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Abstract

Cloud operations excellence drives business differentiation in today's Al-driven economy. As per
IDC', worldwide spending on public cloud is forecast to double by 2028, with a five-year compound
annual growth rate of 19.4%. Yet studies show that 60%? of organizations routinely exceed their
budgets, with up to 30%2 of spending classified as waste. This operational inefficiency isn't just a
cost issue—it's creating a widening capability gap that directly impacts competitive positioning.

Enterprises can't build Al-led futures on unstable cloud foundations. Technology leaders must
transform infrastructure to leverage sophisticated Al—from large language models to edge
computing. Those building adaptive, intelligent operations will lead the next wave of innovation,
while others will struggle to compete in an Al-accelerated marketplace.

This reality demands a fundamental reimagining of cloud operations. Forward-thinking enterprises
are revolutionizing their approach through Al implementation across five interconnected domains:

© Observability and Monitoring

¥ site Reliability Engineering QWHHWJ
© Finops % E %
— 7

€3 Chaos Engineering

Al-enabled CloudOps can bring up to 30% cost savings, better reliability, and greater agility.
The technology enables faster incident response, precise capacity planning, and smart
resource allocation, fueling innovation and growth. By 2025, three transformative technologies

will amplify this transformation:

Self-healing infrastructure that minimizes downtime through
automated problem resolution
Self-evolving Al that creates truly adaptive operational intelligence,

Specialized Al agents that transform routine operations into intelligent workflows.

Success demands bold experimentation, cloud-native services, and talent investment.
Organizations that act decisively can turn cost centers into strategic assets.

This ebook equips tech leaders with proven strategies to unlock immediate wins and long-term
advantages through Al-enabled cloud operations.
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From Infrastructure to Innovation:
The CloudOps Advantage

The business landscape in 2025 bears little resemblance to its past: manufacturers predict
maintenance needs before equipment fails, banks detect fraud patterns in real-time across
millions of transactions, and retailers adjust inventory instantly based on global demand signals.
These capabilities, unimaginable just years ago, emerge from the synergy of three
technological forces - cloud computing’s limitless scale, data analytics’ deep insights, and Al's
decision-making power. Their combined impact extends beyond operational efficiency,
fundamentally changing how organizations create and deliver value.

The Power of Technology

Convergence
Cloud Computing
Unlimited computational
power
Combined Impact
1. Strategic Differentiation : Real-
time adaptation to global market
demands
2. Intelligent Enterprise Evolution:
From cost center to innovation
AI driver
Automated intelligent
decisions
Data Analytics
I: X Data to actionable
insights

In this landscape, organizations depend on the cloud's scalability and flexibility to power digital
initiatives. Cloud operations have evolved from infrastructure management to the cornerstone of
innovation, orchestrating people, processes, and technology. Modern CloudOps teams shift from
system maintenance to enabling business transformation by automating routine tasks,
optimizing resources, and managing costs across hybrid environments.

CloudOps Evolution

Infrastructure Management — Strategic Innovation Enabler

Effective CloudOps now distinguishes market leaders from followers, directly influencing
business agility, customer experience, and revenue growth while enabling advanced Al
and data initiatives for future innovation.

Despite its importance, organizations face significant challenges managing complex hybrid
and multi-cloud environments amid rapid technological change. The pressure to maintain
performance while controlling costs, ensuring security, and supporting new Al initiatives creates
operational challenges many struggle to address effectively. Let's explore the key challenges in
cloud environments that prevent organizations from embracing Al and data opportunities.
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CloudOps Challenges: Breaking
Down Enterprise Pain Points

Over the two decades since Amazon launched AWS, cloud computing has evolved from a
cost-saving tool to the foundation of enterprise IT strategy, orchestrating everything from
customer experiences to mission-critical operations. This evolution has created a complex
landscape where enterprises operate at vastly different levels of cloud maturity - from
those leveraging sophisticated multi-cloud environments to others still navigating
fundamental migration challenges.

The gap between standard cloud adoption and Al readiness has emerged as a critical
challenge. While organizations have invested heavily in cloud infrastructure, traditional
CloudOps practices struggle to meet Al's unigue demands for computational power, data
management, and operational agility. This misalignment becomes more pronounced as
cloud footprints expand, forcing organizations to manage increasingly complex distributed
systems and platforms.

Organizations face mounting operational challenges across four critical dimensions:

Critical Challenges in Cloud Operations

Infrastructure Complexity

¢ Multi-cloud environments (89%)
¢ system integrated Challenges

@ Resource Orchestration

Cost Management Resource Management
¢® 60% Exceed Budgets ‘ ¢ Limited agility

@ Poor cost visibility Cloud Operations ¢ High MTTR

@ Resource waste ¢ Prolonged Downtimes

Security Operations

¢ configuration drift
¢ Ephemeral resource

¢ Dynamic environments
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Operational Dimensions:
Critical Areas of Impact

Infrastructure Complexity

Modern cloud environments require orchestration across distributed systems.
With 85%? of enterprises in multi-cloud environments, teams struggle with
system integration, hindering consistent performance.

Resource Management and Incident Response

Traditional CloudOps practices show limitations in resource optimization and incident
management. Most teams lack agility for swift response when incidents occur, which is
evident in the Time to Recovery metrics, leaving applications vulnerable.

Operational Cost Management

CloudOps teams face challenges with real-time cost attribution and workload optimization
in multi-cloud environments. Traditional tools fail to provide visibility into cost spikes from
auto-scaling, while rapid development cycles create resource waste. Research from IDC?

shows that 60% of organizations exceed cloud budgets due to these operational
inefficiencies.

Security Operations

CloudOps teams encounter unique security challenges in maintaining configuration
consistency across numerous resources. The dynamic nature of cloud deployments, where
containers might live for minutes and serverless functions for seconds, makes traditional
monitoring ineffective. Teams must constantly monitor for configuration drift across
hundreds of services while maintaining compliance.

These challenges collectively highlight why traditional CloudOps practices struggle
to meet the unique demands of Al systems, necessitating a fundamental
transformation in how organizations approach cloud operations.
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Cloud Computing: The Journey
from Networks to Neural
Systems (1969-2028)

®
2027 - 2028
0

Real time Al Edge
Cloud-Native Security

2025 - 2026
a Al/ML Adoption,

Cloud Gaming

®
., . 2023 -2024
® .
2K Al Cloud Services,
Quantum Integration 2019 - 2020

g Edge Computing
Covid-19 Cloud Adoption
®

2016 - 2017
</> ¢ Serverless Computing

20]4 — 20]5 Kubemetes Lead

i Office 365 Docker
& Containers
®

2008 - 2010 ®
Azure Launch,
OpensStack aws 2002 - 2006

— AWS Launch, Google Apps

®
1989 - 1995
WWW Invention ® e
AWS Launch
1969 - 1971
ARPANET IBM System/370 (©))

Virtualization
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Empowering CloudOps Through Al:
From Automation to Intelligence

As enterprises incorporate Al's potential into their day-to-day operations, its most profound
impact emerges in IT operations. Al enhances traditional monitoring with refined prediction
and prevention capabilities.

By converting operational data into actionable insights, Al enables CloudOps teams to
manage cloud resources more effectively, minimizing downtime when problems arise and
creating proactive solutions.

Prediction —> Prevention Data —> Actionable Insights

Performance Enhancement

Al elevates cloud performance through sophisticated capabilities:

Intelligent resource orchestration predicts and allocates
computing resources with precision

Predictive maintenance identifies potential issues
before they impact operations

Automated scaling ensures optimal performance
under varying workloads

Beyond performance optimization, Al strengthens cloud security through advanced threat
detection and automated response mechanisms, driving cost efficiency through intelligent
forecasting and resource optimization. This Al-enhanced efficiency transforms traditional
cost centers into strategic assets directly impacting business value.

Democratized Access

The Al-cloud convergence fundamentally democratizes access to advanced
computing capabilities. Organizations of all sizes can now leverage advanced
machine-learning models and analytical tools previously accessible only to large
enterprises with extensive resources. This democratization accelerates innovation
across industries, creating new opportunities for business transformation and
competitive advantage.
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Al-Cloud Integration:

Your implementation Roadmap

e

<f>.

encora

Assess Current Infrastructure and Needs

Evaluate existing cloud setup
Identify Al integration opportunities

Define specific business objectives

Choose the Right Al Services

Research available Al/ML services
Match services to business needs

Consider vendor lock-in and compatibility

Data Preparation and Management

Collect and clean relevant data
Implement data governance policies

Ensure data accessibility and security

Develop or Adopt Al Models

Select between pre-built or custom models
Train models on prepared datasets

Validate model accuracy and performance

Integration with Cloud Services

Connect Al models to cloud infrastructure
Ensure smooth data flow between systems

Implement APIs for seamless integration
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Scalability and Performance Optimization

Design for elastic scaling
Optimize resource allocation

Implement load-balancing strategies

Monitoring and Management

Set up real-time monitoring tools
Establish KPIs for Al performance

Create alerting systems for anomalies

Security and Compliance

Implement Al-specific security measures
Ensure compliance with data regulations

Regular security audits and updates

Continuous Learning and Improvement

Implement feedback loops
Regularly retrain and update models

Stay informed about Al advancements

User Interface and Experience

Design intuitive Al-powered interfaces
Provide clear Al-driven insights

Gather and incorporate user feedback

Training and Change Management

Educate team on Al capabilities
Develop new Al-centric workflows

Foster a culture of Al adoption
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Al in CloudOps: 5 Strategic
Implementation Areas

O

Observability
and Monitoring

Site Reliability
Engineering

(SRE) and
Incident

Response

o CloudOps ©
Securing Cloud
Cloud Optimization

Environments and FinOps

O

Chaos Engineering
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Observability and Monitoring

Observability delivers deep visibility into system behavior by analyzing logs, metrics, and
traces. This holistic view enables teams to diagnose complex issues more precisely than
traditional monitoring. Traditional approaches have become inadequate as cloud
environments grow increasingly complex with microservices and multi-cloud deployments.
The Global Al in Observability Market is projected to grow from USD 1.4 billion in 2023 to
USD 10.7 billion by 2033, at a CAGR of 22.5%*.

Al-Enhanced Observability: A Transformative Framework

The integration of Al transforms observability into an intelligent, predictive
framework that operates across three critical dimensions:

Predictive Analytics and Prevention

Al algorithms continuously analyze system behavior patterns to forecast potential
issues hours or days before they manifest. This predictive capability enables teams
to address underlying problems before they affect service quality, marking a
fundamental shift from reactive to preventive operations.

Accelerated Issue Resolution

When issues occur, Al-powered observability dramatically reduces Mean Time to
Recovery (MTTR) through automated root cause analysis and intelligent correlation
of events across complex distributed systems. The system's ability to quickly process
and analyze vast amounts of operational data helps teams identify and resolve
issues in minutes rather than hours.

Automated Self-Healing

The most advanced Al observability systems move beyond detection and analysis
to enable automated remediation. These systems leverage historical operational
data and learned patterns to automatically implement corrective actions, reducing
recovery times and minimizing human intervention in routine issue resolution.
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Implementation Techniques

Organizations implementing Al-enhanced observability rely on five key techniques:

[ Al-based Observability & Monitoring Techniques }

Anomaly Detection

Pattern Analysis Early
Warning System

Identifies Unusual System
Behaviour Before Issues Escalate

Root Cause Analysis

I/i Automated Diagnosis Reduces Troubleshooting Time
Quick Resolution

Predictive
Maintainance
Resource Forecasting

Anticipates Future
Resource Needs

NLP Log Analysis

Pattern Recognition Extract Meaningful Insights
Insight Extraction

' Alert Correlation Minimizes Alert Fatigue

Noise Reduction -
== Focuses on Critical Issues
Priority Management

Continuous Monitoring and Improvement Flow

Al-enhanced observability enables real-time processing and interpretation of operational
data across multiple systems and technology stacks through these capabilities.

This comprehensive approach empowers teams to manage cloud resources intelligently,
improving system reliability while optimizing performance and cost-efficiency.
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Traditional vs. AlI-Powered Observability: A Comparison

Traditional Al-Powered
Observability Observability
B Monitoring Approach
Static threshold-based monitoring Dynamic anomaly detection using
requiring manual setup machine learning pattern analysis
== Analysis Methods

Manual root cause analysis with Automated root cause analysis
time-consuming troubleshooting with instant issue identification

A Alert Management
Basic alert management with Intelligent alert correlation with
a high risk of alert fatigue reduced noise and smart prioritization

® Data Processing
Limited processing focused Advanced real-time
on predefined metrics analysis of all metrics
@ Problem-Solving Approach
Reactive problem-solving Predictive problem-solving to
after issues are detected prevent issues before the impact

encora
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Success Story: Al-Powered
Edge Cloud Transformation for
Intelligent 5G Operations

Industry: Telecom & Media

A leading provider of carrier-grade cloud-native platforms needed to modernize its edge
computing infrastructure to support 5G deployments for connected vehicles. The client
faced challenges in hardware compatibility, carrier-grade reliability, and distributed
network monitoring.

Encora implemented an Al-integrated cloud transformation strategy:

Py Cloud-Native Modernization: Q Proactive Problem-Solving
Developed a container- Engineered data pipelines
orchestrated private cloud for monitoring across
platform for edge computing complex edge networks

ﬂ Al-Powered Operations: 9 Security and Reliability:
Created an LLM-powered Implemented continuous
assistant for natural language verification and
system management comprehensive testing

Key Business Impacts:

Deployed thousands of MEC locations supporting V2X and self-driving vehicles
Increased hardware compatibility to secure new contracts

Enhanced operational efficiency through Al-assisted administration

Enabled power consumption visualization for ESG alignment

Maintained carrier-grade reliability for mission-critical applications

Accelerated time-to-market, strengthening market position

encora 13



Site Reliability Engineering
(SRE) and Incident Response

Site Reliability Engineering (SRE) is crucial in maintaining production system
stability. SRE shifts operational focus from problem resolution to incident
prevention and rapid remediation.

SRE Focus Shift: Prevention to Quick Response

Integrating Al into SRE marks a significant shift in incident response and system reliability
management. Al significantly enhances SRE processes by enabling rapid analysis of logs,
traces, and multiple systems across various dashboards, facilitating instant root cause
identification. This Al-driven approach leverages historical data stored in knowledge bases
to perform real-time event correlation, identify potential solutions, and initiate automated
self-healing processes. This helps in reducing the Mean Time to Recovery (MTTR) from
hours to minutes, significantly enhancing business impact. However,

Al effectiveness in SRE depends on well-designed logging mechanisms and
meticulously maintained knowledge bases, serving as the foundation for Al
decision-making. This evolution enables the creation of adaptive and intelligent
infrastructure where Al orchestrates various components quickly and accurately.

Quick incident response

gl Continious improvement

A 'mpact mitigation

& Problem prevention

By shifting focus to proactive, predictive solutions, Al-enhanced SRE resolves issues
speedily and anticipates and prevents potential problems, resulting in more resilient and
efficient systems. Al integration significantly evolves SRE practices, making it central to
advancing system stability and cloud operational excellence.
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Principles and Practices of SRE

SRE is founded on core principles and practices that drive operational excellence and
system reliability. SRE emphasizes the definition of clear, measurable reliability targets
through Service Level Agreements (SLAs) and error budgets, providing quantifiable
metrics for system performance and availability.

SRE focuses on implementing automation, which minimizes manual, repetitive work,
thereby reducing human error and freeing engineers to focus on more complex,
value-adding tasks. It also strongly emphasizes learning from failures, viewing
incidents not as setbacks but as opportunities for system improvement and
knowledge acquisition.

encora
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Implementing SRE in Enterprise Environments

Enterprise SRE
o Proactive Problem-Solving /> DevOps Integration
Anomaly detection Automated workflows
Pattern analysis Standardized tools
Preventive actions Collaborative environment
o Observability Standards B Business Alighment
Unified monitoring Technical metrics
Consistent metrics Business value
Single source of truth Service Level Objectives

Successful SRE implementation requires balance of all components

Addressing Scalability, Reliability, and Efficiency Challenges with Al

Al-based SRE solutions enhance system scalability through intelligent resource

allocation, adapting to fluctuating demands in real time. These systems reduce downtime
via advanced anomaly detection and predictive maintenance. In incident response,

Al performs rapid root cause analysis and suggests remediation strategies, reducing
resolution time. By learning from operational data, Al-powered SRE evolves to meet

emerging challenges, keeping cloud environments robust and aligned with business goals.

Key Capabilities: Impact Areas
(@ Intelligent resource allocation J Downtime
X Dynamic load balancing J MTTR
L3 Real-time adaptation 1 Reliability

encora
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Traditional Vs. Al-Powered SRE: A Comparison

Traditional SRE Al-Powered SRE

B Incident Response
Manual root cause analysis Automated incident detection
Hours to resolve incidents Minutes to resolution

== System Monitoring

Static thresholds Manual Dynamic thresholds Automated
dashboard analysis cross-system analysis
A\ Problem Prevention
Reactive maintenance Predictive maintenance
Manual trend analysis Self-healing infrastructure

® Resource Management
Static resource allocation Intelligent resource allocation
Manual capacity planning Dynamic load balancing

® Knowledge Management
Manual documentation Automated knowledge updates
Experience-based solutions Data-driven decisions
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Success Story: SRE Implementation
for Insurance Innovation

Industry: Banking, Financial Services & Insurance

A leading global insurance provider across Europe, the US, Canada, Latin America, and
Asia embarked on a multi-year modernization journey to transform its service delivery and
optimize costs. With significant growth projected over the next 2-3 years, it needed to shift
to a client-centric mindset while establishing robust cloud operations.

Encora established an effective SRE practice by implementing the following:

A comprehensive managed SRE service framework with extended
business hours support

Seamless handoff protocols across global teams
Continuous control mechanisms with optimized on-call rotation

Warm backup model ensuring uninterrupted support while reducing team burnout

This transformation exemplifies how modern SRE practices enable organizations to
scale their operations efficiently while maintaining service reliability and team
sustainability as they navigate complex cloud transformations.

encora 18



Cloud Optimization and FinOps

Cloud spending presents a significant challenge for organizations, balancing scalability
benefits with the complexities of controlling costs. The challenges often stem from a lack of
visibility, complex pricing models, and unpredictable spending.

The 2024 FinOps Foundation survey® identifies reducing cloud waste as the universal top
priority, while forecasting matters more to smaller spenders than to organizations
exceeding $100M in annual cloud spend.

Cloud Spending Reality — 6 O% 3 O%

Over Budget Waste

Organizations struggle with overprovisioning, inefficient resource management, and
difficulty in accurate forecasting and accountability. FinOps emerges as a crucial discipline
in addressing these challenges, helping organizations optimize their cloud expenditure
through better visibility, accountability, and strategic resource allocation.

FinOps bridges the gap between finance and technology teams, integrating
financial accountability into cloud operations. It provides a framework that aligns
financial objectives with technical decisions, moving organizations beyond simple
budget cuts toward intelligent resource optimization.

FinOps analyzes cloud usage patterns and team efficiencies through advanced
observability tools. Beyond quick cost-cutting, it promotes a balanced strategy that
addresses immediate financial needs while supporting operational efficiency and
innovation. Implementation typically involves automation, solution redesign, and
resource optimization.

encora 19




Managing Cloud Costs with Al-based FinOps Practices

Al-based FinOps practices transform cloud cost management through advanced analytics
of usage data. These intelligent systems identify optimization opportunities and provide
deeper visibility into spending patterns. Al tools automatically detect cost anomalies,
forecast future needs, and suggest optimal resource allocation based on historical usage
and business requirements. A key advantage is the ability to continuously learn from past
data and decisions, improving accuracy and effectiveness over time while identifying idle
or underutilized assets.

FinOps Transformations

® oOverprovisioning —> Intelligent Right-sizing
& Inefficient Management —> Real-time Optimization
A\ Forecastinglssues —> Predictive Analytics
e Accountability Gaps —> Automated Cost Attribution

According to a recent McKinsey survey,® organizations implementing FinOps effectively

can achieve significant benefits, potentially reducing cloud costs by 20 to 30 percent. By
implementing Al-driven FinOps, businesses can gain more efficient cloud operations, reduce
unnecessary expenses, and make data-driven decisions about their cloud infrastructure.

McKinsey Survey
Organizations implementing FinOps effectively can reduce cloud costs by 20-30%

encora 20



Traditional Vs. Al-Powered FinOps

Traditional FinOps Al-Powered FinOps

B Cost Analysis

Manual cost tracking Real-time cost monitoring
Reactive spending alerts Predictive spending alerts

== Resource Optimization

Manual resource rightsizing Automated resource optimization
Scheduled optimization reviews Continuous rightsizing recommendations

A\ Forecasting

Historical trend analysis Predictive usage modeling
Static budget planning Dynamic budget forecasting

® waste Management
Manual waste identification Automated waste detection
Periodic cleanup processes Real-time optimization suggestions

@ Decision Support
Experience-based decisions Data-driven recommendations
Manual reporting Automated insights generation

encora
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Success Story: Multi-Cloud
FinOps Transformation

Industry: HiTech

A leading global semiconductor and enterprise software provider, managing over 17,000
projects across GCP, AWS, and Azure and spending daily on cloud services exceeding $1.2M,
needed to optimize costs across its complex multi-cloud environment. The client's objective
went beyond simple cost reduction—it needed intelligent architectural optimization to
ensure scalability without proportional cost increases.

Encora transformed the client’s cloud financial operations by delivering
a sophisticated multi-cloud FinOps solution that:

Unified consumption data from three cloud vendors
into a single BigQuery schema

Enabled seamless cost allocation across 25+ business
units and 600+ product sub-families

Successfully processed 55TB of historical data and managed
500GB of daily updates while maintaining compliance

Uncovered $4.1IM in billing errors within 60 days

This transformation demonstrates how Al-driven FinOps practices deliver tangible business
value through improved visibility, automated analysis, and intelligent cost optimization
across complex multi-cloud environments.
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The FinOps Journey

The FinOps journey evolves through three stages - Crawl, Walk, and Run - each building
upon the previous to create a comprehensive cloud cost management framework.

People

Cost awareness
culture

Training and
enablement
Cross-functional
teams

Incentive programs
Ownership
development

Roles & responsibilities

Crawl

Gain visibility into your
running cost, analyze
trends and identify
areas of improvement

Process

« Alignment with
financial discipline

« Governance policies

« Metrics and KPIs

« Cost allocation

« Ongoing business
reviews

- Vendor
management

Walk

Allocate cost, align with
your financial discipline
and take immediate
optimization actions

Technology

« Automation first

- Tagging strategy

 Waste &
underutilization
removal

« Reservation & savings
strategy

 License cost
management

« Budgets & spent alerts

- Implementation stages

Run

Adopt an automation
first approach,
continuously optimize
spent and build a culture
of cost awareness

Throughout this evolution, success depends on three critical pillars: People, Process and
Technology. This structured progression enables organizations to systematically build their
cloud financial management capabilities while creating a sustainable culture of cost
optimization.

encora
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Smart Cloud Economics: Al-Driven Optimization Techniques

Predictive Analytics and Forecasting

Analyzes historical patterns to forecast future resource needs and costs
Enables proactive capacity and budget planning through data-driven insights

Intelligent Resource Management and Recommendations

Provides automated suggestions for optimal resource allocation

Identifies cost savings through right-sizing and eliminating idle resources

Anomaly Detection and Automated Alerting

Monitors usage and costs to detect unusual patterns in real-time

Triggers alerts with detailed analysis for quick issue resolution

Dynamic Optimization and Auto-scaling

Adjusts resources based on real-time demand and performance metrics

Ensures optimal performance while minimizing costs through responsive scaling

encora
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Securing Cloud Environments

The distributed nature of cloud infrastructure introduces vulnerabilities that traditional
security measures cannot adequately address. These four critical imperatives—data
protection, identity management, configuration visibility, vwvand shared responsibility—
represent the most pressing concerns facing today's cloud security professionals.

Gartner forecasts’ cloud security spending to grow 24% in 2024, marking the highest growth
across all global security and risk management segments. By 2027, they predict that cloud/

third-party infrastructure investigations will increase from an unstructured activity to more
than two-thirds of reported incidents.

Cloud Security Imperatives: Critical Challenges and Concerns

Data Protection Challenges

Geographic data requirements across distributed systems
Complex encryption implementation across platforms
Compliance with diverse regulations (GDPR, HIPAA, SOX, PCI DSS)

Identity and Access Management (IAM)

Complex unified authentication mechanisms
Role-based access control challenges for APIs
Traditional security measures fail in hybrid environments

Misconfigurations and Visibility

Frequent security gaps from improper configurations
Limited visibility across infrastructure resources
High risk from cloud storage and container misconfigurations

Shared Responsibility and Technical Expertise

Unclear boundaries between provider and organization
Rapid evolution creates persistent expertise gaps
Lack of specialized talent for implementation & monitoring
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Al and Cloud Security: A Strategic Overview

Al-based security technologies transform cloud security by correlating data from multiple
sources in real time. These systems detect patterns and anomalies beyond what manual
monitoring can achieve. Building on this foundation, Al automates threat detection and
response mechanisms, continuously learning to improve accuracy and effectiveness while
reducing response times.

Al Security Evolution

Manual Monitoring
\ 4

Intelligent Analysis
\ 4
Automated Response

Al's value lies in understanding attack surfaces from a hacker's perspective, enabling better
architecture decisions, automation strategies, and comprehensive monitoring. This proactive
approach helps organizations create adaptive security policies, predict vulnerabilities, and
strengthen defenses before breaches occur. The framework below visualizes these benefits.

Al-Powered Cybersecurity
Understanding attack surfaces from a hacker's perspective

Al Security Hacker's.
ﬂ Intelligence Bl Perspective

 Attack surface mapping
» Vulnerability assessment
« Exploitation pathways

Predictive analysis engine

' I

Security Benefits
@ ~ N\ =L ~
: Robust Architecture 2 Improved Automation
Decisions Strategies
Security-by-Design principles directly Anticipatory response mechanisms
informed by attack surface analysis based on predicted attack patterns
. J \.
r —
3 Enhanced Visibility 4 Proactive Defense
Comprehensive monitoring Adaptive security policies and attack
focused on high-risk attack vectors scenario simulations Strengthening
defences before breaches
k J

Strengthening defences before breaches
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The ongoing effectiveness of these Al-driven security measures relies on regular
well-architected reviews and the implementation of the latest security services,
ensuring that defense mechanisms evolve as rapidly as the threats they guard against.

Another strategic shift in cloud security thinking focuses on moving away from constant legacy
code updates. Research shows that security vulnerabilities in older code tend to plateau over
time, suggesting that excessive patching yields diminishing returns.

Organizations now prioritize building robust security measures into new code from the
ground up, while maintaining reasonable oversight of existing systems. This balanced
approach has proven more effective in reducing overall security risks, acknowledging that
while legacy systems need attention, the greatest security impact comes from strong
security implementation in new developments.

Modern Security Focus

Security built into new code from the ground up
Reasonable oversight of legacy systems
Greater security impact through preventative measures

Balanced approach for better overall security outcomes
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Success Story: Al-Powered
Cloud Operations for
Intelligent Edge Systems

Industry: Automotive

A global intelligent edge software leader needed to develop Al-powered automation for
mission-critical systems across telecommunications, industrial automation, government,
and aerospace sectors. The solution required complete data sovereignty and
conversational system management in secure, adir-gapped environments.

Encora delivered an advanced edge platform with integrated large language models:

P Secure Edge Al: 0 Accelerated Computing:
Created on-premise Al automation Implemented air-gapped deployment
operating without cloud connectivity on high-performance infrastructure
) Intuitive Operations: 0 Seamless Integration:
Developed natural language capabilities Enabled integration with existing
for efficient system management technologies for scalable Al automation

Key Business Impacts:

Deployed thousands of Multi-access Edge Computing
locations supporting V2X communication

Expanded hardware integration capabilities and device compatibility
Enabled power consumption visualization and infrastructure footprint reduction

Streamlined network administration through LLM-powered assistance

This implementation showcases how edge computing platforms with integrated Al can
transform infrastructure while meeting critical reliability, scalability, and sustainability
requirements.

encora
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Traditional Vs. Al-Powered Security: A Comparison

ﬁ Traditional Security Al-Powered FinOps

I Threat Detection

Manual security monitoring Real-time threat analysis
Rule-based threat detection Behavioral pattern detection

E- Access Management
Static access policies Dynamic access controls
Fixed authentication rules Adaptive authentication

A Compliance Management

Manual compliance checks Automated compliance monitoring
Periodic audits Predictive requirement analysis

® vulnerability Management

Scheduled security scans Continuous vulnerability scanning
Manual patch management Automated threat prevention

@ security Response
Manual incident investigation Automated incident response
Standard response procedures Self-healing systems

encora
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Al-Powered Security: Intelligent Solutions for Cloud Protection

Modern cloud security and compliance strategies are significantly enhanced through
Al-driven capabilities operating across multiple defensive layers. Let's explore the
various techniques.

Real-Time Threat detection

Al systems analyze data streams continuously, A
enabling instant threat detection and automated

incident response.

Smart Access
Al-powered authentication and behavior ‘/@'
monitoring create dynamic security boundaries

that adapt to user patterns.

Compliance Automation

Automated systems track regulatory compliance
and predict future requirements, enabling
proactive security adjustments.

Continuous Al scanning identifies and addresses
potential security weaknesses before they
lbecome threats.

Vulnerability Shield W

Security Enhancement

Enhanced encryption, adaptive security
training, and advanced forensics strengthen
security infrastructure.
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Chaos Engineering

Chaos Engineering strengthens cloud resilience by methodically introducing controlled
failures into production environments. This approach helps identify vulnerabilities in stable
conditions, simulating real-world scenarios before they impact users.

Key Benefits:

Reveals how systems behave under stress (network outages, traffic spikes)

Identifies critical infrastructure dependencies
Provides insights into system behavior during component failures
Transforms theoretical disaster scenarios into practical action plans

Validates recovery mechanisms before actual incidents

When engineers regularly practice handling simulated disruptions, they develop concrete
evidence of their systems' resilience capabilities and can make data-driven decisions
about where to focus hardening efforts. This systematic approach to failure testing
transforms theoretical disaster scenarios into practical learning opportunities, allowing
teams to build and validate robust recovery mechanisms before they're needed in
production.

Chaos Engineering enables organizations to build more reliable cloud operations, reducing
costly outages and ensuring consistent service quality even in turbulent conditions.
According to MarketsandMarkets research?, the global chaos engineering tools market is
projected to grow from USD 1.9 billion in 2023 to USD 2.9

billion by 2028, at a CAGR of 8.8%.

Market Growth

2023: $1.9B

2028: $2.9B

CAGR: 8.8%
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Essential Chaos Engineering Techniques: Building System Resilience

Basic Infrastructure Failures

Resource Exhaustion Testing: Deliberately creating CPU, memory,
and disk space constraints to verify system behavior under stress
conditions. Tests how systems handle and recover from resource
limitations while maintaining core functionality.

Advanced System Failures

Network Chaos: Simulating network issues like latency, packet
loss, and network partitions to validate system resilience. Tests
system behavior during dependency failuresand process
crashes and validates recovery mechanisms.

Y
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Complex Distributed Systems Testing

State Transition Chaos: Introducing disruptions during critical state
changes in distributed systems to verify data consistency. Tests
system integrity through data corruption scenarios and validates
data recovery mechanisms across distributed components.

Smart Chaos: Al-Driven Resilience Engineering

Smart Chaos represents the next evolution in resilience engineering, where Al autonomously
discovers and tests failure scenarios beyond human imagination. Al-enabled Chaos
Engineering offers advantages over traditional methods, enhancing the effectiveness and
scope of resilience testing in cloud environments. Traditional Chaos Engineering often relies
on predefined scenarios and manual processes, limiting the range and complexity of tests. It
typically focuses on known failure modes and requires substantial human intervention for
design, execution, and analysis.
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In contrast, Al-powered Chaos Engineering elevates the practice through:

encora

Al creates more diverse and sophisticated failure scenarios,
uncovering edge cases that human-designed tests might miss.

It automates the entire process from test design to execution and analysis,
reducing human error and increasing testing frequency and coverage.

Al continuously learns from system responses, evolving test
strategies in real-time to probe newly discovered vulnerabilities.

Advanced algorithms detect subtle patterns in system behavior,
identifying potential issues that might elude human analysts.

Al can forecast potential failure modes based on historical data and
current system state, enabling proactive resilience improvements.

Al-driven processes can handle the complexity of large-scale
distributed systems more effectively than traditional methods.

The Al model improves, incorporating new knowledge
from each test to refine future experiments.

33



Traditional Vs. Al-Powered Chaos Engineering: A Comparison

Traditional Chaos Al-Powered Chaos
Engineering Engineering
B TestDesign
Manual scenario creation Automated scenario generation
Predefined test cases Dynamic test evolution

= Execution
Manual test coordination Intelligent test orchestration
Fixed test schedules Adaptive testing frequency
A\ scale and Coverage
Manual compliance checks Automated compliance monitoring
Periodic audits Predictive requirement analysis

® Learning and Improvement

Manual knowledge capture Continuous learning
Static improvement cycles Predictive improvements
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Navigating Al-Cloud Integration:
Challenges and Mitigation
Strategies

Integrating Al into CloudOps promises enhanced efficiency and automation, yet various technical,
organizational, and operational hurdles hinder successful implementation. The technological
fusion of Cloud, Data, and Al also brings forth significant privacy and security challenges that
organizations must address to ensure responsible and secure Al operations in the cloud.

This section examines these critical challenges and their corresponding mitigation strategies.

Data Breaches

Unauthorized cloud data access risks financial losses, reputational damage, and compliance
violations. Organizations can mitigate through multi-layered security: advanced threat
detection, regular audits, automated incident response, zero-trust architecture, and
continuous monitoring to defend cloud-based Al systems.

Lack of Transparency

Al systems often operate as "black boxes,” making it difficult to understand how they
process and utilize sensitive data. This opacity creates challenges for compliance, auditing,
and building trust with stakeholders, necessitating implementing explainable Al practices
and comprehensive documentation of data processing workflows.

Al Bias

Biased or under-representative training data leads to discriminatory Al outcomes.
Organizations can ensure fairness through diverse datasets, regular bias testing, and
fairness metrics. Cross-functional review teams and ongoing monitoring maintain
unbiased operation throughout the Al lifecycle.

Data Minimization

Data minimization requires collecting only what's necessary for specific Al operations,
reducing security risks, compliance burdens, and storage costs. Organizations can implement
this through automated lifecycle management, regular data necessity assessments, and
privacy-preserving computation techniques that maintain operational effectiveness.

Encryption

Robust encryption for data in transit and at rest is crucial for cloud-based Al security.
Organizations can balance security with performance through hardware-accelerated
encryption solutions and optimized security protocols. Regular assessments ensure data
protection throughout its lifecycle while maintaining efficient operations.
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Integration with Existing Tools and Processes

The successful integration of Al in cloud operations demands a balance of technical
excellence and organizational readiness. Data management is at the core of this
challenge - not merely data collection but the strategic orchestration of high-quality,
accessible data assets that fuel Al systems’ decision-making capabilities.

Organizations must establish robust data governance frameworks that ensure data
integrity while facilitating secure access across relevant stakeholders. Beyond the technical
infrastructure, the human element proves equally crucial. Teams require comprehensive
enablement programs that build technical proficiency and adeep understanding of Al's
strategic value in cloud operations. This includes specialized training, clear operational
protocols, and well-defined governance structures that guide Al deployment and usage.

As Al implementations scale, organizations must maintain rigorous oversight of model
performance, data quality, and operational impact while ensuring compliance with
evolving regulatory requirements. Success in this domain requires a systematic approach
that harmonizes technical infrastructure, data strategy, and organizational capabilities -
creating a foundation for sustainable Al adoption that delivers measurable business value
through enhanced cloud operations.
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Intelligent Cloud: Emerging
Trends and Opportunities

Al is changing the core dynamics of cloud infrastructure and operations.
Looking ahead, three key innovations stand out:

Self-healing Self-evolving Specialized Al
Infrastructure Al [slafes Agents
Autonomous systems that that continuously learn Purpose-built systems
detect and fix issues from organizational handling complex
without human input. context. operational workflows
end-to-end.

Self-Healing Infrastructure: The Future of Cloud Resilience

Cloud infrastructure has evolved beyond simple automation to true self-healing capabilities.
Modern self-healing systems combine Al and machine learning to create an anticipatory layer of
intelligence that responds to issues and predicts and prevents them. These systems represent a
fundamental shift from reactive monitoring to proactive management.

Key Capabilities of Self-Healing Systems:

Predictive Analytics: Anticipate system failures through
pattern recognition and historical analysis

Automated Remediation: Execute complex, multi-step remediation
sequences without human intervention

Real-Time Adaptation: Adjust system configurations based on
performance data and changing conditions

Dependency Mapping: Maintain comprehensive knowledge of system
component relationships for targeted healing

In cloud environments, self-healing infrastructure continuously monitors system metrics and
automatically remedies issues without human intervention. When a database experiences
performance degradation, it immediately rebalances workloads, adjusts query parameters, and
scales resources to maintain operations. This autonomous response significantly reduces
recovery time and eliminates dependency on manual incident management
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Self-evolving Al: Advanced Intelligence in Cloud Operations

Self-evolving Al represents a breakthrough adaptation strategy, moving beyond static Al
models to systems that continuously learn from organizational context. These systems
refine their capabilities through ongoing operational data analysis, becoming
increasingly effective over time.

Key Capabilities of Self-evolving Al:

Continuous Learning: Analyze operational data across the organization,
capturing evolving patterns and behaviors

Predictive Modeling: Forecast potential issues before they impact
operations using advanced analytics

Autonomous Optimization: Implement improvements to resource
allocation and performance without manual tuning

Contextual Awareness: Develop an understanding of business priorities
to align technical decisions with organizational goals

The value lies in transforming experiences into an expanding intelligence foundation,
synthesizing solutions from accumulated knowledge across operational domains. As these
systems evolve autonomously, governance frameworks ensure alignment with ethical
standards and operational goals.

Self-evolving Al analyzes operational patterns across the cloud stack and progressively
refines its strategies. Unlike static automation, these systems improve with each incident—
adjusting scaling thresholds, optimizing resource allocation, and fine-tuning alerts based on
outcomes. As business demands change, the Al adapts without requiring reconfiguration,
ensuring operations remain optimized through evolving conditions.
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Agentic Development: The Rise of Autonomous Operations

The emergence of specialized Al agents represents a fundamental shift in cloud
operations. These autonomous agents don't simply automate tasks; they form an
intelligent operational mesh that continuously learns and adapts. Each agent specializes
in specific operational domains while maintaining awareness of the broader context.

Key Operational Areas Transformed by Al Agents:

Security Operations: Continuously monitor threat landscapes,
adapt defense protocols, and respond to emerging threats

Cost Optimization: Analyze resource utilization patterns and
automatically implement efficiency measures

Performance Management: Monitor application performance, identify
bottlenecks, and implement enhancements

Data Governance: Enforce compliance policies through automated
classification and monitoring

When managing cloud resources, these agents work in concert: one monitors application
behavior, another adjusts resource allocation in real time, and a third maintains security
policies—all while sharing insights to improve future decisions. This sophisticated
interplay marks an evolution from traditional automation to truly intelligent operations
that optimize the entire environment.

Integration and Future Implications

Combining these three trends - self-healing infrastructure, self-evolving Al, and agentic
development - creates a solid foundation for the future of cloud operations.
Organizations implementing these technologies can expect:

Reduced operational overhead through automated issue resolution
Improved system reliability and performance

More efficient knowledge management and utilization

Faster incident response times

Enhanced decision-making through Al-driven insights

As these technologies mature, we expect increasingly sophisticated implementations that
further automate and optimize cloud operations. This will enable organizations to focus
more on innovation and less on routine maintenance and troubleshooting.
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Industry Cloud:
The Rising Significance

Industry-specific platforms mark the next significant evolution of cloud technology, with
Gartner® predicting over 70% of enterprises will adopt them initiatives by 2027, up from less
than 15% in 2023. Sector-specific industry cloud solutions with built-in compliance
accelerate innovation and reduce costs. Integrating them with Al-driven CloudOps
enhances efficiency with predictive analytics and intelligent workload management,
resulting in a self-optimizing ecosystem that adapts to sector-specific demands.

& >
Industry Cloud Adoption 2023 2027
Less More than 70%
Gartner Forecast than 15% of enterprises will use

industry cloud platforms

Industry clouds with loT frameworks and digital twin capabilities help manufacturers with
real-time production monitoring.

Healthcare providers require HIPAA compliance and medical device integration, and
financial service providers require systems supporting trading operations and regulatory
reporting. Retail implementations unify commerce experiences through integrated point-
of-sale and inventory systems.

Beyond infrastructure, these sophisticated implementations incorporate pre-configured
workflows, data models, and APIs aligned with sector standards, allowing organizations to
access specialized capabilities without extensive customization efforts.

loT frameworks
Digital twin

HIPAA compliance « Trading platforms
Medical devices « Regulatory reporting

Connected vehicles
Supply chain management

Commerce platforms
Inventory systems
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Conclusion

The union of Al and cloud computing exemplifies technological symbiosis, each
technology boosting the other's evolution. Cloud infrastructure’'s computational power and
data management capabilities create a foundation for advanced Al applications.

Al transforms cloud operations into intelligent, self-optimizing environments, making them
efficient, reliable, and ready for modern workloads. The relationship is cyclical—effective Al
requires robust cloud infrastructure, while optimal cloud performance increasingly
depends on Al-driven operations. As organizations explore newer horizons with Al, they rely
on Al-enhanced cloud infrastructure, creating an upward spiral of continuous
improvement and innovation.

Cloud = Al intelligence
infrastructure enhances
powers Al & cloud

Al-Powered Cloud Transformation

Enhances observability through predictive analytics

Optimizes costs with intelligent resource management

Accelerates incident response using automated diagnostics
Strengthens chaos engineering by modeling sophisticated scenarios
Fortifies security with Al-powered threat detection

This convergence of Al paves the way for fully automatic environments that self-heal,
optimize, and evolve to meet changing business needs. Mature Al capabilities imply cloud
systems that anticipate organizational requirements, architect solutions automatically, and
adapt continuously to optimize business outcomes. With careful oversight and continuous
refinement, the evolution will redefine operational efficiency and innovation in cloud
computing.

encora 41



Strategic Recommendations
for IT Leaders

IT leaders must balance innovation and stability as Al and cloud technologies converge.
Success begins with controlled experimentation in safe environments, encouraging teams
to test Al tools in manageable projects. This “fail fast, learn fast” approach uses small,
data-driven experiments to build knowledge and minimize risks.

Prioritizing cloud-native services reduces operational burdens, boosts flexibility, and
supports innovation with integrated Al features. Implementing Retrieval-Augmented
Generation (RAG) systems enhances efficiency by embedding organization-specific
knowledge into Al models, improving decision-making.

Leaders should foster continuous learning and collaboration, regularly adjusting strategies
to align with business goals. This balanced approach—blending experimentation with
practical implementation—harnesses Al's potential, delivering value while ensuring
sustainable growth and operational excellence.

Strategic Path to Al-Cloud Success

¥ s >

Controlled Testing Quick Learning Cloud Native First
- Safe environments ‘ « Small experiments ‘  Less maintenance
- New tool evaluation - Rapid feedback « Better integration
« Risk minimization - Quick adjustments « Future-ready

N

Team Growth pu Self-evolving Al

« Continuous learning - Context-aware

« Cross-functional teams - Knowledge preservation
- Regular evaluation - Enhanced decisions
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From Insights to Action: Next Steps

The convergence of Al and cloud operations presents an unprecedented opportunity
to transform your infrastructure from a cost center into a strategic advantage.

As we have explored throughout this ebook, organizations that successfully integrate
Al across Observability, SRE, FinOps, Security, and Chaos Engineering gain significant
competitive advantages through enhanced operational efficiency, reduced costs,
and improved service reliability.

Don't let the complexity of cloud operations hold back your Al initiatives. The time to act
is now. Transform your cloud operations into an intelligent, self-optimizing engine that
drives innovation and growth.

Contact our team of experts
to begin your journey toward
excellence in Al-enabled

cloud operations.

Talk to an expert -
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Appendices

A
The evolution of autonomous Al agents that can perform specialized tasks
within cloud operations, learning and adapting continuously while maintaining awareness of the
broader operational context.
Technology that enables computers to simulate human intelligence
through learning, reasoning, and self-correction, particularly in cloud operations contexts.
C
A disciplined approach to testing distributed systems by deliberately introducing
controlled disruptions to verify system resilience and identify potential failures before they impact
users.
The delivery of computing services over the internet, including servers, storage,
databases, networking, software, and intelligence.
Applications and services specifically designed to leverage cloud computing
capabilities and architectures.
The set of practices, tools, and skills required to manage and optimize cloud-based
infrastructure and applications.
D
Computing environments where components are spread across multiple
computers or servers that cormmunicate and coordinate through network messages.
F
A management practice combining financial accountability with cloud operations, focusing
on optimizing cloud costs while maintaining operational efficiency.
I
Framework of policies and technologies ensuring that the
right users have appropriate access to technology resources.
Managing and provisioning computing infrastructure through
machine-readable definition files rather than physical hardware configuration.
L
Advanced Al models trained on vast amounts
of text data, capable of understanding and generating human-like text.
M
A metric measuring the average time
required to repair a failed system and restore normal operations.
The use of multiple cloud computing services from different
providers in a single network architecture.
(o
The ability to measure a system's current state based on the
data it generates, such as logs, metrics, and traces.
R
A technique combining large language models with an
organization’s specific operational data to provide contextually relevant responses and insights.
S
Systems capable of automatically detecting
and resolving operational issues without human intervention.
A discipline that incorporates software engineering principles to
infrastructure and operations problems, focusing
on creating scalable and reliable software systems.
y4
A security framework requiring all users and systems, whether inside or
outside the organization's network, to be authenticated, authorized, and continuously validated
before being granted access to applications and data.
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About Encora

Headquartered in Santa Clara, CA, and backed by renowned private equity firms Advent
International and Warburg Pincus, Encora is the preferred technology modernization and
innovation partner to some of the world’s leading enterprise companies. It provides
award-winning digital engineering services, including Product Engineering & Development,
Cloud Services, Quality Engineering, DevSecOps, Data & Analytics, Digital Experience,
Cybersecurity, and Al & LLM Engineering. Encora’s deep cluster vertical capabilities extend
across diverse industries, including HiTech, Healthcare & Life Sciences, Retail & CPG, Energy
& Utilities, Banking, Financial Services & Insurance, Travel, Hospitality & Logistics, Telecom &
Media, Automotive, and other specialized industries. With 9,500 associates in 40 offices
and delivery centers across the U.S., Canada, Latin America, Europe, India, and Southeast
Asia, Encora delivers nearshore agility to clients anywhere in the world, coupled with
expertise at scale from India. Encora’s Cloud-first, Data-first, Al-first approach enables
clients to create differentiated enterprise value through technology.

For more information, please visit

www.encora.com
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