Chapter 1: Edge Computing with Kubernetes
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Chapter 2: K3s Installation and Configuration
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Raspberry Pi Imager v1.6.1

Operating System

Back
Go back to main menu

Ubuntu Desktop 21.04 (RPi 4/400)
64-bit desktop 05 for Pi 4 models with 4Gb+

Released: 20271-04-22

Online - 1.6 GB download

Ubuntu Server 21.04 (RPi 2/3/4/400)
32-bit server 08 for armhf architectures

Released: 2027-04-21

Online - 0.7 GB download

Ubuntu Server 21.04 (RPi 3/4/400)
64-bit server OS for arm64 architectures

Raspberry Pi Imager v1.6.1

s

Storage

Generic STORAGE DEVICE Media-31.9 GB

Mounted as Volumes/system-boot



O ® Raspberry Pi Imager v1.6.1

Raspberry Pi

Operating System Storage

UBUNTU SERVER 20.04.3 LTS (RPI 3/4/400) GENERIC STO.. WRITE

@0 e Raspberry Pi Imager v1.6.1

Warning X

All existing data on 'Generic STORAGE DEVICE Media’ will be erased.
Are you sure you want to continue?

- R




| _NON Raspberry Pi Imager v1.6.1

Raspberry Pi

Operating System Storage

UBUNTU SERVER 20.04.3 LTS (RPI 3/4/400) GEMERIC STO... WRITE

Writing... 53%

CANCEL WRITE

| NN Raspberry Pi Imager v1.6.1

Raspberry Pi

Operating System Storage

UBUNTU SERVER 20.04.3 LTS (RPI 3/4/400) GEMNERIC 5TO... WRITE

Verifying... 25%

CANCEL VERIFY



Raspberry Pi Imager v1.6.1

Write Successful

Ubuntu Server 20.04.3 LTS (RPi 3/4/400) has been written to Generic STORAGE DEVICE

Media

You can now remove the SD card from the reader

CONTINUE
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Chapter 3: K3s Advanced Configurations and Management
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Chapter 4: k30S Installation and Configurations

[ JoN ] Oracle VM VirtualBox Manager
&’ AR
8= QR
%EE Tools 57 8= § §
Preferences : Import  Export | New Add

Welcome to VirtualBox!

The left part of application window contains global tools and
lists all virtual machines and virtual machine groups on your
computer. You can import, add and create new VMs using
corresponding toolbar buttons. You can popup a tools of
currently selected element using corresponding element
button.

You can press the #? key to get instant help, or visit
www.virtualbox.org for more information and latest news.

[ ] Oracle VM VirtualBox Manager

%%ﬁg Tools Name and operating system

Please choose a descriptive name and destination folder for the new
virtual machine and select the type of operating system you intend to
install on it. The name you choose will be used throughout VirtualBox to
identify this machine.

Name: TkBus

Machine Folder: [ 7] /Users/sergiomendez/VirtualBox VMs

Type: | Linux

Version:  Other Linux (64-bit)

Expert Mode Go Back Cancel

c0e Oracle VM VirtualBox Manager

gﬁ Toole Memory size

Select the amount of memory (RAM) in megabytes to be allocated to the
virtual machine.

\ The recommended memory size is 512 MB.
4MB 16384 MB
~
=

Go Back Cancel



Oracle VM VirtualBox Manager

888 ke IHard disk

If you wish you can add a virtual hard disk to the new machine. You can
either create a new hard disk file or select one from the list or from another
location using the folder icon.

If you need a more complex storage set-up you can skip this step and
make the changes to the machine settings once the machine is created.

The recommended size of the hard disk is 8.00 GB.

" Do not add a virtual hard disk
0 Create a virtual hard disk now
| [ Use an existing virtual hard disk file

<>

| Empty

Go Back Cancel

Oracle VM VirtualBox Manager

888 71.”'. Hard disk file type

Please choose the type of file that you would like to use for the new virtual
hard disk. If you do not need to use it with other virtualization software you
can leave this setting unchanged.

© VDI (VirtualBox Disk Image)
() VHD (Virtual Hard Disk)
() VMDK (Virtual Machine Disk)

ExpertMode | o ck Cancel



Oracle VM VirtualBox Managgr

Storage on physical hard disk

Please choose whether the new virtual hard disk file should grow as it is
used (dynamically allocated) or if it should be created at its maximum size
(fixed size).

A dynamically allocated hard disk file will only use space on your physical
hard disk as it fills up (up to a maximum fixed size), although it will not
shrink again automatically when space on it is freed.

A fixed size hard disk file may take longer to create on some systems but
is often faster to use.

) Dynamically allocated
" Fixed size

Oracle VM VirtualBox Manager

(i o

File location and size

Please type the name of the new virtual hard disk file into the box below or
click on the folder icon to select a different folder to create the file in.

/Users/sergiomendez/VirtualBox VMs/k3os/k3os.vdi IB

Select the size of the virtual hard disk in megabytes. This size is the limit
on the amount of file data that a virtual machine will be able to store on the
hard disk.

4oocs

Go Back m Cancel




[ JoN ] Oracle VM VirtualBox Manager

- L @ v

Mew Settings Digcard Start

@ General

[ k3os O=
‘ @ Powered OFff Mame: k3os

Operating System: Other Linux (64-bit)

ool
|

[#] system

Base Memory: 2048 MB
Boot Order: Floppy, Optical, Hard Disk

Acceleration: VT-x/AMD-V, Nested Paging, PAE/NX, KVM

Paravirtualization

(] Display

Video Memory: 16 MB
Graphics Controller: VMSVGA
Remote Desktop Server: Disabled
Recording: Disabled
Storage

Controller: IDE

IDE Primary Device 0: k3os.vdi (Normal, 4.00 GB)

IDE Secondary Device 0: [Optical Drive] Empty
{0 Audio

Host Driver: CoreAudio
Controller:  ICH AC97

=P Network
Adapter 1: Intel PROM000 MT Desktop (NAT)

@ k3os - Storage

o LaE o@D O

General System Dizplay Storage Audio MNetwork Ports Shared Folders

@ Preview

User Interface

Storage Devices Attributes
'} Controller: IDE Optical Drive: = IDE Secondary Device 0 O
& k3osvdi
e cBEVD
Information

Type: --

Size: --

Location: --

Attached to: --

Choose/Create a Virtual Optical Disk...

Choose a disk file...

Remove Disk from Virtual Drive



!@@l@]ﬂ@

k3os - Storage

& E

General Display Storage Audio Network Ports Shared Folders Usaer Interface
<|> || M~ =4 B k3s % Q, Search
Favorites iCloud storage is full. | Upgrade... | | Learn More... |
% Recents Today Today

-,5' Applications
£3 Google Dri... &

B k3os-amd64.iso

i,

o Downloads N
iCloud 1

1Y iCloud Drive =

B Documents

[ Desktop
Locations -

Ellocalhost & W k3os-amdé64.iso

. ) IS0 Disk Image - 527.1 MB
@ Network Previous 7 Days m "
All virtual optical disk files (*.dmg...
New Folder Options Cancel m

| SN k3os - Storage

N ] . @O O
General System Display Storage Audio Ports Shared Folders User Interface

Storage Devices Attributes

\ Controller: IDE Optical Drive:  IDE Secondary Device 0 @
E k3os.vdi
It
o k3os-amd64.iso € Live CD/DVD
Information
Type: Image
Size: bB02.64MB
Location: [Users/sergiomendez/Desktop/k3s..
Attached to: --

Cancel



@& @& k3os - Network

o EEQeEH O

General System Display Storage Audio MNetwork Ports Shared Folders User Interface

il--.--. AUS) Adapter2  Adapter3  Adapter 4

Enable Network Adapter

Attached to: Bridged Adapter d
Name: en0: Wi-Fi (Wireless) d
[ Advanced

Cancel | RIS

= Starting ccapply ...

[INFO1 Skipping k3s download and verify

[INFO1 Skipping installation of SELinux RPH

[INFO1 ew: Creating enwironment file setcsrancher-k3s- k3s-service.env
[INFOI openrc: Creating service file retcrinit.d-k3s—service
[INFO1 openrc: Enabling k3s-service service for default runlevel
[INFO1 Mo change detected =o skipping service start

= Caching service dependencies ...

= Checking Open-iSCSI configuration ...

= Starting iscsid ...

= Jetting up iSC3SI targets ...

izcsiadm: No records found

= Starting k3s-service ...

= Starting issue ...

= Starting (EMU Guest Agent ...

lssh-keygen: generating new host keys: R3A D3A ECDSA EDZ5519

= Starting sshd ...

= Starting local

Address
10.0.2.15-24 feB0::a00:27ff:fecc:5f1c- 64

elcome to k30S (login with user: rancher)
k30s-1815 login: _




iscsiadm: Mo records found

= Starting k3s—service ...

= Starting issue ...

= Jtarting (QEMU Guest Agent ...

lesh-keygen: generating nmew host keys: RSA D3A ECDSA EDZ25519
= Starting sshd ...

= Starting local

C State Address
tho ur 10.0.2.15-24 feB0

elcome to k305 (login with user: rancher)
k3o0s-1815 login: rancher
elcome to k3051

Refer to https:-srsgithub.consrancher-k3os for README and issues

y default mode of k308 is to run a single node cluster. Use "kubectl"
o access it. The node token in rvarslib-rancher-k3s/server~ node—token
an be used to join agents to this server.

You can configure this system or install to disk using "sudo k3os install"
k3os—1815 [T15




elcome to k305 (login with user: rancher)
k3o=-1815 login: rancher
elcome to k305?

efer to https:- -sgithub.com-srancher-k3os for BEADME and issues
By default mode of k3035 is to run a single node cluster. Use “kubectl”

o access it. The node tokenm in ~var-librsrancher-k3s-server-node—token
an be used to join agents to thiz server.

You can configure this system or install to disk wsing "sudo k3os install”
k3o=—1815 [71$ sudo k3os install

Runming k305 configuration
hoose operation
Install to disk
. Configure =server or agent
helect Number [11: 1
onfig system with cloud-init file? [y-sM1: N
Authorize GitHub wsers to 55HY [yrsH1: N

onfirm password for [rancher]: =eoooo
onfigure WiFi? [y-N1: N

un as seruver or agent?
1. =eruer

. agent

evice: sdeurssda

Your disk will be formatted and k305 will be installed with the above configuration.
ontinue? [ysH1: y




k3os [Paused]

You want to:

[ Save the machine state
;7 Send the shutdown signal
@ @ Power off the machine

Cancel (SIS

BOkEo Bl O R Lefts



| NN k3os - System

Ei@l@ﬂﬂ@ﬂ

General System Display Storage Audio Ports Shared Folders User Interface

Motherboard Processor Acceleration

Base Memory:
[ N T T e (Y Y Y Y Y Y Y O T T Y Y T Y T T T I A |
4 MB

Boot Order: | [ | [~]| Floppy [+]
| {a) Optical
[z Hard Disk [+
@ Network

Chipset: PIIX3 B
Pointing Device: = USB Tablet

Extended Features: Enable |/O APIC
| Enable EF| (special OSes only)
Hardware Clock in UTC Time

2048 MB

16384 MB

Cancel m

-~
"



= Jetting up iSC3SI targets ...
izcsiadm: No records found
Starting k3s-—service ...
Starting issue ...
Starting QEMU Guest Agent ...
Starting sshd ...
Starting local

Address
2803:4100:e160:658:a00:27ff : fecc:5f1cs64 feB0::a00:27ff:fecc:5f1c 64

elcome to k30S (login with user: rancher)
k3os-31524 login: rancher

Password:

elcome to k305t

Refer to https:/sgithub.comsrancher~-k3os for README and issues
By default mode of k305 is to run a single node cluster. Use "kubectl”
o access it. The node token in svarslib-rancher-k3s/server-node—token

an be used to join agents to this server.

k3os-31524 [715

@ [ ] Raspberry Pi Imager v1.6.1

Raspberry Pi

Operating System Storage

UBUNTU SERVER 20.04.2 LTS (RPI 3/4/400) GENERIC 5TO... WRITE




® 0@ Raspberry Pi Imager v1.6.1

Write Successful X

Ubuntu Server 20.04.2 LTS (RPi 3/4/400) has been written to Generic STORAGE DEVICE
Media

You can now remove the SD card from the reader

CONTINUE




Chapter 5: K3s Homelab for Edge Computing Experiments

Public Interfoce

29.8%.77.66 » DS

%.2.%5.%

Gateway IRRR]
a2.16¢.01

LAN

192,16 €.0.0/24 3 ?] @ Q i Switch

< i N

Client Master Agent Agent

192.16€.0.2 192.16%.0.1 192.16€.0.12 192.16€.0.13

Kubernetes Objects

Request I:E,F]nufmgn‘t
[ ] ] &
Service Rgsp|3;:a
&
Fed ! ! | Persistent
A H"Dlu-nc &laiem

Contoingrs

Storage
Class

Extarmal
S‘twa-e_




Kubernetes Dashboard

@ Token

Every Service Account has a Secret with valid Bearer Token that can be used to log in to Dashboard.

o Kubeconfig

Flease select the kubeconfig file that you have created to configure access to the cluster. To find out

Enter token *

kubernetes default - Q  Search
pcEKicac i CPU Usage N Memory
Cron Jobs
Daemon Sets — ‘Tg‘
| g 3 10 Gi
Deployments g ;
> =l 5 Gi
Jobs % g
=
Pods 0 0Gi
00:08 0009 0010 0011 0012 0013 0014 0015 D016 0017 00018 DO19 00:20
Replica Sets
Replication Controllers
Stateful Sets
Nodes
Service n
Name Labels Ready &l;t:er:}quests CF
Ingresses
) beta.kubernetes.io/arch: armé4
Services
® node02 beta.kubernetes.io/instance-type: k3s True 960.00m (24.00%) 0.

Config and Storage
beta.kubernetes.io/os: linux Show all

Config Maps
beta.kubernetes.io/arch: armé4



Chapter 6: Exposing Your Applications Using Ingress
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Chapter 7: GitOps with Flux for Edge Applications
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Provision
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R
l-Commit Changes | 2.Image 3. Build
Repository Push
Deve_lope_r )
\ 5;“‘1‘”3 4.Detect
o Lo
Mono Image Tags
Repository 5.Update
Dep(oymen't
6. Synchr'onize YAML
changes Syne Syne
¥ N
?.Upa!o:te. Flux Flux Flux
Apphc_ation
App! App2 / App3
192,16 £.0.52, Node IP 192,16 2.0.62 Vode IP 14216 %.0.72 Node IP
19216 %.0.1 192,16 8.0.12. 192,16 %.0.13
Single, Nede S?ngle, Node Sin9|e, Node
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|— clusters

L— clusterl
L flux-system
— gotk-components. yaml
— gotk-synec.yaml
L— kustomization.yaml
L— manifests
— namespace.yaml
helm-charts.yaml
helm-release.yaml
app-demo-registry.yaml

app-demo-policy.yaml

Frrrr

flux-system-automation. yaml
L— cluster2

L cluster3

8 sergioarmgpl / fluxappdemo ' Public <z Pin

<> Code © Issues 1 Pull requests () Actions B projects 00 wiki @ security | Insights 82 Settings

¥ main ~ ¥ 1branch O 0tags Go to file Add file ~
Sergio Méndez feat: changes + 6c586b8 onJan 21 {0 21 commits

B _github/workflows fix: on tag format 3 months ago

B src feat: changes 2 months ago

[ LICENSE Initial commit 3 months ago

[ README.md feat: Flux Demo App 3 months ago

README.md Vi

fluxappdemo

Flux Demo Application



B sergioarmgpl / fluxappdemo | public

<> Code () Issues i1 Pull requests (® Actions B Projects

¥ main ~  fluxappdemo | src/

Sergio Méndez feat: changes

Dockerfile
Operations.py
build_push.sh
index.py

requirements.txt

O D DO RO

tests.py

8 sergioarmgpl / fluxappdemo ' Public

<> Code () Issues 11 Pull requests () Actions 0B Projects

¥ main ~ | fluxappdemo / .github / workflows /

Sergio Méndez fix: on tag format

[ github-actions-fluxappdemo.yml

feat:

feat:

feat:

feat

feat:

feat:

0 wiki @ Security [~ Insights

added python simple unit test
Added initial content to the application

changes on build_push

: changes

Added initial content to the application

Added initial content to the application

M wiki @ security |~ Insights

fix: on tag format

63 Settings

1 Settings



Options Actions secrets New repository secret

Collaborators Secrets are environment variables that are encrypted. Anyone with collaborator access to this repository can use
these secrets for Actions.

Security & analysis .
Secrets are not passed to workflows that are triggered by a pull request from a fork. Learn more.

Branches

Environment secrets
Webhooks

Notificati . N .
otffications There are no secrets for this repository’s environments.

Encrypted environment secrets allow you to store sensitive information, such as access tokens, in your

Integrations
repository environments.

Deploy keys Manage your environments and add environment secrets
Actions

Environments

Repository secrets
Secrets

& DOCKERHUB_TOKEN Updated yesterday Update Remove
Actions
Dependabot

& DOCKERHUB_USERNAME Updated yesterday Update Remove
Pages

O Search or jump to... Pull requests Issues Marketplace Explore

& sergioarmgpl / fluxappdemo | Public <z Pin @ Unwatch 1 ~ % Fork O ¥7 Star 0 -
<> Code @ Issues i Pull requests ® Actions [ Projects 0 wiki @ security |~ Insights e

Workflows New workflow All workflows

Showing runs from all workflows
All workflows

Q, Filter workflow runs
Ro ci_fluxappdemo

16 workflow runs Event ~ Status ~ Branch ~ Actor ~

@ feat: added python simple unit test
ci_fluxappdemo #17: Commit 4185328 pushed by main 3 hours ago
sergioarmgpl G im 2s



@' Q, Search for great content Explore Repositories Organizations Help Upgrade sergioarmgpl ~

Using 0 of 1 private repositories. Get more

sergioarmgpl Repositories fluxappdemo

General Tags Builds Collaborators ~ Webhooks Settings

Advanced Image Management
View all your images and tags in this repository, clean up unused content, recover untagged images. Available View preview

with Pro, Team and Business subscriptions.
Sortby Newest - Q, Filter Tag

TAG

RELEASE.2022-01-17T02-11-04Z
Last pushed 3 hours ago by sergioarmgpl

docker pull sergioarmgplffluxappde... rD

COMPRESSED SIZE @

23.82 MB

LAST PULL

DIGEST

8455fd844559 linux/armé64 a few seconds ago

Welcome to Grafana

Email or usemame

Password




88 General / Flux Control Plane 7z «§

namespace

Controllers

~ Resource Usage

200ms
150ms

00ms

198 1920

— image-refisctor-controller-64948667c.Strnt
= sourcecontroller565(Bfbbff-gg809
— image-automation-controller-787bAcrabT-d9kv

== helm-cantroller 779b53d{6b-hwdxp.

2.50 opam
20p8/m
1.50 ops/m
1 opa/m
0.500 ops/m

0opa/m
1918 1920

— successful reconei

— falled reconciliations

Max Work Queue

Os

CPU Usage

w2 1924 1926 1028 w30
-y

237me

297ms

Basms

133ms

Helm Releases ops/min

1922 1920 1926 1928 1930

g

25ms
143ms
Nome

433ms

cument

111 epe/m 200 opam

Oops/m.

Oops/m

Memory
174 Mb
&M
amis
s
zMiB
o8
1918 1920

— image reflactor.controller 649466657d. St
= source-controller-565(8fbbff.9a809
— image-automation-controller-787bAcfBb7-dvkur

= helm-controller-779b5BdI6k-buvdxp

Sapa/m
4opa/m
S opa/m
Zapa/m
1 9pa/m

Oopa/m
198 1920

= suseassful chart pul

= failed chart pulls

Wt B @ O lestisminutes v | Q@ G 1sv @

APIRequests

6.05

Memory Usage

1922 924 1926 1928 1930
™
1859 KiB
11w
199.1 kiB
1699 KiB

Helm Charts ops/min

1922 1924
avg

current
184208
203K
as78 KB

820KiB

1926 1928 1930

current

200 ope/m 200 ope/m

0ops/m

0ops/m



Chapter 8: Observability and Traffic Splitting Using Linkerd
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Kubermetes Cluster

Fau!tlf

y 7| container
Traffic

b e \
C [?e_lﬂ'b 50%

Apphcad'iion
me‘f Container




Namespace > myapps > Deployments

@  Namespaces HTTP Metrics =
Y Control Plane

Deployment 4 Meshed RPS Ld;:‘,’:j LafeFr"rj;; Grafana
| MYAPPS -

app1 1”7 100.00% ®  16.53 5ms 9 ms 10ms G
WORKLOADS

error-injector ifal 1.96% @ 153 1ms 2ms 4 ms B
@  CronJobs
) Daemon Sets

TCP Metrics =

(& Deployments

Deployment 4+ Meshed Connections Read Bytes / sec Write Byte: Grafana
&  Jobs
O Pods app1 171 2 913.28B/s 1.953kB/s B
@ Replica Sets error-injector 11 2 B42.32B/s 3.513kB/s B

&)  Replication Controllers

Stateful Sets

CONFIGURATION

Y  Traffic Splits

88 Linkerd Deployment g
myapps

S deploy/app1

SUCCESS RATE REQUEST RATE INBOUND DEPLOY... OUTBOUND DEPLO...

15 RPS 2 N/A

INBOUND TRAFFIC

SUCCESS RATE REQUEST RATE LATENCY

A I B




P"g\% LINKERD Namespace > myapps > trafficsplit/error-split

etk trafficsplit/error-split

@  Namespaces

& Control Plane svc/error-injector

Weight 500m

MYAPPS -
WORKLOADS SR 0.00%
>
@  CronJobs RPS 15.48
)  Daemon Sets
svc/appl P99 10 ms
&  Deployments
SR 52.16%
&  Jobs »
O Pods RPS 32.37 sve/appl
@)  ReplicaSets Weight 500m
Replication Controll
(=] eplication Controllers s 100.00%
2

&)  stateful Sets

RPS 16.88
CONFIGURATION

P99 25ms

Y  Traffic Splits



Chapter 9: Edge Serverless and Event-Driven Architectures
with Knative and Cloud Events

HTTP
Serving < — — — — — - L — — -
erving <- Reauests Eventing
Service F----=--1 Sources
Revision | - L4 -- > Brokers

Route =--1-- URL |-~~~ Triggers




Chapter 10: SQL and NoSQL Databases at the Edge

Cnnsis‘tency

Network problems
CA: ¢

, Risk of some data
stop the system CP.

be,com?n? una.VailaB[e,

Example,s:

y Exomples:
SQLite, MySQL, Postyresal / ples ‘
h'eo‘l’&, SQL Server or P‘ ck -tw MongoDB, Redis or

RDEBMS

Bia Table

Avgﬂa;b?h'tl:; Partition
Olel Lo ¥y
AP' Client moy read T ce
' inconsistent data
EX&MPI&S? Cassandra, CouchDB, Riak
or D(fno.mcDB
&« C @ localhost:7474/browser/ m o G W e
I Apps B gitlab kubernetes... [Jl] KubeCon +Cloud.. 1 arm [@] sergio #h erick €) dns [E Imagen KCD - Go... » Readin
$ >

:server connect P i

Connect to  Connect URL
Neo4j neodj:// | localhost:7687

Database access Database - leave empty for default
might require an
authenticated

connection
Authentication type

Mo authentication A



neos4j$ »

- ~
% :play start »
-
nNeo : N, .
by 4’ Getting started Try Neodj with live  Cypher basics
with Neo4j data Intro to Graphs with Cypher
Browser A complete example graph What is a graph
) _ that demonstrates common database?
;:z:;l Browser user interface query patterns, How can | query a

graph?
Actors & movies in cross-

referenced pop culture.

® feenotee © SEratenne

Copyright @ Neodj, Inc 2002-2022

Sign up for a free Neodj cloud instance with :neoa.] aura

. :server connect »

Connected to You have a working connection and server auth is disabled.
Neo4j

Nice to meet you.



neo4j$

e S

£

Graph

i)

b
i

o
= II
5

CREATE (IronMan:Hero{name: "Tony Stark"})
CREATE (Thanos:Villainous {name: "Thanos"})
CREATE (Thanos)-[r:ENEMY_OF]— (IronMan)
RETURN IronMan, Thanos

@4 _---_ENEMY-DF_-_-_-i-

Overview

Node labels

@ Villainous (1)

Relationship Types
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Chapter 11: Monitoring the Edge with Prometheus and
Grafana

Cloud Loyer Near Eo(ge For Eo!ge
________________ -
|
| Kg'ls ! : K3 o ______ L_ A_'N; 4
Cloud Cluster : : s;ns,le_ Node I Eol i
I
| | Cluster | Tiny Edge !
I ! 1
} N : Edge Device :
: : T process : Raspberm/ Pi 4B/ Arduino :
| | : !
\ | X X
\ | | X
| | ' '
\ Mosquitto ! send !
Internet ! art | [serder e

servicel i < : " Ws: 1 i
\ | ! !
* : , i | :
E- Sensor : Ra\spbcﬁ‘(f Pi 4B Node IL ________________ 4'

9 Prometheus )]

Use local time Enable query history Enable autocomplete Enable highlighting Enable linter

Q Expression (press Shift+Enter for newlines) e m

Table Graph

Evaluation time

No data queried yet

Remove Panel



Runtime & Build Information |
TSDB Status

Command-Line Flags
Configuration

Rules

Targets

Service Discovery

9 Prometheus ©

Targets

All  Unhealthy  Collapse All Q| Filter by endpoint or labels

MonitoringJob1 (0/1 up) m

Scrape
Endpoint State Labels Last Scrape Duration Error
http://service1:5555/metrics [ DOWN | 6.863sago b5.1s Get "http://service1:5555/metrics": cont
ext deadline exceeded
MonitoringJob2 (0f1 up) m
Scrape
Endpoint State Labels Last Scrape Duration Error
http:/fservice2:5555/metrics [ DOWN | 5.666sago 5.0s Get "http://service2:5555/metrics": con
text deadline exceeded

DHT

& Vv s

GND GPIO2
3V3




\

Welcome to Grafana

Email or usemame

admin

Password

Forgot your pa

oo General / Home

Welcome to Grafana

Need help? Documentation Tutorials Community Public Slack

Remove this panel

The steps below will .
guideyoutoquickly  Grafana fundamentals sl CHRMLCLE
finish setting up source
your Grafana Set up and understand Grafana if you
installation. have no prior experience. This

tutorial guides you through the entire

process and covers the “Data source”

and “Dashboards” steps to the right. ) .
Learn how in the docs (4




¢} Configuration

B Data sources
. Users
A\ Teams
 Plugins
tit Preferences

o APl keys

Configuration

Data sources

Add data source

prometheus

+  Create

o2 Dashboard
[31 Folder

&, Import




Dashboards

Browse

New dashboard folder

Faolder name

B8 New dashboard

ihf+ Add panel

D =

Add a new panel Add a new row

o

Add a panel from the
panel library




& New dashboard / Edit Panel
®

Temperature Sensor1

19:00 20:00 21:00
== weather_metricl{instance="service1:5555", job="MonitoringJob17}

19:30 20:30 21:30

B Query 1 i3 Transfor

Data source prometheus @ Query options

weather_metricl

Legend Min step Resolution

Format Time series Instant Prometheus Exemplars

Absolute time range

From

now-1h

To

Apply time range

It looks like you haven't used this time picker
before. As soon as you enter some time
intervals, recently used intervals will appear
here.

Re the
about how to enter custom time ranges.

:umentation to find out more

Browser Time

m”m

Panel options
Title
Temperature Sensor1

00:00 00:30

Description

Transparent background

]
Query inspector

Panel links

Repeat options

Tooltip

Tooltip mode

Single

Last 5 minutes
Last 15 minutes
Last 30 minutes
Last 1 hour
Last 3 hours
Last 6 hours
Last 12 hours
Last 24 hours

Last 2 days

UTC-06:00 Change time settings




Data source

prometheus

Query options
Max data points
Min interval
Interval

Relative time

Time shift

Query inspector

Width of panel

Time range / max data points




Save dashboard as...

Dashboard name

Dashboard sensors

Folder

General

Copy tags

Temperature Sensor1

Cancel




Q)  Search dashboards

@ Recent

Dashboard sensors

Reports

Dashboard sensors




Chapter 12: Communicating with Edge Devices across Long
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Editor font size: 12
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Chapter 13: Geolocalization Applications Using GPS, NoSQL,
and K3s Clusters
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TX packets @ bytes @ (0.0 B)
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Chapter 14: Computer Vision with Python and K3s Clusters
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Chapter 15: Designing Your Own Edge Computing System
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