
Automating AI Ethics: MLOps-
Native Data Governance for 
Production-Ready Generative AI 
Pipelines
The rapid adoption of generative AI in enterprise environments has created significant 
governance challenges for MLOps teams. Many organizations struggle with data 
provenance tracking, copyright compliance, and regulatory requirements while maintaining 
fast deployment cycles.



About the Speaker
Bhanu Teja Reddy Maryala is a distinguished expert from Southern Illinois University, 
passionate about the intersection of technology and ethical AI development.

Professional Background & Expertise

Specializes in MLOps, data governance, and AI ethics, focusing on building robust and 
responsible AI systems.

Possesses extensive hands-on experience with leading cloud platforms, including 
AWS, Azure, GCP, and Snowflake, enabling scalable and secure AI solutions.

A recognized authority in enterprise AI deployment and ensuring strict regulatory 
compliance in complex technological landscapes.

Committed to transforming AI governance from a challenge into a strategic asset for 
organizations.

Connect

Please connect with Bhanu Teja Reddy Maryala: 
[https://www.linkedin.com/in/bhanu-m-9abb10199/]

https://www.linkedin.com/in/bhanu-m-9abb10199/


The Governance Challenge
Traditional governance approaches often create bottlenecks in continuous integration and 
delivery pipelines, forcing teams to choose between speed and compliance.

Organizations face difficult tradeoffs when implementing generative AI systems:

Speed vs. Compliance
Teams must balance rapid deployment 
with thorough governance checks

Tracking Challenges
Data provenance tracking becomes 
increasingly complex at scale

Regulatory Burden
Meeting requirements across jurisdictions without slowing development



Introducing the Training Data 
Declarations Framework
This session introduces the Training Data Declarations (TDD) framework, an MLOps-
integrated governance solution designed to address transparency gaps in enterprise-
deployed generative AI applications.

Unlike traditional governance approaches, TDD seamlessly integrates into existing CI/CD 
pipelines, providing automated compliance monitoring without disrupting deployment 
velocity or requiring significant infrastructure changes.



Key Features of the TDD Framework

Four-Tier Classification System
Structured approach to categorizing data sources and associated risks

Standardized Metadata Schema
Consistent format for tracking data provenance across systems

Real-Time Risk Assessment
Continuous evaluation during model training and deployment phases

Comprehensive Audit Trails
Detailed records for regulatory compliance and governance verification

The framework employs a four-tier classification system and standardized metadata schema that enables real-time risk assessment during model training 
and deployment phases. This approach allows MLOps teams to implement governance automation that scales with their deployment frequency while 
maintaining comprehensive audit trails for regulatory compliance.



Implementation Across Cloud Ecosystems
Drawing from extensive experience implementing data governance 
solutions across cloud ecosystems including AWS, Azure, GCP, and 
Snowflake, the presentation demonstrates practical strategies for MLOps 
engineers.

Implementation approaches include:

Container-native governance tools

Automated policy enforcement in Kubernetes environments

Monitoring dashboards for continuous compliance verification



Jurisdiction-Specific Automation
The session covers jurisdiction-specific automation protocols that address regulatory 
challenges across different regions while maintaining deployment scalability requirements.

Regional Compliance
Automated protocols for adapting to 
different regulatory environments

Scalable Deployment
Maintaining performance while 
addressing regional requirements

Cross-Border Data Flows
Managing compliance for data that 
crosses jurisdictional boundaries



Licensing Risk Management
Attendees will learn to identify and remediate licensing complications before production 
deployment, transforming potential legal risks into manageable, automated processes.

Automated License Detection
Scanning training data for potential licensing issues

Risk Evaluation
Quantifying potential legal exposure

Automated Remediation
Implementing solutions before deployment



Practical Takeaways
Practical takeaways include ready-to-deploy code samples, architectural patterns for immediate integration into existing MLOps workflows, and strategies 
for building governance capabilities that enhance rather than hinder development velocity.

Ready-to-Deploy Code
Sample implementations that can be 
immediately adapted to your 
environment

Architectural Patterns
Proven designs for integrating 
governance into existing MLOps 
workflows

Velocity-Enhancing 
Strategies
Approaches that improve governance 
while maintaining or increasing 
development speed



Transforming Compliance from Burden 
to Advantage
The presentation demonstrates how structured data governance transforms generative AI 
deployment from a compliance burden into a sustainable competitive advantage for 
enterprise organizations.

Effective governance automation doesn't just reduce risk4it accelerates innovation by 
removing uncertainty and creating clear pathways for deployment.



The Four-Tier Classification System
A closer look at the TDD framework's classification approach:

Tier 1: Fully Verified
Data with complete provenance tracking and explicit usage rights

Internally generated datasets

Licensed commercial data

Explicitly public domain sources

Tier 2: Partially Verified
Data with some provenance information but incomplete verification

Third-party datasets with partial documentation

Mixed-source collections with varying licenses

Tier 3: Unverified
Data with minimal provenance information requiring additional 
verification

Web-scraped content

Aggregated datasets without clear sourcing

Tier 4: Restricted
Data with known licensing issues or regulatory concerns

Copyrighted material without clear permissions

Personally identifiable information

Regulated industry data



Standardized Metadata Schema
The TDD framework employs a consistent metadata structure to track 
essential information about training data:

Source identification and timestamps

License type and terms

Processing history and transformations

Usage restrictions and permissions

Data quality metrics and validation results

Jurisdiction-specific compliance flags

This standardized approach ensures consistent tracking across different 
systems and deployment environments.



Container-Native Governance Tools
Embedded Validators
Governance checks built directly into container images

Policy as Code
Governance rules expressed as executable policies

CI/CD Integration
Seamless connection to existing deployment pipelines

Container-native tools enable governance to travel with the application components, 
ensuring consistent enforcement regardless of deployment environment.



Automated Policy Enforcement in Kubernetes
Kubernetes-based enforcement mechanisms provide scalable governance across 
distributed environments:

Admission controllers for pre-deployment validation

Custom resource definitions (CRDs) for governance policies

Operators for continuous compliance monitoring

Policy engines for complex rule evaluation

Sidecar containers for runtime governance



Continuous Compliance Verification
Monitoring dashboards provide real-time visibility into governance status:

99.8%
Compliance Rate

Percentage of deployments 
meeting all governance 

requirements

< 50ms
Validation Time

Average time to complete 
governance checks per 

deployment

100%
Audit Coverage

Percentage of models with 
complete provenance 

tracking



Real-Time Risk Assessment
The TDD framework enables continuous evaluation of governance risks:

Automated scanning during data ingestion

Continuous monitoring throughout training process

Pre-deployment validation checkpoints

Runtime verification of compliance status

Anomaly detection for potential governance issues



Implementation Case Study: Financial 
Services
A major financial institution implemented the TDD framework to address regulatory 
requirements while maintaining rapid deployment cycles:

1 Challenge
Needed to deploy generative AI for customer service while meeting strict 
financial regulations

2 Approach
Implemented TDD framework with financial-specific governance rules and 
automated compliance checks

3 Implementation
Integrated with existing Kubernetes infrastructure and CI/CD pipelines

4 Results
Reduced compliance review time by 87% while maintaining 100% regulatory 
adherence



Cross-Cloud Implementation 
Architecture
The TDD framework can be implemented across diverse cloud environments:

AWS Implementation
Leverages S3 for metadata storage, Lambda for validation, and SageMaker for model 
governance

Azure Approach
Utilizes Blob Storage, Azure Functions, and Azure ML with custom governance 
extensions

GCP Strategy
Implements with Cloud Storage, Cloud Functions, and Vertex AI governance 
components

Snowflake Integration
Extends data governance through Snowflake's native capabilities and custom 
procedures



Code Sample: Automated License Detection

# Python example of automated license detection in training data
from tdd_framework import DataValidator, LicenseDetector

def validate_training_data(data_path):
 # Initialize the validator with appropriate policies
 validator = DataValidator(
 policies=["copyright", "pii", "regulatory"],
 jurisdiction="us_eu_combined"

 )
 
 # Scan the training data for license information
 detector = LicenseDetector()
 license_report = detector.scan_directory(data_path)

 
 # Validate against governance policies
 validation_result = validator.validate(
 data_path=data_path,
 license_info=license_report,

 risk_threshold=0.75
 )
 
 if validation_result.is_compliant:
 print("Training data meets governance requirements")
 return True

 else:
 print("Compliance issues detected:")
 for issue in validation_result.issues:
 print(f" - {issue.description} (risk: {issue.risk_score})")
 return False



Building a Governance-Enhanced MLOps Pipeline
Integrating the TDD framework into existing MLOps workflows:

Data Ingestion
Implement automated metadata collection and initial classification

Preprocessing
Apply governance checks during data transformation and feature engineering

Model Training
Track data lineage and validate compliance throughout training process

Validation
Perform comprehensive governance assessment before approval

Deployment
Include governance artifacts and verification in deployment packages

Monitoring
Continuously verify compliance status in production



Conclusion: From Compliance Burden to Competitive Advantage
The Training Data Declarations framework transforms generative AI 
governance from a necessary burden into a strategic advantage:

Accelerates deployment by removing governance bottlenecks

Reduces legal and regulatory risks through automation

Builds trust with stakeholders through transparent practices

Creates sustainable competitive advantage through governance 
excellence

By implementing MLOps-native data governance, organizations can deploy 
generative AI with confidence while maintaining the speed and agility 
needed in today's competitive landscape.
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