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INntroduction

In the fast-evolving digital landscape of
today, the realm of IT infrastructure is
undergoing a profound metamorphosis,
and at its core lies the transformative force
of containerization.

This eBook serves as your essential
gateway to acquiring a profound and
holistic comprehension of containerization,
a revolutionary technology that has
fundamentally redefined the landscape of
application development, deployment, and
management.

Containerization has risen as a driving
force propelling modern software
development and IT operations, bestowing
upon organizations an unprecedented
level of agility, scalability, and efficiency.
Since its inception, containerization has
evolved into a pivotal technology, playing
a central role in the domains of DevOps,

cloud computing, and microservices
architecture.

The Evolution of IT Infrastructure has
shifted from traditional monolithic
applications to more agile and modular
approaches, driven by the need for faster
development, scalability, and resource
utilization. Amidst this transformation,
containerization has emerged as a
revolutionary paradigm, allowing
developers to encapsulate applications
and deploy them consistently across
various environments. The future of
containerization is promising, with
container-native development gaining
momentum. It is imperative to attain
container competence as third-party
providers embrace containerization,
affecting data security, vendor lock-in,
and data governance.




As you traverse through the pages of

this eBook, you will be equipped with

the knowledge and insights required to
confidently navigate the containerization
landscape. We shall explore the
fundamentals of containerization, the
significance of container orchestration, the
pivotal role of microservices architecture,
and the convergence of DevOps

principles in a containerized environment.
Furthermore, we shall delve into the
present containerization landscape,
shedding light on adoption trends, real-
world use cases, challenges, and best
practices tailored for both cloud-based and
on-premises environments.

Additionally, we shall engage in

a discussion about the future of
containerization, examining how third-
party product providers are embracing
this technology and the consequent
implications for enterprises. We shall delve
deep into the realms of data governance
and security challenges within the
containerized sphere, underscoring the
paramount importance of safeguarding
invaluable data. Moreover, we shall
investigate the drive towards container
competence, a crucial element for evading
vendor lock-in and ensuring adherence to
stringent data governance requisites.

As you progress through this eBook,

you shall discover diverse avenues for
preparing for container competence.
These encompass the significance

of training and skill development,
harnessing managed services, devising a
comprehensive containerization strategy,
and implementing best practices for
container governance. We shall also
explore the array of options available for

running container environments, both
within cloud-based and on-premises
settings.

The eBook will introduce you to

Crossvale’s PodOps®™ service, providing a
comprehensive overview of its services,
scope, and the manifold benefits it brings
to the table. You shall gain insights into
how PodOps* expedites operational
onboarding, nurtures platform confidence,
and fosters workload excellence, ultimately
aiding organizations in achieving optimal
outcomes in the realm of containerization.

In the concluding sections, we shall shine
a spotlight on the value offered by the
Crossvale™ PodOps*" service, spotlighting
its cost-efficiency, heightened efficiency,
adept containerization, robust security
and compliance measures, unwavering
reliability, scalability, and its role as a
catalyst for growth and expansion.

Ultimately, as you culminate your
voyage through this eBook, you shall
depart with a profound understanding
of containerization’s pivotal role in the
contemporary IT landscape. You shall
recognize the urgency of acquiring
container competence and appreciate
its transformative potential for your
organization. In an era characterized

by rapid technological evolution, this
eBook empowers you to make informed
decisions, adapt to evolving landscapes,
and harness the full potential of
containerization for your organization’s
triumph.




Chapter
Understanding Containerization

Understanding containerization involves
grasping the concept of containers

and their advantages, recognizing the
significance of container orchestration
with tools like Kubernetes, appreciating
the benefits of microservices architecture,
and embracing the DevOps principles that
align with containerization to facilitate
agile and efficient software development
and deployment.

The Evolution of IT
Infrastructure

Before we embark on a journey
into the intricacies of
containerization, it is vital to
acknowledge the broader context
of the evolution of IT infrastructure
throughout the years. Traditional
monolithic applications, once the
cornerstone of enterprise IT,
have yielded ground to more
agile and modular approaches.
This transformation is propelled
by the imperatives of faster
development cycles, seamless
scalability, and enhanced
resource utilization.




What Are Containers and
Why Are They Important?

Container Basics

Containers are a revolutionary approach
to packaging and running applications
along with their dependenciesin a
consistent and isolated environment. At
their core, containers are lightweight,
stand-alone, and portable units that
encapsulate everything an application
needs to function, including code, runtime,
system tools, and libraries. They operate
within a shared operating system kernel
and leverage resource isolation to ensure
that they run consistently across different
environments.

Containers provide several key features
that make them essential in modern
IT infrastructure:

+ Portability
Containers can run consistently
on any system that supports the
containerization platform, whether
it's a developer’s laptop, a test server,
or a production data center. This
portability reduces compatibility issues
and streamlines the development and
deployment process.

+ Isolation
Containers are isolated from each
other and from the underlying host
system, ensuring that they do not
interfere with one another. This
isolation enhances security and
stability.

+ esource Efficiency
Containers are highly efficient in terms
of resource utilization. They share the
host operating system'’s kernel, which
reduces overhead and enables the
rapid startup and scaling of containers.




Benefits of Containerization Containerization offers a multitude
of benefits for both developers and
operations teams:

»

»

»

»

»

Consistency

Containers ensure that applications
run consistently in different
environments, reducing the “it works
on my machine” problem often
encountered in software development

Rapid Deployment

Containers can be spun up or
shut down quickly, enabling rapid
deployment of applications and
services. This agility is particularly
valuable in modern, fast-paced
development workflows.

Resource Efficiency

Containers consume fewer resources
compared to traditional virtual
machines (VMs), allowing for more
efficient use of hardware and

cost savings.

Scaling

Containers are easily scalable, making
it straightforward to handle increased
workloads by adding or removing
container instances.

DevOps Alignment

Containers align with DevOps
principles, facilitating collaboration
between development and operations
teams. They are a fundamental
building block for implementing
Continuous Integration and
Continuous Deployment (CI/CD)
pipelines.




The Significance of
Container Orchestration

Kubernetes and Container
Orchestration

Containerization is just the beginning;
managing a large number of containers

in production environments requires
orchestration. Kubernetes, often
abbreviated as K8s, has emerged as the
leading container orchestration platform.

It provides a robust framework for
automating the deployment, scaling, and
management of containerized applications.

Kubernetes offers essential features
such as:

» Automated Scaling
Kubernetes can automatically scale the
number of container instances based
on resource utilization or other
defined criteria.

» Load Balancing
It distributes incoming traffic among
containers to ensure even workload
distribution and high availability.

» SeIf—heaIing
Kubernetes can detect and recover
from container failures, maintaining
the desired state of the application.

Orchestrating Containerized
Applications

Orchestration platforms like Kubernetes
enable organizations to manage complex
applications composed of multiple
containers. They allow for the coordination
of container deployment, scaling, and
networking, making it easier to maintain
application reliability and performance.




The Role of Microservices Architecture

Breaking Down Monoliths

Microservices architecture is a natural fit
for containerization. It involves breaking
down large, monolithic applications into
smaller, independent services, each
encapsulated within its own container. This
decomposition enables teams to develop,
deploy, and scale individual services
independently, leading to increased agility
and flexibility.

Microservices and Scalability

One of the key advantages of microservices
architecture is its ability to scale services
independently based on demand. This
fine-grained scalability optimizes resource
usage and ensures that resources are
allocated where they are needed most,
enhancing overall system efficiency.




The Intersection of DevOps
and Containers

DevOps Principles

DevOps is a set of practices that
emphasizes collaboration and
communication between development
and operations teams. Containers are a
foundational element of DevOps, as they
enable teams to build, test, and deploy
applications more rapidly and consistently.
DevOps principles, such as automation,
continuous integration, and continuous
deployment (CI/CD), align seamlessly with
containerization, creating a symbiotic
relationship that accelerates software
development and delivery.

Continuous Integration and Deployment
(Cl/CD)

Containers streamline the implementation
of CI/CD pipelines. Developers can
package their applications as containers,
ensuring that they run consistently in
various environments. CI/CD pipelines

can then automatically build, test, and
deploy containerized applications, leading
to shorter development cycles and more
frequent releases.

The Rise of Containerization

Amidst this transformative backdrop, containerization has emerged as a
revolutionary paradigm. It introduced a methodology for encapsulating applications
and their dependencies within lightweight, portable containers. This innovation
empowered developers to construct, evaluate, and deploy software consistently
across diverse environments, spanning from on-premises data centers to public

and private cloud platforms.
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Chapter 2

The Current Containerization
Landscape

Understanding the current containerization
landscape involves recognizing its
widespread adoption, its versatility across
various use cases, and the challenges and
opportunities it presents. Organizations
must carefully consider their specific

needs and goals when choosing between
public cloud, on-premises infrastructure,
or hybrid solutions for their containerized
environments.

Adoption Trends and Industry Impact Containers in Enterprise Environments

The adoption of containers in enterprise
environments has witnessed a meteoric
rise, fundamentally transforming the way
organizations deliver and manage their
applications.

Some notable trends include:

» Enterprise Adoption
Large enterprises, often burdened
with legacy systems, have recognized
the potential of containerization to
modernize their applications and
infrastructure. By containerizing
applications, these organizations can
improve scalability, reduce costs, and
accelerate development cycles.

» Small to Medium-Sized Businesses
(SMBs)
SMBs are finding containers to
be a game-changer. They offer a
cost-effective solution for deploying

11



»

and scaling applications, allowing
SMBs to compete more effectively in
the digital landscape.

Cross-Industry Adoption

The adoption of containerization
spans across various industries,
including finance, healthcare,
e-commerce, logistics, and more.
This cross-industry applicability
demonstrates the versatility and
broad impact of container technology

Real-World Use Cases

The real-world use cases for containerization
underscore its versatility and relevance in
today's IT landscape:

»

»

»

Microservices

Containers are central to the
microservices architectural paradigm,
enabling organizations to break down
monolithic applications into smaller,
independently deployable services.
Each microservice runs within its own
container, facilitating agility, scalability,
and easy management.

Continuous Integration/Continuous
Deployment (CI/CD)

Containers have become a linchpin
in CI/CD pipelines. They provide a
consistent environment for building,
testing, and deploying software,
resulting in faster release cycles and
more reliable software delivery.

Application Modernization

Legacy applications, once shackled

by outdated infrastructure, are being
containerized to bring them into the
modern era. Containerization allows
organizations to extract greater value
from their existing applications,
making them more agile and portable.

12



Challenges and Pitfalls

Security Concerns

While containerization offers numerous
advantages, it also introduces unique
security challenges that organizations
must address:

»

»

»

Container Isolation

Ensuring robust isolation between
containers on the same host is crucial.
Failing to do so can lead to one
compromised container
compromising others.

Image Security

Container images must be
continuously monitored and
patched to mitigate vulnerabilities.
Organizations should employ image
scanning tools to identify and
remediate security issues.

Access Control

Controlling access to containers
and ensuring proper authentication
and authorization are critical for
maintaining a secure environment.
Implementing Role-Based Access
Control (RBAC) and strong
authentication mechanisms

is imperative.

13



Resource Management

Efficient resource management is
paramount to avoid underutilization or
overallocation of resources:

»

»

Resource Allocation

Allocating the right amount of CPU,
memory, and storage resources

to containers ensures optimal
performance. Tools like Kubernetes’
resource requests and limits help
achieve this balance.

Scaling

Dynamic scaling of containers based
on workload demands is a challenge
that requires careful planning.

Automated scaling solutions can help

strike the right resource balance.

Monitoring and Logging

Effective monitoring and logging are

essential components of containerization:

»

Real-time Monitoring

Real-time monitoring of container
health, performance, and resource
utilization is vital for proactive issue
detection. Tools like Prometheus
and Grafana provide robust
monitoring capabilities.

» Logglng
Collecting and analyzing container
logs is critical for debugging,
troubleshooting, and security audits.
Centralized log management solutions
help organizations make sense of
container logs effectively.

Version Control and Compliance

Version control and compliance are
central to maintaining a stable container
environment:

» Version Control
Properly managing container image
versions and ensuring consistency
across various environments
(development, staging, production)
is essential. Container registries and
versioning strategies aid in
this endeavor.

» Compliance
Organizations operating in regulated
industries, such as healthcare and
finance, must ensure that their
containerized environments comply
with industry-specific regulations and
standards. This includes secure data
handling, encryption, and audit trails.

14



Containerization on the Cloud
and On-Premises

Public Cloud Services

Public cloud providers have recognized
the importance of containerization and
offer managed container services, such as
Amazon Elastic Kubernetes Service (EKS),
Google Kubernetes Engine (GKE), and
Azure Kubernetes Service (AKS).

Key considerations include:

»  Elasticity
Public cloud platforms provide
unparalleled scalability and elasticity,
allowing organizations to scale
container workloads up or down in
response to traffic and demand spikes

» Managed Kubernetes
Many cloud providers offer fully
managed Kubernetes services,
removing the operational overhead
of maintaining the Kubernetes
control plane.

On-Premises Infrastructure

Some organizations prefer to maintain
control over their infrastructure and
choose to run container environments on-
premises. Considerations for on-premises
containerization include:

» Hardware Costs
Organizations must invest in suitable
hardware to support container
workloads. This can be a significant
upfront cost, but it provides
long-term control.

» Scalability
Scalability in on-premises
environments may be limited
compared to the virtually limitless
scalability offered by the cloud.
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The Future of Containerization

As we delve deeper into the realm
of containerization, we shall also
cast our gaze towards the future.
The container-first paradigm

is poised to become the new
standard, forming the bedrock

of the upcoming generation

of IT infrastructure. Container
native development is gaining
momentum, promising heightened
efficiency and flexibility.

Hybrid Solutions

Hybrid solutions provide the best of both
worlds, allowing organizations to leverage
the benefits of the cloud while maintaining
control over certain workloads
on-premises:

» F|EXIbI|Ity
Hybrid solutions provide flexibility
to adapt to changing workload
requirements. Organizations can
deploy applications in the cloud for
scalability while keeping sensitive data
and critical workloads on-premises.

» Data Governance
Maintaining strict control over
sensitive data while benefiting from
the scalability and agility of the cloud is
a compelling use case for
hybrid deployments.
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Chapter 3

The Future of Containerization

The Container-First Paradigm

The future of containerization is
characterized by a container-first
paradigm, where containers play a central
role in IT infrastructure and application
development. This paradigm shift is driven
by evolving IT infrastructure, container-
native development practices, the embrace
of containerized solutions by 3rd party
providers, and the increasing importance
of data governance and security. To thrive
in this future landscape, organizations
must cultivate container competence,
safeguard their valuable data, and
strategically leverage containerization
while avoiding vendor lock-in.

The future of containerization is marked
by a fundamental shift in the way
organizations approach IT infrastructure
and application development. This
container-first paradigm is driven by
several key factors that are reshaping the
technology landscape.

Evolving IT Infrastructure

Containerization is driving a revolution in
IT infrastructure. Traditional monolithic
architectures, characterized by tightly
coupled components, are being replaced
by microservices architecture.

Containers serve as the foundational units
for microservices, allowing organizations to
create and manage modular, independent
services. This evolution enables agility,
scalability, and cost-efficiency in
infrastructure management.

17



3rd Party Product Providers
Embrace Containerization

Container-Native Development

Container-native development is

gaining prominence as the standard
approach for building and deploying
applications. Developers are embracing
containerization as a core element of their
workflow. They design applications with
containers in mind, creating packages
that encapsulate both the application
code and its dependencies. Container-
native applications are inherently
portable across various environments,
ensuring consistency from development
to production. This approach streamlines
development, testing, and deployment
processes, accelerating software delivery
and enhancing resource utilization.

The Shift Towards
Containerized Solutions

Third-party product providers across
industries are rapidly adopting
containerization to meet the evolving
needs of their customers. They are
containerizing their products and
services, recognizing the benefits of
agility, scalability, and ease of deployment
that containers offer. This shift extends

to a wide array of offerings, including
databases, analytics tools, machine
learning frameworks, and more. By
providing containerized solutions, these
providers simplify the integration of their
products into the container ecosystems of
their clients.

18



The Implications for Enterprises

Enterprises stand to gain significant
advantages from the availability of
containerized 3rd party solutions. They can
easily incorporate these solutions into their
container environments, benefiting from
the flexibility and efficiency that containers
offer. However, this shift also introduces
new challenges. Enterprises must be
prepared to effectively manage and secure
these containerized solutions, ensuring
they align with their own data governance,
compliance, and security standards.

19



Data Governance and
Security Challenges

Protecting Valuable Data

With the increasing reliance on
containerization, the protection of valuable
data becomes a paramount concern. Data
is a critical asset for organizations, and
ensuring its security within containerized
environments is essential. Organizations
must implement robust data security
measures to prevent data breaches and
unauthorized access.

The Risk of SaaS Solutions

While Software as a Service (SaaS)
solutions offer convenience, they can
present a risk to data governance. Saa$S
providers may not always align with an
organization’s specific data governance
requirements. Relying solely on Saa$S
solutions can result in a loss of control over
data, potentially compromising its security
and compliance with industry regulations.

The Importance of Data Governance

Containerization magnifies the importance
of effective data governance practices
Organizations must establish clear
policies and procedures for data access,
storage, encryption, and retention within
containerized environments. They need
to implement access controls, encryption
mechanisms, and auditing processes to
safeguard sensitive data. Compliance with
data protection regulations, such as GDPR
or HIPAA, becomes even more critical in
containerized environments.

20



The Drive Towards
Container Competence

The Need for In-House Container Skills

To navigate the evolving container
landscape successfully, organizations
need to develop in-house container
expertise. Becoming container competent
means having skilled professionals who
can effectively manage, orchestrate, and
secure containerized environments. This
competence is vital for harnessing the full
potential of containerization.

Avoiding Vendor Lock-In

Container competence also empowers
organizations to avoid vendor lock-in. By
building expertise in containerization, they
can transition between cloud providers

or container platforms without significant
disruption. This flexibility ensures
independence and reduces the risks
associated with vendor dependencies.

Meeting Data Governance
Requirements

Container competence is essential for
meeting stringent data governance
requirements. With skilled professionals in-
house, organizations can implement data
governance policies effectively. They can
manage data securely within containers,
make informed decisions regarding data
storage, access, and compliance, and
mitigate the associated risks.
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Chapter 4

Preparing for Container

Competence

The Importance of Training
and Skill Development

Preparing for container competence
involves a multifaceted approach

that encompasses training and skill
development, the strategic use of
managed services, the development

of a containerization strategy, and

the establishment of robust container
governance practices. By investing in

the knowledge and capabilities of your
team, leveraging managed services when
appropriate, and aligning containerization
efforts with your organization’s objectives,
you can successfully navigate the container
landscape and harness its benefits while
mitigating potential challenges.

Upskilling Your Team

One of the foundational steps in
preparing for container competence is
upskilling your team. The rapid evolution
of containerization technologies and
practices necessitates that your IT
professionals acquire the necessary skills
and knowledge.

Key considerations include:

» Container Essentials
Ensure your team is well-versed in
container fundamentals, including
Docker, container orchestration
platforms like Kubernetes, and
container security best practices.
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Leveraging Managed Services

» DevOps and CI/CD
Embrace DevOps principles
and continuous integration and
deployment (CI/CD) practices.
Containerization aligns closely with
these methodologies, and your team
should understand how to integrate
containers seamlessly into your CI/CD
pipelines.

» Security Awareness
Train your team on container security.
They should be proficient in
implementing access controls,
scanning container images for
vulnerabilities, and responding to
security incidents.

» Troubleshooting
Equip your team with
troubleshooting skills specific to
container environments. Rapid issue
resolution is essential to maintain
application uptime.

Container Competency Programs

Consider enrolling your team in container
competency programs and certifications
offered by organizations such as the Cloud
Native Computing Foundation (CNCF).
These programs provide structured
training and assessments, ensuring that
your team attains a high level of expertise
in containerization technologies.

Managed Kubernetes Services

Managed Kubernetes services offered

by public cloud providers, such as
Amazon EKS, Google GKE, and Azure AKS,
can simplify the management of your
container orchestration platform. These
services handle the operational aspects of
Kubernetes, allowing your team to focus
on application development rather than
infrastructure management.
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Developing a Containerization Strategy

Comprehensive Solutions like PodOps*"

Exploring comprehensive solutions like
PodOps™ by Crossvale™ can be a strategic
choice for organizations looking to
accelerate their containerization journey.
PodOps™ offers a holistic approach to
container management, encompassing
operational onboarding, platform
confidence, and workload excellence.

By leveraging such solutions, organizations
can benefit from Crossvale’s expertise and
experience, streamlining the adoption and
management of container environments.

By leveraging a comprehensive service
such as PodOps®™, you can significantly
cut down on the costs and time needed to
upskill your team. PodOps* will function
as your Container Platform Engineering
team until your internal team members
are fully equipped to handle all the
necessary tasks.

Assessing Your Containerization Needs

Before diving into containerization,
conduct a thorough assessment of your
organization’s needs and goals. Identify
the applications that are suitable for
containerization, considering factors like
complexity, scalability requirements,
and interdependencies.

Creating a Roadmap for Adoption

Develop a clear roadmap for container
adoption that outlines the phases of
implementation. Consider starting with
low-risk, non-production environments to
gain experience and gradually move
mission-critical applications into
containerized environments. Ensure that
your roadmap aligns with your
organization’s broader IT strategy.
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Best Practices for
Container Governances

Security Policies and Compliance

Establish robust security policies and
compliance measures for your
containerized environments. Define access
controls, implement network
segmentation, and enforce encryption
standards. Regularly audit your
containerized applications to ensure
compliance with industry regulations.

Resource Management
and Optimization

Implement best practices for resource
management to optimize cost and
performance. Use tools like Kubernetes
Resource Requests and Limits to allocate
resources efficiently. Monitor resource
usage and scale containers based on actual
demand. Implement resource quotas to
prevent resource contention

and overconsumption.
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Chapter 5

Options for Running Container

Environments

Cloud-Based Containerization

The choice between cloud-based and
on-premises containerization depends on
an organization’s specific requirements,
including data governance, scalability,
expertise, and compliance. Whether
organizations opt for cloud-based
solutions with public cloud services or
managed Kubernetes, or they choose to
run container environments on-premises
using a DIY approach, cluster maintenance
managed service, or comprehensive
solutions like PodOps®™, careful
consideration of their unique needs and
objectives is essential to make the right
choice for their containerization strategy.

Containerization in the cloud offers
organizations the flexibility and scalability
required tomanage modern applications
efficiently. Public cloud providers like
Amazon Web Services (AWS), Google Cloud
Platform (GCP), and Microsoft Azure offer
containerization services that enable you
to run containerized applications in the
cloud.

These services provide Managed
Kubernetes Services, such as Amazon
Elastic Kubernetes Service (EKS), Google
Kubernetes Engine (GKE), and Azure
Kubernetes Service (AKS). Public cloud
services provide infrastructure as a
service (laaS) and container orchestration
capabilities, simplifying the deployment

26



and management of containerized
workloads. They focus specifically

on providing a managed Kubernetes
environment within a cloud provider’s
infrastructure.

Managed Kubernetes services simplify the
management of the Kubernetes control
plane, enabling organizations to prioritize
the deployment and management of
containerized applications. However,
they typically necessitate the presence of
containerization subject matter experts
(SMEs) within organizations. Additionally,
organizations need to understand how
to integrate supplementary operational
components into these services,
ensuring they can effectively monitor and
troubleshoot any workload-related issues
that may arise.

Cloud-based solutions like PodOps*™

for EKS by Crossvale™ present a
distinctive approach to containerization

in the cloud. These solutions deliver
comprehensive container management
services, encompassing operational
onboarding, platform assurance, and
workload optimization. By embracing

a comprehensive cloud solution,
organizations can delegate the intricacies
of cloud-based container environments

to seasoned service providers like
Crossvale™. This strategy can prove cost-
effective and streamlined, empowering
organizations to concentrate on their core
business functions while ensuring that
their cloud-based container environments
receive adept management.

27



On-Premises Containerization

Organizations may choose to run
containerized environments on their own
premises for reasons such as data
sovereignty, compliance, or specific
infrastructure requirements

Several approaches to on-premises
containerization are available.

» DIY Approach
The Do-It-Yourself (DIY) approach
involves setting up and managing your
container orchestration platform on
your own hardware or data center.
This approach provides full control
over the infrastructure but requires
significant expertise and resources for
installation, configuration, and ongoing
maintenance. Common options for
on-premises container orchestration
include using Kubernetes distributions
like OpenShift or vanilla Kubernetes.

» Cluster Maintenance
Managed Service
Organizations that opt for
on-premises containerization but
lack the expertise or resources to
manage the environment themselves
can engage with cluster maintenance
managed service providers. These
providers specialize in maintaining
and optimizing on-premises
container clusters, ensuring that the
environment remains stable, secure,
and up-to-date.

» Comprehensive Solutions
like PodOps™
Comprehensive solutions like
PodOps™ for OpenShift by Crossvale™
offer a unique approach to on-
premises containerization. These
solutions provide end-to-end container
management services, including
operational onboarding, platform
confidence, and workload excellence.

28



With a comprehensive solution,
organizations can offload the
complexities of managing on-premises
container environments to experienced
service providers like Crossvale™. This
approach can be cost-effective and
efficient, allowing organizations to focus
on their core business activities while
ensuring their container environments
are expertly managed.

29



Chapter 6
Exploring PodOpsM
by Crossvale™

PodOps*™ by Crossvale™ offers comprehensive container management services with a
focus on OpenShift and EKS (Elastic Kubernetes Service). These services are designed

to simplify the management and optimization of containerized workloads. Additionally,
PodOps*™ offers a range of additional operational add-on components for EKS to enhance
the functionality of these platforms further to provide an enterprise ready ecosystem
Most managed container services limit their service to cluster maintenance and lack the
expertise to focus on workload performance.
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Scope of PodOps* Services

The PodOps*" service focuses on 3
main areas:

1.

Operational Onboarding

This phase involves collaboration
between Crossvale’s PodOps®™ team
and your team to create an operational
plan, ensure organizational alignment,
review infrastructure, and assess
processes and procedures. It also
includes tasks related to upgrades

and disaster recovery planning.

Platform Confidence

This section details the maintenance
and health monitoring of the OpenShift
cluster, including responsibilities
during the handover period, daily node
reviews, component reviews, resource
and software maintenance, central
registry management, integration,
support for incidents and root

cause analysis.

Workload Excellence

Here, the responsibilities include
advanced cluster oversight, dynamic
workload tuning, proactive issue
resolution, standardizing workload
onboarding, and GitOps Principles for
Deployment Oversight.

The scope of PodOps®™ services is divided

into three core areas, each essential

for ensuring the smooth operation of
containerized environments:

Operational Onboarding

Operational onboarding involves preparing

for the initiation of PodOps*™ services,
ensuring a seamless transition to the
new operational environment.
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This phase encompasses various critical
aspects, including:

The integration with your team is a

crucial step in the successful
implementation of Crossvale’s PodOps®
services. This phase involves collaborative
efforts between Crossvale’s PodOps*™
Team and your team, aiming to establish
effective communication channels and
working relationships. Through close
collaboration, both teams can ensure a

seamless transition and alignment of goals.

Organizational alignment is another
vital aspect of the onboarding process.
It involves defining clear organizational
alignment structures to ensure that
responsibilities and expectations are
well-defined and understood by both
parties. This clarity helps prevent
misunderstandings and ensures that
each team knows its role in the
partnership, fostering a productive
working environment.

Operational planning and governance play
a pivotal role in the onboarding process.
During this phase, operational plans,
guidelines, and governance structures

are developed to validate reporting
mechanisms and the execution of Service
Level Agreements (SLAs). This proactive
approach minimizes friction during

the onboarding process, ensuring that
operations run smoothly from the start.

An essential step in the onboarding
process is the infrastructure and
environment review. Crossvale’s PodOps™™
Team conducts a thorough examination
of the existing infrastructure and
environment supporting the OpenShift

or EKS environment. This review includes

assessing workload requirements and
ensuring compatibility to create a solid
foundation for the partnership.

Process and procedure review is another
critical component of the onboarding
process. It involves evaluating various
operational processes and procedures,
such as ticketing, patch automation, node
provisioning, and incident management.
By identifying areas for improvement and
optimization, this review helps streamline
operations and enhance overall efficiency.

The review of upgrade paths and

disaster recovery scenarios is essential

to ensure the reliability and resilience of
the container environment. Crossvale’s
PodOps™ Team assesses these aspects,
ensuring that they align with your

specific requirements and Service Level
Agreements (SLAs). This step provides
peace of mind regarding the environment’s
stability and recoverability.

Facilitating integration and collaboration
is essential for a successful partnership.
Crossvale’s PodOp*s Team works to
seamlessly integrate within your team'’s
existing backlog and project planning
processes. This collaboration ensures that
the teams work harmoniously and align
their efforts to achieve common

goals efficiently.

Automation and auditing are fundamental
components of modern container
environments. During this phase,
Crossvale’s PodOps®™ Team assesses the
existing automation tools and auditing
requirements. By optimizing these
processes, they enhance operational
efficiency and ensure that the environment
remains secure and compliant.
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Operationalizing OCP (OpenShift Container
Platform) environment tasks involves
validating procedures for routine tasks
such as patching, incident management,
image recovery, and automation strategies.
This validation enhances troubleshooting
and recovery capabilities, ensuring that the
environment runs smoothly and issues can
be addressed promptly.

Platform Confidence

The Platform Confidence aspect of
PodOps*™ services focuses on
maintaining the health and stability of the
containerized environment. It includes:

Cluster Maintenance

» Handover Period (First 3 weeks)
During this period, responsibilities
are shared with the previous cluster
maintenance team, with a focus on
tasks such as upgrading/updating
OpenShift, setting up quotas and
limits, managing persistent volumes,
and more.
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»

»

»

»

»

»

»

Cluster Health Monitoring
Continuous monitoring of cluster
health, immediate action on any
issues, and proactive measures to
prevent critical incidents.

Daily Review for All Nodes

Regular daily reviews of node logs,
space usage, network performance,
load balancing, and reserved resources
to ensure optimal performance.

Review of Key Components
Ongoing review of key components,
including centralized registries, PVCs,
NFS, and terminated or failed pods.

Maintaining Cluster Resources

and Nodes

Managing cluster resources, scaling
resources as needed, adding new
clusters, and executing updates within
the same version range.

Maintaining Cluster Software
Ensuring the proper operation

of OpenShift platform software,
collaboration for scheduled patches,
and planning and executing upgrades
within compatible version ranges.

Central Registry Management
Managing a central registry, ensuring
image homogeneity, and adding
images from third parties while
maintaining security and reliability
measures.

Integration within Your Team
Providing support for required
integration tasks within your team’s
infrastructure and following ITIL
processes for incident/problem/
change management.

» Patching and Incident Support
Coordinating and supporting patching
efforts, incident management, and
root cause analysis to maintain a
stable environment.

The PodOps®" services also encompass
incident management, root cause analysis
support, and troubleshooting assistance.
This includes providing support for user
inquiries, assisting with image recovery,
PVC recovery, and node recovery as
needed.

Workload Excellence

Workload Excellence focuses on ensuring
that applications and workloads

are efficiently managed within the
containerized environment. This involves:

1. Advanced Cluster Oversight

*  Responsibility for customer and third-
party applications and data, including
troubleshooting, configuration,
deployment, and management.

* Monitoring applications running on
Red Hat OpenShift or EKS, software
for metrics gathering, and alert
creation.

+ Load balancer and platform
networking component monitoring
and maintenance.

+ Central aggregation and monitoring
of platform audit logs.

2. Dynamic Workload Tuning

+  Continuous monitoring and scaling
of control plane nodes and
customer resources.
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* Implementation of industry
standards-based tiered internal
access processes for platform audit
logs.

* Maintenance of platform-level
standards for data encryption.

*  Provisioning clusters with installed
OpenShift components, image pull
secrets, and storage classes for
persistent volumes.

3. Proactive Issue Resolution

+ Collaboration with the customer
to troubleshoot issues related to
services within the cluster, including
Red Hat, community, third-party, and
customer-specific services.

+ Participation in change control
meetings, troubleshooting, fault
resolution, postmortem analysis, and
root cause analysis.

+ Monitoring applications, load

balancers, and platform components,

responding to alerts.

+ Central aggregation and monitoring
of platform audit logs.

4. Standardize Workload Onboarding

+ Utilizing tools and features for
workload configuration, deployment,
updates, resource management, and
integration with other services.

+  Setting up public and private load
balancers, routers, NetworkPolicy,
and EgressNetworkPolicy objects.

+ Facilitating the creation and
deployment of public load balancers
for service load balancing.

5. GitOps Principles for Deployment
Oversight

One of the fundamental principles of
GitOps centers around deployment
oversight. GitOps leverages Git repositories
as the single source of truth for managing
the deployment process. This principle
emphasizes the following key aspects:

»  Git as the Source of Truth
GitOps places Git at the core of
deployment oversight. It utilizes
Git repositories not only for source
code management but also as the
authoritative source for defining and
controlling deployment configurations
and infrastructure.

» Declarative Deployment
GitOps relies on declarative
descriptions stored within Git
repositories to define the desired state
of applications and infrastructure. This
declarative approach ensures that
the deployment process is precisely
defined, enabling predictable and
consistent outcomes.

» Immediate Detection of Changes
With GitOps, deployment
configurations are continuously
monitored by software agents. Any
changes detected in the Git repository
trigger automatic updates to the live
environment, ensuring that the actual
state of the system matches the
declared state in Git.

» Bidirectional Synchronization
GitOps establishes a bidirectional
synchronization mechanism. It not only
matches the cluster state to what is
defined in Git but also detects changes
made directly to the cluster and
reflects them back in Git. This two-way
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synchronization maintains alignment
between Git and the live environment.

» Rollback and Recovery
In cases of issues or failures during
deployment, GitOps provides the
ability to roll back to a previous known
good state defined in Git. This feature
enhances reliability and supports
rapid recovery from deployment-
related incidents.

Overall, GitOps’ deployment oversight
principle ensures that deployments

are well-defined, auditable, and closely
aligned with the desired state declared in
Git repositories. This approach enhances
control, traceability, and reliability
throughout the deployment process.
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Chapter 7

The Value of Crossvale™

PodOps®M Service

Cost Efficiency

Increased Efficiency

The Crossvale™ PodOps*™ service delivers
substantial value to organizations across
various dimensions. It combines cost
efficiency, increased operational efficiency,
effective containerization, robust security
compliance measures, enhanced reliability,
and scalability. By partnering with
PodOps®™, organizations can optimize their
containerized environments and focus on
driving innovation and business success.

The Crossvale™ PodOps® service delivers
substantial cost efficiency benefits

to organizations. By outsourcing the
management and maintenance of
containerized environments, companies
can avoid the significant upfront costs
associated with hiring and training
in-house experts. Additionally, PodOps’
proactive approach to optimizing resource
utilization and automating routine tasks
reduces operational expenses over

time. This cost effective model allows
organizations to allocate their budgets
more strategically and invest in other
critical areas of their business.

Efficiency is at the core of the PodOps*"
service. Through automation, streamlined
processes, and best practices, Crossvale™
ensures that container environments
operate at peak efficiency. This translates
into faster application deployment,
reduced downtime, and improved

overall productivity. With PodOps*",
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Effective Containerization

Security and Compliance

Enhanced Reliability

organizations can maximize the value of
their containerized applications without
the burden of operational inefficiencies.

Crossvale’s expertise in containerization
ensures that organizations benefit from
bestin-class practices. The PodOpss"
team’s deep understanding of container
orchestration platforms like OpenShift and
EKS enables them to effectively manage,
monitor, and optimize containerized
workloads. This expertise extends to the
adoption of microservices architecture and
DevOps principles, further enhancing the
effectiveness of containerization efforts.

Security and compliance are paramount
concerns for organizations in the modern
IT landscape. Crossvale’s PodOps*™ service
prioritizes these aspects by implementing
robust security measures and ensuring
compliance with industry standards and
regulations. Through continuous
monitoring, vulnerability assessments,
and incident response capabilities,
PodOps™ helps organizations maintain
the integrity and security of their
container environments.

Reliability is a cornerstone of Crossvale's
PodOps*™ service. By diligently managing
cluster maintenance, monitoring, and
incident resolution, the PodOps®™ team
minimizes the risk of application
disruptions. This enhanced reliability
translates into improved user experiences,
higher customer satisfaction, and

greater trust in the stability of
containerized applications.
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Scalability and Growth

As organizations grow and their
containerized workloads expand, the
PodOps*™ service scales seamlessly to
accommodate evolving needs. Crossvale’s
experience in managing complex, large-
scale container environments ensures
that clients can confidently scale their
operations without sacrificing performance
or stability. This scalability empowers
organizations to pursue ambitious growth
strategies and adapt to changing

market conditions.

The Urgency of Becoming
Container Competent

Crucially, this eBook emphasizes
why it is not merely advantageous
but imperative to attain container
competence. Third-party product
providers are increasingly
embracing containerization.

This implies that organizations
must cultivate the expertise

to manage these solutions in-
house or face the prospect of
being directed towards Software
as a Service (SaaS) alternatives
that may not align with their

data governance prerequisites.
The implications of this shift are
profound, encompassing data
security, vendor lock-in, and data
governance.
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Conclusion

The future of IT infrastructure is container-driven, and organizations must act decisively to
adapt. The urgency of becoming container competent cannot be overstated. By embracing
containerization, securing their data, and leveraging the expertise of solutions like
PodOps®™, organizations can position themselves for success in an increasingly competitive
and dynamic digital environment. The journey may be challenging, but the rewards of
container competence are well worth the effort.
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The Imperative of
Container Competence

Embracing the Future of
IT Infrastructure

Securing Data in aContainerized World

The journey towards container
competence has emerged as a critical
imperative for organizations navigating
the ever-evolving landscape of IT
infrastructure. Containerization represents
a transformative shift in how applications
are developed, deployed, and managed. To
remain competitive and agile, businesses
must embrace this paradigm shift and
equip themselves with the skills and
knowledge necessary to harness the full
potential of containers.

Containerization is not merely a trend; it is
the future of IT infrastructure. As
organizations continue to modernize their
IT environments, containers, microservices,
and orchestration tools like Kubernetes
will play pivotal roles. The ability to

adapt to this container-first paradigm is
essential for staying relevant in a rapidly
changing digital world. Organizations that
proactively embrace containerization are
better positioned to innovate and respond
to market demands.

With the proliferation of containers
comes the responsibility to secure
valuable data in this new environment.
Container security and data governance
are inseparable components of the
containerization journey. It is incumbent
upon organizations to implement robust
security measures, access controls, and
compliance frameworks to protect their
data assets. Failure to do so could expose
them to significant risks and vulnerabilities.
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Achieving Success through Competency

Success in the containerization era hinges
on competency. Becoming container
competent involves upskilling teams,
adopting best practices, and leveraging
managed services that streamline
container management. Crossvale’s
PodOps*" service offers a comprehensive
approach to containerization, providing
organizations with the expertise and
support needed to thrive in this new IT
landscape. By partnering with PodOps*®,
organizations can not only achieve
competence but also drive innovation
and realize the full potential

of containerization.

Contact Crossvale™ for Expertise
on OpenShift

If you find yourself in need of
expert guidance and support to
navigate the complexities of
OpenShift, don't hesitate to reach
out to Crossvale, your trusted
partner in containerization,
automation and app
modernization solutions. We are
committed to simplifying the
process, and solving your
challenges. Your success is our
priority, and we're here to assist
you every step of the way. Contact
us today, and let's embark on this
transformative journey together.
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Testimonials

Testimonial 1

Testimonial 2

Role Title: Chief Technology Officer (CTO)
Industry: Financial Services

“Crossvale’s expertise in OpenShift proved
invaluable for our financial institution.

We had a complex compliance and security
landscape, and our previous vendor
struggled to adapt. Crossvale™ not

only ensured a seamless transition to
OpenShift but also brought accelerators
that saved us valuable time and resources.
Their tailored solutions boosted our
confidence in running mission-critical
applications in a secure, compliant, and
cloud-native environment, resulting in a
remarkable ROL.”

Role Title: Director of IT Operations
Industry: Healthcare

“Moving our healthcare applications to
OpenShift was a daunting task, especially
with stringent compliance requirements.
Crossvale™ stepped in and provided the
expertise we needed. Their operational
patterns that PodOps Pro™ maintains for
us and deep knowledge of OpenShift made
the transition smooth and efficient. We no
longer had to reinvent the wheel, and their
guidance instilled confidence in our team.
Thanks to Crossvale™, we're now running
in the cloud, fully compliant, and achieving
ROI faster than we ever imagined.”
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Testimonial 3

Testimonial 4

Testimonial 5

Role Title: Chief Information Officer (CIO)
Industry: Manufacturing

“Crossvale’s OpenShift prowess saved
our manufacturing operations. We did
not have a clear solution with our current
vendors when a critical 3rd party solution
moved to containerized delivery of their
product. Crossvale’s skilled team not
only solved our immediate issues but
also brought innovative accelerators that
optimized our processes. Their approach
not only saved us money but also provided
the confidence to continue our hybrid
infrastructure journey, meeting complex
compliance and security requirements
with ease.”

Role Title: Director of IT Infrastructure
Industry: Retail

“Crossvale’s expertise in OpenShift was a
game-changer for our retail business.
Our previous vendor struggled to adapt
our COTS solution to the platform.
Crossvale’s team brought in the right
skills and accelerators, and their deep
understanding of OpenShift proved
invaluable. We now enjoy the benefits of
still running our service in our data center
with confidence and not being forced into
a more expensive SaaS option.”

Role Title: Chief Security Officer (CSO)
Industry: Energy

“Crossvale’s OpenShift proficiency
transformed our energy company’s
security landscape. We needed to make
sure the security we needed for our critical
infrastructure, met our requirements
without comprises. Crossvale’s team

not only solved our security issues, with
experience from how similar issues are
solved in other environments that work.
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Testimonial 6

Testimonial 7

They also helped us gain fast adoption

of OpenShift. Their accelerators and
operational patterns ensured we met
compliance requirements while running
confidently in a hybrid, multi-geo container
ecosystem.”

Role Title: Director of Cloud Operations
Industry: State Agency

“Crossvale’s expertise in OpenShift was a
game-changer for our agency. Our current
vendor we use for a key commercial

off the shelf software product that is
important to our operations new the COTS
product exceptionally well but lacked

the knowledge to adapt to the platform
effectively to OpenShift. Crossvale’s

team brought in the right skill set and
operational patterns, making the transition
seamless. Their solutions accelerated our
journey and provided the ROl we were
looking for, all while ensuring our long
term operations of the platform are not
something we have to worry about.”

Role Title: Chief Operations Officer (COO)
Industry: Telecommunications

“Crossvale’s PodOps Pro™ for COTS
revolutionized our telecommunications
operations. Our previous vendor
couldn't provide the agility we needed

on the platform. Crossvale’s expertise,
accelerators, and operational patterns
made all the difference. We're now
confidently running COTS and our own
applications on OpenShift, enjoying rapid
ROI. Crossvale™ was the answer we'd been
searching for.”
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Todd Millard is a dynamic and visionary
leader in the realm of technology and
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About Crossvale™, Inc.

Discover more about Crossvale™, Inc.,
a leading provider of IT consulting
and solutions, including their areas

of specialization and commitment to
helping organizations achieve their
technology goals.

Introduction

Crossvale™, Inc. is a leading technology
consultancy firm at the forefront of
empowering organizations to embrace
digital transformation and navigate the
complex landscape of modern technology.
Founded on the principles of innovation,
expertise, and client-centricity, Crossvale™
has emerged as a trusted partner for
businesses seeking to harness the full
potential of cutting-edge technologies.

Our Mission

At Crossvale™, we're passionately
dedicated to reshaping IT landscapes
through our expertise in Automation,
Containerization, and App Modernization.
Our mission is anchored in delivering
comprehensive, tailored solutions that
activate a rapid embrace of modernization,
using our PodOps Pro™ for OpenShift
Managed Service as the foundation of
success for our clients compete in the
moderner digital world. By emphasizing
holistic solutions over mere enablement,
we're committed to accelerating our clients’
progression from Zero to Confidence,
thereby eliminating the need for in-house
subject matter experts in the areas we
proudly support for them.

Our Expertise

Crossvale™ specializes in a wide array of
technology domains, including:

Kubernetes and Container
Orchestration

We help clients harness the power
of containerization and orchestration
for scalable, resilient, and

portable applications.

Automation

We streamline operations through
intelligent automation, reducing
manual tasks, minimizing errors, and
enhancing efficiency.

Digital Transformation

We guide organizations in their digital
journey, helping them adopt modern
practices, agile methodologies, and
customer-centric approaches.

Open-Source Solutions

We leverage open source
technologies to deliver cost-effective
and innovative solutions that drive
business growth.

DevOps and CI/CD

We enable organizations to
accelerate software delivery,
improve collaboration, and ensure
high-quality releases.

App Modernization

We help organizations modernize
legacy applications, making

them more efficient, scalable,
and compatible with modern
technology stacks.
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« Al and Machine Learning
We apply artificial intelligence
and machine learning to extract
actionable insights from data, driving
informed decision-making.

Why Choose Crossvale™

« Proven Track Record
With over two decades of experience,
we have successfully delivered
transformative solutions to clients
across various industries.

* Global Reach
Our global presence enables us to
serve clients worldwide, adapting
solutions to local needs and
regulations.

« Customer-Centric Approach
We prioritize client satisfaction,
ensuring our solutions align with their
unique goals and challenges.

* Innovation-Driven
We stay at the forefront of emerging
technologies, enabling clients to stay
ahead of the competition.

«  Skilled Team
Our diverse team of experts
possesses deep industry knowledge,
technical proficiency, and a passion
for solving complex problems.

Our Commitment

At Crossvale™, we are committed to driving
real, measurable results for our clients.

We view every project as an opportunity

to make a meaningful impact on their
business, helping them unlock new
opportunities, streamline operations, and
achieve their digital ambitions.

In a rapidly evolving digital landscape,
Crossvale™, Inc. remains dedicated to
guiding organizations toward success, one
innovative solution at a time. Whether

it's cloud adoption, automation, or digital
transformation, we are the trusted partner
that businesses turn to for a brighter,
technology-driven future.

Have questions or need
further assistance?

Get in touch with
Crossvale™, Inc.

Todd Millard
tmillard@crossvale.com

214-659-3311

6505 W Park Blvd, Ste 306,
Plano, TX 75093
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