequently used queries and reviewing query performance regularly.
○ Tools Used: MongoDB Atlas indexing and query optimization features.

6. Use Asynchronous Processing for Non-Critical Operations to Enhance
Responsiveness

○ Implementation: Offload 80% of non-critical operations to asynchronous
processing, reducing main workflow latency by 25%.

○ How is it achieved: Asynchronous processing will be applied to 80% of
non-critical operations, offloading tasks to background workers and reducing
latency.



○ Tools Used: Celery for task queue management, with Redis as the message
broker.

Monitoring and Logging

1. Application Performance Monitoring (APM) to Track Real-Time Performance
○ Implementation: Set up APM with 100% coverage across all services. Trigger

alerts for performance degradation if response times exceed 1 second for more
than 5% of requests.

○ How is it achieved: APM will be deployed across all services to monitor
real-time performance and trigger alerts for any degradation.

○ Tools Used: Datadog for APM, integrated with Slack for real-time alerting.
2. Distributed Tracing to Troubleshoot Latency Issues Across Services

○ Implementation: Achieve 90% trace coverage across microservices. Resolve
80% of identified latency issues within 1 business day of detection.

○ How is it achieved: Distributed tracing will be implemented to capture latency
issues across microservices, resolving issues within 1 business day.

○ Tools Used: AWS X-Ray for tracing microservices.
3. Log Aggregation and Correlation to Identify Patterns and Anomalies

○ Implementation: Ensure 100% of logs are aggregated within the ELK stack.
Identify and investigate anomalies within 24 hours, with an 80% resolution rate
within 3 days.

○ How is it achieved: 100% of logs will be aggregated in a central location, with
correlation tools used to identify patterns and anomalies for further investigation.

○ Tools Used: ELK (Elasticsearch, Logstash, Kibana) stack for log aggregation
and correlation.

4. Regular Log Reviews and Audits to Ensure Data Integrity
○ Implementation: Conduct log reviews weekly, targeting 95% or higher log

integrity. Escalate any detected anomalies within 1 hour of identification.
○ How is it achieved: Weekly log reviews will ensure data integrity, with anomalies

escalated within 1 hour.
○ Tools Used: Elasticsearch and Kibana for audit trail review.

5. Implement an Automated Alerting System for Critical Issues
○ Implementation: Automate alerts for critical issues with 100% coverage. Ensure

a 90% response rate to critical alerts within 10 minutes.
○ How is it achieved: Automated alerts will be configured for critical issues,

ensuring a 90% response rate within 10 minutes.
○ Tools Used: Prometheus and Grafana for alerting, integrated with PagerDuty for

incident management.



Data Protection and Privacy

1. Access Controls and Encryption for All Backups
○ Implementation: Achieve 100% encryption coverage for all backups. Perform

quarterly access control reviews to ensure compliance.
○ How is it achieved: Backup data will be encrypted using industry-standard

encryption algorithms. Quarterly access reviews will ensure that only authorized
personnel have access to backups.

○ Tools Used: AWS S3 for storage, with server-side encryption using AES-256 and
AWS IAM for access control.

2. Privacy-by-Design Principles Integrated into System Development
○ Implementation: Ensure 100% of new features are reviewed for privacy

compliance during the design phase. Integrate privacy impact assessments
(PIAs) for 100% of major changes.

○ How is it achieved: Privacy will be considered during the design phase of all
new features. Privacy Impact Assessments (PIAs) will be conducted for every
significant change.

○ Tools Used: GitHub Actions for CI/CD, integrated with a custom privacy
compliance checklist for code reviews.

3. GDPR and CCPA Compliant Data Handling Processes
○ Implementation: Achieve 100% compliance with GDPR and CCPA regulations.

Respond to 95% of data subject access requests (DSARs) within the required
legal timeframe.

○ How is it achieved: Data handling processes will adhere to GDPR and CCPA
requirements, ensuring user data is managed legally and ethically. Data Subject
Access Requests (DSARs) will be handled within the required timeframes.

○ Tools Used: AWS IAM and MongoDB Atlas for data access control, with tools
like OneTrust for DSAR management.

4. Anonymize Data Used for Analytics to Protect User Privacy
○ Implementation: Ensure 100% of data used for analytics is anonymized.

Conduct bi-annual reviews to verify that anonymized data cannot be re-identified.
○ How is it achieved: All data used for analytics will be anonymized before

processing, ensuring that user data cannot be traced back to individuals.
○ Tools Used: Python libraries such as Pandas for anonymization, integrated with

MongoDB Atlas for handling user data.
5. Data Retention Policies to Minimize Storage of Personal Data

○ Implementation: Implement data retention policies with 100% coverage,
ensuring that no personal data is stored beyond the required retention period.
Conduct annual audits to verify compliance.

○ How is it achieved: Personal data will be stored only for as long as necessary.
Annual audits will verify compliance with data retention policies.



○ Tools Used: MongoDB Atlas for implementing automated data expiration rules,
with Terraform for configuration management of policies.

Audits

1. Comprehensive Security Audits Conducted Quarterly
○ Implementation: Conduct quarterly security audits, aiming to resolve 95% of

identified issues within 30 days.
○ How is it achieved: Internal security audits will be conducted quarterly, focusing

on identifying vulnerabilities and ensuring compliance with security policies.
○ Tools Used: AWS Security Hub and third-party tools like Qualys for automated

vulnerability scanning and reporting.
2. Third-Party Penetration Testing Bi-Annually

○ Implementation: Complete bi-annual penetration tests with external security
firms. Target a 90% resolution rate for identified vulnerabilities within 45 days.

○ How is it achieved: External penetration tests will be conducted bi-annually by
third-party security firms. Any vulnerabilities found will be patched within 45 days.

○ Tools Used: Third-party services like HackerOne or Bugcrowd for penetration
testing, integrated with Jira for tracking vulnerability resolution.

3. Continuous Compliance Audits to Ensure Adherence to Industry Standards
○ Implementation: Achieve 100% compliance with industry standards like GDPR

and PCI-DSS through continuous monitoring. Perform corrective actions within
30 days for any identified non-compliance.

○ How is it achieved: Continuous monitoring will ensure compliance with GDPR,
PCI-DSS, and other relevant industry standards. Corrective actions will be taken
within 30 days if any issues arise.

○ Tools Used: AWS Config for compliance monitoring, integrated with third-party
tools like Drata for continuous compliance tracking.

4. Internal Audits by Conducting Random Checks on Data Access and Usage
○ Implementation: Conduct random internal audits quarterly, aiming for a 100%

compliance rate with data access policies. Escalate any violations immediately
for investigation and resolution.

○ How is it achieved: Random internal audits will be performed quarterly to check
compliance with data access policies, escalating violations immediately.

○ Tools Used: AWS CloudTrail and Elasticsearch for tracking and auditing data
access.



Testing and CI/CD Deployment Strategies

1. Unit Testing, Integration Testing, and Contract Testing
○ Implementation: Achieve 90% unit test coverage using tools like PyTest for

backend (Python) and Jest for frontend (React). Implement integration tests with
Postman or Cypress covering 80% of API endpoints. Use Pact for contract
testing between services, aiming for 100% of critical service interactions to be
covered by contract tests.

○ Goal: Maintain 95% pass rate for all tests in the CI/CD pipeline, with failed tests
resolved within 24 hours.

○ How is it achieved: Unit tests will be implemented for 90% of the codebase, with
integration tests covering 80% of API endpoints. Pact will be used for contract
testing to ensure compatibility between services.

○ Tools Used: PyTest for unit testing, Postman or Cypress for integration testing,
and Pact for contract testing between services.

2. CI/CD Pipeline Automation
○ Implementation: Use GitHub Actions, Jenkins, or GitLab CI/CD to automate

the CI/CD pipeline. Automate 100% of the build, test, and deployment processes,
ensuring no manual interventions. Target a 90% reduction in deployment time,
with successful builds and deployments in under 10 minutes.

○ How is it achieved: The entire build, test, and deployment process will be
automated using CI/CD pipelines, with no manual interventions needed.
Deployment times will be reduced by 90%.

○ Tools Used: GitHub Actions for automating the CI/CD pipeline, integrated with
Jenkins for additional automation if needed.

3. Blue-Green Deployment Strategy
○ Implementation: Implement blue-green deployments for all production releases,

ensuring zero downtime during deployments. Validate new releases with 100%
automated smoke tests before fully switching traffic.

○ Goal: Achieve 99.9% uptime during business hours, with zero incidents of
downtime during deployments.

○ How is it achieved: Blue-green deployment will ensure zero downtime during
production releases. Automated smoke tests will validate new releases before
switching traffic.

○ Tools Used: AWS ECS for orchestrating blue-green deployments, integrated with
Jenkins and AWS CodeDeploy for deployment automation.

4. Feature Flags for Controlled Rollouts
○ Implementation: Use feature flag management tools like LaunchDarkly to

control the release of new features. Ensure 100% of new major features are
behind feature flags, enabling gradual rollouts and quick rollbacks if issues arise.

○ Goal: Reduce the risk of major feature releases by 80%, with any issues
resolved within 1 hour of detection.



○ How is it achieved: Major features will be deployed behind feature flags,
allowing controlled rollouts and easy rollbacks if issues are detected.

○ Tools Used: LaunchDarkly for feature flag management, integrated with the
CI/CD pipeline for smooth rollouts.

5. Gitflow for Branching and Release Management
○ Implementation: Adopt the Gitflow workflow for branching, ensuring 100%

adherence to a structured release process. Ensure all hotfixes are merged into
the master branch and deployed within 24 hours of identification.

○ Goal: Maintain 99.9% version control consistency, with no major conflicts during
the merge process.

○ How is it achieved: Gitflow will be adopted as the branching model, ensuring
structured release management. Hotfixes will be merged into the master branch
and deployed within 24 hours of identification.

○ Tools Used: GitHub for version control, with GitFlow workflow enforced through
GitHub branching rules.

6. Continuous Monitoring and Automated Rollbacks
○ Implementation: Integrate continuous monitoring tools like Prometheus and

Grafana into the CI/CD pipeline to track real-time performance metrics.
Implement automated rollback mechanisms triggered by critical alerts, ensuring
100% rollback capability for failed deployments.

○ Goal: Achieve a 95% success rate for rollbacks within 10 minutes of detecting
critical issues during or after deployment.

○ How is it achieved: Continuous monitoring will track performance metrics during
and after deployment. Automated rollback mechanisms will be triggered in case
of critical issues.

○ Tools Used: Prometheus and Grafana for performance monitoring, integrated
with AWS CloudWatch for automated rollback triggers.


