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Environment Setup

https://github.com/kgateway-dev/kgateway/tree/kubeconeu-2026-contribfest 

https://github.com/kgateway-dev/kgateway/tree/kubeconeu-2026-contribfest


Forking

● kgateway uses a “fork and PR” model for code contributions, creating your fork 
is easy though.

● Navigate to https://github.com/kgateway-dev/kgateway/ in your browser.

Click the drop down arrow in the Fork element located near the top right 
corner, then select “Create new fork” from the context menu

https://github.com/kgateway-dev/kgateway/


What Development Environment
Should I Use? 
● kgateway contributors use many different DEs successfully

○ VSCode
○ GoLand
○ Cursor
○ (neo)vim
○ Emacs

● For the purposes of ContribFest, Github’s Codespaces is highly recommended
○ DevContainers are another strong option, however the image is quite large 

and pulling it over conference wifi is unlikely to work well



Launch your Codespace

From your fork, click the Code drop down, then switch to the Codespaces tab
Click the “...” (breadcrumbs) and select “New with options..” from the menu



Dev Containers

Step 1:

git clone 
https://github.com/<fork>/kgateway.git

Step 2: Checkout branch
kubeconeu-2026-contribfest

Step 3: Open in VSCode

https://github.com/kgateway-dev/kgateway.git


Agenda

❏ Basic Environment Setup

❏ Kgateway Background + Why YOU Should Contribute!

❏ Kgateway Architecture Overview

❏ Kgateway Code Walkthrough

❏ Testing in kgateway
❏ Conformance
❏ Unit
❏ Benchmarks
❏ E2E
❏ Manual Testing

❏ How to Join the Kgateway Community



Background on kgateway



What is a Gateway? 

https://landscape.cncf.io/ 

A gateway is a 
centralized server that 
sits between clients 
and backend services, 
routing, securing, and 
managing API 
requests.

https://landscape.cncf.io/


How is a Gateway Deployed?

https://kgateway.dev/docs/envoy/latest/about/deployment-patterns/ 

Single Proxy Sharded Proxy

https://kgateway.dev/docs/envoy/latest/about/deployment-patterns/


How is a Gateway Deployed?

https://kgateway.dev/docs/envoy/latest/about/deployment-patterns/ 

Tiered Proxy Mesh Integrated

https://kgateway.dev/docs/envoy/latest/about/deployment-patterns/


kgateway: A History



Architecture Overview



Kgateway Components



How does kgateway work?
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What is xds? 

● Envoy Proxy dynamically discovers and update its configuration

● At runtime 

● Without restarting

● (xDS) x Discovery Service

○ LDS (Listener Discovery Service)

○ RDS (Route Discovery Service)

○ CDS (Cluster Discovery Service)



Kubernetes Gateway API

apiVersion: gateway.networking.k8s.io/v1

kind: Gateway

metadata:

 name: ingress-gateway

spec:

 gatewayClassName: kgateway

 listeners:

 - name: http

   port: 80

   protocol: HTTP

● SIG-Network project being built to 
standardize service networking in 
Kubernetes

● Portable API specifications are defined 
as custom resources and are 
supported by many implementations.



Infrastructure Provider: 
● Manages infrastructure

○ allows multiple isolated clusters 
to serve multiple tenants, e.g. a 
cloud provider

Cluster Operator: 
● Manages clusters 

○ policies, network access, 
application permissions, etc.

Application Developer: 
● Manages an application 

○ application-level configuration 
and Service composition

Kubernetes Gateway API



Code Base Walkthrough



Navigating the Codebase

kgateway Repo
● /api: Kubebuilder api definitions

● /install: Helm charts

● /pkg: shared packages across some/all binaries
○ /kgateway - Core controller logic

■ /extensions2/plugins - integrations that extend translation (eg: Policies)

● /tests/e2e: e2e tests



Testing: Conformance Tests  



What do Conformance Tests Test?

● Verify that implementations match the Kubernetes Gateway API specification

● Behaviour-driven tests

○ Traffic Routing && Modification

○ Resource Status

● Core vs Extended Tests



Where do Conformance Tests Come 
From?

https://github.com/kubernetes-sigs/gateway-api/tree/main/conformance 

https://github.com/kubernetes-sigs/gateway-api/tree/main/conformance


Levels of Conformance

● Conformant

○ Core

○ Claimed Extended Features

● Partially Conformant

○ Subset

○ Aspire to be Conformant

● Stale

○ Were conformant but haven’t submitted reports recently

● https://gateway-api.sigs.k8s.io/implementations/#conformant 

https://gateway-api.sigs.k8s.io/implementations/#conformant


Code Time: Run the Conformance Tests

# Setup cluster with kgw installed

$ make run

# Run specific conformance test

$ make conformance-HTTPRouteHeaderMatching

# Run all conformance tests

$ make all-conformance 



How does kgateway extends the 
Gateway API 



The Gap Gateway API Intentionally 
Leaves

The Gateway API defines several resource types. The 
most common ones you will encounter are:

That covers routing. Production systems need more. The 
Gateway API spec deliberately does not define how these 
work. It leaves room for each implementation to add these 
features via their own CRDs.

This is the Policy Attachment pattern:

● You create a project specific policy resource.
● You point it at a Gateway, HTTPRoute, or other 

supported resource via targetRefs.
● The controller applies the behavior.



How kgateway fills that gap?



What TrafficPolicy Supports

https://medium.com/@mayorfaj/gateway-api-
kgateway-vs-ingress-controllers-a-comprehe
nsive-comparison-b7567533f138

https://medium.com/@mayorfaj/gateway-api-kgateway-vs-ingress-controllers-a-comprehensive-comparison-b7567533f138
https://medium.com/@mayorfaj/gateway-api-kgateway-vs-ingress-controllers-a-comprehensive-comparison-b7567533f138
https://medium.com/@mayorfaj/gateway-api-kgateway-vs-ingress-controllers-a-comprehensive-comparison-b7567533f138


What Other Policies kgateway Supports



The Translation Pipeline



Testing: Unit Tests   



How We Test Translation - Golden File Tests



Hands-on Exercise: Break it, Find it , Fix it



Understand the tests
Step 3: Compare Output



Find the bug and Fix it



Testing: benchmarks  



Benchmarks in kgateway

Gateway API implementation puts a proxy (Envoy, 

NGINX, etc.) in front of traffic. The proxy is fast. The 

bottleneck is how quickly the *control plane* translates 

your Kubernetes resources into proxy configuration.

The Gateway API exposes an attachedRoutes status 
field on the Gateway object. It reports how many Route 
resources have been successfully attached to the 
Gateway.

In this test, we create a large number of routes and 
measure how quickly that status field reflects the updated 
count.

● The Attached Routes benchmark asks a narrow 
question:

○

Focus on Attached Routes
What Attached Routes measures

1. Create N HTTPRoute resources attached to a Gateway.
2. Watch .status.listeners[].attachedRoutes.
3. Measure how long it takes for status to catch up.

Key metrics to call out

● Setup time: time to add one more route after the baseline is 
already in place

● Teardown time: time to remove that route and return to the 
baseline state

● Total writes: how much status churn the controller produces

gateway-api-bench:https://github.com/howardjohn/gateway-
api-bench?tab=readme-ov-file

kgateway load testing: 
https://github.com/kgateway-dev/kgateway/blob/main/test/e2e/fe
atures/loadtesting/README.md

https://github.com/howardjohn/gateway-api-bench?tab=readme-ov-file
https://github.com/howardjohn/gateway-api-bench?tab=readme-ov-file
https://github.com/kgateway-dev/kgateway/blob/main/test/e2e/features/loadtesting/README.md
https://github.com/kgateway-dev/kgateway/blob/main/test/e2e/features/loadtesting/README.md


How Attached Routes Works

Methodology

1. Create a baseline of N routes, for example 1000.
2. Wait until those routes are fully processed.
3. Start the stopwatch and add exactly 1 more route.
4. Stop when attachedRoutes changes from N to N+1.
5. Delete that route and measure how long it takes to return from N+1 back to N.

What the numbers mean

● Setup time answers: how quickly can the control plane absorb one more route 
at scale?

● Teardown time answers: how quickly can it remove that route and stabilize 
again?

● This isolates steady-state behavior better than bulk create timings.



 How kgateway Runs Attached Routes
● Designed in EP #11210 and implemented in test/e2e/features/loadtesting/.
● Integrated into the existing testify-based e2e framework. No separate benchmarking binary.
● Uses VClusterSimulator to create fake nodes, services, and EndpointSlice objects.
● Uses event-driven monitoring to record attachedRoutes changes over time.
● kgateway uses KRT for dependency tracking.
● Adding route #1001 should not force expensive reprocessing of routes #1 through #1000.

● Records two metrics for this 
talk:

○ Setup time
○ Teardown time

● Uses scale-aware thresholds:
○ Baseline: 1000 routes
○ Production: 5000 routes



Testing: e2e tests   



Code Time: Run the e2e tests

1. Go to GitHub Codespace
 

2. Open test/e2e/features/header_modifiers/suite.go

3. Follow instructions in the comments to run the test



Recap: Testing 101

● Test Like a User
○ If users wouldn’t do it in Kubernetes, our e2e tests shouldn’t either.

■ Kubernetes manifests
■ Helm installs
■ CI/CD-style updates

● Test Real Behavior
○ Validate real traffic through the gateway, not just internal state

● Make Tests Reusable

● Optimize for Developers



Testing: manual!  



Code Time: Labs in kgateway

https://play.instruqt.com/soloio/invite/uys5cvqduc0e 

Sometimes you just need to see a feature in action:

https://play.instruqt.com/soloio/invite/uys5cvqduc0e


More: Labs in kgateway

Homework: test kgateway features in sandbox

https://kgateway.dev/resources/labs/  https://kgateway.dev/learn/  

https://kgateway.dev/resources/labs/
https://kgateway.dev/learn/


Kgateway community



Community Structure

Contributor Ladder:
● Code Owner

○ Maintainer with special review permissions for sensitive sections of the codebase 
● Maintainer

○ Approve pull requests in specific directories
○ Recommend and review other contributors to become Maintainers

● Org Member 
○ May be assigned Issues and Reviews.
○ May give commands to CI/CD automation.
○ May label/triage issues.

● Contributor

Community Meetings biweekly Tuesday 2pm ET 



Become a kgateway contributor!

Contributions are not only code! You can…
- Documentation fixes and updates
- Report issues
- Show up to meetings, take notes
- Answer questions from other community 

members on slack/GitHub
- Submit feedback on issues and PRs 
- Test releases and patches 
- Run events
- Promote the project in public, and more! 



How to Join the Community? 

● CNCF slack! #kgateway
● Bi-weekly Community Meeting on Tuesday 2pm ET
● LFX Mentorship Program & Google Summer of Code
● Good First Issues on GitHub

Want to learn more?

● Try out the project by following the docs: 
https://kgateway.dev/docs/  

● Instruqt Labs: https://www.solo.io/resources/lab  

https://kgateway.dev/docs/
https://www.solo.io/resources/lab


LFX Mentorship Program

Get paid to contribute to Open Source! 

● Three applications cycles per year, 
often multiple projects per cycle! 



Thank you!


