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Abbreviations 
MDR Medical Device Regulation 

ARGE Azure Resource Graph Explorer 

TSG Troubleshooting Guide 

AKS Azure Kubernetes Service 

BP Best Practice 

UAMI User Assigned Managed Identity 
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Introduction 
As cloud adoption accelerates, enterprises face growing pressure to 
ensure robust security, seamless compliance and agile operations across 
increasingly complex Azure environments. While Azure provides powerful 
native services, maintaining a consistent security posture and governance 
framework can be challenging without automation and real-time visibility. 
HCLTech introduces the Azure Security and Compliance Auto-Remediator, 
a scalable, automated framework designed to proactively monitor, detect 
and remediate misconfigurations across Azure resources. 

By leveraging tools like Azure Activity Logs, Azure Resource Change 
tracking, Graph Explorer and KQL, the solution enables end-to-end visibility 
into configuration changes and enforces security and compliance through 
automated alerting, reporting and remediation. Purpose-built for platform 
teams and Site Reliability Engineering (SRE) experts, this framework 
empowers organizations to strengthen cloud governance, reduce risk 
exposure and ensure a secure, well-managed infrastructure with optimized 
operational efficiency. 

Key business challenges 
As enterprise workloads scale in Azure, organizations — particularly in 
regulated industries — face increasing pressure to uphold stringent 
security, compliance and operational standards. 

The following challenges underscore the need for a more automated, 
resilient approach: 

1. Regulatory compliance 
Failure to meet evolving industry regulations can result in legal 
penalties, reputational harm and service disruptions. Enterprises must 
ensure ongoing adherence to compliance frameworks such as ISO, 
NIST and GDPR. 

2. Security posture management 
Modern environments require real-time visibility into misconfigurations, 
unauthorized access, privilege escalations and sensitive data exposure. 
Without proactive monitoring and enforcement, security vulnerabilities 
persist undetected. 

3. Operational efficiency 
Manually enforcing compliance across dynamic, multi-team 
environments is labor-intensive and prone to human error. Platform and 
SRE teams need scalable, automated mechanisms to reduce overhead 
without sacrificing control. 

4. Audit readiness 
The lack of centralized visibility and tracking hinders audit 
preparedness and policy enforcement. Automated logging and 
configuration change tracking enhance transparency and support 
regulatory audits. 
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5. Cost and risk mitigation 
Delayed or missed remediation of policy violations can lead to incident 
response costs, regulatory fines and customer churn. A proactive 
security and compliance framework helps minimize financial impact 
and business risk. 

Problem statement 
While cloud-native infrastructure on Azure enables agility and scalability, it 
also introduces significant challenges in maintaining consistent security, 
compliance and governance. Traditional approaches to managing 
configuration drift and policy enforcement are no longer sufficient in 
today’s dynamic cloud environments. 

Key limitations include: 

• Reactive compliance 
Security and compliance violations are often identified only after audits 
or incidents, leaving organizations vulnerable to prolonged exposure and 
costly remediation. 

• Manual remediation 
Addressing misconfigurations manually is time-consuming, error-prone 
and difficult to scale, especially across large, multi-team environments. 

• Lack of unified visibility 
Siloed monitoring across disparate services results in blind spots, with 
no centralized mechanism to track configuration changes and policy 
violations in real time. 

• Absence of real-time alerting 
Without automated alerts, issues can go undetected, increasing time to 
response and limiting an organization’s ability to act swiftly on emerging 
risks. 

• Operational overhead and risk exposure 
Manual processes increase engineering workload and delay resolution 
timelines, heightening the risk of security breaches, compliance failures, 
data loss and financial penalties. 

To overcome these gaps, enterprises require a proactive, automated 
solution that delivers unified visibility, real-time alerting and intelligent 
remediation workflows, empowering teams to maintain control without 
sacrificing speed or scalability. 

HCLTech solution 
To address the growing complexity of maintaining consistent security 
and compliance across Azure environments, HCLTech has developed the 
Azure Security and Compliance Auto-Remediator — a fully automated, 
end-to-end remediation pipeline designed for continuous monitoring, 
policy enforcement and audit-ready reporting. This cloud-native solution 
integrates Azure Resource Graph Explorer (ARGE), Azure Data Explorer 
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(Kusto), C#-based remediation logic and AKS (Azure Kubernetes Service) 
microservices into a unified, scalable framework. 

Core capabilities 
• Continuous monitoring of Azure resource configuration changes 
• Real-time detection of policy violations 
• Automated remediation of non-compliant resources 
• Visual dashboards and historical compliance tracking 
• Alerts and traceability for audit and operations 

Solution architecture overview 
The Auto-Remediator operates through two core pipelines: Ingestion 
and detection,and remediation & reporting. 

1. Ingestion and detection pipeline 

Step 1: Monitor resource changes 

• ARGE is used to continuously track configuration changes across 
Azure resources 

• This enables proactive identification of drift from defined security 
and compliance policies. 

Step 2: Collect configuration logs 

• Graph Queries extract configuration change logs from Azure 
Resource Explorer 

• Each log captures detailed metadata about resource modifications. 

Step 3: Process and analyze logs 

• Events are parsed to detect non-compliance (e.g., unauthorized key 
access to a storage account) 

• Validated data is structured for ingestion into Kusto. 

Step 4: Ingest data into Kusto 

• Change logs are stored in Azure Data Explorer (Kusto) tables for 
real-time query and analysis 

• Enables historical tracking and baseline comparison. 

Step 5: Schedule periodic log fetching 

• The data collection microservice periodically queries ARGE and 
updates Kusto, ensuring up-to-date visibility into configuration 
changes. 

2. Remediation and reporting pipeline 

Step 6: Query non-compliant events 

• The pipeline scans Kusto records to identify non-compliant 
changes based on predefined policies aligned with HCLTech’s 
security governance framework (e.g., S360 SFI TSG standards). 

Step 7: Apply automated fixes 

• Using C#, the remediation microservice programmatically corrects 
violations (e.g., disables unauthorized key access) 
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• Remediation is applied with minimal manual intervention. 

Step 8: Log remediation status 

• Success or failure of each remediation is logged back into Kusto for 
traceability and auditing. 

Step 9: Microservices deployment 

• Two AKS microservices manage the full remediation cycle: 
1. Data collection service – fetches and ingests resource data 

2. Remediation service – enforces policy compliance automatically 
• Scheduling ensures continuous monitoring and remediation. 

Step 10: Trigger notifications 

• Alerts are sent via Azure Monitor, email or Microsoft Teams when 
remediation actions are taken 

• Keeps platform and SRE teams informed in real-time. 

Step 11: Visualize in Power BI 

• A Power BI dashboard presents real-time and historical compliance 
status, providing executive-level insights into remediation trends and 
audit readiness. 

Outcome: Integrated governance with intelligent automation 
With this solution, enterprises gain a centralized, intelligent governance 
framework for Azure — one that not only detects policy violations in real 
time but also enforces remediation automatically, reducing operational 
burden and improving cloud security posture at scale. 

System architecture 
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Business impact and 
benefits 
The Azure Security and Compliance Auto-Remediator delivers significant 
value across security, compliance, operations and cost-efficiency 
dimensions. By eliminating manual inefficiencies and minimizing risk 
exposure, the solution empowers organizations to scale securely and 
sustainably. 

Qualitative benefits 
1. Stronger security and compliance posture 

• Enforces policy-driven configuration standards across Azure 
resources 

• Automates the detection and remediation of misconfigurations, 
unauthorized access and policy violations 

• Ensures continuous compliance with regulatory frameworks and 
internal governance models. 

2. Enhanced operational efficiency 

• Replaces manual checks with automated workflows for monitoring, 
alerting and remediation 

• Reduces engineering overhead and accelerates time-to-resolution 
for security and compliance incidents. 

3. Improved visibility and audit readiness 

• Provides real-time insights and historical tracking via Power BI 
dashboards and Azure Monitor alerts 

• Maintains transparent logs for auditability and governance reporting. 

4. Scalability and reliability 

• Built to support dynamic growth and complex multi-team 
environments 

• Modular design enables seamless deployment across cloud 
environments at scale. 

5. Cost optimization 

• Prevents financial losses from security breaches, regulatory fines and 
customer churn 

• Lowers total cost of ownership by reducing the need for manual 
intervention and remediation staffing. 

Quantitative benefits 
The following data reflects the solution’s demonstrated impact based on 
actual Azure incident volumes and engineering cost estimates. 
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1  Manual effort reduction 

Manual remediation for security/compliance incidents typically requires 2 
hours per incident. 

• 154 incidents/month × 2 hours × $75/hr = $23,100/month 
• 98% automation = $22,638/month saved 
• Annual savings: $271,656 

2  Risk mitigation 

Proactive remediation reduces exposure to data breaches and 
non-compliance penalties:
• Estimated cost per major breach: $250,000 
• 80% risk reduction = $200,000 in avoided annual loss

3  Engineer productivity gain 

Automation frees up valuable engineering time to focus on innovation:
• 10 engineers × 40% time saved = 4 Full-Time Equivalents (FTEs) 
• Average cost per FTE: $120,000/year 
• Annual productivity savings: $480,000 

Total annual savings (Per project) 

At scale: Organization-wide impact 

Assuming similar patterns across five project teams or cloud business units: 
• Total annual savings: $951K × 5 = $4.75M 
• Monthly impact: ≈ $396,500/month 

The Azure Auto-Remediator delivers measurable business value by 
reducing operational burden, improving compliance posture, mitigating 
risk and enhancing engineer productivity, at scale. 

Category Annual impact 

Manual effort reduction $271,656 

Risk mitigation $200,000 

Engineer productivity gain $480,000 

Total ≈ $951,656 

Azure resource Monthly incidents Automated 

Storage accounts 90 Yes

SQL databases 30 Yes

Cosmos DB 10 Yes

Cognitive services 5 Yes 

Event hub 5 Yes 

Other (proposed) 14  No (Planned) 

Total tracked Incidents 154/month 98% coverage 
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Use case adaptability 
The Azure Security and Compliance Auto-Remediator is a versatile solution 
designed for seamless integration across a wide range of enterprise 
scenarios. Its modular architecture and automation-first approach make it 
applicable beyond Azure-native environments, enabling security, 
compliance and operational agility at scale. 

Key use cases 
• Enterprise cloud security operations 

• Regulated industry compliance 

• Multi-cloud and hybrid architectures 
With minimal architectural adjustments, the pipeline can be extended to 
AWS and GCP environments, enabling unified policy enforcement and 
configuration visibility across multi-cloud ecosystems. 

• DevSecOps and CI/CD integration 

• IT operations & automated incident response 

Conclusion 
As Azure adoption deepens, ensuring security and compliance becomes 
non-negotiable. HCLTech’s Azure Security and Compliance 
Auto-Remediator empowers organizations with a proactive, scalable and 
automated solution that closes the gap between detection and resolution. 

With deep integration across Azure-native services and a modular design 
for rapid implementation, this solution enables enterprises to stay secure, 
compliant, and agile—without increasing operational burden. 

Enforces security policies and monitors configuration drift across 
multiple Azure subscriptions, ideal for large-scale enterprise 
environments with complex access and governance structures. 

Supports continuous compliance monitoring and automated 
remediation for highly regulated sectors such as finance, healthcare 
and government, ensuring alignment with standards like HIPAA, 
PCI-DSS, GDPR and FedRAMP. 

Enhances Mean Time to Resolution (MTTR) through real-time alerting 
and auto-remediation of non-compliant configurations, reducing the 
operational burden on SRE and platform teams while preventing 
downstream incidents. 

Embeds directly into CI/CD pipelines to enforce security and 
compliance checks as part of the deployment lifecycle, ensuring that 
misconfigurations are identified and remediated before they reach 
production. 
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