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How it started

How it is going
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Kubernetes Architecture: extensible and pluggable
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Kubernetes Architecture: APl + Semantics

Kubernetes API: IPv4

community / contributors / devel / sig-testing / e2e-tests.md (0

& lunarwhite Fix broken links in contributors guide v/

| Preview | Code = Blame 786 lines (604 loc) - 35 kB

apiVersion: v1
kind: Node
metadata:

name: nodel
spec:

[podClDR: 10.0.0.0/24

apiVersion: v1
kind: Pod
metadata:
name: app-http
namespace: default
spec:
containers:
- hame: app
image: myapp:0.1

apiVersion: v1
kind: Service
metadata:
name: Ib-app
namespace: default
spec:

End-to-End Testing in Kubernetes
Table of Contents

* End-to-End Testing in Kubernetes
o Overview
o Building Kubernetes and Running the Tests
= Cleaning up

[ clusterlP: 10.96.0.13

o Advanced testin:
] = Extracting a specific version of Kubernetes

type: LoadBalancer

= Bringing up a cluster for testing
= Debugging clusters
= Debugging an E2E test with a debugger (delve]
= Local clusters
= Testing against local clusters
= Version-skewed and upgrade testing

status: = status:

addresses: status: loadBalancer:
(-address: 192.168.0.5 phase: Running ingress:

type: InternallP podIP: 10.0.0.5 [ -ip: 196.23.45.23

= Test jobs naming convention
] o Kinds of tests

= Viper configuration and hierarchichal test parameters.

= Conformance tests

o Continuous Integration

kubernetes




Kubernetes Implementation: one of multiple
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Kubernetes Networking: end to end principle
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Kubernetes networking: Nodes apiVersion: v1

kind: Node
metadata:
name: node’
/—.4 K8s cluster | spec:
[podCIDR: 10.0.0.0/24
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status:

addresses:

- address: 192.168.0.5

ype: interna
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Kubernetes networking: Nodes

3. If running With\
cloud-provider=external

the CCM sets the addresses
and some conditions

4. If ipam-controller is running

the PodCIDR fields are

populated

. Kubelet register
the node object

SN
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2 Kubelet sets th
and conditions

e staty
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apiVersion: v1
kind: Node
metadata:
name: node1
spec:
podCIDR: 10.0.0.0/24

status:
addresses:
- address: 192.168.0.5
type: InternallP
conditions:
- address: 192.168.0.5
type: InternallP




Node Initialization

Register

Update Status
. Renew Lease

kube-apiserver

<

< HTTP/REST >

One of the runtime checks is
“NetworkReady”, this is implemented
on the container runtimes just as a
check that a configuration file for the
CNI exists

NetworkReady
RuntimeReady / \

Container
Runtime

N

GRPC/CRI-API
'C 4

Kubelet does not block on startup, it
runs the apiserver and runtime checks
periodically on independent goroutines
and starts to process events. The
Node is not declared Ready until all
the checks are OK




Kubernetes networking: Pods

-

apiVersion: v1
kind: Pod
metadata:
name: app-http
namespace: default
spec:
containers:
- name: app
image: myapp:0.1

status:
phase: Running
podIP: 10.0.0.12
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Kubernetes networking: Pods

1. Users creates a

1. Users creates a
Deployment and th
CM creates the
corresponding P

sched

2. Kube-scheduler watches
Pods and Nodes and schedule
the Pod into a specific Node

api

3. Kubelet receives the\

Pod and uses CRI-API to
communicate with the
container runtime to
create the Pod

apiVersion: v1
kind: Pod
metadata:
name: app-http
namespace: default
spec:
containers:
- name: app
image: myapp:0.1

status:
phase: Running
podIP: 10.0.0.12




RunPodSandboxRequest.PodSandboxConfig
- DNSConfig

Kubernetes networking: CRI - PortMapping

- Hostname
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Kubernetes networking: Services
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Kubernetes Services: ClusterlP

apiVersion: v1
kind: Service
metadata:

name: service

fp%cz_ n — ] _— n — ] “

clusterIP: 10.96.0.1 .

clusterIPs: I

- 10.96.0.1
"R 1 TR Py Tudte P

ipFamilies:

- IPv4

ipFamilyPolicy: SingleStack
ports:
- name: https
port: 443
protocol: TCP
targetPort: 6443
type: ClusterIP

apiVersion: apps/v1
kind: Deployment
metadata:
name: server-deployment
labels:
app: MyApp
spec:
replicas: 2
selector:
matchLabels:
app: MyApp
template:
metadata:
labels:
app: MyApp
spec:
terminationGracePeriodSeconds: 30
containers:
- name: agnhost
image:
k8s.gcr.io/e2e-test-images/agnhost:2.39
args:
- netexec
- --http-port=860

clusterlP:Port




Kubernetes Services: NodePort

apiVersion: v1

kind: Service

metadata:
name: service

spec:
clusterIP: 10.96.0.1
clusterlIPs:
- 10.96.0.1
internalTrafficPolicy: Cluster
ipFamilies:
- IPv4
ipFamilyPolicy: SingleStack

ports:
- name: https
port: 443

aPlEEeCod: shial = wem = = =
r targetPort: 6443

nodePort: 31023

l type: NodePort

apiVersion: apps/v1
kind: Deployment
metadata:
name: server-deployment
labels:
app: MyApp
spec:
replicas: 2
selector:
matchLabels:
app: MyApp
template:
metadata:
labels:
app: MyApp
spec:
terminationGracePeriodSeconds: 30
containers:
- name: agnhost
image:
k8s.gcr.io/e2e-test-images/agnhost:2.39
args:
- netexec
- --http-port=860

NodelP:NodePort
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Kubernetes Services: Load Balancer

apiVersion: v1

kind: Service

metadata:
name: service

spec:
clusterIP: 10.96.0.1
clusterlIPs:
- 10.96.0.1
internalTrafficPolicy: Cluster
ipFamilies:
- IPv4
ipFamilyPolicy: SingleStack

ports:
- name: https
port: 443

protocol: TCP
targetPort: 6443
n _— | | —_— n _— | | —_—
f type: LoadBalancer
status:
loadBalancer:

ingress:

- ip: 202.34.23.12
\IJLI_I_I_IJ

apiVersion: apps/v1
kind: Deployment
metadata:
name: server-deployment
labels:
app: MyApp
spec:
replicas: 2
selector:
matchLabels:
app: MyApp
template:
metadata:
labels:
app: MyApp
spec:
terminationGracePeriodSeconds: 30
containers:
- name: agnhost
image:
k8s.gcr.io/e2e-test-images/agnhost:2.39
args:
- netexec
- --http-port=860

-

LoadBalancerlP:Port
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Kubernetes Services: Headless

apiVersion: v1
kind: Service
metadata:
name: headless
peCc.mmm = mmm = =m = Em =
clusterIP: None
clusterIPs:
l - None
- in;rn.al'lgff.icmic.y: ﬁus.te
ipFamilies:
- IPv4
ipFamilyPolicy: SingleStack
ports:
- name: https
port: 443
protocol: TCP
targetPort: 6443
type: ClusterIP

—
r

apiVersion: apps/v1
kind: Deployment
metadata:
name: server-deployment
labels:
app: MyApp
spec:
replicas: 2
selector:
matchLabels:
app: MyApp
template:
metadata:
labels:
app: MyApp
spec:
terminationGracePeriodSeconds: 30
containers:
- name: agnhost
image:
k8s.gcr.io/e2e-test-images/agnhost:2.39
args:
- netexec
- --http-port=860




Kubernetes Services

api

3. EP/EPS

controllers watch @

pod updates. cm

4. If the Service selector
matches the Pod an EP/EPS i
generated

2. Kubelet updates

e status and IPs

5. Kube-proxy
watches Services
and
EndpointSlices

5 and installs the
corresponding

\rules on the host

1. Kubelet creates
the Pod

apiVersion: v1
kind: Service
metadata:

name: Ib-app

namespace: default

spec:

clusterlP: 10.96.0.13

selector:
app: MyApp

type: ClusterlP

ports:

- name: port8080
port: 8080
protocol: TCP
targetPort: 8080




Pod
DeletePod Pod Unready Pod

(pr‘obes fail) Terminated
Grace Period i
conditions: conditions: conditions:
ready: true ready: false ready: false <Pod Removed>
serving: true serving: true serving: false
terminating: false terminating: true terminating: true

\

EndpointSlice



Load
Balancer
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Load
Balancer

Health Check starts
failing to indicate

the Load Balancer = == = == = ==
to not send more .

Health Check Health Check
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Load
Balancer

Health Check

Health Check starts Health Check

to pass once the

new pod is running
and ready
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Kubernetes Ingress == L7 Load Balancer

apiVersion: v1
kind: Ingress

metadata:

myapp
name: minimal-ingress
spec:
ingressClassName: nginx-example
rules:
- http:
paths:
- path: /foo GET /fOO AL
pathType: Prefix
backend:
service:
name: myapp GET /bar
port:
number: 80
my-secon
- path: /bar
pathType: Prefix d-app
backend:
service:
name: my-second-app
port:
number: 80 my-secon

d-app




Gateway API aims to standardize the space

2"
A SN

GatewayClass

A modern set of APIs for deploying
L4 and L7 routing in Kubernetes

Infrastructure
provider . . .
Designed to be generic, expressive,
extensible, and role-oriented
x‘ @ Gateway
Cluster
operator
ﬂ HTTPRoute
Application /
developer \
m HTTPRoute
.-. Service
Application
developer /\
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What is next

qithub

€ 2> C =

Board - WIP: SIG Network KEl X

Cx O/ 0 ¢

= O kubernetes / Projects / WIP: SIG Network KEPs &

& WIP: SIG Network KEPs

B Table [ Board ~ + New view

Filter by keyword or by field

O New 1

This KEP has not yet been confirmed as
something we want to do.

( enhancements #4427 ]
Relaxed DNS search string validation

+ Add item

O Pre-Alpha 3

This KEP is something we want to do, but has
not been implemented yet.

@ enhancements #3698
Multi-Network

(© enhancements #784.
Graduate the kube-proxy C fi

B

O Alpha 5

This KEP is designated "alpha” in a specific
Kubernetes release.

© entancements #1660 ©

Make Kubernetes aware of the LoadBalancer
behaviour

Vvibetal

© enhancements #4410 @®

[KNI] Kubernetes Network relmagined
(interface)

+ Add item

® #1880 ¢
Multiple Service CIDRs
@ enhancements #3836 El

Kube-proxy improved ingress connectivity
reliability

© enhancements #3866 ¢
nftables kube-proxy backend

© enhancements #4004 R %

Deprecate status.nodelnfo.kubeProxyVersion
field

+ Add item

Q Type

O Beta 4

This KEP is designated "beta" in a specific
Kubernetes release.

© enhancements #2681 8

Field status.hostIPs added for Pod

© enhancements #3458 El

Remove transient node predicates from
KCCM's service controller

© enhancements #3705 Y
Cloud Dual-Stack ~-node-ip Handling
( enhancements #2433 <]
Topology Aware Routing

+ Additem

+ Add item

) | [+-)(0)(n]) (o]

@ -o -

Add status update

OGA 1

This KEP is designated "GA" in a specific
Kubernetes release.

( enhancements #3668

Reserve nodeport ranges for dynamic and
static allocation




