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2. 28X 7l

1) Kubernetes 1+ &84

Kubernetes 1 &8M

Self-managed solution:

Minikube: Single node, Windows and MacOS with virtualization

MicroK8s: It was just for a Single node, Linux (Now for multimode)

K3s: lightweight Kubernetes (512 MB RAM, 200 MB disk), SQLite (Instead of Etcd)
Kind: Kubernetes-in-Docker (Windows, Mac, and Linux)

Desktop Docker: Docker for Mac/Windows now ships with a bundled Kubernetes offering
K3d: K3s-in-Docker (similar to Kind).

Kubeadm: The official CNCF tool for provisioning Kubernetes clusters

Kubespray: Composition of Ansible playbooks, inventory, provisioning tools
Enterprise solution:

®m OpenShift: Red Hat (IBM), hybrid cloud, enterprise container platform

m Rancher: Rancher, multi-cluster orchestration platform

Cloud-based solution:

= Amazon EKS: Amazon Elastic Container Service (EKS) for Kubernetes

m Google Cloud: Kubernetes Engine

m MS Azure: Azure Kubernetes Service (AKS)

= IBM Cloud: IBM Cloud Kubernetes service

References:
4 &8 Host Image: Ubuntu Desktop 16.04, CentOS 7, Ubuntu Server 18.04
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2) Hypervisor

Type 1 Hypervisor &M

Type 1 Hypervisor:

= Windows Hyper-V 2019

vSphere 6.7

|
= XenServer 7.6
= KVM

Feature Windows Hyper-V 2019 vSphere 6.7 XenServer 7.6
RAM/Host 24TB 12TB 5TB 12TB
12 TB for generation 2;
RAM/VM - 6TB 1.5TB 6TB
1 TB for generation 1
240 for generation 2;
CPUs/VM - 128 32 240
64 for generation 1;
64 TB for VHDX format;
VM Disk 62TB 2TB 10TB
2040 GB for VHD format
VM Live Migration Yes Yes Yes Yes
VM Replication supports Yes Yes Yes Yes
Overcommit resources No Yes No Yes
Disk 1/O Throttling Yes Yes Yes Yes
Hot plug of virtual resources Yes Yes Yes Yes

References:

JS Lab



2. 2X L
2) Hypervisor

Type 2 Hypervisor &M

VirtualBox 5.2.22 Player 15 Workstation 15 Fusion 11 Fusion Pro 11 ESXi 6.7
Hypervisor Type 2 2 2 2 2 1
Licensing Free Free From 250 $ 80$ 160$ Free/Paid (from 495S)
Virtualization Hardware + Software Hardware Hardware Hardware Hardware Hardware
Host OS Linux, Windows, Solaris, ma Linux, Windows Linux, Windows macOS macOS -
cOS, FreeBSD
Guest 0S Linux, Windows, Solaris, Fre|Linux, Windows, Solaris, Fre|Linux, Windows, Solaris, Fre|Linux, Windows, Solaris, Fre|Linux, Windows, Solaris, Fre|Linux, Windows, Solaris, Fre
eBSD, macOS eBSD eBSD eBSD, macOS eBSD, macO0S eBSD
Shared Folders Yes Yes Yes Yes Yes No
Seamless mode/Unity Yes Yes Yes Yes Yes No
VM snapshots Yes No Yes Yes Yes Yes
USB for VMs With Extension Pack Out of the box Out of the box Out of the box Out of the box Out of the box
3D graphics in VMs DirectX 9, OpenGL 3.0 DirectX 10, OpenGL 3.3 DirectX 10, OpenGL 3.3 DirectX 10, OpenGL 3.3 DirectX 10, OpenGL 3.3 DirectX 10, OpenGL 3.3
Max.VM video memory 128 MB 2GB 2GB 2GB 2GB 2GB
Virtual Disk Format VDI, VMDK, VHD, HDD* VMDK VMDK VMDK VMDK VMDK
Linked clones support Yes No Yes No Yes No*
Shared storage support iSCSI, NFS, SMB (CIFS) No* No* No* No* iSCSI, NFS, Fibre Channel
VM Live Migration Yes (Teleportation) No No No No Yes (vMotion)
Centralized Management PhpVirtualBox No No No No vCenter
VM Encryption Yes, with Ext. Pack Yes (limited) Yes Yes (limited) Yes Yes
Memory Ballooning Yes - Yes Yes Yes Yes
Clustering No No No No No Yes
References:

VMware Workstation Player 15 & X| A|H
VirtualBox 6.0 2X| A

JS Lab
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2. 2% /ML
3) Check Security Policies

Unblock Security Policies

External Resources for Opensource Software:
apt

apt-get

snap

yum

dnf

Docker hub

Helm

References:
nano /etc/apt/apt.conf
vi /etc/yum.conf

10
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1) Ubuntu Desktop 16.04 A& X%|
2) MicroK8s @ Ubuntu Desktop
3) MicroK8s Dashboard

4) Multi-node MicroK8s

JS Lab
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3. Host for MicroK8s
1) Ubuntu Desktop 16.04 X

Ubuntu Desktop 16.04 OS X

Create a New Virtual Machine

Player ¥ | P ~ & T 15

I Veicometo Vivare

|__|D K8s Worker01 Ubuntu18.04
|__l K8s Master01 Ubuntu18.04
I__|D K8s Worker02 Ubuntu18.04
|__|D Rancher Master Ubuntu18.04
|__|D Windows 10 x64

|__|D Ubuntu18.04

I__|D Clone of Windows 7

Workstation 15 Player

Create a New Virtual Machine

: [I +I Create a new virtual machine, which will then be added to =

the top of your library.

Open a Virtual Machine

Open an existing virtual machine, which will then be added
to the top of your library.

Upgrade to VMware Workstation Pro
Get advanced features such as snapshots, virtual network

management, and more.

Help

View online help.

This product is not licensed and is authorized for non-
commerdial use only. For commerdal use, purchase a
license. Buy now.

References:

12
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3. Host for MicroK8s
1) Ubuntu Desktop 16.04 X

Ubuntu Desktop 16.04 OS X

Installer Disk Images

New Virtual Machine Wizard

Welcome to the New Virtual Machine Wizard

A virtual machine is like a physical computer; it needs an operating
system. How will you install the guest operating system?

Install from:
Installer disc:

No drives available

@ Installer disc image file (iso):
|E:WISO filestubuntu-16.04.6-desktop-amde4.iso ~ | | Browse... |

1 > JSLAB16GB (E) > ISO files v OISO files AL » ]
= [T Ubuntu 64-bit 16.04.6 detected.
T4~  MEg E- m @ This operating system will use Easy Install. (What's this?)
U JSLAB16GB (E) ~ 0|5 ST R o OI will install the operating system later.
1 JSLAB16GB (E) [] CentOS-7-x86_64-Minimal-1908.iso 11/15/2019 10:14 AM C|A3 0[0|X] o+ The virtual machine will be created with a blank hard disk.

handout 2019 1| ubuntu-16.04.6-desktop-amd6d.iso 11/11/2019 8:10 AM C|A3 0|0|X] m}e

1SO files J ubuntu-18.04.3-live-server-amdé4.iso 11/11/2019 10:17 PM C|A3 0|0X] oH2

Clidae Nacl 201 s >

o Ol B(N): |ubuntu—76.04.67desktop—amd64.iso v | CD-ROM images (*.iso) ¥
[ @70 A Help < Back Next > Cancel

References:
.

JS Lab
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3. Host for MicroK8s
1) Ubuntu Desktop 16.04 X

Ubuntu Desktop 16.04 OS X

vm ME 77|

AE 2%

Alg [[I-EI-'6|.7I Install (as superuser)
Help and support

The Official documentation covers many of
the most common areas about Ubuntu. It's
available both and via the Ubuntu Help
item in the System menu.

New Virtual Machine Wizard

Easy Install Information
This is used to install Ubuntu 64-bit.

P T At you can ask questions and
search an impressive collection of already
answered questions. Support in your own
language may be provided by your

Full name: ‘ubuntu desktop

User name: ‘jslab

Password: ‘n""n

Confirm: ‘uuuu .
For pointers to other useful resources, please
visit
or
* Downloading language packs (0:45 remaining)...
Help < Back Next > | Caneel e ——— —
References:

JS Lab
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3. Host for MicroK8s
1) Ubuntu Desktop 16.04 X

Ubuntu Desktop 16.04 OS X

ISO file AlE

VMware Workstation Player Al

A™Hip/YS: jslab / jslabi23

X = QBEH™E E71s5Al “Open a Virtual Machine”

Player = % H

BN Welcome to Viware

'__| K8s Worker01 Ubuntu18.04 worI(Station 15 player

A ; -
'__' K8s Master01 Ubuntu18.04 r‘ Create a New Virtual Machine ‘{. Open Virtual Machine
L

= | Create new virtual machine, which wil then be added to
K8s Worker02 Ubuntu18.04 ™ thetop of your library. :
[ vkt AERIVHEY « v « VMware Workstation Imag... » Ubuntu Desktop 16.04 v U Ubuntu Desktop 16.04 A4 0
...............................................
Rancher Master Ubuntu18.04 : : ; H
'__' : D’I Open a Virtual Machine E JM - M =g s o~ T e
Windows 10 x64 P U] openan exsting vituat macine, which il hen be added 3
H I
- to the top of your library. H 5 = ~
H = - -
DUbuntu18.04 | =] AR o|& SET I =4
Clone of Windows 7 Upgrade to VMware Workstation Pro J} 20k ) o
; 9 9:13 |
| e o i e g (¥ UbuntuDesktop16.04.0vf 11/11/2019 9:13 PM OVF T}

management, and more. £ 9 Local Disk (C)

@ Help w4 Volume D (D3)

View online help. U JSLAB (E) W |G >
I O[Z(N): v ‘ All supported files (*vmx;*.ovf; ¥
This product is not licensed and is authorized for non-
commercial use only. For commercial use, purchase a
= > license. Buy now. A20(0) e

References:

JS Lab
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3. Host for MicroK8s
2) MicroK8s @ Ubuntu Desktop

Deploying MicroK8s

sudo snap install microk8s --classic

m sudo snap install microk8s --classic --channel=1.15/stable
m snap install microk8s --classic --channel=1.16/stable

® snap install microk8s --classic --channel=1.16/beta

sudo microk8s.status --wait-ready >
Bl b

7'."IO-| I oﬂl.g erminal it B

(islab / jslab123) 5  unkomun ooy [N

jslab@jslab-VirtualBox:~$ sudo snap install microk8s --classic
microk8s v1.16.3 from 'canonical' installed
E!: i Pecktnm 16 A4 B =1 _ Aracle VM e . I jslab@jslab-virtualBox:~$ sudo microk8s.status --wait-ready
mERE Wadieep g = 24 = Y MR microk8s is running
addons:
cilium: disabled
dashboard: disabled
dns: disabled
§ fluentd: disabled
8 gpu: disabled

t B = 4
-VirtualBox: ~
B ch Terminal Help

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

helm: dlsablﬂd

jaeger: disabled
juju: disabled
knative: disabled
kubeflow: disabled
linkerd: disabled
metrics-server: disabled
prometheus: disabled

8 rbac: disabled
registry: disabled
storage: disabled
jslab@jslab-virtualBox:~$ [

= jslab@jslab-VirtualBox:~5 sudo apt-get update
[sudo] password for jslab:
Hit:1 http://kr.archive.ubuntu.com/ubuntu xenial InRelease

P Hit:2 http://security.ubuntu.com/ubuntu xenial-security InRelease

Hit:4 http://kr.archive.ubuntu.com/ubuntu xenial-backports InRelease
| Reading package list . Done

jslab@jslab-VirtualB ~% sudo snap install microk8s --classic

microk8s v1.16.3 fro canonical' installed

jslab@jslab-VirtualBox:~S I

References:
https://microk8s.io/ , https://microk8s.io/docs/setting-snap-channel
https://tutorials.ubuntu.com/tutorial/install-a-local-kubernetes-with-microk8s#0
MicroK8s Basics: api-server, controller-manager,scheduler, kubelet, cni, kube-proxy

JS Lab
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3. Host for MicroK8s
2) MicroK8s @ Ubuntu Desktop

Enable addons

microk8s.disable dashboard dns

m dns: Deploy DNS. This addon may be required by others, thus we recommend you always enable it.
m dashboard: Deploy kubernetes dashboard as well as grafana and influxdb.

m storage: Create a default storage class. This storage class makes use of the hostpath-
provisioner pointing to a directory on the host.

®m ingress: Create an ingress controller.

®m gpu: Expose GPU(s) to MicroK8s by enabling the nvidia-docker runtime and nvidia-device-
plugin-daemonset. Requires NVIDIA drivers to be already installed on the host system.

m istio: Deploy the core Istio services. You can use the microk8s.istioctl command to manage
your deployments.

®m registry: Deploy a docker private registry and expose it on localhost:32000. The storage
addon will be enabled as part of this addon.

jaeger: Deploy the Jaeger Operator in the “simplest” configuration.
knative: Adds the Knative middleware to your cluster.

linkerd: Deploys the linkerd service mesh.

prometheus: Deploys the Prometheus Operator.

metallb: Deploys the MetallB Loadbalancer.

References:
https://microk8s.io/docs/addons
https://microk8s.io/docs/confiquring-services

JS Lab
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3. Host for MicroK8s
2) MicroK8s @ Ubuntu Desktop

Accessing grafana dashboards

microk8s.kubectl get all --all-namespaces
microk8s.kubectl cluster-info

Kubernetes master: https://127.06.0.1:16443
Heapster: https://127.0.0.1:16443/api/vl/namespaces/kube-system/services/heapster/proxy
CoreDNS: https://127.0.0.1:16443/api/vl/namespaces/kube-system/services/kube-dns:dns/proxy

Grafana: https://127.0.0.1:16443/api/vl/namespaces/kube-system/services/monitoring-
grafana/proxy

m InfluxDB: https://127.0.0.1:16443/api/vl/namespaces/kube-system/services/monitoring-
influxdb:http/proxy

https://127.0.0.1:16443/api/v1l/namespaces/kube-system/services/monitoring-
grafana/proxy

References:
https://microk8s.io/ , https://microk8s.io/docs/clustering ,
https://virtualizationreview.com/articles/2019/01/28/microk8s-how-to-install-and-use-kubernetes.aspx

JS Lab
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3. Host for MicroK8s

2) MicroK8s @ Ubuntu Desktop

Host your service in Kubernetes

microk8s.kubectl create deployment microbot --image=dontrebootme/microbot:vil
microk8s.kubectl scale deployment microbot --replicas=2
microk8s.kubectl expose deployment microbot --type=NodePort --port=80 --

name=microbot-service

microk8s.kubectl get all --all-namespaces

http://localhost:32648

< C O localhost32

Comainer hostname: microbot-66df6198d5-xfdml

> microk8s.kubectl get all --all-namespaces

NAMESPACE
default
default
kube-system
kube-system
kube-system
kube-system

NAMESPACE
default

kube-system
kube-system
kube-system
kube-system
kube-system

NAMESPACE
default
kube-system
kube-system
kube-system
kube-system

NAMESPACE
default
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system

NAME

pod/microbot-7dd47b8fd6-4rzt6
pod/microbot-7dd47b8fd6-xra9r
pod/coredns-f7867546d-zb9t5
pod/heapster-v1.5.2-844b564688-5bpzs
pod/kubernetes-dashboard-7d75c474bb-jcglw
pod/monitoring-influxdb-grafana-v4-6b6954958c-nc6bq

NAME

TYPE CLU:

service/kubernetes ClusterIP  10.

service/heapster ClusterIP  10.
service/kube-dns ClusterIP  10.
service/kubernetes-dashboard  ClusterIP  10.
service/monitoring-grafana ClusterIP 10.
service/monitoring-influxdb ClusterIP  10.

NAME

deployment.
deployment.
deployment.
deployment.
deployment.

NAME

replicaset.
replicaset.
replicaset.
replicaset.
replicaset.
replicaset.
replicaset.

apps/microbot

apps/coredns

apps/heapster-v1.5.2
apps/kubernetes-dashboard
apps/monitoring-influxdb-grafana-v4

apps/microbot-7dd47b8fde
apps/coredns-f7867546d
apps/heapster-v1.5.2-6b794f77c8
apps/heapster-v1.5

apps/heapster-

apps/kubernete shboard-7d75c474b|

STER-IP
152.183.

152.183.
152.183.
152.183.
152.183.
152.183.

READY
2/2
1/1
1/1
1/1
1/1

b

READY STATUS RESTARTS

1/1
1/1
1/1
4/4
1/1
2/2

1

7
10
64
3

pLE]

apps/monitoring-influxdb-grafana-v4-6b6954958c

Running
Running
Running
Running
Running
Running

EXTERNAL-IP PORT(S)
<none> 443/TCP

<none> 80/TCP

AGE
46s
EEH
1em

8m22s

1em
1em

<none> 53/UbP,53/TCP,9153/TCP

<none> 443/TCP
<none> 80/TCP

<none> 8083/TCP,8086/TCP

UP-TO-DATE AVAILABLE

2
1
2]
2]
1
1
1

AGE
46s
10m
10m
10m
10m

DESIRED READY
2

AGE
46s
10m
10m
8m42s
8m22s
10m
10m

References:

19
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3. Host for MicroK8s
2) MicroK8s @ Ubuntu Desktop

Host your service in Kubernetes

sudo microk8s.kubectl get nodes

sudo microk8s.kubectl get services

sudo microk8s.kubectl create deployment kubernetes-bootcamp --image=gcr.io/google-

samples/kubernetes-bootcamp:vl # Deploy an app
sudo microk8s.kubectl get pods

sudo microk8s.enable dns storage

microk8s.enable dashboard registry

jslab@jslab-VirtualBox:~5 sudo microk8s.kubectl get nodes

NAME STATUS ROLES AGE VERSION

jslab-virtualbox Ready <none= 4mids vi.16.3
jslab@jslab-VirtualBox:~5 sudo microk8s.kubectl get services

NAME TYPE CLUSTER-IP EXTERNAL-IP PORT(S) AGE
kubernetes ClusterIP 10.152.183.1 <none> 443 /TCP  4m26s

jslab@jslab-virtualBox:~$ sudo microk8s.kubectl create deployment kubernetes-bootcamp
google-samples/kubernetes-bootcamp:vi

deployment.apps/kubernetes-bootcamp created

jslab@jslab-vVirtualBox:~$ sudo microk8s.kubectl get pod

NAME READY STATUS RESTARTS AGE
kubernetes-bootcamp-69fbc6facf-bgddx 1/1 Running (0] 34s

--image=gcr.io/

References:

20
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3. Host for MicroK8s
2) MicroK8s @ Ubuntu Desktop

Integrated commands

microk8s.status: Provides an overview of the Microk8s state (running / not
running) as well as the set of enabled addons

microk8s.enable: Enables an addon

microk8s.disable: Disables an addon

microk8s.kubectl: Interact with kubernetes

microk8s.config: Shows the kubernetes config file

microk8s.istioctl: Interact with the istio services; needs the istio addon to be enabled
microk8s.inspect: Performs a quick inspection of the Microk8s installation
microk8s.reset: Resets the infrastructure to a clean state

microk8s.stop: Stops all kubernetes services

microk8s.start: Starts Microk8s after it is being stopped

microk8s.stop

References:

JS Lab
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3. Host for MicroK8s
2) MicroK8s @ Ubuntu Desktop

snap info microk8s

snap info microk8s
sudo microk8s.kubectl get nodes
sudo microk8s.kubectl get services

jslab@ubuntu:~$ snap info microk8s

name: microk8s
summary: Kubernetes for workstations and appliances
publisher: Canonicalv
contact: https://github.com/ubuntu/microk8s
license: unset
descriptiol
MicroK8s is a small, fast, secure, single node Kubernetes that installs on just
about any Linux box. Use it for offline development, prototyping, testing, or
use it on a VM as a small, cheap, reliable k8s for CI/CD. It's also a great k8s
for appliances - develop your IoT apps for k8s and deploy them to Microk8s on
your boxes.
commands :
microk8s.add-node
microk8s.cilium
microk8s.config
microk8s.ctr
microk8s.disable
microk8s.enable
microk8s.helm
microk8s.inspect
microk8s.istioctl
microk8s.join
microk8s.kubectl
microk8s.leave
microk8s.linkerd
microk8s.remove-node
microk8s.reset
microk8s.start
microk8s.status
microk8s.stop
services:
microk8s.daemon-apiserver: simple, enabled, active
microk8s.daemon-apiserver-kicker: simple, enabled, active
microk8s.daemon-cluster-agent: simple, enabled, active
microk8s.daemon-containerd: simple, enabled, active
microk8s.daemon-controller-manager: simple, enabled, active
microk8s.daemon-etcd: simple, enabled, active
microk8s.daemon-flanneld: simple, enabled, active
microk8s.daemon-kubelet: simple, enabled, active
microk8s.daemon-proxy: simple, enabled, active
microk8s.daemon-scheduler: simple, enabled, active
EaXqgt1lyCaxKaQCU349mlodBkDCXRcg
stable
refresh-date: 4 days ago, at ©3:45 PST
installed: v1.16.2 (993) 187MB classic

References:

22
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3. Host for MicroK8s
3) MicroK8s Dashboard

MicroK8s Dashboard with Ubuntu Desktop

sudo microk8s.enable dashboard

jslab@ubuntu:~$ sudo microk8s.enable dashboard
Applying manifest

serviceaccount/kubernetes-dashboard unchanged
service/kubernetes-dashboard unchanged
secret/kubernetes-dashboard-certs unchanged
secret/kubernetes-dashboard-csrf unchanged
secret/kubernetes-dashboard-key-holder unchanged
configmap/kubernetes-dashboard-settings unchanged
role.rbac.authorization.k8s.io/kubernetes-dashboard unchanged
clusterrole.rbac.authorization.k8s.io/kubernetes-dashboard unchanged
rolebinding.rbac.authorization.k8s.io/kubernetes-dashboard unchanged
clusterrolebinding.rbac.authorization.k8s.io/kubernetes-dashboard unchanged
deployment.apps/kubernetes-dashboard unchanged
service/dashboard-metrics-scraper unchanged
deployment.apps/dashboard-metrics-scraper unchanged
service/monitoring-grafana unchanged

service/monitoring-influxdb unchanged

service/heapster unchanged
deployment.apps/monitoring-influxdb-grafana-v4 unchanged
serviceaccount/heapster unchanged
clusterrolebinding.rbac.authorization.k8s.io/heapster unchanged
configmap/heapster-config unchanged

configmap/eventer-config unchanged

deployment.apps/heapster-v1.5.2 unchanged

If RBAC is not enabled access the dashboard using the default token retrieved with:

In an RBAC enabled setup (microk8s.enable RBAC) you need to create a user with restricted
permissions as shown in:

https://github.com/kubernetes/dashboard/blob/master/docs/user/access-control/creating-sample-user.md

jslab@ubuntu:~$

References:

23
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3. Host for MicroK8s
3) MicroK8s Dashboard

MicroK8s Dashboard with Ubuntu Desktop

sudo token=$(microk8s.kubectl -n kube-system get secret | grep default-token | cut
_d 1 1] n __Fl)

microk8s.kubectl -n kube-system describe secret $token

jslab@ubuntu:~$ token=$(microk8s.kubectl -n kube-system get secret | grep default-token | cut -d " " -f1)
jslab@ubuntu:~$ microk8s.kubectl -n kube-system describe secret $token
Name: default-token-k9odzd
Namespace: kube-system
Labels: <none>
Annotations: kubernetes.io/service-account.name: default
kubernetes.io/service-account.uid: 1fd3b@8c-cf2a-483d-bbc7-5d8b614eb3af

Type: kubernetes.io/service-account-token

Data

ca.crt: 1103 bytes
namespace: 11 bytes

jslab@ubuntu:~$

References:

JS Lab
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3. Host for MicroK8s
3) MicroK8s Dashboard

MicroK8s Dashboard with Ubuntu Desktop

sudo microk8s.enable rbac
sudo microk8s.kubectl proxy --accept-hosts=.* --address=0.0.0.0

http://127.0.0.1:8001/api/v1l/namespaces/kube-system/services/https:kubernetes-
dashboard:/proxy/

@l
=5
9
-
S
®
[ 1
el
=
[»1 .
By
m
%
v

References:
https://virtualizationreview.com/articles/2019/01/30/microk8s-part-2-how-to-monitor-and-manage-
kubernetes.aspx?m=1
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3. Host for MicroK8s
4) Multi-node MicroK8s

Multi-node MicroK8s

microk8s.add-node

microk8s.kubectl get no

microk8s.remove-node 10.22.254.79

microk8s.leave
microk8s.add-node
Join node with: microk8s.join ip-172-31-20-243:25000/DDOkUupkmaBezNnMheTBqFYHLWINGDbf
If the node you are adding is not reachable through the default
interface you can use one of the following:

References:
https://microk8s.io/docs/clustering
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3. Host for MicroK8s
5) Multi-node MicroK8s

FHUYE| A0 AFHFH

kubectl apply -f https://k8s.io/examples/controllers/daemonset.yaml

running a node monitoring daemon on every node
Prometheus Node Exporter

Sysdig Agent

Collectd

Dynatrace OneAgent

AppDynamics Agent

Datadog agent

New Relic agent

Ganglia gmond

Instana Agent.

apiVersion: apps/vl
kind: DaemonSet
metadata:
name: fluentd-elasticsearch
namespace: kube-system
labels: A DaemonSet ensures
k8s-app: fluentd-logging that all (or some) Nodes
spec: run a copy of a Pod.
selector:
matchLabels:
name: fluentd-elasticsearch
template:
metadata:
labels:
name: fluentd-elasticsearch
spec:
tolerations:
- key: node-role.kubernetes.io/master
effect: NoSchedule
containers:
- name: fluentd-elasticsearch
image: quay.io/fluentd_elasticsearch/fluentd:v2.5.2
resources:
limits:
memory: 200Mi
requests:
cpu: 100m
memory: 200Mi
volumeMounts:
- name: varlog
mountPath: /var/log
- name: varlibdockercontainers
mountPath: /var/lib/docker/containers
readOnly: true
terminationGracePeriodSeconds: 30
volumes:
- name: varlog
hostPath:
path: /var/log
- name: varlibdockercontainers
hostPath:
path: /var/lib/docker/containers
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3. Host for MicroK8s
5) Multi-node MicroK8s

Y E[A0| AHF

L gpdl 4™ FE0| (0]): kubectl label nodes <NODE_NAME> disktype=ssd

matchExpressions:
matchExpressions: key: kubernetes.io/eZ2e-az-name
key: kubernetes.io/eZe-az-name operator: In nodeAffinity:
operator: In values: preferredDuringSchedulingIgnoredDuringExecution
values:  matchExpression0| 0{2] e2e-az2
e2e-azz N Z=HO| HolE A, ==
e2e-gz2 =S UEF| 0k Pod ¥

spec
affinity:

et preference:
bl GhEx = Tone matchExpressions:
. . . ' key: disktype
key: kubernetes.io/region key: disktype 274 o] &2 = :rator‘ iﬁ
operator: In operator: In macthExpressions vzlueS'
values: values: B2l Al sfitel ssd 7
; matchExpressions
ap-northeast-1 ssd “._FP)—’_.-‘—GHE ] containers
ap-northeast-2 hdd name: kubernetes-dev

o o rx N 0
458 o2
ofo [ mj FOk rok 4 >

——
>

# Container Spec H L E MEH # Container Spec

7|7} kubernetes.io/e2e-az-name 0|11 Z}0] e2e-
spec: az1, e2e-az2 Q| 2t S 7IX|= L 0] PodE &Y
nodeName: 1ip-10-43-0-3@.ap-northeast-2.compute.internal
containers:
name: kubernetes-dev requiredDuringSchedulingIgnoredDuringExecution:
image: alicekl1@6/pycharm-remote-builder:latest nodeSelectorTerms :
matchExpressions:

affinity:
nodeAffinity:

# Container Spec 2t ‘ssd’S 77 L E0f Pod7t 2AHET™

key: kubernetes.io/eZe-az-name
(==E 0| 20| XX 0|X|= 2 =5 nodeName CHM

spec: nodeSelectorS ALg) operator: In
values:
disktype: ssd eZe-azl
containers: ele-az2
name: kubernetes-dev

containers:
image: alicekl@6/pycharm-remote-builder:latest

name: kubernetes-dev
http://blog.naver.com/PostView.nhn?blogld=alice _k106&logNo=221511412970&parentCategoryNo=&categoryNo=20&viewDate=&isShowPopularPosts=false&from=postView
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|. K8s Clustering 4. Host for Kubeadm

1)
2)
3)
4)
=)

6)

CentOS 7 HX|

master / worker AE £ E HH
Staic IP 27 (CentOS 7)

Docker Installation (CentOS 7)

K8s Installation (CentOS 7)
K8s AX| =H]
FHYE|A YUM E|ZX|E2| 273
OfAE HEHE HX|
HAHAEE H=EHE X

K8s Installation (Ubuntu Server)
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4. Host for Kubeadm
1) CentOS 7 & X]

CentOS 7 A%

Create a New Virtual Machine on 15 - O >
Player v ":1 [D] \j‘
B Weicome to VMware
[ s v hrnos bt

|__|D K8s Master01 Ubuntu18.04

I__| K8s Worker02 Ubuntu18.04
r‘DRancherMasterUbunmlﬁ.M

Open a Virtual Machine
|__|D Windows 10 x64 |__'D
|__|D Ubuntu18.04
I__'D Clone of Windows 7 @ Upgrade to VMware Workstation Pro

Create a New Virtual Machine

: [I +I Create a new virtual machine, which will then be added to

the top of your library.

Open an existing virtual machine, which will then be added
to the top of your library.

Get advanced features such as snapshots, virtual network
management, and more.

Help

View online help.

This product is not licensed and is authorized for non-
commerdial use only. For commerdal use, purchase a
< > license. Buy now.

References:
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4. Host for Kubeadm
1) CentOS 7 & X]

CentOS 7 A%

Installer Disk Images

— v > JSLAB16GB (E) > ISO files v O | IS0 files HAY
T4 MY
%
1 JSLAB16GB (E) ~ 0|2 T o

[ JSLAB16GB (E) || CentOS-7-x86_64-Minimal-1908.s0
U ubuntu-16.04.6-desktop-amd64.iso

[] ubuntu-18.04.3-live-server-amdé4.iso

11/15/2019.10:14 AM

handout 2019 11/11/2019 8:10 AM

Z4 AR

New Virtual Machine Wizard

Welcome to the New Virtual Machine Wizard

A virtual machine is like a physical computer; it needs an operating
system. How will you install the guest operating system?

Install from:
Installer disc:

No drives available

(®) Installer disc image file (iso):

|E:WISO files#CentOS-7-x86_64-Minimal-1908.iso

V| | Browse... |

i [1] CentOS 7 64-bit detected.

on ()1 will install the operating system later.

£]~3 ojojx| o The virtual machine will be created with a blank hard disk.

H23 of0jx] oy

1SO files 11/11/2019 10:17 PM El~3 0[0jx] oY
Clidnae Naclk 201 v € >
o Ol F(N): \Cenros-7-x36ﬁ4—Minimal-19os.iso ~ | CD-ROM images (*.iso) ~
7|(0) Ha Help < Back Next = Cancel
References:
o
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4. Host for Kubeadm
1) CentOS 7 A& X|

CentOS 7 A%

M M 747
Install CentOS 7
Al [mp2tst7|

master

CentO0S 7

Install Cent0S 7
Test this media & install Cent0S 7

Troubleshoot ing

References:

32
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4. Host for Kubeadm
2) master / worker 2AE L E A%

master / worker SAE L E MXA (CentOS 7)

ifconfig

# 24 2AE HOolF Y 2 A=

m 192.168.0.xxa master AY gz

m (root / jslab123)
|

m 192.168.0.yya worker

|

|

sudo hostnamectl set-hostname master # @ master node, ‘nmtui’O|A ™ 7ts
sudo hostnamectl set-hostname worker # @ worker node, ‘nmtui’O|A ™ 7t&

su - # 24f AE O|F ©E 2ol
nano /etc/hosts # 28 SAEQ| hosts IO LHE ¢ A
m 192.168.0.xxa master
= 192.168.0.yya worker Master master
Worker 01 worker01
Worker 02 worker02
Worker 03 woeker03
References:

Multi-console views (Putty/Superputty)
sudo su (root #$%H
CentOS 7 CIR2 R E FA: https://www.centos.org/download/
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4. Host for Kubeadm
3) Staic IP 278 (CentOS 7)

CentOS 7 Staic IP A% 1 of 2

ip add

nmtui

Automatically Active
Connection as manual
systemctl disable firewalld
sudo swapoff -a

sudo vi /etc/fstab

T Eait ¢

Profile nanc ZITEH
VTS, 1 p8s8 (B8:08:27:48:EE:01)

= ETHERNET <Shou>

= IPv4 CONFIGURATION [ "TTTYR <Show>
= IPu6 CONFIGURATION <Automaticd <Show>

[X1 Automatically conmect
[X1 Available to all users

Connection as manual

<Cancel> <0K>

NetworkManager TUI

Please select an option

[Edit a conmection

Activate a commection
Set system hostname

Quit

nmtui 0 = 3

8ot 1P T4 =0 @ Terminal

IP T2 HHF (Tab 7| AI2 0|5)

Automatically Active Interfaces

rok

H H HF =

Connection as manual

+H

Zt AE 29l panual setting

+H*+

Comment out the swap line (‘esc’ +

Ethernet n || <Add>

[ enpés3

enpds8 <Edit...>

= ETHERNET

= IPu4 CONFIGURATION <Automatic>
= IPU6 CONFIGURATION <Automatic>

<Delete>

[1 Automatically comnect
X1 Auailable to all users

<Show>

<Show>
<Show>

<Cancel> <OK>

Activate a connection

References:

CentOS 7 master / worker01 /worker02 VM O|O|X| S A} A= MAC reset 1124
Is -1 /sys/class/net , ip addr show NAME
file named ifcfg-NAME in the directory /etc/sysconfig/network-scripts/
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4. Host for Kubeadm
3) Staic IP 278 (CentOS 7)

CentOS 7 Staic IP A& (2 of 2)

nmtui # IP T4 A 192.168.xx.1x (Tab 7| A2 0|S)
Edit a connection # 2™t 1P T4 =9l @ Terminal, not SSH

Set system hostname # A9t 1P A& =0 @ Terminal, not SSH

tHZ T Deactivate - Activate a Connection

= = e
NetworkManager TUI psc e —| NetworkManager TUI [—
Profile name 32 -
Please select an option Device: N (B8 -BC:29:BA 62 :65) Please select an option
= ETHERNET <Show> Edit a connection
fctivate a comnection i i
Set system hostname § IPu4 CONFIGURATION <Manual> <Hide> I:> Sct sustem hostname Activate a connection
fAddresses [EFSEER TR <Remouve>
Quit <Add...> )
Gatewy EFABEIENE Quit
DHS servers §R R R | <Remove>
168.126.63.1 <Remove> <0K>
<Add...>
Search domains <Add...>
. Routing (No custom routes) <Edit...> KA MX
nthI n°=|l-:.'°10-| #sOH §I‘E [ 1 Never use this network for default route IP T 20
[ 1 Ignore automatically obtained routes
[ 1 Ignore automatically obtained DNS parameters [root@ansible ~]# ip add
i 5 : 5 1: lo: <LOOPBACK,UP,LOWER_UP> mtu 65536 qdisc noqueue state UNKNOWN group default glen 1000
[ 1 Require [Pvi addressing for this comnection 1ink/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
= inet 127.0.0.1/8 scope host lo
: lid_1ft f F d_1ft f
— IPv6 CONFIGURATION <Automatic> <Show> inete f:;/m ‘S’ZE‘;Z"hEE: erred_rt forever
valid_l1ft forever preferred_lft forever
[X]1 Automatically conmect .y

qlen 1000
link/ether 00:0c:29:92:60:cc brd ff:ff:ff:ff:ff:ff
<Cancel> <OK>
valid_l1ft 115@sec preferred_lft 115@sec
inet6 fe80::9df1:2eb5:6bbd:40f/64 scope link noprefixroute
valid_l1ft forever preferred_lft forever
[root@ansible ~]#

" 2: ens33: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast state UP group default
[X1 Available to all users

inet /24 brd 192.168.186.255 scope global noprefixroute dynamic ens33

References:
echo “nameserver 1.1.1.1">> /etc/resolv.conf # J1EH
vi /etc/resolv.conf # dns T2 1.1.1.1 F7} =9l

=1 L
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4. Host for Kubeadm
4) Docker Installation (CentOS 7)

Docker Installation (CentOS 7)

sudo setenforce 0 # Change SELinux mode to permissive
sudo sed -i 's/~SELINUX=enforcing$/SELINUX=permissive/' /etc/selinux/config
sudo yum update -y && yum install -y yum-utils device-mapper-persistent-data lvm2

sudo yum-config-manager --add-repo
https://download.docker.com/linux/centos/docker-ce.repo

sudo yum install -y docker-ce
sudo systemctl start docker && sudo systemctl enable docker
docker version

[root@localhost ~]# docker version
Client: Docker Engine - Community
Version: 19.03.5

API version: 1.40
Go version: go1.12.12 Server: Docker Engine - Community

Git commit: 633a0ea Engine:
Built: Wed Nov 13 07:25:41 2019 Version: 19.03.5
0S/Arch: 1inux/amde4 API version: 1.40 (minimum version 1.12)
Experimental: false Go VerSi‘?”: g0l1.12.12
Git commit: [EEELLE]
Built: Wed Nov 13 07:24:18 2019
0S/Arch: linux/amde4
Experimental: false
containerd:
Version: 1.2.10
GitCommit: b34a5c8af56e510852c35414db4c1f4fa6172339
runc:
Version: 1.0.0-rc8+dev
GitCommit: 3e425f80a8c931f88e6d94a8c831b9d5aa481657
docker-init:
Version: 0.18.0
GitCommit: fec3683

References:
sudo apt install docker.lo # @ Ubuntu
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4. Host for Kubeadm
1) CentOS 7 & X]

CentOS 7 A%

g9x 3 oREA

S2{AEHT Host 0f UIE HtE 1Y
Host O|& HZ
A™Iip/¥=Z: root / jslabi23

Mware W

Player ~

BN Welcome to Viware

'__| K8s Worker01 Ubuntu18.04 worI(Station 15 player

I

s

=
®

This product is not licensed and is authorized for non-
commerdial use only. For commerdial use, purchase a
license. Buy now.

'__| K8s Master01 Ubuntu18.04

r‘D K8s Worker02 Ubuntu18.04
r‘D Rancher Master Ubuntu18.04
l__| Windows 10 x64

l_| Ubuntu18.04

'__| Clone of Windows 7

Create a New Virtual Machine

Create a new virtual machine, which will then be added to
the top of your library.

Open a Virtual Machine

Open an existing virtual machine, which will then be added
to the top of your library.

Upgrade to VMware Workstation Pro

Get advanced features such as snapshots, virtual network
management, and more.

Help

View online help.

27l5A|l “open a virtual Machine”

ﬂ'g Open Virtual Machine

« v 4 « VMware Workstation Im... * CentOS 7 64-bit with K8s v U | CentOS 7 64-bit with K8s 4 0
24~ N BG - @
Software Tools *~ 0|2 =B S oH
VM Workst, _
Ll W CentOS 7 64-bit with K8s.ovf 11/16/2019 1257 AM OVF I}
1 JSLAB16GB (F)
VMware Workst,
v < >

= ‘ All supported files (*.vmx;*.ovf;

Ha

References:

JS Lab
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4. Host for Kubeadm

5) K8s Installation (CentOS 7)

K8s EX| =H|

cat <<EOF > /etc/sysctl.d/k8s.conf

net.ipv4.ip_forward = 1

net.bridge.bridge-nf-call-ip6tables = 1
net.bridge.bridge-nf-call-iptables = 1

EOF

sudo sysctl --system
systemctl stop firewalld
systemctl disable firewalld

reboot

References:
curl -fsSL https://get.docker.com/ | sh
sudo apt install docker.lo

# @ General for New
# @ Ubuntu

38

JS Lab



4. Host for Kubeadm
5) K8s Installation (CentOS 7)

FHYE[A YUM B|ZX|EE| M

cat <<EOF > /etc/yum.repos.d/kubernetes.repo

[kubernetes]

name=Kubernetes
baseurl=https://packages.cloud.google.com/yum/repos/kubernetes-el7-x86_64
enabled=1

gpgcheck=1

repo_gpgcheck=1

gpgkey=https://packages.cloud.google.com/yum/doc/yum-key.gpg
https://packages.cloud.google.com/yum/doc/rpm-package-key.gpg

exclude=kube*

EOF

yum install -y kubelet kubeadm kubectl --disableexcludes=kubernetes
systemctl enable kubelet && systemctl start kubelet

References:
curl -fsSL https://get.docker.com/ | sh # @ General for New
sudo apt install docker.lo # @ Ubuntu
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4. Host for Kubeadm
5) K8s Installation (CentOS 7)

ORAE| HEWE 4]

kubeadm init --pod-network-cidr=10.244.0.0/16

mkdir -p $HOME/.kube

sudo cp -i /etc/kubernetes/admin.conf $HOME/.kube/config
sudo chown $(id -u):$(id -g) $HOME/.kube/config

export KUBECONFIG=/etc/kubernetes/admin.conf

kubectl apply -f
https://raw.githubusercontent.com/coreos/flannel/bc79dd1505b0c868leced4ded4cOd86c5cd
2643275/Documentation/kube-flannel.yml

References:
0ll: kubeadm init --ignore-preflight-errors=all --pod-network-cidr 172.31.0.0/16 --service-cidr 10.128.0.0/12 --

service-dns-domain "cluster.local" --apiserver-advertise-address 192.168.0.60 --token-ttl 0
MX|IA| MY El= E2(bootstrap token)2 24A|ZF 0| 20| Xb& A KA &0, 0|30 L= F7t 59| A S 2|8l A] 'kubeadm token create' 22 MZ22 EES
M5l 30{0F BHC -token-ttl 0' M2 EZ0| HEE|X| A& HF
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4. Host for Kubeadm
5) K8s Installation (CentOS 7)

AAHLE HEHE MX|

kubeadm join 172.16.1.100:6443 --token yrc47a.55b25p2dhel4pzdl --discovery-token-
ca-cert-hash
sha256:2a7a31510b%abb0dalcf71c2c29627b406711cdd84bel2944a713ce2af2d5d148

kubectl get nodes

References:
https://javacan.tistory.com/entry/k8s-install-in-centos7
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4. Host for Kubeadm
6) K8s Installation (Ubuntu Server)

K8s Installation (Ubuntu Server)

~

sudo apt-get update && sudo apt-get install -y apt-transport-https curl
curl -s https://packages.cloud.google.com/apt/doc/apt-key.gpg | sudo apt-key add -
cat <<EOF | sudo tee /etc/apt/sources.list.d/kubernetes.list 2?”p
deb https://apt.kubernetes.io/ kubernetes-xenial main m?mr>
EOF 3vnorker
sudo apt-get update

sudo apt-get install -y kubelet kubeadm kubectl -
sudo apt-mark hold kubelet kubeadm kubectl

sudo kubeadm init --pod-network-cidr=172.16.0.0/16 --apiserver-advertise- Setup
address=172.16.88.xxx > at

master
mkdir -p $HOME/.kube
sudo cp -i /etc/kubernetes/admin.conf $HOME/.kube/config
sudo chown $(id -u):$(id -g) $HOME/.kube/config

kubectl apply -f
https://raw.githubusercontent.com/coreos/flannel/master/Documentation/kube-
flannel.yml

Admin
Key /

References:
https://kubernetes.io/docs/setup/production-environment/tools/kubeadm/install-kubeadm/
kubectl apply -f https://docs.projectcalico.org/v2.6/getting-
started/kubernetes/installation/hosted/kubeadm/1.6/calico.yaml
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4. Host for Kubeadm
6) K8s Installation (Ubuntu Server)

K8s %]

sudo su
apt-get update && apt-get install -y apt-transport-https curl
curl -s https://packages.cloud.google.com/apt/doc/apt-key.gpg | apt-key add -

echo deb http://apt.kubernetes.io/ kubernetes-xenial main >
/etc/apt/sources.list.d/kubernetes.list

apt-get update

apt-get install -y kubeadm=1.12.3-00 kubelet=1.12.3-00
swapoff -a

sed -i '/swap.img/s/~/#/' [/etc/fstab

kubeadm init --apiserver-advertise-address=10.0.0.10 --pod-network-
cidr=192.168.0.0/16 --kubernetes-version=v1.12.0

kubeadm join 10.0.0.10:6443 --token x7tk20.4hp9x2x43g46ara5 --discovery-token-ca-
cert-hash sha256:cab2cc0ad4912164145f502ad31f5d038974cf98ed10a6064d6632a07097fad79

References:
https://honggg0801.tistory.com/43
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4. Host for Kubeadm
6) K8s Installation (Ubuntu Server)

Add worker node @ K8s Cluster (1 of 2)

kubeadm join 172.16.88.142:6443 --token iss2ag.sobja7vsz9ymslhz \

--discovery-token-ca-cert-hash
sha256:9bdcf63becea3d191c41825fdd9c2d34d540c70dd67d35a5fddb44572dd9838

kubectl get nodes

kubectl get svc

kubectl get svc --all-namespaces
kubectl get pods

kubectl get pods --all-namespaces

References:
apt install curl / kubectl get nodes / kubectl get pods --all-namespaces
https://waspro.tistory.com/516
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4. Host for Kubeadm
6) K8s Installation (Ubuntu Server)

Add worker node @ K8s Cluster (2 of 2)

root@master:/home/jslab
NAME STATUS ROLES
master  Ready maste
worker  Ready <none
root@master:/home/jslab
NAME

kubernetes
root@master:/home/jslab
NAMESPACE

default

kube-system
root@master:/home/jslab
NAME
root@master:/home/jslab
NAMESPACE

kube-system

kube-system

kube-system

kube-system

kube-system

kube-system

kube-system

kube-system

kube-system

kube-system
root@master:/home/jslab

# kubectl
AGE

r 57m
> 56m
# kubectl
TYPE
ClusterIP
# kubectl
NAME
kubernetes
kube-dns
# kubectl get pods

READY STATUS RESTARTS
# kubectl get pods --all-namespaces
NAME
coredns-5644d7b6d9-g48v8
coredns-5644d7b6d9-rcnaf
etcd-master
kube-apiserver-master
kube-controller-manager-master
kube-flannel-ds-amd64-fmlzr
kube-flannel-ds-amd64-zvzrw
kube-proxy-4s14j
kube-proxy-p4wnf
kube-scheduler-master
#

get nodes
VERSION
v1.16.2
v1.16.2
get svc
CLUSTER-IP EXTERNAL-IP
10.96.0.1 <none>
get svc --all-namespaces
TYPE
ClusterIP
ClusterIP

PORT(S)
443/TCP

CLUSTER-IP
10.96.0.1
10.96.0.10

AGE

AGE
57m

EXTERNAL-IP
<none>
<none>

STATUS

Running
Running
Running
Running
Running
Running
Running
Running
Running
Running

PORT(S)
443/TCP
53/UDP,53/TCP,9153/TCP

AGE
57m
57m

RESTARTS

[ORGI ORI RN R I ORI )

References:

apt install curl / kubectl get nodes / kubectl get pods --all-namespaces
https://waspro.tistory.com/516
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4. Host for Kubeadm

6) K8s Installation (Ubuntu Server)

Deploy App (nginx) (1 of 2)

kubectl create deployment nginx --image=nginx

= deployment “nginx" created

kubectl create service nodeport nginx --tcp=80:80

kubectl get pod
kubectl get svc

type the URL http://172.16.88.147:32334

@ kubernetes dashboard - Google = X 6 Welcome to nginx!

< C ® Fo 2% | 172.16.88.147:32334 o v L 0§ AR

Welcome to nginx!

If you see this page, the nginx web server is successfully installed and
working. Further configuration is required.

For online documentation and support please refer to nginx.org.
Commercial support is available at nginx.com.

Thank you for using nginx.

root@master: /home/jslab# kubectl
deployment.apps/nginx created
root@master:/home/jslab# kubectl

service/nginx created

root@master:/home/jslab# kubectl

NAME
alpine-b4dc77bc6-nr51n
apache-6b5cf8bc7-142h9

READY
0/1
0/1

root@master:/home/jslab# kubectl

NAME

alpine

apache

kubernetes
kubernetes-dashboard

TYPE
NodePort
NodePort
ClusterIP
NodePort

# worker Node IP

create deployment nginx --image=nginx

create service nodeport nginx --tcp=80:80

get pod
STATUS

CrashLoopBackOff
ImagePullBackOff

get svc
CLUSTER-IP
10.97.116.192
10.110.170.16
10.96.0.1
10.103.66.84

RESTARTS
3
0

EXTERNAL-IP
<none>
<none>
<none>
<none>

PORT(S)
80:31934/TCP
80:32468/TCP
443/TCP
443:31900/TCP

References:
kubectl get deployments
kubectl describe deployment nginx

https://medium.com/@Alibaba Cloud/how-to-install-and-deploy-kubernetes-on-ubuntu-16-04-6769fd1646db
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4. Host for Kubeadm
6) K8s Installation (Ubuntu Server)

Deploy the nginx container (2 of 2)

kubectl get deployments
kubectl describe deployment

NAME READY
nginx 1/1

Name:
Namespace:

UP-TO-D
1

CreationTimestamp:

Labels:
Annotations:
Selector:
Replicas:
StrategyType:
MinReadySeconds:

RollingUpdateStrategy:

Pod Template:
Labels:
Containers:

nginx:

Image:

Port:

Host Port:

Environment:

Mounts:
Volumes:

Conditions:
Type
Available
Progressing

OldReplicaSets:

NewReplicaSet:

Events:

Type Reason

Normal ScalingReplicaSet 26m

app=nginx

nginx

<none>
<none>
<none>
<none>
<none>

Status
True

<none>
nginx-8

root@master:/home/jslab# kubectl get deployments

ATE AVAILABLE AGE
1 26m

root@master:/home/jslab# kubectl describe deployment nginx

nginx

default

Mon, 11 Nov 2019 20:22:02 +0000

app=nginx

deployment.kubernetes.io/revision: 1

app=nginx

1 desired | 1 updated | 1 total | 1 available | @ unavailable
RollingUpdate

0

25% max unavailable, 25% max surge

Reason

MinimumReplicasAvailable
NewReplicaSetAvailable

6c57db685 (1/1 replicas created)

Age From

Message

deployment-controller Scaled up replica set nginx-86c57db685 to 1

References:

https://medium.com/@Alibaba Cloud/how-to-install-and-deploy-kubernetes-on-ubuntu-16-04-6769fd1646db
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4. Host for Kubeadm
6) K8s Installation (Ubuntu Server)

Start Minikube

grep -E --color 'vmx|svm' /proc/cpuinfo

curl -Lo minikube
https://storage.googleapis.com/minikube/releases/latest/minikube-1linux-amd64 \

&& chmod +x minikube
sudo mkdir -p /usr/local/bin/
sudo install minikube /usr/local/bin/
minikube start
minikube delete

References:
https://kubernetes.io/ko/docs/concepts/overview/what-is-kubernetes/
https://kubernetes.io/docs/tasks/tools/install-minikube/
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4. Host for Kubeadm
6) K8s Installation (Ubuntu Server)

Start Minikube

sudo apt-get update

sudo apt-get install -y apt-transport-https

sudo apt-get install -y virtualbox virtualbox-ext-pack

curl -s https://packages.cloud.google.com/apt/doc/apt-key.gpg | sudo apt-key add -
sudo touch /etc/apt/sources.list.d/kubernetes.list

echo "deb http://apt.kubernetes.io/ kubernetes-xenial main" | sudo tee -a
/etc/apt/sources.list.d/kubernetes.list

sudo apt-get update
sudo apt-get install -y kubectl

curl -Lo minikube
https://storage.googleapis.com/minikube/releases/v0.28.2/minikube-1linux-amd64

chmod +x minikube && sudo mv minikube /usr/local/bin/
minikube start
$ kubectl api-versions

References:
https://kubernetes.io/ko/docs/concepts/overview/what-is-kubernetes/
https://matthewpalmer.net/kubernetes-app-developer/articles/install-kubernetes-ubuntu-tutorial.html
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4. Host for Kubeadm
6) K8s Installation (Ubuntu Server)

Start Minikube

ip link or ifconfig

sudo cat /sys/class/dmi/id/product_uuid
sudo update-alternatives --set iptables /usr/sbin/iptables-legacy
sudo update-alternatives --set ip6tables /usr/sbin/ip6tables-legacy
sudo update-alternatives --set arptables /usr/sbin/arptables-legacy
sudo update-alternatives --set ebtables /usr/sbin/ebtables-legacy
Protocol Direction Port Range Purpose Used By

TCP Inbound 6443* Kubernetes API server All

TCP Inbound 2379-2380 etcd server client API kube-apiserver, etcd

TCP Inbound 10250 Kubelet API Self, Control plane

TCP Inbound 10251 kube-scheduler Self

TCP Inbound 10252 kube-controller-manager Self
Protocol Direction Port Range Purpose Used By

TCP Inbound 10250 Kubelet API Self, Control plane

TCP Inbound 30000-32767 NodePort Services** All

References:

https://kubernetes.io/docs/setup/production-environment/tools/kubeadm/install-kubeadm/

sudo netstat —tulpn | grep LISTEN
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4. Host for Kubeadm
6) K8s Installation (Ubuntu Server)

Helm Package Manager

cd /tmp

curl https://raw.githubusercontent.com/kubernetes/helm/master/scripts/get > install-helm.sh
chmod u+x install-helm.sh

Jinstall-helm.sh

kubectl -n kube-system create serviceaccount tiller

kubectl create clusterrolebinding tiller --clusterrole cluster-admin --serviceaccount=kube-
system:tiller

helm init --service-account tiller
helm install stable/kubernetes-dashboard --name dashboard-demo

kubectl apply -f

https://raw.githubusercontent.com/kubernetes/dashboard/v1.10.1/src/deploy/recommended/k
ubernetes-dashboard.yaml

kubectl apply -f https://raw.githubusercontent.com/kubernetes/dashboard/v2.0.0-
beta4/aio/deploy/recommended.yaml

kubectl proxy --port=8080 --address='0.0.0.0' --disable-filter=true &
http://localhost:8001/api/v1/namespaces/default/services/https:kubernetes-dashboard:/proxy/

http://localhost:8001/api/v1/namespaces/kubernetes-dashboard/services/https:kubernetes-
dashboard:/proxy/

https://eksworkshop.com/dashboard/dashboard/

References:
https://snapcraft.io/install/helm/ubuntu

https://www.digitalocean.com/community/tutorials/how-to-install-software-on-kubernetes-clusters-with-the-
helm-package-managqger
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|. K8s Clustering 5. Host for Rancher

1)
2)
3)
4)
=)
6)

Ubuntu Server 18.04 X
master / worker 2 AE T E A%
Static IP &7
Docker Installation @ Multi Hosts
Rancher &X|
S gl
K8s M X|
Deploy App (nginx)
Helm Package Manager
Minikube
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5. Host for Rancher
1) Ubuntu Server 18.04 A X]

Ubuntu Server 18.04 A1X]

ISO file AlE

VMware Workstation Player Al

Ad1p/2=Z: root / jslabl23

X = QBEH™E E71s5Al “Open a Virtual Machine”

Player = % H

BN Welcome to Viware

l__| K8s Worker01 Ubuntu18.04 Workstation 15 player
L]

4 Open Virtual Machine

'__| K8s Master01 Ubuntu18.04 Create a New Virtual Machine
L
;.

Create a new virtual machine, which will then be added to
D K8s Worker02 Ubuntu18.04

D Rancher Master Ubuntu18.04
Windows 10 x64

Open a Virtual Machine

D-ID Open an existing virtual machine, which will then be added

-
H
-
H
to the top of your library. H
2
.

T4~ MEY

il g ~
r‘DUbuntuIS.DfO NN NN NN NN NN A NN N NN NN NN NN REENEREEREEEE ‘JJS LAB (E) O‘%
- i 1) JSLAB16GB (F:
[_'D Clone of Windows 7 @ Upgrade to VMware Workst.atlon Pro o () @ Ubuntu18.04.0vf
Get advanced features such as snapshots, virtual netwiork
management, and more. )5 LAB (B

Help Handout 2019
View online help. 1SN filae ¥ o€

the top of your library. <« v, « VMware Workstation Images » Ubuntu Server 18.04

v O | Ubuntu Server 18.04 Z4¥ o
Bt il | o
Sy 2N oB
11/12/2019 12:45 AM OVF oY
>

4 O|B(N): |

N ‘ All supported files (*vmx;*.ovf; ¥

This product is not licensed and is authorized for non-
commercial use only. For commerdial use, purchase a
< > license. Buy now.

References:
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5. Host for Rancher
2) master / worker 2 E £ E A (Ubuntu Server 18.04)

master / worker SAE T E MM (Ubuntu Server 18.04)

ifconfig

# 24 2AE HOolF Y 2 A=

= 192.168.0.xxa master A I U=

m (jslab / jslab123)
|

m 192.168.0.yya worker

|

|

sudo hostnamectl set-hostname master # @ master node
sudo hostnamectl set-hostname worker # @ worker node

su - # 24f AE O|F ©E 2ol

nano /etc/hosts # 2 DAEQ| hosts It LHE Y 47

m 192.168.0.xxa master

= 192.168.0.yya worker

sudo swapoff -a # 2 AE 2l manual setting

sudo nano /etc/fstab # Comment out the swap line (‘cntl x’ + ‘y’)

References:
Multi-console views (Putty/Superputty)
sudo su (root #$%H
https://medium.com/@Alibaba Cloud/how-to-install-and-deploy-kubernetes-on-ubuntu-16-04-6769fd1646db
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5. Host for Rancher
3) Static IP &A™

Staic IP 274 (Ubuntu Server 18.04)

ip a

ping aaa.bbb.ccc.255 -b

sudo nano /etc/netplan/50-cloud-init.yaml # 16.042| /etc/network/interfaces CiX||

= network:

m ethernets:

u enpOs31f6:

m addresses: [192.168.0.xxa/24]
u gateway4: 192.168.0.2

m nameservers:

] addresses: [168.126.63.1,8.8.8.8]
m # search: [lesstif.com]

n # dhcp4d: yes

n dhcp4: no

] # optional: true

] version: 2

sudo netplan apply

# Check reply from gateway IP address

References:
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5. Host for Rancher
4) Docker Installation @ Multi Hosts

| o|4 2+A MX| (Docker)

sudo apt-get update
sudo apt install docker.io
sudo systemctl enable docker

References:
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5. Host for Rancher
5) Rancher A X]

Rancher A X]

$ sudo docker run -d --restart=unless-stopped -p 80:80 -p 443:443 rancher/rancher

m docker run -d --restart=unless-stopped \
= -p 80:80 -p 443:443 \

n -v /host/certs:/container/certs \

] -e SSL_CERT_DIR="/container/certs" \
n rancher/rancher:latest

References:
https://rancher.com/docs/rancher/v2.x/en/installation/single-node/
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5. Host for Rancher
5) Rancher A X]

Dashboard

http://172.16.88.131:80 @ Web Browser
admin password ‘jslab123’
Save URL

Welcome to Rancher Rancher Server URL
The first order of business is to set a strong What URL should be used for this installation? All
password for the default - user. the nodes in your clusters will need to be able

; L to reach this.
¥ Allow collection of anonymous statistics Learn More

® Set a specific password to use: URL

New Password

https:// | 172.16.88.131

Confirm Password
Are you sure all the hosts

you will create will be able

(D to reach _ ?

It looks like a private IP or
Use a new randomly generated
local network.

password:
Continue Save URL

References:
https://rancher.com/docs/rancher/v2.x/en/installation/single-node/

JS Lab
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5. Host for Rancher
5) Rancher A X]

Rancher Web

Add cluster

Save URL

From existing nodes
Cluster Name

Add Cluster - Select Cluster Type

From existing nodes (Custom) Import an existing cluster
Create a new Kubernetes cluster using RKE, out of existing ‘ I Import an existing Kubernetes cluster. The provider that
bare-metal servers or virtual machines I I created it will continue to manage the provisioning and

configuration of the cluster
With RKE and new nodes in an infrastructure provider

‘ Amazon EC2 == Azure 9 DigitalOcean k Linode ‘ vSphere
<

With a hosted Kubernetes provider

Q  Amazon EKs B Azure AKS © Google GkE

Add Cluster - Custom

Cluster Name *

K8s

Member Roles

Control who has access to the cluster and what

Labels & Annotations

Contigure labels and annotations for the cluster

Cluster Options

Kubernetes Options

Customize the kubernetes cluster options

Kubernetes Version

v115.5-rancher1-2

References:
https://rancher.com/docs/rancher/v2.x/en/installation/single-node/
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5. Host for Rancher
5) Rancher A X]

Rancher Web

Cluster Options
Copy / Paste key

Add Cluster - Custom

Cluster Options

Customize Node Run Command

Editing node options will update the command you will run on your existing machines

Node Options

Choose what roles the node will have in the cluster
Node Role
¥ etcd ¥ Control Plane ) Worker

Show advanced options

Run this command on one or more existing machines already running a supported version of Docker.

References:
https://rancher.com/docs/rancher/v2.x/en/installation/single-node/
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5. Host for Rancher
5) Rancher A X]

Rancher Web

Cluster Options
Copy / Paste key

Dashboard: k8s

7% 1% 5%
T7% 1% T 5%
Nod es 09 of Ep:esewed 01 of MEC,T:Z«zewgd 15 of ioaolese\d
\ > LN
Cordon II Drain ::: Delete Vv Etcd /  Controller Manager /  Scheduler +/ Nodes 2arch
O state Name Roles Version CPU RAM Pods
, ter01 15
@ [Actve by _ ¥1158 0.4/4 Cores 01/28 GiB 9/110
172.16.88.128 fF & 1897
. kerO1 , 15,
O [Active s werer] T 0.3/4 Cores 0/2.8 GiB 3/110
172.16.88.129 & 1897
| ker02 ceecccy 15,
@ [Actve worker ) o V1SS 0.3/4 Cores 0/18 GiB 3/110
172.16.88.130 — & 1897
References:

https://rancher.com/docs/rancher/v2.x/en/installation/single-node/
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5. Host for Rancher
5) Rancher A X]

Rancher Web

Apps @ k8s system
K8s Dashboard
Wordpress

rrrrrr

@

chartmussum

' E e

STORAGEDS

kafle kubem i
=l ] mongo
odb
® &
hpbb
! V.
traefik erator

harbor

windocks

EvE

ok

@harness

haness-delegate

)

References:

https://rancher.com/docs/rancher/v2.x/en/installation/single-node/
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5. Host for Rancher
5) Rancher A X|

Workloads

Workloads @ K8s system Resources

[ I Rancher
<« > C A Fo| 238 | 172.16.88.131/p/c-blxm6:p-m82m4/workloads Q ¥ <+ B 6

® This is the system pi
project may harm th

Resources v Apps

Workloads

HPA

Namespaces

all Kubernetes and Rancher system namespaces. Changes made to resources in the system

Members Tools v

Y - -

Workloads Istio ¢ ove Volumes
Sec
Redeploy ) E nioa e BE te B
Config
State Mame Image Scale
Namespace: wordpress
> [FEwe rariadb B docker io/ranchercharts/bitnami-mariadty10.318-d.
tive ariadb B
» [Feve ss @& dockeriafranchercharts/bitnami-wordpress’s 2 3-
Namespace: p-m82md-pipeline
Active : rancher/minie-minio RELEASE 2019-09-25T18-25-54
» | Active minio & hole it : ndiieala)
> 7 S rancher/pipeline-jenkins-serverv0 14
jenkins E S
Retive docker-regist registry 2
» | Active dacker-registry & i
» |Running buildpad pipeline-p-19d9n-11-9502.. rancher/pipeline-tocls v0 114 « 4 images

References:

https://rancher.com/docs/rancher/v2.x/en/installation/single-node/
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5. Host for Rancher
5) Rancher A X|

HPA (Horizontal Pod Autoscaler)

HPA @ K8s system Resources

[ ¥ Rancher

Add Horizontal Pod Autoscaler

€ > C A Feag|ar

16.88.131/p/c-blxm6:p-m82md/hpa

Narne * Add a Description Namespace *
cattle-prometheus $ Resources v Apps Namespaces Members
dadl ¢ Workloads
(D This is the system pl all Kubernetes and Rancher system namespaces. Changes made to resources in the system project
Select a Deployment... b may harm the clustel
Pipelines
Min Replicas * Max Replicas *
HPA lstio Import YAML  [EGERETN
1 10
Secrets
Download YAML & | | D o ric
Metrics
State Name o Target Workload Current Replicas Last Scale
ic type * Metic Name = Namespace: istio-system
Resource v CPU v = istio-pilot 1
J (istio-system:... . n/a
as
Target Type * Quantity * & " 4
ie HPA was unable to compute the replica count: unable to get metr pU NO metr om '
Average Utilization Y % 2
istio-policy 1
Active (istio-system:... ; : {1/ Repl n/a
N . istio-telemetr 1
4+ Add Metric Active (istio-system:... : Y ) _—
39m / 3% / 80" esire

Create Cancel

Show advanced options

v232 Help & Docs Forums

Slack File an Issue

@ English v & Download CLI v

References:

https://rancher.com/docs/rancher/v2.x/en/installation/single-node/
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5. Host for Rancher
5) Rancher A X|

Pipeline

Pipeline @ K8s system Resources

I a) e *

< C A Fo 9% | 172.16.88.131/p/c-blxm6:p-m82...

Pipeline: rancher/pipeline-example-go Building : o <& Resources v  Apps Namespaces

Workloads

Repository Last Run 22 minutes ago
https://github.com/rancher/pipeline- system project may

Members

® This is the system pi HPA all Kubernetes and Rancher system namespaces. Changes made to resources in the

Qa v v+ | &

coers | | Pipeines g
Activities Secrets
Build history of this pipeline _
elele Contig
Stop @ | Delete Search Status Name Last Run
g Run ¢ Status Branch Commit Triggered Building rancher/pipeline-example-go 20 minutes ago
.update READMEmd
(STR 4] Building master ** 672cd556 22 minutes ago
Running ‘Publish’ stage v232 Help & Docs Forums Slack File an Issue @ English v 4, Download CLI v

References:
https://rancher.com/docs/rancher/v2.x/en/installation/single-node/
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5. Host for Rancher

5) Rancher A X]

Istio

Istio @ K8s system Resources

Destination Rule: istio-telemetry

Name: istio-telemetry | N

Subsets

Validation Checks

Validation CF

for current destinationrule

Load Balancer

| 3
Configure the load balancer algorithms
> Connection Pool
Configure the volume of connections to an ups
> Qutlier Detection
Configure eviction of unhealthy hosts from the lo
LS
> . .
Configure TLS rel ttings for connections to the
< Labels & Annotations

Key/Value pi

sed to label/annotats

e: istio-system

service

Active
Host 148 AM
istio-telemetry istio-
system svc cluster local
No Subsets

Expand All

5 Configured

Istio Traffic Graph ~ Gateways

istio-system “  Refresh Graph

Versioned app graph ~ | | No edge labels ¥ | | Display v

¥ istio-policy

% istio-telemetry

mixer

jaeger

ation Rules

security

ecarInjectorWebhoo

Virtual Services

¥ Hide

@© 2050  import vamL
s @
Lastim v | Every1ss v | | &

App: mixer
namespace
% Has Circuit

Services:istio-policy, istio-telemetry

® No GRPC traffic logged.
® No HTTP traffic logged.

References:

https://rancher.com/docs/rancher/v2.x/en/installation/single-node/
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5. Host for Rancher
5) Rancher A X|

Jaeger

-
Jaeger @ Istio —— T

Search

Service

jaeger-query

- os ®
Operation 12.02
all
11 Traces Sort:  Most Recent
Tags (7
jaeger-query: /api/traces 73c845d 16.54ms
Lookback Jjaeger-query: /api/traces 14e488d 0.62ms
ast 2 Hours .
2 Selected for comparison Compare Traces
Min Duration
jaeger-query: /apiftraces sibatea 22.42ms

Y
Max Duration a

Limit Results jaeger-query: /api/traces 6be1100 1.36ms

. jaeger-query (1 Today
12:02:30 am
minutes ago
Find Traces

jaeger-query: /apiltraces 73ca45d 16.54ms.

Bl eecerquer Today

12:02:24 am

References:
https://rancher.com/docs/rancher/v2.x/en/installation/single-node/
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5. Host for Rancher
5) Rancher A X]

kiali

kiali @ Istio

= @kiali

A @

anonymous w

; Namespaces
Overview R
Name w | Filter by Name Name v | |3 Show health for Apps v Compact | Expand
Graph Lastim v | Every15s v 5]
Applications
cattle-pipeline cattle-prometheus cattle-system
Workloads
orkload 1 Application 5 Applications 3 Applications
No traffic No traffic No traffic
| | ]
Services
Istio Config ¥ O ® e B ¥ O ® o H A=
default ingress-nginx istio-system
0 Applications 2 Applications 8 Applications
No traffic No traffic No traffic
N/A ] [ —
% B ® e BH 0 @ o B 2 D ® o B

p-m82m4-pipeline

4 Applications
No traffic

wordpress
2 Applications
No traffic
]
¥ 0 ® o H

References:
https://rancher.com/docs/rancher/v2.x/en/installation/single-node/
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