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“Kubernetes is the 
answer. What was 
the question?”
https://twitter.com/charlesfitz/status/
1068203930683752448
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Expands K8s 
interfaces

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　@xeraa



Developer 
!
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Custom Resource Definition 
(CRD)

Think: Elasticsearch, Kibana,…

Contrast: Built-in resources (Pods, 
Services, Secrets, StatefulSets)
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Custom Resource (CR)
CRD == type definition (class)

CR == instance (object)
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Operators
MongoDB, Kafka, Redis, CockroachDB,…

Operator "Marketplaces":
https://operatorhub.io
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https://operatorhub.io/




Elastic Operator
Elasticsearch, Kibana, 

Beats, Agent, APM Server, 
Maps, Enterprise Search

https://github.com/elastic/cloud-on-k8s
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https://github.com/elastic/cloud-on-k8s


Custom Controller
Brings CRDs to "life":
reconciliation loop

Upgrades, secrets, certificate 
management,…
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Opinionated
Encode best practices &
operational knowledge
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Running on K3s: the fast way
# Get and install the Elastic Operator
kubectl create -f https://download.elastic.co/downloads/eck/2.5.0/crds.yaml
kubectl apply -f https://download.elastic.co/downloads/eck/2.5.0/operator.yaml

# Monitor its logs
kubectl -n elastic-system logs -f statefulset.apps/elastic-operator

# Get all pods including the operator
kubectl get pods --all-namespaces
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Running on K3s: Helm Chart
# Add the Elastic repository
helm repo add elastic https://helm.elastic.co

# Update the available repos
helm repo update

# Install the current Elastic Operator
helm install elastic-operator elastic/eck-operator \
     -n elastic-system --create-namespace

# Monitor its logs
kubectl -n elastic-system logs -f statefulset.apps/elastic-operator

# Get all pods including the operator
kubectl get pods --all-namespaces
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Sample 1
Resources & Operator logs

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　@xeraa



apiVersion: elasticsearch.k8s.elastic.co/v1
kind: Elasticsearch
metadata:
  name: quickstart
spec:
  version: 8.5.1
  nodeSets:
    - name: default
      count: 1
      config:
        node.store.allow_mmap: false
---
apiVersion: kibana.k8s.elastic.co/v1
kind: Kibana
metadata:
  name: quickstart
spec:
  version: 8.5.1
  count: 1
  config:
    server.publicBaseUrl: "https://xeraa.wtf"
  elasticsearchRef:
    name: elasticsearch-quickstart
  http:
    service:
      spec:
        type: LoadBalancer



Debug
# Apply the manifest
kubectl apply -f sample-1.yml

# Are the pods running?
kubectl get pods

# Is Kibana deployed?
kubectl get kibana

# What's in the logs?
kubectl -n elastic-system logs -f statefulset.apps/elastic-operator

# See the details of Kibana
kubectl describe kibana quickstart
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Fix
Change elasticsearchRef

# Reapply the manifest
kubectl apply -f sample-1.yml

# Are the pods running now?
kubectl get pods

# Is Kibana deployed now?
kubectl get kibana

# Open Kibana in the browser — what is the password?
kubectl get secret quickstart-es-elastic-user \
        -o go-template='{{.data.elastic | base64decode}}'
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PS: Handy aliases
# Elasticsearch by full name
kubectl get elasticsearch

# Elasticsearch by alias
kubectl get es

# Multiple resources by alias
kubectl get es,kb,sts,deploy,po

# Elastic resources
kubectl get elastic
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Cleanup
# Delete the first sample
kubectl delete -f sample-1.yml

# Check the successful termination
kubectl get pods
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Sample 2
Inspecting containers, 
memory requirements & 

rolling upgrades
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cat <<EOF | kubectl create -f -
apiVersion: elasticsearch.k8s.elastic.co/v1
kind: Elasticsearch
metadata:
  name: elasticsearch-sample
spec:
  version: 8.5.1
  nodeSets:
  - name: default
    count: 3
    config:
      node.store.allow_mmap: false
  podTemplate:
    spec:
      containers:
      - name: elasticsearch
        env:
        - name: ES_JAVA_OPTS
          value: -Xms750m -Xmx750m
        resources:
          requests:
            memory: 1.5Gi
          limits:
            memory: 1.5Gi
EOF



Debug
# Check the pods
kubectl get pods

# Check the memory constraint — is it set to 1.5GB?
kubectl get pod elasticsearch-sample-es-default-0 -o json | jq .spec.containers[0].resources

# Check the heap size — is it set to 750MB?
kubectl get pod elasticsearch-sample-es-default-0 -o json | jq .spec.containers[0].env

# Check the deployed resource
kubectl get elasticsearch elasticsearch-sample -o yaml
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cat <<EOF | kubectl apply -f -
apiVersion: elasticsearch.k8s.elastic.co/v1
kind: Elasticsearch
metadata:
  name: elasticsearch-sample
spec:
  version: 8.5.1
  nodeSets:
  - name: default
    count: 3
    config:
      node.store.allow_mmap: false
    podTemplate:
      spec:
        containers:
        - name: elasticsearch
          env:
          - name: ES_JAVA_OPTS
            value: -Xms750m -Xmx750m
          resources:
            requests:
              memory: 1.5Gi
            limits:
              memory: 1.5Gi
EOF



Fix
# Watch the rolling upgrade
watch -n 1 kubectl get pods

# Check the memory constraint again
kubectl get pod elasticsearch-sample-es-default-0 -o json | jq .spec.containers[0].resources

# Check the heap size again
kubectl get pod elasticsearch-sample-es-default-0 -o json | jq .spec.containers[0].env

# Cleanup
kubectl delete es --all
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PS: Fixed through a hack

--validate=false
needed since https://github.com/elastic/cloud-on-k8s/pull/2433
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Sample 3
Relationship between Pod, 

STS, PVC, and PV
volumeClaimTemplate
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apiVersion: elasticsearch.k8s.elastic.co/v1
kind: Elasticsearch
metadata:
  name: elasticsearch-sample
spec:
  version: 8.5.1
  nodeSets:
  - name: default
    count: 3
    config:
      node.store.allow_mmap: false
    volumeClaimTemplates:
    - metadata:
       name: elasticsearch-data
      spec:
       accessModes:
         - ReadWriteOnce
       resources:
         requests:
           storage: 1Gi
       storageClassName: elasticsearch



Debug
# Apply the manifest
kubectl apply -f sample-3.yml

# Are the pods running?
kubectl get pods

# What is in the pod events?
kubectl describe pod elasticsearch-sample-es-default-0

# What is in the volume specs?
kubectl get pod elasticsearch-sample-es-default-0 -o json | jq .spec.volumes

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　@xeraa



Elasticsearch Storage
Each NodeSet has a StatefulSet == 

several Pods and PVs

PVC to acquire a volume

PV asynchronously created to match 
claims
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Debug
# Inspect PVCs
kubectl get pvc

# Describe one
kubectl describe pvc elasticsearch-data-elasticsearch-sample-es-default-0

# What are the available options?
kubectl get storageclass
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Fix
Change to storageClassName: local-path

# Is it as easy as this?
kubectl apply -f sample-3.yml

Change to name: default-fixed

# Apply both changes
kubectl apply -f sample-3.yml

# What happens with the pods?
kubectl get pods

# What is the state of the storage now?
kubectl get pvc
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Conclusion
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No 
!

 Science
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Monitor
the Elastic Operator

with

the Elastic Operator
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Using --force
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