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Achieving Enterprise Resilience and Compliance Certification
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Figure 3: Overview of the steps required to perform Enterprise Resilience and Corporate Compliance

Enterprise resilience and corporate compliance certification involve establishing robust
frameworks to ensure an organization can withstand disruptions while adhering to legal,
regulatory, and ethical standards. This typically integrates standards like ISO 22301 for business
continuity and resilience, alongside compliance-focused frameworks such as ISO 27001, SOC 2,
GDPR, or ISO 37301 (Compliance Management) for compliance management systems. The
process is iterative, following a Plan-Do-Check-Act (PDCA) model, and culminates in third-party
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certification to validate organizational maturity. Below is a high-level sequence of events,

synthesized from established best practices, applicable to most organizations pursuing these
certifications.

1.

Secure Leadership Commitment and Define Scope: Obtain buy-in from top
management to prioritize resilience and compliance. Establish a cross-functional team,
define the scope (e.g., critical business processes, risks, and applicable regulations), and
set objectives aligned with business goals. This includes identifying essential services,
dependencies, and legal requirements.

Conduct Assessments and Gap Analysis: Perform a business impact analysis (BIA) and
risk assessment to identify vulnerabilities, potential disruptions, and compliance gaps.
Map interdependencies, evaluate current resilience levels (e.g., recovery time
objectives), and benchmark against standards like ISO 22301 (Business Continuity
Management) or NIST frameworks. This step often involves external consultants for
objectivity.

Develop Strategies, Policies, and Plans: Create resilience strategies (e.g., backup
procedures, incident response plans) and compliance policies (e.g., data protection,
ethical guidelines). Document fallback processes, automate where possible (e.g.,
monitoring tools), and align with frameworks like GDPR or SOC 2 (protecting customer
data). Set impact tolerances and assign ownership for key roles.

Implement and Train: Roll out the management systems, including resources, tools, and
procedures. Provide training and awareness programs to ensure staff competency in
resilience drills and compliance obligations. Integrate automation for tasks like alerts and
evidence tracking to build operational fallbacks.

Assess, Exercise, and Validate: Conduct simulations, drills, and internal audits to
evaluate plans under various scenarios. Review post-exercise for gaps, measure
performance (e.g., against recovery objectives), and implement corrective actions. This
validates resilience across areas like data analytics, communication, and process
automation.

Undergo External Certification Audit: Engage an accredited certification body for a
formal audit. This typically occurs in stages: a preliminary review (Stage 1) of
documentation and readiness, followed by a comprehensive on-site audit (Stage 2) to
verify implementation. Address any non-conformities to achieve certification (e.g., ISO
22301 for resilience, integrated with compliance standards).

Maintain, Monitor, and Improve: Post-certification, conduct ongoing surveillance audits
(annually), management reviews, and continual improvement. Update plans based on
lessons learned, regulatory changes, or new risks to sustain certification (valid for 3
years, with recertification required).
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This sequence typically takes 6-18 months, depending on organizational size and complexity,

and yields benefits like reduced downtime, enhanced stakeholder trust, and regulatory

alignment. For tailored application, consult specific standards or experts, as requirements vary
by industry and area (Domestic and International Laws within countries where the company

conducts business).

Enterprise Risk Assessment

Using COSO, COBIT, and CMMI, Leading to a Needs Assessment and Statement of Work
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Figure 4: Enterprise Risk Assessment to identify and mitigate gaps and exceptions.
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Performing an enterprise risk assessment integrating COSO (for enterprise risk management and
internal controls), COBIT (for IT governance and controls), and CMMI (for process maturity and
improvement) provides a comprehensive approach to identifying, evaluating, and addressing
risks. This integration leverages COSQO's high-level ERM principles, COBIT's IT-specific controls
(mapped to COSO components like control environment, risk assessment, and monitoring), and
CMMI's maturity levels to assess process capabilities. The outcome informs a Needs Assessment
(identifying gaps and requirements) and a Statement of Work (SOW) for executive approval,
enabling the formation of a project plan and team to remediate exceptions and achieve full
compliance.

The process follows a structured, iterative sequence, typically spanning 3-6 months depending
on organizational size, and aligns with standards like SOX for financial reporting or I1SO for
broader compliance. Below are the key steps.

Phase 1: Preparation and Framework Integration

1. Secure Executive Sponsorship and Define Scope: Obtain commitment from leadership
to integrate COSO, COBIT, and CMMI. Define the assessment's scope, including key
business units, IT systems, processes, and compliance requirements (e.g., financial
reporting under COSO, IT governance under COBIT, and process areas like risk
management in CMMI). Assemble a cross-functional team (e.g., risk managers, IT
auditors, process experts) and establish objectives aligned with organizational goals.

2. Map Frameworks to Organizational Context: Create a mapping document aligning
COSO's five components (control environment, risk assessment, control activities,
information/communication, monitoring) with COBIT's domains (e.g., PO for planning,
DS for delivery/support) and CMMI's maturity levels (e.g., Level 3 for defined processes
in risk management). This ensures comprehensive coverage: COSO for strategic risks,
COBIT for IT-related risks, and CMMI for evaluating process maturity gaps.

Phase 2: Risk Identification and Assessment

3. Identify Risks Using Integrated Tools: Conduct workshops, interviews, and reviews to
identify risks across the enterprise. Use COSO's ERM categories (strategic, operational,
reporting, compliance) as the foundation, incorporate COBIT's risk scenarios (e.g., IT
failures, cybersecurity threats), and apply CMMI's process areas to pinpoint maturity
deficiencies (e.g., immature risk management processes at Level 1 or 2). Document risks
in a register, including potential impacts and likelihood.

4. Assess and Prioritize Risks: Evaluate risks quantitatively and qualitatively. Apply COSQO's
risk assessment principles (e.g., inherent vs. residual risk), COBIT's control objectives for
IT risk scoring, and CMMI's appraisal methods (e.g., SCAMPI) to rate process maturity.
Prioritize results based on criteria like impact severity, probability, and alignment with
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business objectives. Use tools like heat maps or scoring matrices to highlight high-risk
areas (e.g., non-compliant IT processes).

5. Analyze Root Causes and Controls: Review existing controls against the frameworks.
Map deficiencies to COSO components, COBIT processes, and CMMI goals (e.g., identify
if IT controls lack maturity per CMMI Level 4). Perform gap analysis to determine risk
exceptions, such as weak monitoring (COSO), insecure systems (COBIT), or ad-hoc
processes (CMMI).

Phase 3: Develop Needs Assessment

6. Compile Risk Findings into a Needs Assessment: Synthesize assessment results to
identify gaps (e.g., "IT governance maturity at CMMI Level 2, requiring elevation to Level
3 for compliance"). Define needs based on priorities: resource requirements, process
improvements, technology upgrades, and training. Structure the document with sections
on current state, desired state, gap analysis, and recommended actions. Use data from
the risk register to justify needs, ensuring alignment with frameworks.

Phase 4: Create Statement of Work (SOW)

7. Draft the SOW for Remediation Project: Based on the Needs Assessment, outline the
SOW including project objectives (e.g., achieve full compliance by addressing
exceptions), scope (e.g., implement COBIT-aligned IT controls, mature processes to
CMMI Level 4), deliverables (e.g., updated policies, training programs, audit reports),
timeline, budget estimates, roles/responsibilities, and success metrics. Specify the need
for a project team (e.g., PMO, experts in COSO/COBIT/CMMI) and plan.

Phase 5: Approval and Execution

8. Present for Executive Approval and Iterate: Submit the Needs Assessment and SOW to
executives, highlighting benefits like reduced risks and compliance assurance. Upon
approval, form the project team and develop a detailed project plan. Monitor progress
using monitoring elements (e.g., COSO's ongoing evaluation, COBIT's metrics, CMMI's
measurement practices) and revisit the assessment annually or as needed.

This process ensures a holistic, maturity-driven approach to risk management, transforming
findings into actionable plans for a compliant environment. Consult certified experts or tools
like audit software for implementation.

Providing a loop-back process improvement methodology will ensure optimized Risk Assessments
through an evolutionary process until no further improvements can be made.
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Application Factory:

Optimized Production Through a Closed-Loop DevSecOps Pipeline with
Adjustable Quality Gates

This document section outlines a transformative approach to application development and operations:
the Application Factory. Designed as a closed-loop system, it integrates ideation, development, security,
and continuous monitoring to deliver vulnerability-free applications that achieve Authorization to
Operate (ATO) and sustain Continuous ATO (cATO). Tailored for executive management and technical
leaders, this concept addresses modern cybersecurity challenges while driving efficiency and resilience.
By adopting this model, organizations can optimize control over their environments, reduce risks, and
accelerate innovation—positioning your enterprise as a leader in secure digital transformation.

Executive Overview

In an era of escalating cyber threats, traditional application development pipelines often fail to integrate
security effectively, leading to vulnerabilities in production, regulatory non-compliance, and costly
breaches. The Application Factory resolves this by embedding adjustable quality control gates
throughout a 16-phase closed-loop process, ensuring applications are built with current, secure
components and monitored via Continuous Threat Exposure Management (CTEM) for rapid remediation.

(EAF) Enterprise Application Factory with Adjustable Quality Control Gates
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Figure 5: Overview of the Application Factory's process and controls.
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Key benefits include:

e Proactive Risk Mitigation: Automated gates prevent progression until vulnerabilities are
addressed, reducing breach risks by up to 50% based on industry benchmarks (“Left of Boom”
proactive prevention).

e Efficiency Gains: Streamlined workflows cut deployment times and remediation costs, with
expected ROl exceeding 300% within two years.

e Compliance Assurance: Aligns with NIST RMF for ATO/cATO and global standards like GDPR and
ISO 27001.

e Scalability: A centralized dashboard provides real-time insights, enabling natural evolution
through data-driven feed-back loops for control optimizations.

This model is ideal for organizations seeking to modernize DevSecOps practices, offering a competitive
edge in regulated sectors like government, finance, and healthcare.

Definition of the Problem Resolved by the Concept

Organizations today face fragmented development processes where security is an afterthought, resulting
in:

e Vulnerability Proliferation: Legacy systems use outdated components, exposing environments to
exploits— with average breach costs reaching $4.45 million.

o Delayed Detection and Response: Without continuous monitoring, threats linger in production,
amplifying damage from hackers.

e Compliance Burdens: Static pipelines struggle with evolving regulations, leading to audit failures
and fines (e.g., GDPR penalties up to 4% of global revenue).

e Inefficient Operations: Manual gates cause bottlenecks, increasing time-to-market and
operational costs.
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Figure 6: Enterprise Application Factory overview.
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The world is in turmoil and impacts material delivery schedules.
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Figure 7: World-Wide problems impacting the Supply Chain and Vendor Management

Extracting Raw Materials from location around the world, delivering the materials to manufacturing
facilities where assemblies and products are created and shipped to warehouses or client locations, is
becoming a complicated task to achieve when world affairs interrupt or block transportation routes and
delay supply chain schedules. As the world becomes more dependent of outside suppliers, this problem
has risen to a level where precautions must be built into your supply systems to eliminate single-points-
of-failure, provide recovery plans to circumvent disaster events, incorporate contingency plans should a
vendor go out of business or cannot deliver promised goods on time and at predefined costs.

Overcoming these weaknesses are the concerns of Vendor Risk Management, Third-Party Risk
Management, Supply Chain Management, Asset/Inventory/Configuration/Infrastructure Management
and Enterprise Resilience with Business Continuity Management and Corporate Compliance Certification.

The Application Factory counters these conditions and requirements by creating a seamless, governed
pipeline that enforces security and compliance at every stage, ensuring vulnerability-free releases and
proactive threat management. Once accepted into production, business products and services are
protected through Continuous Threat Exposure Management (CTEM) and feedback to the application
factory to optimize operations.
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Vulnerabilities are rising faster than people can fix them

Identifying and Reporting Vulnerabilities
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The Fix Rate associated with vulnerability repairs
(Patch or New Release) should be equal to or higher
than the rate of Vulnerability detection.
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Figure 8: The greatest problem faced by organization is vulnerability management.

Vulnerabilities are on the rise and require the use of SBOMs (Software Bill of Materials) and RBOMS
(Runtime Bill of Materials) to identify vulnerabilities (CVE), their score (CVSS) and weaknesses (CWE) that
can be corrected through Patch and Release Management.

Fighting Vulnerabilities with Secure by Design guidelines
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Ten principles of Secure by Design:
1. Minimize the Attack Surface
2. Standard-setting
3. Principles of Least privilege
4. Principle of defensein depth
5.  Fail Safely

6. Don't trust the services
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The cost of fighting cybercrimes and technology threats
is estimated at $9.5 Trillion and 9.04 % of Global GDP.
Improving the vulnerability fix rate will greatly reduce
costs and improve business service continuity and

resilience.

The government has developed a “Whole of Nation”
approach to combat these costs through the “Secure by
Design” methodology developed by DHS/CISA to
safeguard Government, Business, Infrastructure, and
Utilities from cybercrimes and technology threats.

Figure 9: Cost of vulnerabilities and using "Secure by Design" to resolve them.
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Overview of Vulnerability Management
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Figure 10: The six stages of vulnerability management.

What is Vulnerability Management Lifecycle (6 Steps) - sprinto.com

lllustration: Vulnerability Management Lifecycle — Highlighting the need for continuous cycles in

production environments.

The Solution: Application Factory Concept

The Application Factory is a comprehensive DevSecOps framework that starts with an idea and evolves
through structured phases, culminating in a secure, monitored production environment. It features:

Requirement description pe P Justification/Need . . Responsibility Tt Comments
feq 0 Business Test Strategy  UAT Status. riag
1 Change the table component on the ENla Allen Sales Better representaion of the data [Task 1.1 Use cases to be Follow the test steps as  |Done Active Jan 5:- Testing started.
dashboard to 3 graph. and improved readability Task 4.7 developed defined in use cases and Jan 8:- Defected reported.
report any defects. Jan 9: Defect fixed
Jan 10: UAT Continued
2 Add a drop down list for the regions. Tonya Harper |Sales Will enabie Arca managers to Task 1.2 Load testing to be | Load runner to be used | In Progress | Active Make sure US territories hawail
understand their market more done. to simulate a load and and peurto rico are included in 3|
accurately the regions will be separate regional unit
verified for accurate
representation
3 Create a new category hierarchy to Sammy Butier |Pricing | Will help the pricing department | Task 1.3 Assigned business | Check the categories in | Hold Cancelled It was determined that Pricing

sorting the result set

by automating the selection of
categorized data

users to perform
unit testing as well
as UAT

the base tables in the
EDW.

requirements were out of scope
for this phase

Figure 11: Requirements Transparency Matrix layout.
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Application Factory with adjustable Quality Control Gates

o Requirements Transparency Matrix (RTM): A central traceability tool linking requirements to
tests, risks, and outcomes.

e Adjustable Quality Gates: Configurable checkpoints (e.g., via dashboards) that adapt thresholds
for risk tolerance, ensuring flexibility without compromising security.

o Closed-Loop Feedback: Incidents from CTEM feed back into change management for iterative
improvements.

e Dashboard Monitoring: Real-time reports on problems, incidents, and weaknesses, driving
natural optimization.

This approach leverages tools like Jira for RTM, SonarQube for SBOM/RBOM scans, and Splunk for
dashboards, aligned with frameworks such as NIST RMF and Gartner's CTEM.
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Figure 12: CID Security Gates as an example of adjustable quality control gates.
Securing CI/CD Pipelines Through Security Gates | armosec.io
Illlustration: DevSecOps Pipeline with Quality Gates — Visualizing the flow and checkpoints.

Overall Project Steps

The pipeline consists of 16 interconnected phases, forming a closed loop for continuous improvement.
Each phase includes defined operations, roles, and adjustable gates to ensure progression only when
criteria are met.
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Application Factory with adjustable Quality Control Gates

. . Quality Gate
Key Operations Inputs/Outputs  Responsible Roles AT
1. Idea Capture high-level Input: Concept Business Analysts, Gate: 80%
Initiation concept; assess feasibility | brief. Output: Executives. alignment
against business Validated idea with strategic
objectives, risks, and document with goals
regulatory constraints preliminary (adjustable
(e.g., NIST 800-53 risks. via scorecard
controls). Conduct initial thresholds,
threat modeling. e.g., lower to
70% for
innovative
pilots).
2. Facilitate ideation Input: Idea Cross-functional Gate:
Brainstorming | workshops; identify document. team (Dey, Sec, Minimum 5
Session features, user stories, and | Output: Ops). viable
potential innovations Brainstorm features
using tools like Miro or artifacts (e.g., identified
Jira. Prioritize based on mind maps, (adjustable by
value/risk. prioritized count or risk-
backlog). weighted
score, e.g.,
integrate Al
scoring for
dynamism).
3. Engage stakeholders via Input: Stakeholders, Gate: 90%
Collaboration | reviews/meetings; refine Brainstorm Architects. stakeholder
ideas through feedback artifacts. approval
loops, ensuring alignment | Output: (adjustable
with enterprise Collaborative via voting
architecture. refinements and thresholds or
consensus sentiment
document. analysis
tools).
4. Innovations | Explore emerging tech Input: R&D/Innovation Gate:
(e.g., Al/ML integrations); | Consensus Leads. Prototype
prototype proofs-of- document. success rate
concept to validate novel | Output: >75%
elements. Innovation (adjustable by
prototypes and performance
evaluation metrics, e.g.,
reports. tighten for
high-risk
sectors).
5.RTM Map requirements to Input: All prior Requirements Gate: 100%
Creation business needs, tests, and | artifacts. Engineers. traceability
risks in a matrix; use tools | Output: RTM coverage
1/3/2026 © 2025 Data Center Assistance Group, LLC Page: 16
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Key Operations

Inputs/Outputs

Responsible Roles

Quality Gate
Adjustments

like Jira or Excel for

document (e.g.,

(adjustable to

bidirectional traceability. | spreadsheet 95% for

Distinguish with IDs linking iterative

functional/non-functional | requirements. to updates; flag

requirements. tests). uncitable
claims).

6. Design high-level system Input: RTM. Architects, Gate:

Architecture blueprint; incorporate Output: Infrastructure, Asset | Compliance
security-by-design (e.g., Architecture Management. with
zero-trust principles). diagrams (e.g., standards
Update RTM with arch UML), VRM, (e.g., 90%
mappings. TPRM, SCM, NIST

BCM, IM, IAM, alignment;

Security, adjustable via

Compliance. automated
scanners like
Checkov).

7. Engineering | Detail technical specs; Input: Engineers. Asset Gate: No high
select components (e.g., Architecture. Selection (AoA), severity vulns
vuln-free libraries via Output: Infrastructure, TCO. | in deps
SBOM). Embed security Engineering (adjustable
controls. specs and initial CVSS

code skeletons. threshold,
e.g., from >7
to >8 via
config).

8. Code implementation in Input: Specs. Developers. Gate: Code

Development | CI/CD pipeline; integrate Output: coverage
SAST/DAST scans. Update | Developed >80%

RTM with code links. codebase. (adjustable by
metrics in
tools like
SonarQube).

9. Testing Execute Input: QA/Testers. Gate: 95%
unit/integration/security Codebase. test pass rate
tests; validate against Output: Test (adjustable by
RTM. Include penetration | reports. severity, e.g.,
testing. allow waivers

for low-risk
failures).

10. Quality Review for code quality, Input: Test Quiality Assurance. Gate: Quality

Acceptance accessibility, and reports. Output: score >85%
performance; use Quality (adjustable
automated gates for static | certification. via weighted
analysis.

1/3/2026 © 2025 Data Center Assistance Group, LLC Page: 17



Application Factory with adjustable Quality Control Gates

. . Quality Gate
Phase Key Operations Inputs/Outputs  Responsible Roles AT
KPIs in
dashboard).

11. User/stakeholder UAT; Input: Quality Users/Stakeholders. | Gate: Full

Acceptance confirm RTM fulfillment. cert. Output: RTM

Acceptance sign- validation

off. (adjustable
for partial
releases in
agile setups).

12. Submit for initial ATO via Input: All Authorizing Gate: Risk

Production RMF; provide evidence of | artifacts. Officials. acceptance

ATO controls (e.g., SSP, scans). | Output: ATO below

approval. threshold
(adjustable
per ATO
policy, e.g.,
via OSCAL
automation).

13. CTEM Continuous scoping, Input: Security Ops., Gate:
discovery, prioritization, Production env. | Patch & Release Prioritized
validation, and Output: SBOM, Management. exposures
mobilization of exposures; | RBOM, CVE, <10 high-risk
integrate with monitoring | CVSS, & CWE (adjustable by
tools. Exposure exploitability

reports. scores).

14. Rapid Apply fixes/patches; Input: CTEM Incident Response. | Gate: MTTR

Mitigation automate where possible | reports. Output: <24 hours
(e.g., via SOAR tools). Mitigated (adjustable

environment. based on
incident
severity).

15. Change Review/approve changes; | Input: Mitigation | Change Board. Gate: Impact

Management | loop back to RTM updates | outputs. Output: assessment
and re-trigger phases as Updated system. complete
needed. (adjustable by

change type,
e.g., low-
impact auto-
approve).

16. cATO Ongoing authorization via | Input: All ATO, Security Leads, | Gate:
continuous monitoring; monitoring data. | Audit Compliance, Continuous
automate evidence Output: CTO, COO, CISO, compliance
collection for real-time Sustained cATO CRO, CEO. >95%
risk decisions. status. (adjustable

via dashboard
1/3/2026 © 2025 Data Center Assistance Group, LLC Page: 18
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Quality Gate
Adjustments

Key Operations Inputs/Outputs  Responsible Roles

sliders for risk
tolerance).

Financial Analysis

Implementing the Application Factory involves upfront investments but yields substantial long-term
savings through reduced breaches, faster deployments, and automation. Based on industry analyses,
hidden costs in traditional systems (e.g., manual remediation) can exceed $1M annually, while
DevSecOps reduces incident costs by 20-50%.

Cost vs. Benefits Analysis

e CAPEX: Initial setup (tools, training, integration) ~S500K in Year 1.

e OPEX: Ongoing maintenance, monitoring ~$100-200K/year, decreasing with automation.

e Benefits: Reduced downtime (savings of $800K+ annually), improved productivity (63% flexibility
gains), and compliance avoidance (fines mitigated). Over 5 years, benefits outpaced costs by 3:1.

Cost vs. Benefits Over 5 Years
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Figure 13: Costs vs. Benefits Analysis
ROI Expectation
Using defect removal models, ROI starts negative in Year 1 due to CAPEX but reaches 1700%

cumulative by Year 5, driven by risk reduction and efficiency. Compared to legacy systems, this
yields 4x faster value realization. (references codesecure.com and practical-devsecops.com)
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Figure 14: Estimated Return on Investment (ROI) projection.

Legal and Regulatory Compliance

Achieving a vulnerability-free production environment is mandated by various laws. The table below lists

key domestic (US) and international regulations, with associated compliance standards.

Category Law/Regulation \ Description Compliance Standard
Domestic FISMA (Federal Requires federal agencies to NIST SP 800-53
(US) Information Security implement vulnerability (controls for scanning
Modernization Act) management programs. and remediation).
Domestic SOX (Sarbanes-Oxley Mandates controls over financial | COBIT or NIST
(US) Act) systems to prevent fraud, frameworks for
including vulnerability auditing.
assessments.
Domestic HIPAA (Health Insurance | Protects health data; requires NIST SP 800-66 for risk
(US) Portability and ongoing vulnerability analysis.
Accountability Act) management.
Domestic PCI-DSS (Payment Card | Governs cardholder data; Approved scanning
(US) Industry Data Security mandates quarterly vulnerability | vendors and
Standard) scans. remediation timelines.
Domestic Federal Cybersecurity Enhances government digital NIST guidelines for
(US) Vulnerability Reduction | security through proactive disclosure and
Act vulnerability reduction. management.
International | GDPR (General Data Requires data protection by ISO 27001 for
Protection Regulation - design; mandates reporting of information security
EV) vulnerabilities affecting personal | management.
data.

1/3/2026
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Application Factory with adjustable Quality Control Gates

International | Cyber Resilience Act Obliges manufacturers to report ENISA guidelines for
(EV) exploited vulnerabilities in prompt remediation.
software/devices.
International | ISO 27001 (International | Framework for ISMS includes Annex A controls over
Standard) vulnerability assessment technical
requirements. vulnerabilities.

Additional Benefits

Beyond financials, the Application Factory enhances resilience by integrating CTEM for threat
anticipation, reducing MTTR from days to hours. It fosters collaboration, positions your organization as
compliant-ready, and supports scalability for multi-cloud environments.

Implementation Roadmap

1. Assessment Phase (1-3 Months): Evaluate current pipelines and gaps.
2. Design and Build (3-6 Months): Develop RTM, gates, and dashboard.
3. Pilot and Rollout (6-12 Months): Test with one application, then scale.
4. Optimization: Use dashboard data for ongoing refinements.

Defining the Audit Process

Developing the Audit Process

Schedule Audits
Crosswalk Document

| Domestic Laws

Audit Questionnaire

Audit Universe

I Execute Audits
I

| International Laws Auto Fill Questionnaire

Risk Register / POA&M

Manual Fill Questionnaire

Report Results

|
|
Gaps Exceptions |
|
|
|

I Define Audit Requirements I I Prepare Audit Materials I | Conduct Audits

Figure 15: Developing an Audit Process based on your Audit Universe

Define your audit universe by identifying the domestic and international laws and regulations to which
you must adhere. Create a Crosswalk document to combine similarities in each of the laws (i.e.,
organization, data protection, security, access controls, etc.), develop an audit questionnaire, complete
questionnaire fields via automation when possible and complete remaining questionnaire manually.
Place gaps and exceptions into a Risk Register and create a POA&M for risk eliminations. Generate Audit
Report for executive management review, submit for attestation and regulatory approval.

Conclusion

The Application Factory empowers organizations to achieve optimized control, turning cybersecurity
challenges into strategic advantages. Contact us to discuss tailoring this for your needs and unlocking
resilient, efficient operations.
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Appendix

Data Sensitivity and Lifecycle Management

Data Sensitivity, Security, and Problems Resolution

Data Data Data Archiving Data Sensitivity and Lifecycle Management
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Figure 16: Overview of Data Sensitivity and Problem/Incident Management

Data Sensitivity refers to the classification of data based on its level of confidentiality, potential impact if
compromised, and required protection measures. Common levels include:

e Public: No harm if disclosed (e.g., marketing materials).

e Internal: Limited internal use (e.g., employee directories).

e Confidential: Significant harm if leaked (e.g., customer data, trade secrets).

e Restricted/Highly Sensitive: Severe impact if exposed (e.g., Pll, health records, financial details).

This classification guides access controls, encryption, and compliance (e.g., GDPR, HIPAA).

The Data Lifecycle is the sequence of stages data undergoes from inception to disposal, ensuring proper
management, security, and governance. Typical stages include:

e Creation/Collection: Data is generated or gathered.

e Processing: Cleaning, transformation, and analysis.

e Storage: Secure archiving and maintenance.

e Usage/Sharing: Access and distribution for business needs.
e Archiving: Long-term retention for compliance.

e Destruction: Secure deletion when no longer needed.
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Applying sensitivity classifications at each stage helps mitigate risks like breaches or unauthorized access.

Gartner charts — Cybersecurity Roadmap

Cybersecurity Roadmap
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. Improve Integrate Threat
Detect Build a Threat Management Program Monitoring Update the SOC In(aﬁlgance
Respond Improve the Incident Response Plan Update ResponseY Implement a Formal
P Playbooks Postmortem Process
i foca Conduct Business Design a Plan to
Recover Update the Business Continuity Plan Impact Analysis Address Gaps Implement Plan

G o e, Al s, 27564 Gartner

Objective Major Projects

Protect

Figure 17: The Gartner Cybersecurity Roadmap

The cybersecurity roadmap from 2025 through 2030 primarily draws from ongoing national and
international strategies, with key milestones extending into the decade, including post-quantum
cryptography (PQC) transitions mandated by US executive orders.

In the US, CISA's FY2024-2026 Cybersecurity Strategic Plan (aligned with the 2023 National Cybersecurity
Strategy) emphasizes three core goals through the mid-2020s and beyond:

e Address Immediate Threats: Enhance visibility, coordinated vulnerability disclosure, and joint
defense operations against adversaries.

o Harden the Terrain: Promote secure-by-design practices, resilience in critical infrastructure, and
adoption of baselines like updated Cross-Sector Cybersecurity Performance Goals (CPG 2.0,
released 2025, incorporating NIST CSF 2.0 governance).

o Drive Security at Scale: Shift responsibility to technology providers for secure defaults,
transparency, and innovation (e.g., Al risk mitigation).

Longer-term elements include full PQC readiness by 2030 (e.g., TLS 1.3+ support) and workforce
development.

Globally, outlooks highlight rising risks (ransomware, supply chain attacks, Al misuse) and the need for
ecosystem collaboration, resilience inequity fixes, and talent retention amid burnouts. Countries are
focused on centralized coordination, public-private partnerships, and international alliances. Overall, the
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period stresses proactive defense, governance integration, quantum preparation, and collaborative
resilience to counter evolving threats.

CIA Triad and its relationship to cybersecurity
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Figure 18: CIA Triad

1 S

Figure 19: Results from the CIA Triad

The CIA Triad is a foundational model in cybersecurity consisting of three core principles:
Confidentiality, Integrity, and Availability.

Confidentiality — Ensures that sensitive information is accessible only to authorized individuals,
protecting it from unauthorized disclosure (e.g., via encryption or access controls).

Integrity — Guarantees that data remains accurate, complete, and unaltered, preventing
unauthorized modifications or corruption.

e Availability — Ensures that information and systems are accessible and operational when
needed by authorized users.

Its primary purpose is to guide the development of security policies, controls, and systems to protect
information assets, evaluate vulnerabilities, and respond to incidents.

In relation to malware and viruses, these threats often target one or more triad elements: spyware may
breach confidentiality by stealing data; file-infector viruses or trojans can compromise integrity by
altering files; and ransomware or DDoS attacks (sometimes malware-delivered) disrupt availability by
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encrypting or overwhelming systems. The triad helps organizations prioritize defenses, such as antivirus
tools, backups, and intrusion detection, to mitigate these risks effectively.

CTEM Five Step Cycle

5 Steps in the Cycle of Continuous
Threat Exposure Management
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Figure 20: Five steps in the CTEM Process
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shift in cybersecurity.
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By adopting a proactive, continuous approach, organizations can better protect their critical assets,

reduce their attack surfaces, and align security efforts with business objectives. Whether you are just

starting your CTEM journey or looking to refine an existing program, embracing this framework is

essential for staying ahead in today’s threat landscape.

Overview of ITIL

Benefits of IT Service Management (ITSM) Software
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Figure 21: Overview of the ITIL Process and its benefits.

ITIL, which stands for Information Technology Infrastructure Library, is a globally recognized

framework for IT service management (ITSM). It provides a set of best practices, guidelines, and

processes designed to align IT services with business needs, improve efficiency, and ensure the

delivery of high-quality services. Originally developed in the 1980s by the UK government's

Central Computer and Telecommunications Agency (CCTA), ITIL has evolved through versions.

The current version, ITIL 4 (released in 2019 and updated periodically), shifts from a process-

oriented approach to a more holistic service value system (SVS) that emphasizes value co-

creation, agility, and integration with other frameworks like DevOps, Agile, and Lean.
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At its core, ITIL helps organizations manage the lifecycle of IT services—from strategy and design
to operation and continual improvement. It is not a prescriptive standard but a flexible
framework that can be adapted to various industries and organization sizes. Certifications, such
as ITIL Foundation, Practitioner, and Expert levels, are available through organizations like
AXELOS (the accrediting body) to train professionals in its application.

Key elements of ITIL 4 include:

e Service Value System (SVS): A model that integrates governance, practices, and
continual improvement to convert demand into value through IT-enabled services.

e Four Dimensions of Service Management: Organization and people, information and
technology, partners and suppliers, and value streams and processes. This ensures a
balanced approach to delivery service.

¢ Guiding Principles: Seven principles (e.g., focus on value, start where you are, optimize
and automate) that guide decision-making.

e Practices: 34 management practices divided into general management (e.g., project
management), service management (e.g., incident management), and technical
management (e.g., deployment management).

ITIL is widely adopted by enterprises worldwide, including Fortune 500 companies, government
agencies, and SMEs, to standardize IT operations, reduce costs, and enhance customer
satisfaction.

How ITIL Protects the IT Production Environment

The "IT production environment" refers to live operational systems where business-critical
applications and data run, such as servers, networks, databases, and cloud infrastructure.
Protecting this environment involves minimizing risks like downtime, security breaches,
unauthorized changes, and performance issues. ITIL achieves this through a structured
approach to service management that emphasizes stability, resilience, and proactive risk
mitigation. Below, outline key ways ITIL is used, focusing on relevant practices and their
protective roles:

1. Change Enablement (formerly Change Management)

e Purpose: Controls the lifecycle of all changes to IT services and infrastructure to
minimize disruption.

e Protection Mechanism: Changes to production (e.g., software updates, hardware
upgrades) must go through assessment, approval, testing, and scheduling. This prevents
unauthorized or poorly planned alterations that could cause outages or vulnerabilities.

e Usage Example: In a production environment, a change advisory board (CAB) reviews
requests, ensuring only low-risk changes are deployed during off-peak hours. Emergency
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changes are managed swiftly but with post-implementation reviews to learn from
incidents.

2. Incident Management

e Purpose: Restores normal service operation as quickly as possible after an unplanned
interruption.

e Protection Mechanism: Prioritizes incidents based on impact and urgency, using
predefined procedures to isolate issues without affecting the broader environment. It
includes monitoring tools and escalation paths to contain problems.

e Usage Example: If a server in production fails, incident management triggers alerts,
assigns resolution teams, and applies workarounds to maintain service levels, protecting
business continuity.

3. Problem Management

e Purpose: Identifies and manages the root causes of incidents to prevent recurrence.

e Protection Mechanism: Analyzes trends and known errors, implementing permanent
fixes or workarounds. This proactive stance reduces chronic issues that could degrade
production stability over time.

e Usage Example: After repeated network outages, problem management might uncover
a configuration flaw, leading to updates that fortify the environment against similar
failures.

4. Information Security Management

e Purpose: Protects confidentiality, integrity, and availability of information.

e Protection Mechanism: Integrates security controls (e.g., access management,
encryption, vulnerability scanning) into all IT services. It aligns with standards like ISO
27001 to safeguard against threats like cyberattacks or data leaks.

e Usage Example: In production, regular security audits and incident response plans
ensure compliance and quick recovery from breaches, maintaining trust and operational
integrity.

5. Availability and Capacity Management

e Purpose: Ensures services are available when needed and have sufficient capacity to
meet demand.

e Protection Mechanism: Monitors performance metrics, forecasts growth, and designs
redundant systems (e.g., failover clusters) to avoid overloads or single points of failure.

e Usage Example: By modeling usage patterns, these practices prevent production
slowdowns during peak times, such as scaling cloud resources automatically.
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6. Continual Improvement

Purpose: Drives ongoing enhancements across all practices.

Protection Mechanism: Uses metrics, audits, and feedback loops to identify weaknesses in the
production environment, fostering a culture of resilience.

Usage Example: Regular service reviews might reveal gaps in disaster recovery plans, leading to
simulations and updates that better protect against major disruptions.

In practice, ITIL is implemented via tools like ServiceNow, BMC Remedy, or Jira Service
Management, which automate workflows and provide dashboards for oversight. Organizations
often start with a maturity assessment to tailor ITIL adoption, focusing on high-impact areas like
production protection to achieve quick wins, such as reduced mean time to resolution (MTTR)
or improved uptime (e.g., aiming for 99.99% availability).

Overall, ITIL's emphasis on governance, risk management, and value delivery makes it an
effective framework for safeguarding IT production environments, turning reactive firefighting
into strategic, preventive service provision. If you are implementing ITIL in a specific context,
tools like maturity models or certification training can help customize it further.
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Adjustable Quality Control Gates

Adjustable Quality Control Gates

Adjustable quality control gates are essential tools in various industries for ensuring product quality and
compliance. Here are key points about these gates:

e Adjustability: Gates like the Yellow Gate XL can be adjusted to fit different passageways, making
them versatile for various applications.

e Quality Criteria: Quality gates are set with predefined conditions or criteria that must be met
before moving to the next stage of development or production.

e Automation: Automating quality checks at each stage of the production process can help ensure
that only high-quality products move forward.

e Visibility: Quality gates improve visibility of quality in the production process and measure
quality in real-time at strategic points.

e Control Measures: Quality gates facilitate the detection, discussion, and resolution of issues and
problems through a collaborative effort to improve the quality of products.

These gates play a crucial role in maintaining standards and ensuring customer satisfaction across
various industries.

Adjustable Quality Control Gates — Executive View

Gate 1: Ideation & Intake Gate 2: Requirements Gate 3: Architecture & Gate 4: Engineering & Build
* Business problem defined. * RTM approved. Security * Secure Coding standards.
* Initial risk & value screen. i ¢ Data classification. = + Threat model complete. l—pi * CI/CD instrumentation.
* Executive sponsorship. * Regulatory alignment. +  SBOM / Crypto review. * Dependency control.
*  Zero-Trust alignment.

v
Gate 5: Test & Assurance Gate 6: Acceptance / ATO Gate 7: Operations / cATO
*  Functional & security tests. * ATO evidence assembled. * CTEM telemetry active.
* Resilience validation. ==+ Risk authority approval. l——p| * Continuous monitoring.
* Defect remediation. * Release authorization. * Rapid mitigation enabled.

Feedback Loop to mitigate problems, correct flaws and reduce weaknesses and achieve optimization |

Executive Dashboard

l Infrastructure).
?7 *  Regulatory exposure (HIPAA, PCI DSS< SOX, FedRAMP, etc.).
— m . Data sensitivity & Impact.

Gate Tailoring Controls (Applied Per Organizational Profile)

Organizational category (Startup, Enterprise, Regulated, Critical

“ Administrator

Risk tolerance & resilience objectives.

) -
8 [ ¢ Cloud / architecture pattern.

Figure 22: Adjustable Quality Control Gates explained.

Adjustable Quality Control Gates allow for the specification of standards and guidelines that validate a
project has completed a stage and can progress to the next stage of the development and change
lifecycle. They ensure quality standards are employed throughout the creation of business products and
services and adhere to “Secure by Design” principles published by DHS/CISA.
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Maintaining the Inventory and Configuration environments
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Figure 23: Using a Knowledge Graph to define active components!

A knowledge graph is a structured way to represent entities and their relationships, helping machines
interpret complex data. Knowledge Graphs are structured representations of real-world knowledge,
organized as a network of entities (nodes, like people, places, or concepts) connected by relationships
(edges, like "founded by" or "located in"). Data is often stored in triples (subject-predicate-object),
enabling machines to understand context and semantics beyond simple keyword matching.

Their significance lies in integrating diverse data sources, uncovering hidden patterns, and supporting
advanced reasoning. Popularized by Google's Knowledge Graph in 2012 (which powers search panels
and voice assistants), they enhance search engines, recommendation systems (e.g., Netflix, Amazon),
fraud detection, and enterprise data unification.

In modern Al (as of 2026), knowledge graphs are crucial for grounding large language models (LLMs) in
factual, structured knowledge—improving accuracy, explainability, and reducing hallucinations—while
enabling complex queries, semantic search, and applications in healthcare, finance, and scientific
discovery.
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Example of an Application Knowledge Graph
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Figure 24: Example of an Application Knowledge Graph

A Knowledge Graph is a structured, graph-based representation of entities and the relationships
between them. A Knowledge Graph transforms disconnected data into actionable knowledge, enabling
computers to "think" and respond more intelligently, mirroring how our own brains connect ideas to
comprehend the world around us. This approach enables both humans and machines to understand,
reason about, and extract insights from complex data.

Key Components of a Knowledge Graph

e Nodes: These are the entities or objects in the graph, such as a person, company, product, or
concept. Each node can have properties (attributes) that provide more details about the entity.

e Edges: These are the connections or relationships between nodes. For example, an edge might
represent that "Alice works at Company X" or "Paris is the capital of France." Edges define how
entities are related to each other.

e Properties/Labels: Nodes and edges can have properties or labels that describe their
characteristics or the type of relationship. For example, a node for a person might have
properties like name and birthdate, while an edge might have a label like "employed by" or
"located in".

o Triples: Knowledge graphs are often described in terms of triples: (subject, predicate, object).
For example, (Paris, is Capital Of, France). This format is foundational to the Resource Description
Framework (RDF) used in knowledge graphs.
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Knowledge Graph Example (E-commerce)

Person Order Product
Name: Daniel ID: 100 Name: Salmon

Figure 25: Foundation of a Knowledge Graph
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Figure 26: Relationships in a Knowledge Graph
Nodes

e Person (e.g., Daniel)
e Order (e.g., ID: 100)
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(Daniel) - [PLACED_ORDER] — (Order 100)
(Order 100) - [CONTAINS] — (Salmon)

Organizing Principle

Product categories (e.g., Food — Fish — Salmon)

How do Knowledge Graphs Work?

Knowledge graphs unify data from multiple sources by representing entities and their relationships in a
consistent, connected structure.

Semantic Enrichment: Using natural language processing and semantic technologies, knowledge
graphs can understand context and disambiguate entities (e.g., distinguishing between "Apple"
the fruit and "Apple" the company).

Reasoning and Inference: By leveraging the interconnected structure, knowledge graphs can
infer new knowledge that is not explicitly stated, support advanced search, and answer complex
queries.

Visualization and Querying: The graph structure makes it easy to visualize relationships and
traverse connections, which is useful for analytics, search engines, recommendation systems,
and Al applications.

Component of a Knowledge Graph (Ontology)

An ontology is a formal framework that defines the key concepts, categories, and relationships
within a specific domain. It acts as a blueprint or schema that organizes and gives meaning to
data. In contrast, a knowledge graph applies this ontology to real-world data, connecting entities
and their relationships into a structured network. While ontologies provide the rules and
vocabulary for understanding a domain, knowledge graphs represent actual instances of data
following those rules, enabling richer queries and insights.

Organizing Principles and Ontologies

Organizing Principles: These are conceptual frameworks that structure the knowledge graph,
such as product categories or business vocabularies.

Ontologies: A formal specification of concepts and relationships in a domain. Ontologies can be
used as organizing principles within a knowledge graph but are not always necessary for every
use case. They are especially useful for complex domains requiring formal semantics and
reasoning.

Use Cases of Knowledge Graphs

Enterprise Search and Generative Al: Knowledge graphs ground Al models, enabling them to
provide accurate, explainable answers based on structured domain knowledge (e.g. GraphRAG
for enterprise search).

Fraud Detection: By mapping transactions and relationships, knowledge graphs help uncover
suspicious patterns and networks in financial services.
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Master Data Management: They provide a unified, de-duplicated view of customers, products,
or other entities across disparate systems.

Supply Chain Management: Visualize and optimize the flow of goods, suppliers, and planning by
mapping the entire supply network.

Natural Language Processing (NLP): Knowledge graphs enhance semantic search and question
answering by linking entities and concepts in text, allowing Al systems to better understand user
queries and provide contextually relevant answers.

Applications for Knowledge Graph

Search Engines: Google’s Knowledge Graph helps deliver more relevant search results by
understanding the relationships between people, places, and things.

Recommendation Systems: Suggesting products, content, or connections based on how entities
are related in the graph.

Data Integration and Analytics: Connecting siloed data sources for unified analytics and business
intelligence.

Al and Natural Language Processing: Enabling machines to understand and reason about
information contextually for tasks like question answering and dialogue systems.

Advantages of Knowledge Graphs

Simplicity: The conceptual and physical models are closely aligned, making design and
maintenance straightforward.

Flexibility: Easily adapt to new requirements without major redesigns.

Performance: Fast traversal and querying of relationships, even for complex, multi-hop queries.
Developer-Friendly: Intuitive query languages simplify development.

Key Takeaways

1. Knowledge graphs are structured networks that connect data entities through defined
relationships, enabling richer context and actionable insights for both humans and machines.

2. Widely adopted across industries, knowledge graphs enhance data integration, search, and Al
applications by organizing information in a way that supports advanced reasoning and discovery.

3. While powerful, effective use of knowledge graphs requires addressing challenges like data
quality, scalability, and privacy, making thoughtful implementation essential for success.

4. Knowledge Graphs support Machine Language through searches and simplifying grouping of
components and entities (supporting structured and unstructured searches).

5. Knowledge Graphs can help you understand your environment and existing relationships.

6. Knowledge Graphs support SBOMs, RBOMs, CBOMs, and AIBOM:s.
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Problem / Incident Management automation
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Figure 27: Overview of the Problem/Incident Management Process

An automated problem/incident management system (often part of ITSM platforms like ServiceNow,
Freshservice, or lira, aligned with ITIL frameworks) is a software-driven solution that detects, logs,
prioritizes, resolves, and analyzes IT service disruptions (incidents) and their underlying root causes
(problems) with minimal manual intervention, using Al, machine learning, and workflow automation.

Operation typically follows this automated lifecycle:

1. Detection & Logging: Monitoring tools or alerts automatically identify issues; the system creates
tickets with details.

2. Categorization & Prioritization: Al classifies incidents (e.g., hardware/network) and assigns
priority based on impact/urgency/SLAs.

3. Assignment & Routing: Auto-routes to appropriate teams or suggests resolutions from
knowledge bases/historical data.

4. Resolution & Escalation: Applies automated fixes (e.g., restarts, patches); escalates if needed;
links recurring incidents to problem management for root cause analysis.

5. Closure & Review: Confirms resolution, notifies users, logs for reporting, and feeds insights to
prevent future issues.

When a metric exceeds its threshold for a set period, an Alarm triggers. The Alarm data is linked to a
Problem or Incident ticket and sent as an Alert to the component owner, who must act to resolve it. If
resolution time exceeds the Recovery Time Objective, recovery procedures begin.
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Hardening techniques for the Production IT environment.
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Figure 28: The IT Environment Hardening Process

What is Hardening in a Production IT Environment?

Hardening refers to the process of securing IT systems, applications, networks, and
infrastructure by reducing their attack surface—the potential entry points for threats. In a
production environment (where live services run and data is processed), hardening minimizes
vulnerabilities without disrupting operations. It follows the principle of least privilege and least
functionality: only enable what is necessary.

The goal is to protect against common threats like unauthorized access, malware, exploits, and
data breaches. Industry standards like CIS Benchmarks (from the Center for Internet Security)
and NIST guidelines (e.g., SP 800-123 for server security) provide consensus-based
recommendations. These are widely used for compliance (e.g., NIST, PCI DSS, HIPAA).

Key Hardening Techniques

Hardening is layered and applies across operating systems, servers, networks, applications, and
cloud resources. Here is a breakdown of core techniques:

1. Operating System and Server Hardening

Minimal Installation: Start with a core/minimal OS install (e.g., Windows Server Core or
hardened Linux distributions like Microsoft CBL-Mariner). Remove unnecessary roles, features,
services, and software.

e Patch Management: Apply security patches and updates. Use automated tools for
staged rollouts to avoid production disruptions.

e Disable Unused Components: Turn off unneeded services (e.g., Print Spooler on non-
print servers), protocols, and ports.

e User and Privilege Management: Enforce least privilege—Ilimit administrative accounts,
use separate local admins, and disable default/guest accounts.

e Secure Configuration: Follow benchmarks like CIS Level 1 (basic, low-impact) or Level 2
(advanced, higher security).

2. Application and Database Hardening

e Remove sample files, default content, and unnecessary modules (e.g., in web servers like
1S).

e Apply vendor patches promptly.

e Validate inputs to prevent injections (e.g., SQL/XSS).

e Use secure session management and encrypted connections.

3. Network Hardening
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e Firewall Rules: Restrict inbound/outbound traffic to only necessary ports/protocols. Use
host-based / network firewalls.

e Segmentation: Isolate production networks (e.g., using VLANs, subnets, or zero-trust
models) to limit lateral movement.

e Encryption: Enforce TLS/HTTPS for data in transit; use IPsec where needed.

e Reduce Exposure: Avoid direct internet exposure for sensitive services (e.g., no direct
RDP on port 3389—use VPNs instead).

¢ Intrusion Detection/Prevention: Deploy IDPS and monitor for anomalies.

4. Access and Authentication Hardening

e Multi-Factor Authentication (MFA): Require for all remote/admin access.

e Strong Password Policies: Enforce complexity, rotation, and avoid defaults.

e Remote Access: Use secure protocols (e.g., SSH with key-based auth, no root login).

e Logging and Monitoring: Enable detailed auditing, centralize logs, and alert on changes.

5. Cloud and Hybrid Environment Considerations

e Use hardened images (e.g., CIS Hardened Images on Azure/AWS).
e Minimize port exposure and apply service-level firewalls.
e Automate configurations with tools like Ansible, Puppet, or Azure VM Image Builder.

Best Practices for Production Environments

e Evaluation First: Always validate changes in a staging/lab environment. Never apply
directly to production without impact analysis.

Automate When Feasible: Utilize configuration management tools to establish and maintain
baselines, monitor for deviations, and implement appropriate remediation measures.

¢ Follow Standards:
o CIS Benchmarks: Vendor-agnostic, detailed configs (e.g., for Windows Server
2025, Linux, firewalls).
o NIST SP 800-123: Focuses on general server security planning, OS hardening, and
maintenance.
e Ongoing Maintenance: Regularly scan for vulnerabilities, review configurations, and
update for new threats.
e Documentation and Compliance: Maintain baselines, document waivers, and align with
audits.
e Avoid Over-Hardening: Balance security with functionality—excessive restrictions can
break apps.
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Common Tools and Resources

e Benchmarks: Download from cisecurity.org (free membership for full access).

e Automation: Ansible, Chef, Puppet, or commercial products for testing/enforcement.
e Scanning: Tools like Nessus or built-in (e.g., Microsoft Baseline Security Analyzer).

e Images: Pre-hardened VMs from cloud providers.

By implementing these techniques systematically, you significantly reduce risks in production
while maintaining reliability. Start with a risk assessment to prioritize based on your
environment. If needed, consult specific CIS/NIST guides for your tech stack.
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Overview of Hardening of the IT Production environment
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Figure 29: IT Hardening process results.
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