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1. [bookmark: _Toc221452101]Executive Summary
1.1 [bookmark: _Toc221452102]The Opportunity
Organizations today are generating vast volumes of data, yet the majority of business users remain unable to extract timely, actionable insights. Traditional Business Intelligence workflows rely on analysts writing SQL queries, manually building dashboards, and responding to ad-hoc data requests—creating a persistent bottleneck between business questions and data answers. With only 20% of business users actively engaging with analytics platforms, the gap between available data and realized insight represents one of the largest untapped opportunities in enterprise technology.
Autonomous Analytics & BI on Databricks represents a paradigm shift. It transforms the Lakehouse from a platform where analysts write queries and build dashboards into one where intelligent AI agents understand business questions in natural language and autonomously deliver insights—complete with visualizations, narrative explanations, and proactive anomaly alerts. This service offering deploys a suite of Databricks-native agents, frameworks, and automation accelerators that make analytics truly conversational, proactive, and trustworthy—eliminating the gap between business questions and data answers at enterprise scale.
1.2 [bookmark: _Toc221452103]Key Business Drivers
· Growing demand for data-driven decision-making across all business functions and user personas.
· Chronic shortage of skilled analysts and BI developers to meet the volume of ad-hoc data requests.
· Need for real-time, proactive insights rather than backward-looking static dashboards.
· Increasing expectation for self-service analytics that requires no SQL or data modelling expertise.
1.3 [bookmark: _Toc221452104]Key Business Outcomes
· Democratized Analytics: 90% of business users actively engaging with data (up from 20% today)
· Accelerated Time-to-Insight: 100x faster from question to answer—seconds instead of hours or days
· Operational Efficiency: 70% reduction in dashboard maintenance and routine reporting effort
· Proactive Intelligence: 5x increase in insights surfaced automatically before users ask
· Cost Optimization: 50% reduction in BI team workload for routine requests, freeing capacity for strategic analysis

1.4 [bookmark: _Toc221452105]Strategic Value Proposition
Built natively on the Databricks Lakehouse Platform, this solution provides:
· Conversational Analytics: Natural language interface that removes SQL as a barrier to data access
· Intelligent Automation: AI agents that understand business context, generate insights, and deliver narratives autonomously
· Human-Centered Design: Configurable autonomy levels that augment – not replace – your analytics team
· Enterprise-Grade Governance: Complete data lineage, metric versioning, access controls, and audit trails
· Scalable Architecture: Serves unlimited concurrent users without proportional analyst headcount
2. [bookmark: _Toc221452106]The Challenge
2.1 [bookmark: _Toc221452107]Rising Complexity
Some of the challenges faced by modern enterprises in delivering analytics at scale are listed below:
· Business users generate hundreds of ad-hoc data requests monthly, overwhelming analyst capacity.
· Average time from business question to dashboard answer is measured in days or weeks, not minutes.
· 87% of ML models and 80% of dashboards are abandoned within 90 days due to maintenance burden.
· Metric definitions vary across teams—“revenue” may mean gross, net, or recognized depending on who you ask.
· Static dashboards cannot keep pace with rapidly changing business conditions and ad-hoc investigation needs.
2.2 [bookmark: _Toc221452108]Problem Statement
Most enterprises today contend with a fragmented and labour-intensive approach to analytics and BI, that is exacerbated by rising complexity in data environments and user expectations:
· Manual query development requiring SQL expertise creates an impassable barrier for most business users, concentrating data access in a small group of technical analysts.
· Dashboard creation and maintenance consuming weeks of analyst effort for each new report, with ongoing upkeep as source schemas evolve and business requirements change.
· Insight discovery limited to human-driven analysis, meaning patterns, anomalies, and correlations go undetected until someone thinks to ask the right question.
· Inconsistent metric definitions across teams and dashboards, leading to conflicting numbers, eroded trust in data, and time wasted reconciling discrepancies.
· Reactive analytics culture where insights are delivered after the fact rather than proactively surfaced when business conditions change or anomalies emerge.
· Performance bottlenecks with poorly optimized queries, inefficient materialization strategies, and undersized SQL warehouses degrading the user experience.
· Limited governance and trust with incomplete data lineage, unversioned metric calculations, and insufficient audit trails for regulatory and internal compliance.
These factors collectively limit an organization’s ability to become truly data-driven, ultimately impeding faster decision-making, competitive differentiation, and the realization of full value from Lakehouse investments.
3. [bookmark: _Toc221452109]The Solution – Agentic Analytics & BI Framework
Our Autonomous Analytics & BI service provides a turnkey solution that systematically embeds AI agents across every stage of the analytics lifecycle—from understanding business questions through insight delivery, proactive monitoring, and continuous optimization. This multi-agent architecture transforms analytics from a manual, reactive practice into an intelligent, self-improving capability that serves every user persona in the organization.
3.1 [bookmark: _Toc221452110]Vision
Autonomous Analytics & BI transforms your Lakehouse from a technical analytics platform into an intelligent, self-managing insight engine where:
· AI agents understand business questions in natural language and autonomously deliver complete answers with visualizations and narratives
· Insights are proactively surfaced before users ask, based on continuous monitoring of business metrics and anomaly detection
· Dashboard creation, maintenance, and optimization happen automatically with self-healing capabilities
· Metric definitions are governed centrally, ensuring consistency and trust across all analytics outputs
· Analytics scales to every business user without proportional growth in the BI team
3.2 [bookmark: _Toc221452111]Solution Capabilities
The solution deploys specialized AI agents across the analytics lifecycle. Each agent is purpose-built for specific functions while coordinating through a Chief Analytics Agent to deliver end-to-end autonomous analytics.
3.2.1 [bookmark: _Toc221452112]Chief Analytics Agent (Orchestrator)
· Serves as the central orchestrator, interpreting business questions in natural language and determining whether the request requires historical analysis, trend identification, comparative analysis, or deep-dive investigation.
· Routes requests to the appropriate specialized agents and coordinates multi-agent workflows for complex analytical tasks that span data preparation, query generation, insight discovery, and visualization.
· Synthesizes outputs from multiple agents into coherent narratives, ensuring the final response addresses the original business question completely and in appropriate business context.
· Learns user preferences, common question patterns, and organizational context over time, enabling increasingly accurate and personalized responses.
3.2.2 [bookmark: _Toc221452113]Semantic Understanding Agent
· Maintains a comprehensive business glossary and metric definitions within Unity Catalog, mapping business terms to underlying tables, columns, and calculation logic—ensuring “revenue” always means the same thing regardless of who asks.
· Resolves ambiguity in business questions by understanding dimensional hierarchies (product → category → division), fiscal calendar mappings, and KPI dependencies.
· Tracks metric versioning and calculation changes over time, providing full audit trails of how business definitions evolve and ensuring backward compatibility in historical analysis.
· Enables consistent analytics across the organization by serving as the single source of truth for business semantics, eliminating conflicting metric definitions across teams and dashboards.
3.2.3 [bookmark: _Toc221452114]Query Generation Agent
· Translates natural language business questions into optimized SQL and DataFrame operations, intelligently selecting appropriate aggregation levels, filters, and time ranges.
· Handles complex joins across Unity Catalog assets, applies Photon acceleration, and leverages Delta Lake features including Z-ordering and liquid clustering for optimal query performance.
· Generates incremental vs. full refresh logic based on data freshness requirements, minimizing compute costs while ensuring analytical accuracy.
· Extends Databricks Genie capabilities from basic natural-language-to-SQL into end-to-end question-to-insight workflows with multi-step analysis orchestration.
3.2.4 [bookmark: _Toc221452115]Insight Discovery Agent
· Automatically detects anomalies, outliers, and significant trends across business metrics, performing root cause analysis on metric changes without requiring a user to ask.
· Discovers correlations between metrics, identifies seasonality and cyclical patterns, and generates “interesting findings” proactively—transforming analytics from reactive to predictive.
· Supports ad-hoc investigation workflows such as “Why did website conversion drop last week?” by automatically segmenting data across dimensions, isolating root causes, and presenting findings with evidence.
· Powers proactive monitoring subscriptions—“Tell me every Monday if revenue is off-track” or “Alert if any product category underperforms by more than 10%”—with context-aware severity and anomaly detection with confidence scores.
3.2.5 [bookmark: _Toc221452116]Visualization Agent
· Selects optimal chart types based on data characteristics and query intent—automatically choosing revenue waterfall charts, geographic heat maps, trend lines with forecast projections, or funnel analyses as appropriate.
· Creates interactive dashboards automatically, applying visualization best practices and maintaining brand consistency and style guidelines across all outputs.
· Adapts output for different audience types (executive summary vs. detailed analyst view) and device contexts (mobile vs. desktop), ensuring optimal presentation in every scenario.
· Enables self-healing dashboards that automatically detect source schema changes, adjust queries, notify owners of breaking changes, and suggest improvements based on usage patterns.
3.2.6 [bookmark: _Toc221452117]Data Quality & Trust Agent
· Monitors data freshness, completeness, and integrity across all analytical sources, flagging quality issues that could affect analysis accuracy before insights are delivered.
· Tracks complete data lineage from source to dashboard, validating calculations against known checkpoints and documenting data assumptions and limitations for transparency.
· Provides explainable analytics on demand—“How did you calculate this?” shows SQL and logic, “Where does this data come from?” shows full lineage, “How fresh is this?” shows data timestamp and SLA status.
· Alerts autonomously when data anomalies are detected—such as delayed data refreshes, unusual null patterns, or significant deviations from expected values—with prioritization based on business impact.
3.2.7 [bookmark: _Toc221452118]Performance Optimization Agent
· Creates and manages materialized views and incremental aggregation pipelines automatically, determining optimal materialization strategies based on query patterns and data freshness requirements.
· Implements intelligent caching strategies and tunes query performance, ensuring dashboard load times meet user experience expectations even as data volumes grow.
· Manages SQL Warehouse sizing and scaling, predicting query patterns, pre-warming warehouses before expected usage spikes, and routing queries to appropriately sized compute resources.
· Generates DLT pipelines automatically when recurring aggregation needs are detected, managing dependencies and expectations to ensure materialized data stays current.
3.2.8 [bookmark: _Toc221452119]Storytelling Agent
· Generates executive summaries and narrative explanations from data, transforming raw numbers into business-ready commentary such as “Revenue exceeded target by 8% driven by strong enterprise performance in the Northeast region.”
· Produces automated commentary on dashboards and data-driven reports, adapting tone and detail level for different audiences—from C-suite briefings to detailed operational reviews.
· Highlights actionable insights and recommendations, distinguishing between observations (“West region missed quota”) and prescribed actions (“Investigate pricing impact from Q3 changes”).
· Generates contextual explanations for proactive alerts, providing historical comparison and suggested investigation paths to accelerate response to business-critical changes.
3.2.9 [bookmark: _Toc221452120]Extensible Framework
Additional agents can be developed for domain-specific requirements including industry-specific analytics packs (retail, finance, healthcare), custom metric calculation engines, integration with third-party tools (Slack, Teams, email), and specialized visualization types. The framework supports building and deploying new agents as organizational analytics needs evolve.
3.2.10 [bookmark: _Toc221452121]Human-in-the-Loop Controls
Automation augments human expertise rather than replacing it. The solution provides configurable autonomy levels to match organizational readiness:
· Fully Autonomous: Agents operate independently, delivering insights directly to business users
· Review Mode: Human analysts approve insights and recommendations before they are shared
· Assisted Mode: Agents suggest analyses and visualizations, humans execute and refine
· Learning Mode: Human analysts lead, agents observe and learn organizational patterns
· Continuous feedback loops allow agents to improve accuracy and relevance over time
4. [bookmark: _Toc221452122]Solution Architecture
The solution is optimized for Databricks Data Intelligence Platform and natively supports all components within Databricks. Agents communicate through a Chief Analytics Agent orchestration layer enabling multi-agent coordination, context preservation across conversational sessions, and event-driven execution for proactive monitoring.
· Databricks Workspace Foundation (Unity Catalog, SQL Warehouses, compute, and networking).
· Semantic Layer built on Unity Catalog with governed business glossary, metric definitions, and dimensional hierarchies.
· Agent Layer built using Databricks Mosaic AI Agents & serverless compute.
· Query Engine powered by Photon, Delta Lake, SQL Warehouses, and Genie for optimized natural language query execution.
· Visualization & Delivery via Databricks Dashboards, automated reports, and integration APIs for Slack, Teams, and email.
· Monitoring & Quality leveraging Lakehouse Monitoring, DLT Expectations, and system tables for data trust.
· Governance & Compliance using Unity Catalog lineage, access controls, metric versioning, and audit trails.
Refer the Technical Solution Architecture document provided in References for detailed technical details.
4.1 [bookmark: _Toc221452123]Why Databricks
Databricks provides multiple platform advantages that help to orchestrate the solution based on customer needs.
· Unified Lakehouse: Single platform eliminates tool fragmentation, combining data engineering, analytics, ML, and AI in one governed environment
· Genie: Native natural-language-to-SQL foundation that agents extend into end-to-end autonomous analytics
· Unity Catalog: Centralized semantic layer, governance, lineage, and metric definitions across all analytics assets
· Photon & SQL Warehouses: High-performance query engine with automatic scaling for analytics workloads
· Delta Lake: Time travel for historical comparisons, ACID transactions for consistent analytics, and schema evolution tracking
· Mosaic AI: Enterprise-grade agent framework enabling intelligent, context-aware analytics automation
4.2 [bookmark: _Toc221452124]Differentiators
· Purpose-built Mastech owned agentic analytics framework aligned to Databricks roadmap.
· Leverages Databricks-native capabilities like Genie, Unity Catalog, SQL Warehouses, Photon, Delta Lake, Lakehouse Monitoring, DLT, and Mosaic AI.
· End-to-end automation from question to insight—not just query generation but full analytical workflows with narratives and proactive monitoring.
· Highly modular and supports hybrid, multi-cloud, and marketplace integration.
· Business-outcome, plug-and-play driven design with configurable autonomy levels.

5. [bookmark: _Toc221452125]Implementation Roadmap
5.1 [bookmark: _Toc221452126]Phased Rollout
5.1.1 [bookmark: _Toc221452127]Phase 1 – Current State Assessment
· Review current analytics workflows, BI tools, dashboard inventory, and metric definitions.
· Identify automation opportunities and high-impact use cases across business functions.
5.1.2 [bookmark: _Toc221452128]Phase 2 – Foundation Setup
· Semantic layer establishment with Unity Catalog—business glossary, metric definitions, and dimensional hierarchies.
· Agent environment configuration with Mosaic AI and Genie integration.
· SQL Warehouse optimization and compute governance setup.
· Deploy Semantic Understanding Agent and Query Generation Agent.
· Pilot deployment with 50 users on simple Q&A scenarios.
5.1.3 [bookmark: _Toc221452129]Phase 3 – Core Agents – Customize & Deploy
· Deploy Insight Discovery Agent, Visualization Agent, and Storytelling Agent.
· Operationalize Data Quality & Trust Agent for data freshness and lineage monitoring.
· Enable proactive monitoring and alert subscription capabilities.
· Expand to 500 users with complex analytical workflows.
5.1.4 [bookmark: _Toc221452130]Phase 4 – Optimization – Full Autonomous Analytics
· Deploy Performance Optimization Agent for automated materialization and query tuning.
· Enable self-healing dashboards and automated dashboard maintenance.
· Implement collaborative intelligence with team learning and knowledge capture.
· Cost optimization active with intelligent compute management.
· Scale to 5,000+ users in production deployment.
5.1.5 [bookmark: _Toc221452131]Phase 5 – Full Automation, Handover & Enablement
· All agents production-ready with full conversational analytics capability
· Industry-specific analytics packs deployed (retail, finance, healthcare)
· Third-party integrations active (Slack, Teams, email delivery)
· Provide documentation, playbooks, and training.
· Transition ownership to customer analytics and platform teams
5.2 [bookmark: _Toc221452132]Key Deliverables
· Autonomous Analytics & BI blueprint with semantic layer design.
· Production-ready agentic workflows – question understanding, query generation, insight discovery, visualization, storytelling, and proactive monitoring.
· Governed semantic layer in Unity Catalog with business glossary and metric definitions.
· Self-healing dashboard framework and performance optimization automation.
· End-to-end documentation and training.
5.3 [bookmark: _Toc221452133]Indicative Business Value & Benefits
5.3.1 [bookmark: _Toc221452134]Operational Efficiency Gains
· Question-to-answer time: Reduced from hours/days to seconds/minutes (100x improvement)
· Dashboard creation: Reduced from weeks of manual effort to minutes of automated generation (95% faster)
· Dashboard maintenance effort: Reduced by 70% through self-healing and automated optimization
· Proactive insight discovery: 5x increase in insights surfaced automatically before users ask
5.3.2 [bookmark: _Toc221452135]Cost Savings
· BI team workload: 50% reduction in time spent on routine requests, freeing capacity for strategic analysis
· Compute optimization: 25–40% reduction in SQL Warehouse costs through intelligent sizing, caching, and materialization
· Analyst productivity: 3x improvement in insights delivered per analyst through AI augmentation
· Self-service enablement: Eliminates analyst bottleneck for 80% of routine business questions
5.3.3 [bookmark: _Toc221452136]Risk Reduction
· Metric consistency: Governed semantic layer eliminates conflicting definitions across teams and dashboards
· Data trust: Automated lineage, freshness monitoring, and quality scoring ensure every insight is traceable and trustworthy
· Compliance assurance: Complete audit trails of all queries, metric calculations, and data access with automatic governance enforcement
· Analytics adoption: Business user engagement with data increases from 20% to 90%, reducing decisions made without data support
6. [bookmark: _Toc221452137]Conclusion
Autonomous Analytics & BI on Databricks transforms how organizations deliver insights to business users. By deploying intelligent AI agents across the analytics lifecycle—from semantic understanding and natural language query generation through insight discovery, visualization, storytelling, and proactive monitoring—enterprises can democratize data access at scale while maintaining the governance and trust required for confident decision-making.
The solution delivers measurable business value through dramatically faster time-to-insight, reduced analyst workload, optimized compute costs, and a governed semantic layer that ensures metric consistency across the organization. With a phased implementation approach and strong Databricks-native foundation, organizations can begin realizing benefits quickly and scale from pilot deployments to enterprise-wide autonomous analytics.
The time to act is now. Business users demand faster access to insights, the volume of analytical requests continues to outpace analyst capacity, and the competitive advantage belongs to organizations that can turn data into decisions in real time. Autonomous Analytics & BI provides a path forward—leveraging AI to make analytics truly conversational, proactive, and trustworthy, transforming the Lakehouse from a technical platform into an insight engine that serves every user in the organization.
7. [bookmark: _Toc221452138]References
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