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Let’s start with containers

● Lightweight, portable and 
consistent environments

● Isolation and resource 
efficiency

Role in AI workflows:

● Reproducibility

● Dependency management



What is Kubernetes?
Kubernetes, also known as K8s or Kube, is an open source system for 
automating deployment, scaling, and management of containerized 

applications.

● Pods: The smallest deployable units in Kubernetes, 
consisting of one or more containers.

● Nodes: Worker machines that run containerized 
applications.

● Deployment: A Kubernetes resource that ensures a 
specified number of identical Pods are running, 
automatically managing updates and rollbacks with zero 
downtime using rolling updates.

https://kubernetes.io/docs/tutorials/kubernetes-basics/explore/explore-intro/

https://kubernetes.io/docs/concepts/overview/


✨Manifest✨ file
Manifest File: A Kubernetes manifest file is a YAML (or JSON) configuration file used to 
define, manage and describe the desired state of a Kubernetes resources. This includes 
details like resource type, metadata, and specifications.



✨Manifest✨ file

Declarative Management: Kubernetes 
operates on a declarative model, 
meaning you declare the desired state 
of your resources in the manifest files, 
and Kubernetes works to maintain that 
state.

Automation: Facilitates the automation 
of deployment, scaling, and 
management of containerized 
applications.



Benefits of K8s

● Scalability
● Automated Deployment and Updates
● Resource Management
● Portability
● High Availability
● Monitoring and Logging
● Easy Integration
● Cost Optimization



Case Study

 "Building the Infrastructure that Powers 
the Future of AI" presented by Vicki 
Cheung, Member of Technical Staff & 
Jonas Schneider, Member of Technical 
Staff at OpenAI from 
KubeCon/CloudNativeCon Europe 2017

OpenAI began running Kubernetes on 
top of AWS 

https://openai.com/index/scaling-kubernetes-to-7500-nodes/

20212016 2017

https://kubernetes.io/case-studies/openai/

https://openai.com/index/scaling-kubernetes-t
o-2500-nodes/

We’ve been running Kubernetes for deep learning 
research for over two years. While our largest-scale 
workloads manage bare cloud VMs directly, Kubernetes 
provides a fast iteration cycle, reasonable scalability, and 
a lack of boilerplate which makes it ideal for most of our 
experiments. 

We’ve found Kubernetes to be an exceptionally flexible 
platform for our research needs. It has the ability to 
scale up to meet the most demanding workloads we’ve 
put on it. There are many areas yet though where it 
needs improvement, and the Supercomputing team at 
OpenAI will continue to explore how Kubernetes can 
scale. 

2018

https://kubernetes.io/case-studies/openai/
https://blog.openai.com/infrastructure-for-deep-learning/
https://kubernetes.io/


https://kubernetes.io/case-studies/openai/

https://kubernetes.io/case-studies/openai/


Kubectl-ai02
slides



This project is a kubectl plugin to generate and apply Kubernetes manifests using 
OpenAI GPT.

Kubectl OpenAI Plugin

https://github.com/sozercan/kubectl-ai

👀14

🍴73

⭐ 996



Kubectl OpenAI Plugin
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 🦸 Kubernetes Superpowers 🦸
Giving Kubernetes Superpowers to everyone

● Provides detailed and contextualized explanations 
of Kubernetes error messages in simple English

● Provides insights, diagnoses
● Supports different AI backends: OpenAI, Azure, Cohere, 

Amazon Bedrock, Google Gemini and local models.

https://github.com/k8sgpt-ai/k8sgpt

👀 55

🍴593

⭐ 5.2k





Some tools for AIOps
● HolmesGPT - The Open Source On-Call/DevOps Agent

=> https://github.com/robusta-dev/holmesgpt
● Kubernetes Copilot

=> https://github.com/feiskyer/kube-copilot
● Botkube

=> https://github.com/kubeshop/botkube
● Kubectl-GPT

=> https://github.com/devinjeon/kubectl-gpt
● Mico 

=> https://github.com/tahtaciburak/mico
● KoPylot: Your AI-Powered Kubernetes Assistant 🤖

=> https://github.com/avsthiago/kopylot
● Kopilot 󰳍: Your AI Kubernetes Expert

=> https://github.com/knight42/kopilot

https://github.com/feiskyer/kube-copilot
https://github.com/avsthiago/kopylot
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ML Pipeline

The typical ML pipeline is comprised of: 
• Data Preparation (collection, cleaning/pre-processing, feature engineering) 
• Model Training (model selection, architecture, hyperparameter tuning) 
• CI/CD, Model Registry (storage) 
• Model Serving 
• Observability (usage load, model drift, security)



Challenges for ML
Data Preparation: Data Size, Data 
Synchronization, Data Governance
Model Training: Rising Processing Demands, 
Cost Efficiency, Scalability, 
Orchestration/Scheduling, Custom 
Dependencies
Model Serving: Microservice Architecture and 
Developer Experience, Resource Allocation
Cross-Cutting Concerns: Cost Control, 
Observability, Disaster Recovery and Business 
Continuity, Security and Compliance Audits



What is MLOps?
Machine learning operations (MLOps) 
are a set of practices that automate and 
simplify machine learning (ML) 
workflows and deployments

● CI/CD: Continuous integration 
and continuous deployment for 
rapid, reliable delivery of ML 
models.

● Monitoring: Track model 
performance and health in 
production.

● Governance: Ensure compliance 
and manage model versions.

Role of Kubernetes: Provides the 
underlying infrastructure to automate 
and scale MLOps pipelines.







https://www.cncf.io/reports/cloud-native-artificial-intelligence-whitepaper/

Cloud Native Artificial Intelligence



Why Kubeflow?
Kubeflow is an open-source 
project dedicated to making 
deployments of machine 
learning workflows on 
Kubernetes simple, portable, 
and scalable.

👀 361

🍴 2.3k

⭐ 13.9k

https://github.com/kubeflow/kubeflow



Fun fact

https://speakerdeck.com/dgol/cern-kubeflow-mlops-summit-2022?slide=17

Swiss scientists have approved Kubeflow ✅ 





● Kubeflow Spark Operator data preparation and feature engineering
● Kubeflow Notebooks model development and interactive data science to experiment with  ML workflows.
● Kubeflow Katib model optimization and hyperparameter tuning 
● Kubeflow Training Operator large-scale distributed training or fine-tuning
● Kubeflow Model Registry store ML metadata, model artifacts, and preparing models for production serving.
● KServe online and batch inference in the model serving step.
● Feast feature store and to manage offline and online features.
● Kubeflow Pipelines build, deploy, and manage each step in the ML lifecycle.

https://github.com/kubeflow/spark-operator
https://www.kubeflow.org/docs/components/notebooks/
https://www.kubeflow.org/docs/components/katib/
https://www.kubeflow.org/docs/components/training/
https://www.kubeflow.org/docs/components/model-registry/
https://kserve.github.io/website/master/
https://feast.dev/
https://www.kubeflow.org/docs/components/pipelines/
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Local AI
● Local, OpenAI drop-in alternative REST API. You own your data.
● NO GPU required. NO Internet access is required either
● Optional, GPU Acceleration is available. See also the build section.
● Supports multiple models
● 🏃 Once loaded the first time, it keep models loaded in memory for faster 

inference
● ⚡ Doesn’t shell-out, but uses bindings for a faster inference and better 

performance.

Run with Kubernetes: https://localai.io/basics/kubernetes/
kubectl apply -f https://raw.githubusercontent.com/mudler/LocalAI/master/examples/kubernetes/deployment.yaml

👀 158

🍴 1.7k

⭐ 21.8k

https://localai.io/

https://localai.io/basics/build/
https://localai.io/basics/kubernetes/


Credits Tobias Schneck

https://www.linkedin.com/in/toschneck/overlay/about-this-profile/


Kubernetes -> Infrastructure orchestration and management

K8sgpt -> Kubernetes troubleshooter and analyzer

Kubectl-ai -> Kubernetes command-line helper

Local AI -> Local model deployment and serving
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Kubeflow -> MLOps platform for Kubernetes slides
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Kubernetes AI Days



Cloud Native Events

https://events.linuxfoundation.org/



Thanks!

Do you have any questions?

slides


