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What is KUTTL

KUbernetes Test TooL (kuttl)



KUTTL Origins

Kubernetes Universal Declarative Operator
(KUDO)

Declarative Testing



What is KUTTL

Unit

Integration

e2e



End-to-End Tests

• Tests the full stack (front to back to front round trip)
• Not necessarily developers
• Variety of Clusters
• Various Versions of Clusters
• Test in The Client ENV

• Provides a Working Example of Expectations (from 
user perspective)



Declarative Testing

Test Setup

What does that mean?



Declarative Testing

Assert!

What does that mean?



Declarative Testing

Assert!

What does that mean?





Who Needs a KUTTL?

Testing harness to declarative test:

• operators
• KUDO
• helm charts

• any other Kubernetes applications or 
controllers.



Testing Operators



How Do I Start KUTTLing?

brew install kuttl-cli

kubectl krew install kuttl*



KUTTL Basics



KUTTL CLI

k kuttl --help



KUTTL CLI
kubectl kuttl test ./test/



Test Steps

Test files: *.yaml or *.yml

Other files ignored
• useful for docs, license, etc.

<index>-<step-name>.yaml
• tests/e2e/example/00-pod.yaml 
• tests/e2e/example/00-assert.yaml 
• tests/e2e/example/01-staging.yaml

Step is all indexed files, evaluated followed by asserts (more to come)

Multiple YAML docs is common in a file

Files and Format



Test Steps

Step files are:
• Created if they do not exist in cluster

• Patch Updated if they exist
• Possible to express minimum updates

• Delete is possible through a TestStep Object

Create or Update



Asserts and Errors

<index>-assert.yaml
• Asserts the state was met within a time limit (default: 30 secs)

<index>-errors.yaml
• Asserts if a state exists that it is an error
• Asserts the absence of an object

Format



TestSuite
A collection of Tests

Test
A collection of TestSteps

TestStep
A “Step” in a Test
A Collection of declarative CRUD
Usually has an assert or error defined

TestAssert
Assert conditions



TestSuite

Folder of Tests

2 Concepts define a TestSuite

Configuration File



Test

• A Collection of Test Steps
• Test Name == Folder Name
• “list-pods” is the name of this test



TestStep

Indexed Files
Same Index, Same Step

2 Concepts define a TestStep

Defined Kind



TestAssert

Step file named with 
”assert” or “errors”

2 Concepts define a TestAssert

Defined Kind used within an 
assert step



KUTTL a TestSuite



KUTTL Namespace

By Default… KUTTL creates a namespace for each test

Providing test isolation



Your first KUTTL



Test Case Setup



Test Step 00
Setup



Test Step 00
Assert



Test Suite Configuration

Located in the working 
directory of kuttl

kuttl-test.yaml



Run Test Suite



Running 1 Test From the Suite

--test <test-name>



KUTTL Features



Test Steps

Delete is possible through a TestStep Object:

Delete



Test Steps

Arbitrary commands are possible and are run at the beginning of the step 
and run until complete

commands



Control the Namespace

Arbitrary commands are possible and are run at the beginning of the step 
and run until complete



Reusing Apply and Assert

TestStep can have array 
• Apply
• Asserts

Example



KUTTLing Tips

Asserts that an Event with reason “Started” happened for `my-pod`

Kubernetes Events are Objects



KUTTLing Tips

Certain objects (like CRDs) take time before they are available 
resources. 

At the TestSuite level, defined CRDs are waited for prior to tests
IF you have a CRD as part of a step, it is necessary to assert for that 
CRD prior to using.

Assuming 00-crd.yaml

CRDs or Waiting for K8S

00-assert.yaml

https://kudo.dev/docs/testing/tips.html#custom-resource-definitions

01-use.yaml

https://kudo.dev/docs/testing/tips.html


KUTTLing Tips
Helm

Also possible in a TestStep



KUTTL a URL
Pulls TestSuite and Runs!



KUTTL URL in TestSuite



KUTTL Assert Collectors

• Pod
• Command



KUTTL Reports

• Junit XML
• JSON

k kuttl test --report xml



KUTTLing an Operator



Operators

Installing CRDs

crdDir in kuttl-test.yaml

Or 

k kuttl test --crd-dir

Loads and Waits for CRD 

CRD



Operators

Examples for KUDO
KUDO controller (named manager) can be installed from the kudo cli
* k kudo init --wait

Controller



Operators

Examples for KUDO
After a `make manager` makefile task, run the `bin/manager` and set 

the `background` to true.

Controller in Dev



Project KUTTL



More KUTTLing
https://github.com/kudobuilder/kuttl/tree/main/pkg/test/test_data



KUTTL Released

• KUTTL v0.1.0
• Released March 26, 2020
• However it was based on 1 year of KUDO development

• KUTTL v0.7.0
• Released Oct 20, 2020

• Roughly 1 Month Cadence 



Call to Action

• KUTTL Project
• https://github.com/kudobuilder/kuttl

• k8s.io slack #kudo
• https://app.slack.com/client/T09NY5SBT/CG3HTFCMV

• Current docs:
• http://kuttl.dev

• KEP Process
• https://github.com/kudobuilder/kuttl/blob/master/keps/0001-kep-process.md

Get Involved

https://github.com/kudobuilder/kuttl
https://app.slack.com/client/T09NY5SBT/CG3HTFCMV
http://kuttl.dev/
https://github.com/kudobuilder/kuttl/blob/master/keps/0001-kep-process.md


@kensipe
slack: kensipe
kensipe@gmail.com

Thank you for KUTTLing with us!

https://github.com/kudobuilder/kuttl


