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[bookmark: _Toc220601574]1. Executive Summary
1.1 [bookmark: _Toc220601575]The Opportunity
The explosion of data in recent years has forced organizations to rethink their data engineering strategies. As businesses strive to harness massive volumes of structured and unstructured data from a plethora of internal and external sources, the complexity and scale of data operations have grown exponentially. Enterprises are rapidly moving toward AI native architectures, where data systems operate with minimal human intervention.
Autonomous Data Engineering on Databricks represents a paradigm shift. It enables organizations to streamline the entire data value chain using agentic workflows – intelligent, self-governing agents that orchestrate, optimize, and validate data operations across ingestion, transformation, governance, and consumption – while maintaining strategic human oversight for critical decisions. This service offering deploys a suite of Databricks-native agents, frameworks, and automation accelerators to help organizations build resilient, scalable, and self-healing data ecosystems.
1.2 [bookmark: _Toc220601576]Key Business Drivers
· Rising need for near real time decision-making.
· Shift toward AI-powered autonomous business operations.
· Growing demand for governed, high-quality, automated data pipelines.
· High dependency on specialized engineering teams.
1.3 [bookmark: _Toc220601577]Key Business Outcomes
· Operational Efficiency: 70% reduction in data engineering effort
· Faster Time-to-Value: New data sources onboarded in hours, not weeks
· Cost Optimization: 20-40% reduction in platform compute costs
· Quality Improvement: 60% reduction in data incidents
· Compliance Assurance: Automated classification and policy enforcement
1.4 [bookmark: _Toc220601578]Strategic Value Proposition
Built natively on the Databricks Lakehouse Platform, this solution provides:
· Unified Platform: Single environment for data engineering, AI, and governance
· Intelligent Automation: AI agents handling routine tasks across the data lifecycle 
· Human-Centered Design: Automation that augments – not replaces – your team
· Enterprise-Grade Governance: Complete auditability, lineage, and compliance controls
· Scalable Architecture: Grows with your data and business needs
[bookmark: _Toc220601579]2. The Challenge
2.1 [bookmark: _Toc220601580]Rising Complexity
Some of the challenges faced by modern enterprises in managing their data infrastructure are listed below:
· Data volumes doubling every 2-3 years
· Average enterprise manages 400+ data sources
· 30% of enterprise data now requires real-time processing
· Engineers spend 60-80% of time on repetitive maintenance tasks
· Increasing regulatory pressure (GDPR, CCPA, HIPAA, PCI-DSS)
2.2 [bookmark: _Toc220601581]Problem Statement
Most enterprises today contend with a fragmented and labour-intensive approach to data engineering, that is exacerbated by rising complexity in infrastructure:
· Rapidly increasing data volumes and diversity across sources such as databases, cloud applications, third-party APIs and IoT devices.
· Frequent changes in source data schemas, making manual pipeline maintenance unsustainable.
· Inconsistent and delayed data profiling, leading to undetected quality issues and compliance risks.
· Complex data ingestion pipelines that are fragile and challenging to scale or adapt to new requirements.
· Limited visibility into pipeline health and slow detection and remediation of data anomalies or failures.
· Manual transformation processes that are resource-intensive and prone to error, stalling downstream analytics.
· Difficulty in ensuring timely, secure, and governed data delivery to consumers across analytics, BI, and data science teams.

These factors collectively limit an organization’s ability to deliver timely, trustworthy, and actionable insights, ultimately impeding digital transformation and innovation.




[bookmark: _Toc220601582]3. The Solution – Agentic Data Value Chain Framework
Our Autonomous Data Engineering service provides a turnkey solution that systematically embeds AI agents within each phase of the data value chain. This approach not only automates routine tasks but also introduces intelligence and adaptability at every step, yielding a highly resilient and future-proof data ecosystem.
3.1 [bookmark: _Toc220601583]Vision
Autonomous Data Engineering transforms your data infrastructure from a collection of manual processes into an intelligent, self-managing ecosystem where:
· AI agents continuously monitor, optimize, and maintain data pipelines
· Automation handles routine tasks while humans focus on strategic work
· Quality is built-in at every stage, not bolted on afterward
· Governance is automated and comprehensive, not manual and incomplete
· Costs are continuously optimized based on actual usage patterns
3.2 [bookmark: _Toc220601584]Solution Capabilities
The solution deploys specialized AI agents across the data value chain. Each agent is purpose-built for specific functions while coordinating with other agents to deliver end-to-end automation.
3.2.1 Data Profiling Agents
· AI agents automatically scan, analyze, and document data sources—eliminating manual discovery and reducing documentation time by 90%.
· AI agents conduct comprehensive profiling, scanning for schema structure, data distributions, statistical summaries, null patterns, and outliers.
· Agents generate rich metadata catalogs, facilitating data governance, discoverability, and automated lineage tracking.
· Automated profiling also supports the early identification of data quality issues, enabling pre-emptive remediation before ingestion.
3.2.2 Data Ingestion Agents
· AI-powered orchestration manages the end-to-end ingestion process, supporting batch, streaming, and real-time data pipelines.
· Agents dynamically adapt to evolving schemas, automatically updating ingestion logic to accommodate changes without manual intervention.
· Proactive error handling and retry mechanisms minimize data loss and ensure reliability.
· Integration with Databricks Auto Loader allows seamless data movement from a wide range of sources, including cloud storage, relational databases, NoSQL systems, APIs, and on-premises environments.
3.2.3 Governance & Compliance Agents
· Sensitivity Classification: Automatically detect and tag PII, PHI, PCI data
· Compliance Assessment: Evaluate GDPR, HIPAA, PCI-DSS compliance status
· Access Control: Recommend and enforce appropriate data access policies
· Lineage Tracking: Maintain complete data flow documentation
3.2.4 Data Quality & Monitoring Agents
· Continuous, real-time monitoring of data pipelines by AI agents, who track key metrics like data freshness, completeness, consistency, and accuracy.
· Intelligent anomaly detection identifies deviations from expected patterns, triggering automated remediation or alerting human operators as necessary.
· Audit trails, data lineage visualization, and compliance reporting are generated automatically for regulatory and internal governance requirements.
3.2.5 Operations & Optimization Agents
· Health Monitoring: Track pipeline and infrastructure health
· Cost Analysis: Identify optimization opportunities in real-time
· Performance Tuning: Recommend resource adjustments
· Capacity Planning: Forecast future resource needs
3.2.6 Extensible Framework
Additional agents can be developed for domain-specific requirements including industry regulations, specialized data types, and custom business logic. The framework supports building and deploying new agents as organizational needs evolve.
3.2.7 Human-in-the-Loop Controls
Automation augments human expertise rather than replacing it. The solution integrates human oversight at critical decision points:
· Approval gates for production schema changes
· Review queues for sensitive data classifications
· Override capabilities for edge cases
· Continuous feedback to improve agent accuracy
[bookmark: _Toc220601585]4. Solution Architecture
The solution is optimized for Databricks Data Intelligence Platform and natively supports all components within Databricks. Agents communicate through a central coordination layer enabling chain-of-thought orchestration, multi-agent collaboration, and event-driven execution.

· Databricks Workspace Foundation (UC, compute, networking).
· Agent Layer built using Databricks Agents & serverless compute.
· Workflow Orchestration via Delta Live Tables, Workflows, Lakehouse IQ.
· Metadata & Governance using Unity Catalog.
· Monitoring Layer leveraging system tables, lakehouse monitoring.
· Interaction Layer with Databricks Studio, Marketplace, and APIs.

Refer the Technical Solution Architecture document provided in References for detailed technical details.
4.1 [bookmark: _Toc220601586]Why Databricks
Databricks provides multiple platform advantages that help to orchestrate the solution based on customer needs.
· Unified Lakehouse: Single platform eliminates tool fragmentation and integration complexity
· Mosaic AI: Enterprise-grade AI/ML infrastructure for agent development
· Unity Catalog: Centralized governance across all data and AI assets
· Serverless Compute: Pay-per-use economics with automatic scaling
· Delta Lake: Reliable, performant data foundation with versioning
· Open Standards: Avoid vendor lock-in with open formats and APIs

4.2 [bookmark: _Toc220601587]Differentiators
· Purpose-built Mastech owned agentic framework aligned to Databricks roadmap.
· Leverages Databricks-native capabilities like Lakeflow, Auto Loader, Unity Catalog, Workflows, and Model Serving.
· Highly modular and supports hybrid, multi-cloud, and marketplace integration.
· Business-outcome, plug-and-play driven design.

[bookmark: _Toc220601588]5. Implementation Roadmap
5.1 [bookmark: _Toc220601589]Phased Rollout
5.1.1 Phase 1 – Current State Assessment
· Review current pipelines, tools, and data platforms.
· Identify automation opportunities and legacy migration areas.
5.1.2 Phase 2 – Foundation Setup
· Platform setup and configuration
· Governance framework establishment
· Establish agent environment and permissions
· Initial data source integration
· Team training and enablement
5.1.3 Phase 3 – Core Agents – Customize & Deploy
· Deploy Profiler, Ingestion, Data Quality and observability agents.
· Operationalize Classification agents
· Integrate with existing workflows.
· Customize agent prompts and operational rules.
5.1.4 Phase 4 – Optimization – Automation of Data Value Chain
· Automate ingestion-to-consumption pipelines.
· Enable self-healing logic.
· Implement data quality and governance automation.
· Cost optimization active
· Performance tuning complete
5.1.5 Phase 5 – Full Automation, Handover & Enablement
· All agents’ production-ready
· Self-service capabilities enabled
· Continuous improvement processes established
•	Provide documentation, playbooks, and training.
•	Transition ownership to customer teams
5.2 [bookmark: _Toc220601590]Key Deliverables
· Autonomous Data Engineering blueprint.
· Production-ready agentic workflows - ingestion, data quality, operations, monitoring, etc.
· Governance setup with Unity Catalog.
· End-to-end documentation and training.
5.3 [bookmark: _Toc220601591]Indicative Business Value & Benefits
5.3.1 Operational Efficiency Gains
· Time to onboard new data source: Reduced from 2-4 weeks to 2-4 hours (95% improvement)
· Monthly pipeline maintenance effort: Reduced from 160 hours to 48 hours (70% reduction)
· Time to detect data quality issues: Reduced from hours/days to minutes (95% faster)
· Manual classification effort: Reduced from 40 hours/month to 8 hours/month (80% reduction)
5.3.2 Cost Savings
· Compute optimization: 20-40% reduction in cloud costs
· Storage efficiency: 15-25% reduction through intelligent data management
· Engineering productivity: 70% of time savings on routine tasks
· Incident resolution: 60% faster mean time to resolution
5.3.3 Risk Reduction
· Data quality incidents: 60% reduction
· Compliance violations: 80% reduction in unclassified sensitive data
· Audit preparation time: 75% reduction
· Security exposure: Continuous monitoring vs. periodic audits
[bookmark: _Toc220601592]6. Conclusion
Autonomous Data Engineering on Databricks transforms how organizations manage their data infrastructure. By deploying intelligent AI agents across the data value chain, enterprises can achieve significant efficiency gains while maintaining the governance and human oversight required for critical business and compliance decisions.
The solution delivers measurable business value through reduced operational effort, optimized costs, improved data quality, and automated compliance. With a phased implementation approach and strong platform foundation, organizations can begin realizing benefits quickly and scale to enterprise-wide deployment.
The time to act is now. Data volumes continue to grow, regulatory requirements intensify, and the talent gap widens. Autonomous Data Engineering provides a path forward—leveraging AI to augment your team and transform data management from a bottleneck into a competitive advantage.
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