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F—E, Balena OS 7748

BalenaOS B— Mt MIEBR ATV & & _LIBE1T Docker BeRMMWAVRIER S, FEKEAIEITHY
I 5, LUIKRZHIR balena BRI ZINIB NS R A R TIERZ,

BalenaOS RY#ZOERRE ; Linux AR B/RIRM T EMANIRE LEREMEHNSEARE. E
LN ESERIEF EEERA T aRENEF DM BEURERE, BENNEANHR. BR
FHUKRBHISIRZ , EREENHTESIATIAR. M Linux FEFTSEIBRER SR
REPME, NEHBRT ERFNER, EEERTYEXNFARZS Linux K&,

BalenaOS @— 1N EEREMNBEEZMISELE (B Yocto 1EZR) BHRIERSE, HEHM
Linux &2s (LERE Docker) #H1TT L1ko

BalenaOS {EJJ balena ‘F &M—E B H &ZHY, FHHBLTE balena LRI TFEBHARIKE LI
17, HEFZARNIFREFREE L E, WO 7 HEEB E M BIRERAIETT, EBTFHRAIL
BRI B RMEMIIFE,

1.1 BalenaOS Z13

Y balena User
Containers
Device Supervisor
Container From 1to N
W% balenaos

N¢@ balenaEngine

Docker-compatible, edge optimised container engine

Userspace

Systemd, NetworkManager, etc

& Linux Kernel

Customised for CPU architecture & device hardware

1-1 BalenaOS ¥Zi0hZEH4
Balena £ R FHEYIZFIEIT balenaOS, XE—FET Yocto Linux BB ENIRIERSAE, ©S

BAVEER. A Docker FIA235|% balenaEngine —#CiT B, FHNIRIERARTRBINLE
TS, 18E LY balena KB LUK A SFUIRS . T TMRSHEREF, ERILIEE—TNEAIEE
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RG, ZIRERA A LIKBEAS ERNKERMFRBHIIE Docker BAR G, BARIRERSS
FHREREHZRZ, BEREMSEIRILTIE, MRERE, AILUSEREENUSIIETT.
BEOpREN , EERERENNZ, balena K& izt HEH WA LEFIETT, BMELHNA
TR, IRE R ABREIETTH R BN UED, &l 1-1 79 BalenaOS 7£ ARM ARFPIZTTHI R ST,

1.2 Balena CLI

Balena CLI 2 balenaCloud Z¥ openBalena & <1TRH. ERE—IEAF Windows. macOS
M Linux VTR, AJ@IGaLRAT/AiREOFER. ERIURREER, Wl EZhiE
Fo Balena CLI &7 balena API #l balena SDK #93#, BAIIAEZEZAE Node.js MAEFF. ©
WNAmR+2T 2, TRATHERRE. RERETRES.

Balena CLI NFENAIHE:

- T IREERE
- IIEEEMER
- ZIGEEIE

- RBRNARFTA
Balena CLI & Github ERYFFIRINE : https:/github.com/balena-io/balena-clio
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BB, FiRE(E: CM4-ET-IND

EARETH, HMPFEIUTHREERER balenaCloud !

- IGEEHY CM4-ET-IND & & FHEHETE balenaCloud 1Y &R IR _EEXA
« 7E1%% £ EBZE Node.js hello-world T H
- REARGIHE: #TENHEIEE LERIKE]

5thi1Z Balena NI JigffG, REEEE R BalenaCloud A4 & N AR FAEREMENIR, FEK
GRS ER S MR,

2.1 HFIIE[PC Windows FIR{E]
« /i8] https://www.balena.io, FFff balenaCloud M-S
- BREOIREL (Organization) , A]EHHEHE, 25X L “emtop-tech” {5l
- B3 fleet, ATEMHE, XH L example-app” /31l

Create fleet x

Organization Fleet

example-app

A good fleet name is concise and easy to recall. Locking for ideas? What about bold-tundra?
Default device type @

- \'7| Show discontinued device types

2-2 B fleet

« EFRIGFEHLT M Default device type FHIERBAHIEIFIGELRE, FK{1:%EZF Raspberry Pi 4
(using 64bit OS)”

Create fleet x

Organization Fleet

example-app

A good fleet name is concise and easy to recall. Locking for ideas? What about beld-tundra?
Default device type [-]

!} Raspberry Pi 4 (using 64bit 05) - \:| Show discontinued device types

2-3 EEIGHER
« B iF“Create new fleet”¥&5H, BIETTRK.
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example-app Devices 0
aarché4

entop_tech/examplz-zpp
Apr 15th 2025, 3:44 PM Youden'ths
How about adding one?

y devices yet.

—
+ Add device

Vy Variables

Releases 0

J# Configuration

0 Settings

A Provisioning Keys

You don't have any releases yet.
A Members ) ¥

How about creating one?

# Create release

2-4 Fleet SIS

S i“Add device &5

6 Add new device x

Instructions

Select davice type @ Select 05 type B
o Use the form on the left to configure and download balenaOs fer your
&  Raspberry Pi 4 (using 64bit OS) - balenaos - new device.
Selectversion e Insert the SD card to the host machine.
6517 FECONMENDED . ‘_J Show outdated versions o Write the balenaOs file you downloaded to the SD card. We recommend
— using Etcher.
Select edition © vt for writing of balena0s to complete.

Development ® Recommended for first time users
P © Remove the SD card from the host machine.

Development images should be used when you are developing an application and want to use the fast local mode workflow This
variant should never be used in production. @ insertthe freshly flashed SD card into the Raspberry Pi 4 (using 64bit

Production 0s).

Production images are ready for production deployments, but don't offer easy access for local development. 0 Connect power to the Raspberry Pi 4 (using 64bit 0S) to boot the

device.

Network
etworl o Your device should appear in your application dashboard within a few

minutes. Have fun!

Ethernet only

Wifi + Ethernet } .
For more details please refer to our Getting Started Guide.

WiFi 551D

EMTOP

Wifi Passphrase

+ Advanced settings

€&x...
# Download balenaQs (~200 MB)
_ % Download configuration file only

2-5 NINEE

[Select edition]

Development : ZFHEIXE O ssh BR, HWHFHAR, #HEERZEE
Production : ERA T~ mEE, FZIFAMER

RiEA A Flash$ZH ERV=MAFik, BIH=1THED:
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Flash AR Etcher RRTEBEKRER SD £
Download balenaOS & balenaOS BR{ER
Download configuration file only N THEEX S

X BixEFE “Download balena0S”, EARGMEEETFEEFRZHIERTIE,

THTHGEE] balena-cloud-example-app-raspberrypid-64-6.5.17-v17.0.2.img.zip, %X
HRZEEESREIARMEL, FIRIETELM,

« T#H%ZE balenaEther : https://etcher.balena.io
« J&1T balenaFEther 5¢& SD £
@ balenaEtcher

&9 balenaEicher

© — A

balena-cl....12.7.img Generic 5...5B Device

2-6 JER SDF

FERRAR

WA zip XHREEGEM . img X%, 1B1T Win32diskimager TEER SD o

- EIRER ST

1. 451¥ CM4-ET-IND R1%IJRES, 3R1F emtop-cm4-et-ind.dtbo F] emtop-ved-kms-
dsi-7inch.dtbo

2. LU dtbo XHEHIZE] SD < resin-boot 73X overlays HR T

3. {824 resin-boot 77X TH config.txt X

# Enable UART

enable uart=1

# Enable VC4 Graphics
dtoverlay=vc4-kms-v3d,cma-320

dtparam=i2c_arm=on
dtparam=spi=on
disable_splash=1
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avoid_warnings=1
dtparam=audio=on

dtoverlay=emtop-cm4-et-ind
dtoverlay=emtop-vc4-kms-dsi-7inch

HE T BERRHN RIS CM4-ET-IND-balena-cloud-example-app-raspberrypi4-64-6.5.17-v17.0.2.img
- BHRREI D &
« TE£“Add device”T1E & 2-5 FiEE “Download configuration file only”
« BTEB json XXHFE SD T resin-boot 53X THJ config.json S

UIRTE BalenaCloud TUE _EMIPR T 1% &, MEEFHM LANE, THE TH 018 balena B , R T H config.,json
X5 resin-boot Y config.json B A,

« & ARM IRIZENBEXR, BLMEE WiFi $398]
- BIEHRREMNB oI ERER) ARM RF, EZLIEREO, EEBG

X B ORRGIERE, FFAINREBNEL, TEANTRENERTERKE,

- MEHOLE, BHHTHEHETRATER

balenaOS 6.5.17 f3a135c¢ serial0
f3a135c login:

BEANTEILLA root IS, THEBER.
« B ping S LHE ARM IREBEENEEEK

64 bytes from 183.240.99.58: seq=0 ttl=53 time=13.294 ms
64 bytes from 183.240.99.58: seq=1 ttl=53 time=13.507 ms
64 bytes from 183.240.99.58: seq=2 ttl=53 time=13.439 ms
64 bytes from 183.240.99.58: seq=3 ttl=53 time=13.300 ms

o HEF4 12 9%, RIF balenaCloud T1E, RAIEZIEAM T NRHIEE
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example-app

ARCHITECTURE
aarchié4
SLUG

emtop_tech fexample-app
CREATED

Apr 16th 2025, 3:55 PM

& Devices 1

MICHOSERVICES
¥ Releases
You don't have any releases yet.
How about creating one?
._/'.7.'\_.
| # Create release |
. y
Q
# Add device £ Modify
[] Mame s  uuip © status Heartbeat Cloudlink  Cloudlink last eonnected

[ W addfilter | @& Views -
(- 10

£ Manage columns

Update status (- 1

E] quiet-zilence  597b241

4

2.2 EPENBERF

Reduced functionality @ -]

2-7 RIFMEE

HANTTMEMNF I E —LE N MR https://docs.balena.io/learn/more/examples/example-

projectso
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Balena example projects

& IMPROVE THIS DOC

Below is a selection of "Hello world" examples and feature demonstrations for a wide variety of device

types and languages when using balena.

Name

balena-nodejs-hello-world

balena-plant-saver

multicontainer-getting-
started

internetspeedtest

¥11-window-manager

balena-python-hello-
world

staged-releases

coral-streaming-object-
detector

Description

Example of how to deploy Node code on a balena supported device.

We're building a plant monitor (and saver) - this is the early stage

Get up and running quickly with a multicontainer setup on balena

Log your internet download, upload and ping metrics ti influxDB, and

Grafana it. Grafana all the things!

Example project showing how to run a desktop manager with
balenaCloud in order to run GUI applications.

Example of how to deploy Python code on a balena supported device.

demonstration scripts on how to use the resin.io APl to do staged

releases to a fleet of devices.

This example will help you deploy a streaming camera feed with
realtime people detection using the Coral Edge TPU for on-device ML

inferencing.

2-8 mHIIE

FATU balena-python-hello-world 79I ##ZERE L T (LA THRETE PC Ubuntu24.04 R4 NFERK)
« Z23E Balena CLI

B W N =

. FTHMIDT: https://github.com/balena-io/balena-cli

. BN releases DUE, FEERFARZAH] linux-x64-standalone.zip
. BEHEEREHEESBER, tbil/home/emtop/balena-cli

- BUERIREERE

emtop @Ubuntu24:~$ sudo In -sf /home/emtop/balena-cli/balena /usr/sbin/balena

emtop@Ubuntu24:~$ balena login

5. R

A B

M

[ 7 N "N /7 |
|

|

/]

Q)|
I\,
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Logging in to balena-cloud.com
? How would you like to login? (Use arrow keys)
? Web authorization (recommended)

Credentials

Authentication token

I don't have a balena account!

1%63¥ (Web authorization) , [BIZEEHAIAGITED https F3E:

Opening web browser for URL:
https://dashboard.balena-cloud.com/login/cli/http%253A%252F%252F127.0.0.1%253A37811%252Fauth

BEEHIZ Ubuntu X528 FTF, HEEER balenaCloud WSFZME, ZFREINEERINTRE

>—
Balena CLI

By clicking authorize you share your authentication token with the
balena CLIin a secure way.

Authorize

2-9 Balena B RN
miE“Authorize’¥&5, BINEER

Successfully logged in as: EEEEEE

« 7518 balenaCloud _EHAY Fleets

emtop @Ubuntu24:~$ balena fleet list

ID NAME SLUG DEVICE
TYPE DEVICE COUNT ONLINE DEVICES
2238495 example-app

emtop tech/example-app
raspberrypi4-64 1 0

1C{E B 4% Fleet B NAME, Z{|HHRYE example-app, FHEIZPEGSHEERITE,
« & balena-python-hello-world {3

emtop @Ubuntu24:~$ git clone https://github.com/balena-io-examples/balena-python-hello-

world.git

10
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Cloning into 'balena-python-hello-world'...
remote: Enumerating objects: 292, done.
remote: Counting objects: 100% (193/193), done.

remote: Compressing objects: 100% (113/113), done.

remote: Total 292 (delta 83), reused 140 (delta 53), pack-reused 99 (from 1)
Receiving objects: 100% (292/292), 1007.94 KiB | 3.44 MiB/s, done.

Resolving deltas: 100% (125/125), done.

- L1ZERE

[Info]

[Info]
2238495/devices
[Info]

[Info]

pull
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[balena-hello-world]
[Info]

[Success]

[Info]

[Success]

[Info]

[Info]

[Info]

[Info]

[Info]

[Info]

[Info]

Starting build for example-app, user e=====
Dashboard link: https://dashboard.balena-cloud.com/apps/

Building on 4b2d7d0
No suitable previous release for caching, skipping cache

Step 1/6 : FROM balenalib/aarch64-python:3-run
---> 9b5accc91e93
Step 2/6 : WORKDIR /usr/src/app
Using cache
---> 22c8baecec70
Step 3/6 : COPY requirements.txt requirements.txt
Using cache
---> c65a18db75b5
Step 4/6 : RUN pip install -r requirements.txt
Using cache
---> 52c5306d4416
Step 5/6 : COPY . ./
Using cache
---> d6304b4699al
Step 6/6 : CMD ["python","-u","src/app.py"]
Using cache
---> ca358blde50c
Successfully built ca358blde50c
Uploading images
Successfully uploaded images
Built on 4b2d7d0
Release successfully created!
Release: a728d2b6fb77df41de56a5ae6495af60 (id: 3450223)

Service Image Size | Build Time

balena-hello-world 310.69 MB < 1 second

T T
| |
| |
I I
| |
| |

Build finished in 14 seconds
\

11
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<

« ItbBY BalenaCloud 1&E B IEE MR A B E1Z101 B HILTE Releases 1=

example-app Devices 1 Releases 1
6 aarche4 -

track latest
.

entap_tech/exanole-apa

) baen a-python-helle-world

Apr 16th 2025, 3:55 M Learn maore

MICROSERCES

# Create release

=D aD - o-

& 2-10 INBEIFETH
2.3 BIEHILSE

BalenaCloud E N FAERESTRS , PG BEIE £ B AT Fleet RYIG & ETRE B A P REZ N FATZ
o ARM WRBEHFER/E, dashBoard E£¥§ 27K Updating #HEE

example-app

Devices 1
6 aarch64 ® updating

entop_tech/example-app

Apr 16th 2025, 3:55 PM

MICROSERVICES
# Add device @ Modify ~ JNe§
D Name 1 uuio © Status Heartbeat Cloudlink Cloudlink last connected Update status [>) Update status duration Current release
‘:' quietsilence  597b241 Updating [} (-] Downloading less than a minute

2-11 1RBEH

FHEMTME, REIREYIRPERIZER Name, 25517 quiet-silence”, JIREIIGEEIE
TiE, W El 2-12

12
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- . quiet-silence
OI’,’E',EI'IIZEIIIOI'IS

emtop-tech

emtop_tech/example-app

s». Fleets .
@
T Reduced functionality [ ] Connecting
o 597b241 ) Raspberry Pi 4 (using 64bit O5)
o quiet-silence
Done 4 minutes balena056.5.17
B Summary
Vi Device Variables DEVELOPMENT 17.0.2 205@
/ Device Configuration 205 Off [-]
~ -
#° Actions
° ©C
X Settings
192.168.3 44 126.235.139.124
B Diagnostics

<1 Location E4:5F:01:CC-48:12

E6:06:ED-86:CA:28

& 2-12 SRS

%1% &8I LOCAL IP ADDRESS, #iMEEX 5128+ TFF, BNEIE | balena-python-hello-world 2
FERNER, WE: E 213

13
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~ & Welcome to balenal

A FEE 192.168.3.44

g balena

Welcome to balenal!

Mow that you've deployed code to your device,

explore the resources below to continue on your journey!

Read our documentation

» Learn how balena works behind the scenes

* Run multiple containers in your application

* Fast development with local development mode
* Deploy device configurations across your fleet

» And much mare!

Explore the balena documentation

Discover more balena project ideas

Find inspiration for what to build next, deploy another cool project,

or join your device to an open flest!

View projects on hub.balena.io

balena example projects | Projects by balena | Projects in our forums

Get additional help

Need to ask a question or get product support?

Visit our forums

2-13 balena-python-hello-world F 5T
Elitb, FHEIELFA BalenaCloud 5EAL T BN E MEBEB RN TR RIZ.

2.4 BEmiicE

NREEEFERAREORE ARM IR, &AM ERBEET—ENEEMTE2/ERIR
iw7T, BMEERMILEME., XEFE N BalenaOS BENER T config.txt ZA T ERHE DO ]
Fﬁﬁlﬂcﬁ EMEE:

# N\ BalenaCloud MIS B EIEE

14
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& Organizations qu let-si IE nce “

entop_tech/example-app

Reduced functionality =] Connecting...
-] af2£554 E)H'.\sphen-_.- Pi 4 (using 64bit 05)
Done -1 hour balenats6.5,17
DEVELOFMENT ¥ F. F*revl a
off o
=]

2-14 ISREE

- mEHMIBFZ A “Device Configuration”, % E“Enable/Disable UART"—#=, s BHENAIHE
¥, TE:

Define the rotation or flip of the display not def Qtrue activate
Enable / Disable logs from being sent to balena API t def Qfalse ctivate
Enable / Disable reporting device metrics such as CPU usage for bandwidth conservation. Only supported by supervisor versions >=v12.8.0. not def Qialse ctivate
Enable / Disable the splash screen to display image on boot. 1ot def Qtrue ()
Enable / Disable triggering updates instantly on startup or after pushing a release. Only supported by supervisor versions >=v9,13.0 1ot define: Oialse activate
Enable / Disable UART Disabled Otrue

Enable / Disable VPN connectivity check not define; Ofalse

Enable / Disable VPN service on device 1ot def Oialse

Enable persistent logging. Only supported by supervisor versions >= v7.15.0 not define Qtrue ctivate
Farra the HDMI hatnlie cional nnt def Binie rtivate T

Rowsperpage: 100 v 1-230f23

2-15 Enable UART

mEATABN Apply all changes”s FohER ARM 1k, HERZIEMERZIAXENO L
BEREBX[EXRT,

REiE

+ T Debice configuration TIH R, HIIGEBIRZIEMAIMEE, ErIRIESPRNAHFHITH T ERIRE.
« TETIEBY T #ERIEE “Custom configuration”, XEREEIENNEE X WEE,

15
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2.5 SSH &3 ARM i
BRI AR LURZizTEMNEWEERERKREZ G, SSH EFELFIX S OEMERE,

« M BalenaCloud B8 & EIETIE KX LOCAL IP ADDRESS, Zsffldh ARM HREY IP A

192.168.3.44,
« 1£ PC Ubuntu MRIBHOARITO TS

The authenticity of host [192.168.3.44]:22222 ([192.168.3.44]:22222)’ can’t be established.
ED25519 key fingerprint is SHA256:vG/M++K6dWPEXBT+8zdmA1MIiQDjbv/HaFcLPHQSGwA.
This key is not known by any other names.

Are you sure you want to continue connecting (yes/no/[fingerprint])? yes

Warning: Permanently added ‘[192.168.3.44]:22222’ (ED25519) to the list of known hosts.

Last login: Fri Apr 18 08:07:34 2025 from 192.168.3.246

16
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Bt

iRCER
« dashBoard
BalenaCloud FF & AT EBIZEFNITIEEE NG

« openBalena

Balena & MF IR dao IREIETT BalenaOS FHi@id Balena CLI H{TEIE, (GG ZASHlFHis M SR
2, OpenBalena A& dashBoardo.

« BalenaCloud

REEPBMEEEMIGHE, B balena £E, BIIEENIEITELM LRGSR openBalenao
- BalenaFEtcher

JZ1T1E Windows THY SD /U EMURIRR TR, AIXIFHREUBEN SMERBRAXXHFRER.

17
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