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Scaling to 5000 K8s Deployments

Over 300k WordPress installs

5% of the online world visits at least
one site we host each day
Transitioning from existing VM
platform to K8s

WPeNgine



WordPress

Open Source project started in 2003
Runs on a traditional LAMP stack
Requires shared file system

Users install Plugins and modify code
Requires access to the filesystem
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What are we doing

Virtual Machine K8s

nginx
anche j ) .
PHP | I [_T_T PHP ]
:storage \
:database
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Kubernetes 1.8 Limits

150,000 pods per cluster

100 pods per Node

Website resource utilization is highly variable
100 pods per node isn’'t dense enough
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Custom PHP Application Server

Written in Go

Runs PHP-FPM workers in namespace jails
Just in time mounts site content into the jall

Able to deploy an instance per existing VM
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Custom PHP Application Server

response
response \Q

K8S

request - response Pod
App Server

App Server
request

PHP Worker PHP Worker PHP Worker
Jail Jail Jail

PHP Worker PHP Worker PHP Worker
Jail Jail Jail
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300,000 deployments — 6,000 deployments
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Helm requires 3 pieces of information
What do you want me to do”?  (chart)

What are the settings? (values)
Where do | do it? (tiller)
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Deployment Problems

6000+ PHP worker deployments

Helm is our preferred K8s deployment method
Over 6,000 unique values files to try and maintain
[ regional K8s clusters
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How?
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Operators

Examples of existing operators
Elasticsearch
Kafka
Redis
etcd
Prometheus
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Custom Resources

Allows you to extend the K8s API
Represents any object you want in K8s

Store any data you want in the object
Added in K8s 1.7
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apiVersion: apiextensions.k8s.1io/vlbetal
kind: CustomResourceDefinition
metadata:
name: characters.stable.nicolerenee.io
spec:
scope: Namespaced
group: stable.nicolerenee.io
version: vl
names:
kind: Character
plural: characters
singular: character



apiVersion: stable.nicolerenee.io/vl
kind: Character
metadata:

name: thingl

spec:
name: Thing 1
from: Cat in the Hat
by: Dr. Seuss




vi cr memo.ynl
kubectl apply -f cr nemo.yml
character "nemo” configured

IR ubectl describe charsclers nemo
Mane : o

Mamespace default

Labels: =T} P =

Anmotations: Kubectl.kubernetes, loslast-applied -configuration={ "apiersion® “stable.nicolerenee. 10/v1", “Ki
nd® ;: "Character”, "netadata”  {"amotations® c{} . "nane®: "peno”, "nanespace® ; “"default™ ), "spec”  {"by" 1 "Pixar”, "fro

APFL Wersian: stable.nleolershes. lo/vl

Kimd: Character
Metadata!
Clustar Wase |
Creation Timestamp: d17=-11-17T04: 4013
Deletion Grace Period Seconds: =nil=
Beletion Timestamp: zfAil=
Generation: i)
Mesource Versiom: AX6480
Sell Link: Japis/stable.nicolerenee. Lo/ vl fnanespaces /defoul t/charact erss noms
HIE| StSafesf-chSl-11e7-9700-caadli5del5e
Spec:
By: Pixar
From: Flnding Nemo
Mame - I-EEL'-
Events:

— Kubectl get characters.stable.]


https://docs.google.com/file/d/1mFX1cFKREJdPPFTDHWHd1cvX9GtxFVtE/preview

Lostromos

AooTpopocg (lostromos) = boatswain

boatswain (n): a warrant officer on a warship, or a petty officer on a merchant vessel, in
charge of rigging, anchors, cables, etc.

github.com/wpengine/lostromos
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https://github.com/wpengine/lostromos

Lostromos

Monitors Custom Resources
Deploys helm chart for every Custom Resource

Handles changes on the Custom resource
Creations
Updates
Deletions
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Lostromos

~: kubectl create -f nemo.yml

character/nemo

deployment/nemo

- J
4 )

Tiller (Helm)

service/nemo

@nicolerenee3810



Lostromos

~: kubectl delete -f nemo.yml

character/nemo

deployment/nemo

- J
4 )

Tiller (Helm)

service/nemo
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https://docs.google.com/file/d/1k9zfxfgHJY2ftba4mIyj9xuX4AUJNqc0/preview

Challenges

How fast should deploys be?
How do we deploy new versions?
Monitoring

Reconciliation
What if we miss an event because we are offline
What if someone changes something
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Examples of Other Use Cases

Databases for your Application
Monitoring Agent for CloudSQL/RDS

lostromos/crwatcher
Update DNS with your provider via CR
Create cloud resources via CR
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Some ideas we have for the future

Support for watching resources beyond custom resources
Support additional deployment mechanisms

Other ideas are welcomed and PRs are happily accepted!
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github.com/wpengine/lostromos



