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What is this talk about?
Developer focused
Running and deploying applications to Kubernetes

not developing for Kubernetes (operators, CRDs)
Tools to make your life easier
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Development Loops
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Introduction

I am Peter (@pjausovec)
Software Engineer at Oracle
Working on "cloud-native" stu�
Books:

Cloud Native: Using Containers, Functions, and Data to Build Next-Gen Apps
SharePoint Development
VSTO For Dummies

Courses:
Kubernetes Course (https://startkubernetes.com)
Istio Service Mesh Course (https://learnistio.com)
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https://twitter.com/pjausovec
https://www.amazon.com/Cloud-Native-Containers-Next-Generation-Applications/dp/1492053821
https://startkubernetes.com/
https://learnistio.com/


Code → Build → Test
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Inner loop
Execute the loop as fast as possible
Get quality feedback
Optimize the steps
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Tools Grouping
1. Infrastructure
2. Code
3. Build
4. Test/debug
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Infrastructure
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Clusters
Minikube (All)
Docker Desktop (macOS/Windows)
kind (All)
k3s (Linux only)
MicroK8s (Linux only)
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https://github.com/kubernetes/minikube
https://www.docker.com/products/docker-desktop
https://github.com/kubernetes-sigs/kind
https://k3s.io/
https://github.com/ubuntu/microk8s


Minikube
Requires container or VM manager (Docker, Hyperkit, VirtualBox, ...)
Multiple container runtimes

Docker, CRI-O, containerd
Services

LoadBalancer (minikube tunnel) - actual IP address
NodePort (minikube service or minikube ip + the NodePort)

Persistent volumes (hostPath is supported):
use /data, /var/lib/minikube or /var/lib/docker to persist �les across reboots

Add-ons available (Ingress, istio, metrics-server, efk, ...)
Re-use the Docker daemon (minikube docker-env)
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Docker Desktop
Includes the suite of Docker tools (engine, CLI)
Also supports Kubernetes
Services:

Exposed through localhost + NodePort (e.g. localhost:31234)
Cons: only one LoadBalancer service
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kind (kubernetes in docker)
Uses Docker to create "node" containers
Supports multi-node local clusters
Services:

Exposed through localhost
Requires more con�guration (e.g. for local/private registries for example)
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What to pick?
Most mature: Minikube
Most lightweight: kind
Ease of use/installation: Docker Desktop
Most realistic: cloud-managed cluster
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Cluster management
Kubernetes CLI (kubectl)
Kubernetes dashboard
kubectx
kubens
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https://kubernetes.io/docs/tasks/tools/install-kubectl/
https://kubernetes.io/docs/tasks/access-application-cluster/web-ui-dashboard/
https://github.com/ahmetb/kubectx
https://github.com/ahmetb/kubectx/blob/master/kubens


Code
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Extensions/plugins
Code formatters (Prettier, Language speci�c list)

"Remove that extra line/space"
"use spaces not tabs"
"use tabs not spaces", ...

Code linters collection
"disallow unnecessary parentheses"
"require default case in switch statements"
"disallow else after return in an if"
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https://prettier.io/
https://github.com/rishirdua/awesome-code-formatters
https://github.com/collections/clean-code-linters


Extensions/plugins
Docker
Kubernetes
Speci�c cloud-�avored extensions
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https://marketplace.visualstudio.com/items?itemName=ms-azuretools.vscode-docker
https://marketplace.visualstudio.com/items?itemName=ms-kubernetes-tools.vscode-kubernetes-tools


Build
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Example: React Typescript
Prerequisites: Docker�le(s), YAML �le(s)
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Example: React Typescript
Prerequisites: Docker�le(s), YAML �le(s)

Install dependencies (npm install) (40 seconds)

npm start (30 seconds)
Transpile .ts → .js
Launches dev server

Build a Docker image (docker build ...) (60 seconds)

31 / 60



Example: React Typescript
Prerequisites: Docker�le(s), YAML �le(s)

Install dependencies (npm install) (40 seconds)

npm start (30 seconds)
Transpile .ts → .js
Launches dev server

Build a Docker image (docker build ...) (60 seconds)

Push the image to the registry (docker push ...) (50 seconds)

32 / 60



Example: React Typescript
Prerequisites: Docker�le(s), YAML �le(s)

Install dependencies (npm install) (40 seconds)

npm start (30 seconds)
Transpile .ts → .js
Launches dev server

Build a Docker image (docker build ...) (60 seconds)

Push the image to the registry (docker push ...) (50 seconds)

Deploy to Kubernetes (kubectl apply -f ...) (10 seconds)
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One application = ~20 seconds

X applications = ?!
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Build (& Deploy)
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Ska�old
Command line tool from Google
Iterate locally and automatically deploy to the cluster
Handles build, push and deploy
Can integrate with CI/CD pipelines
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https://github.com/GoogleContainerTools/skaffold


ksync
Syncs local �les to the container inside the cluster
Similar to Ska�old, but involves more commands
Installs a ksync pod inside the cluster
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https://github.com/ksync/ksync


Tilt
Full automation work�ow:

watching �les
building images
udpating environment

Full UI
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https://tilt.dev/


Deployment
Keel

Automates Kubernetes deployment updates
No CLI (uses labels, annotations)

Helm
Package manager for Kubernetes
Manage multiple resources with a single command
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https://github.com/keel-hq/keel
https://github.com/helm/helm


DEMO

Ska�old & Tilt
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Debug/test
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kubectl logs ws-server-76b957bb99-6zn65 -f
--all-containers
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stern

color coded output

automatically picks up new pods

stern ws-server-76b957bb99-6zn65 === stern ws-server === stern ws
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https://github.com/wercker/stern
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kail - Kubernetes tAIL

Matching by:
services
deployments
replicasets

kail --deploy=my-deployment

kail --node=node-1

kail --svc=hello-svc
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https://github.com/boz/kail


kail

47 / 60



kubebox
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k9s
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Testing
Popeye (Best practices)
fortio (Performance)
kube-monkey (Chaos)
PowerfulSeal (Chaos)
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https://github.com/derailed/popeye
http://fortio.org/
https://github.com/asobti/kube-monkey
https://github.com/bloomberg/powerfulseal


Popeye
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Fortio
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Debug
Telepresence

Debug services locally
Proxies calls to Kubernetes

Squash
Debug services inside the cluster (Go, Python, Node, Java)

Garden (Test)
Testing environment
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https://www.telepresence.io/
https://github.com/solo-io/squash
https://github.com/garden-io/garden


How to get started?

Docker Desktop
Kubernetes CLI (kubectl) + kubectx/kubens
Ska�old
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Resources (1/5)

Minikube (Infra)
Docker Desktop (Infra)
kind (Infra)
k3s (Infra)
MicroK8s (Infra)
Kubernetes CLI (kubectl) (Cluster Management)
Kubernetes dashboard
kubectx (Cluster Management)
kubens (Cluster Management)
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https://github.com/kubernetes/minikube
https://www.docker.com/products/docker-desktop
https://github.com/kubernetes-sigs/kind
https://k3s.io/
https://github.com/ubuntu/microk8s
https://kubernetes.io/docs/tasks/tools/install-kubectl/
https://kubernetes.io/docs/tasks/access-application-cluster/web-ui-dashboard/
https://github.com/ahmetb/kubectx
https://github.com/ahmetb/kubectx/blob/master/kubens


Resources (2/5)

VS Code (Code)
Prettier (Code)
Code formatters collection (Code)
Code linters collection (Code)
Docker (Code)
Kubernetes (Code)
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https://code.visualstudio.com/
https://prettier.io/
https://github.com/rishirdua/awesome-code-formatters
https://github.com/collections/clean-code-linters
https://marketplace.visualstudio.com/items?itemName=ms-azuretools.vscode-docker
https://marketplace.visualstudio.com/items?itemName=ms-kubernetes-tools.vscode-kubernetes-tools


Resources (3/5)

Ska�old (Build)
ksync (Build)
Tilt (Build)
Keel (Build/Deploy)
Helm (Deploy)
Forge (Build)
Okteto (Build)
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https://github.com/GoogleContainerTools/skaffold
https://github.com/ksync/ksync
https://tilt.dev/
https://github.com/keel-hq/keel
https://github.com/helm/helm
https://forge.sh/
https://github.com/okteto/okteto


Resources (4/5)

stern (Debug)
kail (Debug)
kubetail (Debug)
Kubebox (Debug)
k9s (Debug)
kubefwd (Debug)
Telepresence (Debug)
Inlets (Debug)
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https://github.com/wercker/stern
https://github.com/boz/kail
https://github.com/johanhaleby/kubetail
https://github.com/astefanutti/kubebox
https://github.com/derailed/k9s
https://github.com/txn2/kubefwd
https://www.telepresence.io/
https://github.com/inlets/inlets


Resources (5/5)

Popeye (Test)
Sonobuoy (Test)
fortio (Test/Performance)
kube-monkey (Test/Chaos)
PowerfulSeal (Test/Chaos)
Garden (Test)
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https://github.com/derailed/popeye
https://sonobuoy.io/
http://fortio.org/
https://github.com/asobti/kube-monkey
https://github.com/bloomberg/powerfulseal
https://github.com/garden-io/garden


Thank you
Contact

Twitter: @pjausovec

Blog: https://learncloudnative.com

Slides: https://slides.peterj.dev

Github with Demos: https://github.com/peterj/gids-cloud-native-tools-demos
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https://twitter.com/pjausovec
https://learncloudnative.com/
https://slides.peterj.dev/
https://github.com/peterj/gids-cloud-native-tools-demos

