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Executive Summary
Upstream operators in the oil and gas industry are 
custodians of large quantities of diverse data. This includes 
reservoir and fluid data, drilling and completion data, and 
geological data. However, the true value of this valuable 
data is significantly constrained by how quickly it can 
be used to drive well-informed and reliable production 
decisions. An exploration and production (E&P) landscape 
brings together multiple factors such as supervisory 
control and data acquisition (SCADA) standards, data 
historians, and enterprise resource planning (ERP) 
systems on one side, with volumes of well completion 
and surveillance data on the other. The complex nature 
of the E&P environment, along with the large volumes 
of data acquired, can cause delays at various levels—in 
loss detection, flow assurance response, and intervention 
planning.

This is where Infosys’ Production Optimization solution 
can make a difference. Powered by the Databricks, it is 
rooted in Infosys’ deep expertise in the upstream energy 
domain. The solution creates a governed production 
intelligence layer that unifies exploration and production 
data, AI/ML-based forecasting, surveillance analytics, and 
flow assurance into a single operating stack.

This white paper looks at the challenges of the oil and gas 
industry and explores how such a solution can transform 
upstream operations.
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1. Introduction
In the highly capital-intensive business of oil and gas 
exploration and production, every erroneous or delayed 
decision can prove costly. Unlocking the potential of a sea 
of valuable data lying dormant within multiple enterprise 
systems has become both a key challenge and a top 
priority for upstream energy businesses today. Insights 
hidden in this data can help exploration and production 
(E&P) companies make the right decisions at speed to 
avoid losses and ensure successful outcomes. Multiple 
individual systems functioning simultaneously in silos 
make it difficult to obtain these insights swiftly.

Infosys’ Production Optimization solution unifies data 
with precise forecasting models, surveillance analytics, 
and flow assurance methodology by creating a 

The Infosys Production Optimization solution strengthens four high-impact capabilities for upstream operators: 

Engineers receive faster insights that enable prioritized 
actions while retaining control over reserves, health, 
safety, and environment (HSE) practices, capital 
expenditure, and operational setpoints.

The governed production operations workflow on 

governed production intelligence layer. While Databricks 
strengthens the solution with data intelligence for 
valuable insights, the Infosys team’s in-depth expertise 
in upstream energy helps extract value and drive 
optimization. By bringing these varied elements together 
harmoniously on one operating stack, Infosys empowers 
upstream operators to leverage artificial intelligence/
machine learning (AI/ML) for stronger results.

To drive measurable value, the solution leverages AI 
for automated data engineering, deviation detection, 
opportunity ranking, evidence-pack generation, and 
forecast improvement. This enables production teams to 
shift their focus from reactive monitoring to continuous, 
AI-assisted optimization.

Databricks delivers a multifaceted outcome with reduced 
deferment, faster interventions, stronger production 
efficiency, improved lifting - cost performance, and 
greater reserves confidence. 
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2. Illustrative Outcome Envelope
This outcome framework translates the production 
optimization stack into measurable business value for 
upstream operators through faster loss detection, shorter 

Note: These ranges are illustrative planning envelopes and actual values should be calibrated based on asset type, data maturity, well count, operating 
model, and change adoption.

intervention cycles, broader surveillance coverage, 
stronger forecast confidence, and improved lifting-cost 
efficiency.
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3. Structural Bottlenecks: The Predicament of the Energy 
Industry 
The delay in obtaining the required data has been the 
most common reason for bottlenecks in the traditional 
E&P scenario. Today, most upstream operators have 
digitalized their production data using supervisory 
control and data acquisition (SCADA), data historians, 
production accounting systems, engineering workflows, 
and cloud data platforms. Therefore, the key challenge is 
no longer delays in data availability. Now the bottleneck 
is around converting the fragmented data into reliable, 
prioritized operating decisions.

Data from multiple  systems such as SCADA, data 
historians, enterprise resource planning (ERP) systems, 
production accounting, subsurface, workover, and 
chemicals often remains disconnected. This obscures a 
single view of well performance, deferment, constraints, 
and opportunity value, which is critical for accurate 
decision-making.

Traditional deterministic analysis and monthly 
surveillance cycles tend to delay the detection of 
underperformance. This slows down the process of 
recognizing flow assurance risks and intervention 
needs. Dashboards may show deviations, but they rarely 
translate them into ranked actions, evidence packs, and 
workflow-ready recommendations.

This is where AI can be leveraged to close the gap by 
enabling continuous surveillance, physics-informed 
forecasting, anomaly detection, and engineer-assisted 
intervention planning. With rapid developments in 
AI technology, upstream operators today have the 
opportunity to create a governed production intelligence 
layer that improves deferment reduction, intervention 
speed, lifting-cost efficiency, and forecast confidence 
while ensuring human authority over operational 
decisions.
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4. AI-driven, Human-centric 
Production Operations Workflow
The operations workflow begins with the ingestion of trusted 
production data from SCADA, data historians, ERP, wells, facilities, 
and external sources. The Databricks Lakehouse architecture then 
standardizes this data into a governed production intelligence layer, 
while AI/ML models continuously compare expected and actual 
performance.

Surveillance agents detect deviations and classify their likely causes. 
Based on this analysis, the agents generate evidence packs and rank 
intervention opportunities. Engineers review the recommendations 
within governed workflows while retaining complete authority over 
decisions related to reserves, HSE, capital expenditure, chemical 
programs, and operating setpoints.

This creates a closed-loop production optimization model that 
connects various points in decision-making: data capture, diagnosis, 
decision support, and human-approved action across wells, facilities, 
and assets.
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5. Core Production Optimization Workflows
The production optimization stack of the Infosys Production Optimization solution encompasses six workflows that 
convert data into operational action—from portfolio forecasting and surveillance to flow assurance, intervention 
prioritization, cost optimization, and human-approved execution. Let us look at these workflows in the context of some 
real-life scenarios and challenges in the upstream energy industry. 
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6. Reference Architecture on Databricks
The production optimization architecture of the Infosys Production Optimization solution is designed as a governed 
data intelligence platform that connects production data, domain models, AI/ML, agentic workflows, and business-
facing applications into one operating stack. It is anchored in the Databricks Lakehouse architecture for scalable data 
management, governance, ML lifecycle management, and serving. The architecture is extended through Infosys Topaz 
Fabric, de.ai, do.ai, the Infosys Energy Data Model, Infosys AI Factory, and domain accelerators.

Figure 1. Infosys Production Optimization solution data intelligence platform reference architecture
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ARCHITECTURE LAYER SUMMARY

Architecture Outcome:  The architecture converts fragmented production and enterprise data into governed 
operational intelligence. It enables faster data onboarding and earlier anomaly detection. This leads to stronger forecast 
confidence, better engineering productivity, and more disciplined intervention execution across wells, facilities, and 
assets.

7. Why Databricks for Production Optimization
Databricks provides the governed data, AI, and application 
foundation required to industrialize production 
optimization. Delta Lake and the Medallion architecture 
create trusted production data layers. Unity Catalog, a 
unified governance and security layer built into Databricks, 
provides lineage, access control, and auditability. Lakeflow 
and Spark Declarative Pipelines, which form a framework 
for creating batch and streaming data pipelines, support 

scalable ingestion and transformation. MLflow manages 
model lifecycle and traceability, while Genie, Databricks 
Apps, Lakebase, and AI/BI dashboards expose governed 
insights to engineers, plant managers, reserves teams, 
and finance users. Together, these capabilities elevate 
production optimization from isolated analytics to an 
integrated operating workflow.
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8. Governance and Human Authority 
When considering AI technology adoption, upstream 
operators must consider human accountability in light 
of the multiple safety and environmental standards they 
need to follow. Recognizing this aspect, the solution 
applies AI in areas where it safely accelerates production 
workflows: data engineering, anomaly detection, 
forecasting support, opportunity ranking, evidence-pack 

generation, and workflow preparation. While AI agents 
assist engineers by preparing recommendations and 
routing decisions, they do not autonomously approve 
changes that impact critical areas such as reserves, HSE, 
capital expenditure, chemical dosing, or operational 
setpoints. Human authority remains explicit, auditable, 
and deeply embedded in the operating model.
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9. Implementation Roadmap
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10. Conclusion
With breakthrough developments taking place in the field of 
AI/ML, AI-driven production optimization is no longer a digital 
experiment for upstream operators. It is swiftly becoming a core 
operating capability for protecting barrels, reducing deferment, 
and improving cost per BOE.

This white paper shows how a Databricks-powered production 
intelligence stack—Lakebase and Genie—can connect fragmented 
SCADA, historian, well, facility, ERP, and external data into a 
governed workflow for forecasting, surveillance, flow assurance, 
and intervention planning.

The value is not created by AI models in isolation, but by the 
precise combination of components. The real game-changer is the 
compression of the production decision cycle—from data capture 
to anomaly detection, engineering diagnosis, ranked intervention, 
and, finally, human-approved action.

Infosys strengthens this workflow with upstream domain expertise. 
Infosys’ AI platform, Topaz Fabric, de.ai, do.ai, the Infosys Energy 
Data Model, AI Factory models, and governed agentic workflows 
accelerate engineering effort without removing the human role in 
operational accountability.

For business owners, the impact of the solution is both practical 
and measurable. They can detect production loss earlier, 
improve forecast confidence, accelerate intervention cycles, and 
broaden surveillance coverage. Enhanced discipline in chemical 
and operating-cost management, along with clearer reserves-
supporting visibility, contributes to greater optimization.

The shift is operational for production teams that were earlier 
engaged in periodic reviews and reactive troubleshooting. They 
can now move to continuous, AI-assisted optimization across 
wells, facilities, and assets.

This is how AI can drive the optimization of upstream operations—
through reduced deferment, stronger production efficiency, faster 
intervention, improved lifting-cost performance, and greater 
reserves confidence. With its built-in intelligence and recognition 
of the critical role of human authority in upstream operations, the 
Infosys Production Optimization solution is the right fit for the oil 
and gas industry.
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