Handling Storage Data in Automation System

Best Practices, Challenges, and Solutions



Introduction to Storage Data in Automation Systems
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=  Definition: Collection, processing, and storage of data generated by
automated industrial processes

me Data Types: Sensor readings, control signals, production metrics, equipment
status, historical logs

- Characteristics: High volume, continuous flow, real-time processing ERP Management Level >
requirements, structured/unstructured
. MES Production Management Level >
2  Importance: Enables predictive maintenance, process optimization, quality
control, and decision-making SCADA Process Control Level & >

Sensors / Actuators Field Level @

Manufacturing / Production Process Process Level

Data Collection
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Importance of Effective Data Management in Automation

Boost Efficiency
Streamlined workflows and
reduced manual processes

Reduce Costs Minimized
downtime and improved
resource management

Ensure Compliance
Standardized data handling
and audit trails
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Increase Productivity
Optimized resource
allocation and utilization

Enable Decision-
Making Real-time insights
and predictive analytics

Enhance Security
Controlled access and data
protection measures

Augmented Knowledge Graph Metadata
Data Catalog (Enriched with Activation
Semantics)
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Recommendation Data Prep and DataOps
Engine(Active Integration
Metadata)

Bi, Analytics
= @ & Data Science

DATA
REPOSITORIES
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Storage Management Automation

Automated Storage Pooling Virtualizes data services from
underlying hardware, creating logical pools from heterogeneous storage
systems

Capacity Balancing Automatically distributes workloads across
storage resources to optimize performance and utilization

Automated Data Placement Uses machine learning to move data
between storage tiers based on access patterns and business requirements

Key Benefits

@ecduced manual effort I\ @nproved resource utilization
®nhanced performance @ower operational costs
@ectter data protection

Operator
Station

Operator
Station
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Database Management for Industrial Automation Systems

Embedded Databases Tightly integrated with automation processes
for local data processing

Real-Time Processing Handles live data streams with minimal latency
for immediate decision-making

Remote
support & monitoring

Visual
control

Data Flow Management Coordinates data movement between plant Aiamates
floor, management systems, and enterprise level

User
interface

oo 1l 1 ”

storage ,J | ? =
Key Features
& Platform independence & Multi-core support
@ ACID compliance & Data replication
@& Encryption capabilities & Automatic recovery
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Best Practices for Data Management in Automation Systems —

o

Data Backup &
Recovery Automated
scheduling, quick
restoration, reduced
human error

Intelligent Data
Tiering Automatic
movement based on
access patterns,
performance
optimization

Data Governance &
Compliance Policy
enforcement, audit
trails, regulatory
adherence

Data Archiving
Rule-based
classification, metadata
tagging, cost
optimization

Deduplication &
Compression
Reduced storage
requirements, improved
backup efficiency

Storage
Provisioning Dynamic
allocation, resource
optimization, automated
scaling

Al

ACCESS CONTROL
MEASURES

BEST
PRACTICES

%I.IENT C(

—

| DOCUMENT
_MANAGEMENT —

‘ SYSTEMS




Challenges in Data Storage Automation Systems
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High Initial Investment Significant upfront capital required °
ROI justification difficult « Budget constraints * Implementation
delays

o

Risks and Limits of Using
Al in Cybersecurity

Integration Complexities Legacy systems compatibility ¢ Siloed
data sources * Multiple vendors ¢ Limited visibility ¢ Increased
maintenance costs

Bias in Training Data Overreliance on Automation .
LU Integration With Legacy
- e
High Implementation Costs i gulatoryand Compliance
Challenges

System Reliability & Uptime Unplanned downtime risks  5-
20% productivity loss « Equipment aging ¢ Limited predictive
maintenance * Recovery failures

Data Inaccuracy & Management Limited real-time visibility
Disconnected systems * Manual processes ¢ Bottlenecks
identification ¢ Slow response to changes




Solutions to Overcome Data Storage Challenges
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Flexible Financing Models "As-a-Service" options ¢« CapEx to
OpEx conversion ¢ Predictable monthly payments * Faster project
initiation * Improved ROI visibility

q“ﬁ GOS FE&E

ﬁDATA CENTER LEVEL OF AUTOMATION I

£ . . : : lanagemen -L1: Digi -L3: ati > -L5: ige! age,
End-to-End Automation Solutions Smart software integration ¢ Evotusian 405 S0t mavagemant e Suenari Tianageetid
System OrCheStraﬁOH o Slmpllﬁed Vel’ldOI‘ management ° Reduced Capability LO-L1: System integration, L1-L3: Converged infrastructure, \ L3-L5: Predictive technology,
downtlme . Seamless connecthlty Evolution focus on integration focus on correlation focus on forecast
Cr— 5 @ o ‘p
> DA & B 5 @
ceTv BMS Building — o =
Automation| Real-time Full remote Predlcllye Fully Autu'matic
s_ . troubles|halotinq control analysis Operation
. . ) . . . . . . e AL
High-Reliability Equipment Digital services integration  IoT- 0’ . e P - B s By —
enabled monitoring * Predictive maintenance * Remote diagnostics * et iy o - —
Extended equlpment llfespan E ’ Real-time noice BA+ for Energy L s Active
1 Efficiency schedule
Rooass management €E3
Control
System Al for Energy
Efficiency
management
\ I B Y Y &
Software-First Approach Scalable command center * Data-

driven decisions * Real-time visibility ¢ Predictive analytics ¢
Flexible system architecture



Mind Map for Data Storage Automation

Fundamentals
Data Types

Sensors ~
ygmupyn corrn

_J“ Control
Systems

Semi-
Structured structured Data Sources
Relational
Compliance
- Databases —
Governance
Quality Data Storage NosOL
Automation Storage Solutions
Management
Object Storage
Encryption
- Cloud Storage -
Transformation Ingestion Block Storage

Access Control

S \ ' Data Pipelines

ETL Processes

Data Processing
Loading

Extraction
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Recap of Key Points

, Data types: sensor
readings, control signals

High volume,
continuous flow, real-
time

, Automated pooling &
capacity balancing

, Machine learning for
data placement
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, Boosts efficiency &
productivity

, Enables better
decision-making

, Embedded databases
for real-time processing

Platform
independence & ACID
compliance

, Backup, archiving,
intelligent tiering

Governance &
compliance

Programmatic
Interfaces
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, High costs,
integration, reliability

, Flexible financing,
end-to-end solutions

PLCs and Devices

Database Engines and CSV

loT Platforms
Programmatic Interfaces

NET and Web Visualizations
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Summary and Conclusion

@oosts efficiency @ecduces costs

@nables decision-making

®treamlines processes @ptimizes resources

@nhances reliability

@tegrated approach required
@alance between challenges & solutions

@ontinuous improvement essential
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A" Future Trends

@ [-driven automation

@ero-trust security
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d&dge computing

Real-time analytics
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