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Introduction

The healthcare sector is facing increasingly complex challenges: strict compliance requirements, increasing security
threats and the need for highly available IT systems. Kubernetes, a leading open source platform for managing
containerised applications, offers innovative approaches to overcoming these hurdles.

Key messages for IT strategists in the healthcare sector

This white paper serves as a source of information for decision-makers and IT professionals in the healthcare sector
and sheds practical light on how Kubernetes contributes to the following:

% Fulfilling security and compliance requirements:
Through consistent security mechanisms, Kubernetes supports compliance with strict healthcare standards.

% Improving efficiency and collaboration through DevOps and containerisation:
The integration of containerised applications makes it possible to automate processes and accelerate
development cycles.

% Making critical infrastructures (KRITIS) more secure and flexible:
Automated Kubernetes solutions optimise resource usage and increase reliability.

NS

Implementing best practices for security strategies:
The whitepaper offers concrete recommendations for configuring and managing Kubernetes clusters,
including regular security audits.

% Ensuring careful planning and continuous optimisation:
To realise the full potential of Kubernetes, strategic planning and ongoing security monitoring are essential.

With these key statements, the white paper shows ways in which IT solutions can not only meet challenges, but also
promote future-proof innovations.
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Kubernetes in the healthcare sector: An overview

Why Kubernetes for hospitals and KRITIS?

Im Gesundheitswesen spielt die IT-Infrastruktur eine entscheidende Rolle: Sie ist das Ruckgrat fur datengesteuerte
Prozesse, elektronische Patientenakten und die Vernetzung medizinischer Gerdte. Gleichzeitig stellen strenge
Datenschutzanforderungen und Sicherheitsvorgaben grofie Herausforderungen dar.

Kubernetes, eine Open-Source-Plattform zur Verwaltung containerisierter Anwendungen, bietet eine leistungsstarke
und anpassungsfahige Losung. Die Plattform ermoglicht es, IT-Systeme dynamisch zu skalieren und gleichzeitig
hdchste Sicherheitsstandards einzuhalten.

Key advantages of using Kubernetes

q’
¢ Flexibility: Applications can be run effortlessly in
different environments - from on-premises to the cloud.
e Security: Kubernetes supports the implementation of
data protection guidelines with tools such as network
segmentation and access controls.
/ e Cost reduction: By automating processes, resources can
be utilised more efficiently and operating costs reduced.
\ e Future-proof: Scalable architectures make it easier to
sl
ﬂ

adapt to growing requirements in the healthcare sector.

More and more hospitals and operators of critical
infrastructures (KRITIS) are therefore relying on Kubernetes
to make their IT not only resilient and compliant, but also
innovation-capable
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IT challenges and solutions in critical infrastructures

Kubernetes can be a robust solution for operators of critical infrastructures (KRITIS), provided it is implemented and
managed carefully. Especially in sensitive areas such as healthcare, the use of this platform requires various
prerequisites:

% Careful planning:
All security, compliance and availability requirements must be fully taken into account.

—> Precise configuration:
Errors during setup can increase security and operational risks.

% Continuous monitoring:
Regular audits and monitoring are essential to ensure compliance with requirements.

Critical hurdles for safety, availability and efficiency in the healthcare sector

Skills shortage and increasing IT complexity
¢ Lack of qualified personnel: Hospitals and other operators of critical infrastructures are struggling
with a growing need for specialised IT professionals who are necessary for the introduction and
maintenance of modern technologies.
¢ Higher requirements: The increasing digitalisation and networking of systems are significantly
increasing the complexity of IT infrastructure.

Security and compliance requirements
e Strict regulations: Regulations such as the GDPR and the IT Security Act require comprehensive
security measures, especially when handling sensitive health data.
¢ Increasing threats: Cyberattacks on healthcare data are on the rise, requiring stronger security and
continuous monitoring of IT.

Reliability and availability
e (ritical systems: IT systems in hospitals must be available around the clock, as even short
downtimes can jeopardise hospital operations.
e High reliability: The infrastructure must offer redundancies and mechanisms that proactively
prevent or immediately rectify failures.

Reliability and availability
e (ritical systems: IT systems in hospitals must be available around the clock, as even short
downtimes can jeopardise hospital operations.
e High reliability: The infrastructure must offer redundancies and mechanisms that proactively
prevent or immediately rectify failures.

Data processing and location requirements
® On-premises vs. cloud: The decision between local processing of sensitive data and the use of
external cloud services must be made carefully.
¢ Special requirements in rural areas: Slow internet connections or security requirements (e.g. air-
gap operation) can make it difficult to use modern technologies.
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Scalable, secure and innovative IT structures with Kubernetes

Kubernetes unfolds its potential in organisations that rely on agile and flexible microservices architectures. As open
source software for orchestrating containerised applications, Kubernetes automates central processes and makes
optimum use of IT resources. This enables:

e Scalability: dynamic adaptation to changing requirements.

e Flexibility: Applications run in cloud, on-premises or hybrid environments.

e Reliability: Stable operating environments promote innovation and agility.

Advantages of Kubernetes-based solutions

Solutions based on Kubernetes offer centralised management and automation of clusters. Thanks to their open
architecture, they can be flexibly adapted to individual requirements. The result is simplified deployment and
management of container applications - whether in the cloud or on-premises.

Security and control through on-premises solutions

On-premises operation offers specific advantages for critical infrastructures:
¢ Independence from internet bandwidth: Critical applications remain available even with poor network coverage.
e Maximum security: Data remains completely under the control of the organisation.
¢ Adherence to compliance requirements: Local processing facilitates regulatory requirements.

Fast implementation and reliable operation
‘Out-of-the-box’ solutions reduce the complexity of setting up Kubernetes clusters. Integrated tools such as
Prometheus and Grafana ensure monitoring, while security mechanisms guarantee stable operation.
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Case study

Digital modernisation of a hospital

Initial situation

A German hospital group needed to modernise its IT infrastructure in order to meet growing requirements and
enable the operation of containerised applications. Due to a lack of expertise and limited resources, the migration
was outsourced to a specialised service provider. After the migration, the organisation took over application
operation itself, while Kubernetes was used to manage and scale the containers.

Implementation and setup
e Technology decision: The customer opted for open source Vanilla Kubernetes (Linux Foundation/CNCF) on a VM-
based on-premises infrastructure to ensure maximum independence and security.
® Flexibility: The clusters were set up stand-alone so that operation can be taken over independently at any time.

Additional installations:
e An alternative virtualisation layer reduced licensing costs.
e Production and development environments were equipped with CI/CD pipelines (ArgoCD) to automate
deployment and maintenance.
® | ogging and monitoring solutions (Grafana, Prometheus) and automatic backups (Velero) were integrated.

Security measures
e All container images were scanned for vulnerabilities, unnecessary components were removed and the images
were hardened.
e Security guidelines were introduced to minimise vulnerabilities and ensure the integrity of sensitive data.

Results
* Increased efficiency: Automated processes relieved the burden on the IT department and enabled a stronger
focus on the core business.
e Improved security: Hardened images and comprehensive monitoring increased the security of the IT
infrastructure.
e Stability and flexibility: Applications were deployed in an isolated environment and updates could be verified in
the development environment before going live.
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Best practices and recommendations for Kubernetes in healthcare

Ensuring security and compliance

Security and compliance strategies
e Regular security audits: Implement vulnerability management for container images and the entire infrastructure.
e Restrictions for productive environments: Configure Kubernetes clusters restrictively so that only necessary
connections are allowed.
e Supply chain security: Establish a secure supply chain for container images by checking external sources and
hardening images before use.

Monitoring and troubleshooting
¢ Implement centralised logging and monitoring solutions (e.g. Prometheus, Grafana) to proactively detect and
resolve issues.
e Verify updates in a development environment before they go into production.

Efficient orchestration and automation
e Use Kubernetes functions such as auto-scaling and self-healing to optimise
availability and resource usage.
e Automate deployment with CI/CD pipelines to synchronise development and
production environments.

Maximum flexibility and independence
e Rely on open source solutions to avoid vendor lock-in and ensure long-term
predictability.
e Choose between on-premises and cloud operation depending on your security
and compliance requirements.
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Excursus: DevOps and containerised applications

DevOps in the healthcare sector

A combination of development and operations that
integrates both areas into a seamless, continuous process.

Objectives:
e Acceleration of software development and deploy-
ment
Increase reliability
Improve efficiency

Measures:
e Process automation
e Continuous integration and close collaboration

between development and operations teams

Proven approach in industry and business:

e Shortened development cycles

o faster time-to-market

e higher quality
This approach is now also being applied in the healthcare
sector, where secure and efficient software solutions are
particularly important.

Containerised applications

Software programmes that are executed in isolated
containers.

These containers contain

code

Runtime environment

System tools

libraries and

configurations

Advantages:

Portability: can be executed independently of the
underlying infrastructure

Consistency: Reduces the probability of errors,
facilitates the transition between development and
production phases

Improved resource utilisation: shared use of the host
operating system kernel

Executable in different environments:

Local development computer

Production environment

About KubeOps

KubeOps GmbH was founded in 2019 as a subsidiary of
ARWINET GmbH.

Our mission is to enable KRITIS organisations to build a
robust container infrastructure quickly and efficiently.
We understand the specific requirements of our
customers, support them in setting up secure, resilient
Kubernetes clusters and ensure their stable operation.

Do you have any questions?
Get in touch with us!

Your advantages at a glance:

(® Getting to know each other
(® Focus on bottleneck analysis
® Initial solution proposals

() Objectives for the future

@ www.kubeops.net
M info@kubeops.net
R +49 7433 93724 90

www.kubeops.net

By using open source Kubernetes and carefully
integrated components, we create automated, highly
available and hardened clusters that are independent of
vendor lock-ins to maximise our customers’ flexibility
and security.

We also offer training and certification to enhance your
Kubernetes expertise.

To the free initial
consultation
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