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Data Analytics in OT

 Data as a Strategic Asset

e Data from sensors, control systems, machinery, and other
devices, can be transformed into actionable insights

 Extracting Insights and Patterns

* Analyze historical data to uncover trends, correlations, and
anomalies

 That may provide valuable information for decision-making and
process Optimization

 Operational Optimization

* Condition Monitoring and Predictive Maintenance



Data Analytics in OT

e Data-Driven Decision-Making

 Continuous Improvement
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Advanced Analytics Techniques

 Descriptive Analytics

e Summarizing and visualizing historical data

e Data aggregation, data visualization, and statistical analysis
 Diagnostic Analytics

 |ldentify the root causes of performance issues and anomalies
* Predictive Analytics

* Forecast future events and outcomes
* Prescriptive Analytics

* Provides recommendations on the best course of action to
optimize outcomes



Advanced Analytics Techniques

 Machine Learning (ML) Algorithms

* Allow computers to learn patterns and make predictions or
decisions without being explicitly programmed

ML algorithms include decision trees, neural networks, and
support vector machines

 Optimization Methods

 |dentify the best possible solution or configuration for a given
set of constraints and objectives

 Methods include linear programming, integer programming,
and genetic algorithms
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Real-time Analytics and Edge Computing

 Real-time Analytics in OT
 Analyze data as it is generated

 Respond quickly to changing conditions, identify anomalies,
and take proactive actions to optimize processes

 Edge Computing in OT

* Brings computing power and intelligence closer to the
iIndustrial devices and sensors, lowering latency

* Real-time Monitoring and Control
« Anomaly Detection and Predictive Maintenance

 Immediate Response to Events



Real-time Analytics and Edge Computing

 Edge Intelligence for Autonomous Systems
e Such as robotics or unmanned vehicles

* Enabling real-time decision-making and reducing reliance on
cloud-based processing
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Benefits of Real-time Analytics and Edge Computing in OT

 Reduced Latency

* Minimizes the delay between data capture and decision-
making

* Increased Reliability

 Reduces dependency on a centralized cloud infrastructure and
ensures reliable operation even in cases of network disruptions
or latency issues

* Improved Scalability

e Distributes processing, enabling scalability as data volumes
iIncrease while minimizing the load on centralized systems



Benefits of Real-time Analytics and Edge Computing in OT

 Enhanced Security
 Reduces the risk of sensitive data exposure
 Cost Savings

 Reduces data transmission and storage costs
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Optimization of Industrial Processes

 Process Optimization in OT

 Maximize output, minimize waste, reduce costs, and enhance
overall performance
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Optimization Techniques and Tools

 Mathematical Optimization

* Linear programming, integer programming, and nonlinear
programming are employed

* To identify the best possible solution given a set of constraints
and objectives

* Simulation modelling

e Create virtual models of industrial processes to simulate their
behavior under different conditions

« Statistical Analysis

* Regression analysis, hypothesis testing, and design of
experiments



Optimization Techniques and Tools

 Lean and Six Sigma

* Provide systematic approaches to process improvement by
eliminating waste, reducing variation, and improving overall
process efficiency

 Data Mining and Machine Learning

e Can uncover hidden relationships and identify opportunities for
Optimization
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Areas of Process Optimization in OT

e Resource Allocation
* Production Scheduling

 Minimize idle time, reduce changeover times, and improve
throughput

e Considering resource availability and customer demand
* Quality Control
 Energy Efficiency
 Supply Chain Optimization

 Process Safety and Compliance
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Predictive Maintenance and Asset
Performance Management

* Predictive Maintenance in OT
* |dentify potential equipment failures before they occur
 Asset Performance Management (APM)

 Combine predictive maintenance, condition monitoring,
reliability-centred maintenance, and data analytics

* To optimize asset performance throughout their lifecycle
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Methodologies and Techniques for
Predictive Maintenance and APM

Condition Monitoring

* Monitoring temperature, vibration, pressure, etc.

* TJo detect anomalies or deviations from normal operation
Fault Detection and Diagnosis

Reliability-centred Maintenance (RCM)

* Optimizes maintenance activities based on the criticality and
faillure modes of assets

Data-driven Prognostics

* Estimate remaining useful life and predict the time to failure for
assets



Methodologies and Techniques for
Predictive Maintenance and APM

* Integration with loT and Sensors
 Maintenance Optimization

* Consider factors such as asset criticality, maintenance costs,
and the impact of failures on operations
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Cybersecurity and Data Privacy Considerations

 The Importance of Cybersecurity in OT

* A cybersecurity breach can have severe consequences,
iIncluding operational disruptions, safety hazards, financial
losses, and damage to the organization's reputation

 Data Privacy Considerations in OT

 Data anonymization, consent management, data encryption,
and secure data handling



Challenges in OT Cybersecurity and Data
Privacy



Challenges in OT Cybersecurity and Data

Privacy

Legacy Systems
Convergence of IT and OT
Third-Party Risks

Human Factors

* Poor password practices, social engineering attacks, and lack
of cybersecurity awareness

Emerging Threat Landscape
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Key Considerations for OT Cybersecurity
and Data Privacy

Risk Assessment and Management
Defense-in-Depth Approach

Security Monitoring and Incident Response
Employee Education and Awareness

Patch and Vulnerability Management

Compliance with Regulations



Data Governance and
Integration with IT



Data Governance and Integration with IT

« Data Governance in OT

» Establishment of policies, procedures, and practices for
managing data assets

* Defining data ownership, data quality standards, data lifecycle
management, and data access controls

 Challenges in Integrating OT with IT
e Technology Stack Differences
* Security and Compliance
* Data Interoperabillity

e Cultural and Organizational Differences
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Strategies for Integration and Data Governance

 Collaboration and Communication
e Between OT and IT teams
« Standardization and Interoperability

e Establish data standards, protocols, and formats that facilitate
interoperability between OT and IT systems

 Data Mapping and Transformation

* Ensure data compatibility and consistency between OT and IT
systems

* Includes mapping data attributes, formats, and semantics to
enable meaningful data exchange and analysis



Strategies for Integration and Data Governance

 Data Security and Access Controls
 Data Lifecycle Management

e Collection, storage, retention, and disposal
 Governance Framework

e Define roles, responsibilities, and processes for managing data
across the integrated OT-IT environment

* |Includes data ownership, data quality standards, data
governance committees, and regular audits
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Overcoming Challenges and Ensuring Success

 Complexity of Integration
 Legacy System Compatibility
 Cybersecurity Risks
* OT systems are increasingly becoming targets of cyberattacks

 Defense-in-depth: firewalls, intrusion detection systems, and
encryption

* Organizational Culture and Change Management

* Resistance to change and lack of buy-in from employees can
hinder the success of OT projects



Overcoming Challenges and Ensuring Success

« Data Management and Analytics

* Establish data governance frameworks, define data ownership,

Implement data quality controls, and leverage advanced
analytics techniques

« SKkill Gaps and Talent Acquisition
* Train and upskilli existing employees
* Engage external consultants or partners with OT expertise

e Establish partnerships with educational institutions



Overcoming Challenges and Ensuring Success

* Vendor and Supplier Management

 Establish clear communication channels, define service-level
agreements, and conduct thorough vendor assessments






