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Kubernetes and Spinnaker:
the paradigms



k8s: declare your intentions

Kubernetes is unique in its positioning to operators
● Declarative in nature
● Developer-friendly syntax
● Define your end state explicitly, k8s complies

Kubernetes tooling is extensible
● Easily interface with cloud providers
● ĈOåeçaéoçèĉ alloì declaçaéiëe → imperative translation



Intro to Spinnaker
What is it?
Multi-cloud continuous delivery platform
Open-source: github.com/spinnaker
Focused on fast, safe and reliable software delivery
At Netflix:

• ~11k applications
• ~28k pipelines
• ~200k pipeline executions per day

Two core sets of features:
• Application management

• Applications/microservices → infrastructure (clusters, 
firewalls, load balancers, etc.)

• Application deployment
• Continuous delivery workflows

https://github.com/spinnaker


Spinnaker/k8s: a history lesson

Traditional cloud infrastructure orchestration 
was/is very sequential

Ɣ SGs → launch configs → ASGs → load balancers
Ɣ Early providers were a perfect fit for simplification
Ɣ Pipelines allowed for easy sequencing of those events

Kind: Deployment
version: apps/v1
metadata:
name: app-that-needs-redis

---
kind: Service
apiVersion: v1
metadata:
name: app-service

spec:
ports:
- port: 80
targetPort: 8000

selector:
app: app-that-needs-redis

---
kind: Deployment
apiVersion: apps/v1
metadata:
name: redis

---
kind: Service
apiVersion: v1
metadata:
name: redis-service

spec:
ports:
- port: 6379
targetPort: 6379

selector:
app: redis

Spinnaker Meets Kubernetes

● Infçaèéçêcéêçe definiéionè became Ĉdeclaçaéiëeĉ
● V1: Very similar to imperative infrastructure providers
● V2: Fully adopts k8s declarative design: provide manifests

Ɣ SGĆè → Launch Configs → ASGĆè → Load Balancers



Spinnaker/k8s: the current state
Kêbeçneéeè iè declaçaéiëe Ĉin ièolaéion.ĉ Wiéh mêléiåle clêèéeçè, eíéeçnal èeçëiceè, oç comåleí 
dependencies, Kubernetes begins to benefit from external tooling like Spinnaker.

• Spinnaker k8s-v2 provider is fully declarative, accepting manifests as is
• Spinnaker pipelines are séill Ĉë1,ĉ or inherenélî imperaéiëe

Declarative YAML Imperative pipelines WAT?!
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SåinnakeçĆè
Managed Delivery



5 Years of Pipelines

app

(a simple pipeline) 10



5 Years of Pipelines
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orca orca orca
app app app

What are you 
trying to do?

Many unique 
pipelines

IéĆè haçd éo keeå 
my similar apps 

updated.

WhaéĆè éhe 
current best 

practice?

Why is this so 
complicated?



.deb

WhaéĆè îäêç inéené?

ĈIĆm éçîing éo deåloî a debian åackage éo mî éeèé enëiçonmené.ĉ



WhaéĆè îäêç inéené?

ĈIĆm jêèé éçîing éo figêçe oêé ìhî mî åiåeline iè failing.ĉ



WhaéĆè îäêç inéené?

ĈThe åeçèon ìho made éhiè åiåeline lefé,
and I donĆé knoì hoì éo change ié.ĉ



WhaéĆè îäêç inéené?

ĈI ìané éhingè éo be eaèieçĉ



I want to store config 
as code

orca orca orca
orca orca orcashard

7
shard

8
shard
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I want to easily manage 
many similar configs

Simple app

Prod app

Highly available app

I want someone else to 
decide the basics, 

and keep them up to date



Define infrastructure requirements as code

Define delivery requirements as code

Enter Managed Delivery

Share configs as best practices

Update best practices

Safely roll out updates of best practices

Provide pluggable spots for others to inject 
opinions



Definitions
Artifact

A versioned software package that you deploy
Resource

A piece of infrastructure you manage declaratively
Spec

User-supplied definition of a resource
Current state

The actual state of a resource in the cloud (if it exists)
Desired state

The state youĆd like a resource to be in at all times
Environment

Logical grouping of resources (test, staging, prod, etc.)
Constraint

A gate to promote an artifact version into an 
environment



Declarative
infrastructure

Natively supported resource kinds:
● EC2 Security groups
● EC2 Load balancers (classic 

and application)
● EC2 Clusters
● Titus Clusters

More resources can be supported 
via plugins

kind: ec2/cluster@v1
metadata:

serviceAccount: delivery-engineering@netflix.com
spec:

moniker:
app: keeldemo
stack: test

imageProvider:
reference: keeldemo

locations:
account: test
regions:
- name: us-west-2
- name: us-east-1

launchConfiguration:
instanceType: m5.large

capacity:
min: 1
max: 2
desired: 2

dependencies:
loadBalancerNames:
- keeldemo-test-clb
securityGroupNames:
- keeldemo Resource spec



name: sample-delivery-config
application: keeldemo
artifacts:
- name: keeldemo 

type: deb
environments:
- name: test

constraints: []
resources:
- kind: ec2/classic-load-balancer@v1

# details
- kind: ec2/cluster@v1

# details
- name: prod

notifications: # omitted for brevity
constraints: 
- type: depends-on

environment: test
resources:
- kind: ec2/cluster@v1

# details
- kind: ec2/classic-load-balancer@v1

# details

Declarative delivery

Artifacts describe your deployable 
software packages 

Environments logically group the 
resources needed to run your software. 
Foç eíamåle, Ĉéeèéĉ and Ĉåçodĉ ìiéh 
compute and networking resources

Constraints gate whether an artifact can 
be promoted to an environment: 
● deployed in prior environment
● deployment windows
● manual approval
● ...

Delivery config



Resource monitoring & actuation loop

Specs

Resource  
handler

Is there 
a delta?

Get the current 
and desired 

states

Please resolve it!



Resource monitoring & actuation loop

Specs

Resource  
handler

Is there 
a delta?

Get the current 
and desired 

states

Please resolve it!

These are 
plugins!
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Managed delivery:
current state



Environments view



Artifact details view
Source code 
integration



Manual promotion approval...

Approve or 
reject the 

deployment



...with Slack integration!



Pinning (rollback, hotfixes)



Pinning (rollback, hotfixes)



Pinning (rollback, hotfixes)



Maçking a ëeçèiän Ĉbadĉ



Maçking a ëeçèiän Ĉbadĉ



Keel plugins

ResourceHandler
Implement your own declarative resources

Resolver
Add your own opinions or smart defaults into resource specs

ConstraintEvaluator
Implement your own promotion constraints

ArtifactSupplier
Implement your own artifact types
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Kubernetes support in
Managed Delivery



Spinnaker/k8s: Managed Delivery
Bêé ìaié, iènĆé Managed Deliëeçî declaçaéiëe? DoeènĆé ié haëe a èimilaç API èéçêcéêçe?

Kind: Deployment
version: apps/v1
metadata:

name: app1-app
---
kind: Service
apiVersion: v1
metadata:

name: app1-service
spec:

ports:
- port: 80

targetPort: 8000
selector:

app: app1-app

Kind: Delivery
application: app1
environments:
- name: testing

constraints: [ ]
resources: 
- kind: k8s/resource@v1

spec:

- name: staging
constraints: 
- type: depends-on

environment: testing
resources: 
- kind: k8s/resource@v1

spec:

Infra config Delivery config

Delivery Info:
environments:
- name: testing

constraints: [ ]
resources: 

- name: staging
constraints: 
- type: depends-on

environment: testing
resources: 

Infra Manifests

Infra Manifests

Application config

He said the name of the 
presentation in the 
presentation!



Managed Delivery: Keel Plugin

github.com/nimakaviani/managed-delivery-k8s-plugin

38



• Kleat for Config Generation ( https://github.com/spinnaker/kleat )
> kleat generate halconfig.yml dest-dir/

Managed Delivery: Deployment

https://github.com/spinnaker/kleat


• Kleat for Config Generation ( https://github.com/spinnaker/kleat )
> kleat generate halconfig.yml dest-dir/

• Add plugin info to keel.yml

Managed Delivery: Deployment

https://github.com/spinnaker/kleat


• Kleat for Config Generation 
( https://github.com/spinnaker/kleat )

> kleat generate halconfig.yml dest-dir/

• Add plugin info to keel.yml

• Define Custom Overlays 
and Apply

> kustomize build base/

• Have îour cluster going …

Managed Delivery: Deployment

https://github.com/spinnaker/kleat


Managed Delivery: GitOps trigger

Delivery
config

Deck



Managed Delivery: GitOps trigger

Delivery
config

Pulling the manifest

Deck

Gate

Echo

Orca

Igor

Keel

Keel
DB



Managed Delivery: GitOps deploy

Delivery
config

Gate

Echo

Orca

Igor Cloud
Driver

Keel

Keel
DB

Kubernetes

Deck



AçenĆé éheçe äéheç èälêéiänè alçeadî?
Existing solutions:
● require piecing together support for 

K8S, or support only Kubernetes

● require piecing together support for 
GitOps workflows, or support only 
GitOps workflows

● require piecing together support for 
infrastructure outside Kubernetes 
(AWS, etc.)

FluxArgoCD

(Argo Flux)

Plus all the usual suspects:

...

+

jenkins.io

Creative Commons license

https://jenkins.io/
https://creativecommons.org/licenses/by-nc-sa/4.0/


AçenĆé éheçe äéheç èälêéiänè alçeadî?
Existing solutions:
● require piecing together support for 

K8S, or support only Kubernetes

● require piecing together support for 
GitOps workflows, or support only
GitOps workflows

● require piecing together support for 
any infrastructure outside Kubernetes 
(AWS, etc.)

FluxArgoCD

(Argo Flux)

Plus all the usual suspects:

...

+

Managed Delivery addresses 
these gaps

jenkins.io

Creative Commons license

https://jenkins.io/
https://creativecommons.org/licenses/by-nc-sa/4.0/


Cäming Sään …

Community deployment of 
keel & Managed delivery 
using Kleat



Cäming Sään …

Community deployment of 
keel & Managed delivery 
using Kleat

Robust and reliable
Kubernetes Keel Plugin



MD Templating Model
HELM Kustomize

Igor

Keel

Cloud
Driver

Provider

Orca
stage



MD Templating Model
HELM Kustomize

Igor

Keel

Cloud
Driver

Provider

Orca
stage

- kind: k8s/kustomize@v1
metadata:

account: my-k8s-account

name: kustomization.yml
spec:

apiVersion: kustomize.config.k8s.io/v1beta1
namePrefix: prod-
configMapGenerator:
- files:
- application.properties
name: demo-configmap

patchesStrategicMerge:
- patch.yml

- kind: k8s/kustomize@v1
metadata:

account: my-k8s-account

name: patch.yml
spec:

apiVersion: apps/v1
kind: Deployment
metadata:
name: the-deployment

...



MD Templating Model
HELM Kustomize

Igor

Keel

Cloud
Driver

Provider

Orca
stage

Delivery across Stacks

AWS     /     Azure
GCE     /     Oracle

AliCloud

Kubernetes 
Titus

AppEngine
Cloud Foundry

Application
Abstractions
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Thank you!
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