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A= 21E{4l (Internet of Things)

Ar= QE{o|Zh 312

s future Internet technology that connects things, exchanges
messages and drives new and efficient services in our lives

INTERNET OF THINGS




loT architecture

s Smart things: sensors, actuator devices
s Gateways

s Servers, clouds, application servers

collect data
from sensors crone : :
: Gateway : Servers Services
Things : :
send data
to server

IoT Platforms




loT Platforms
s Device platform
s OS platform

s Service platforms

Service Platforms

ARDUINO

@

# ARTIK

Device Platforms

Linux O
TiNnyOS

o )
contila

OS Platforms
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PIAE D CFREE: https://www.raspberrypi.com/software/

Raspberry Pi Imager

Raspberry Pi Imager is the quick and easy way to install Raspberry Pi OS .
etup steps

and other operating systems to a microSD card, ready to use with your
Raspberry Pi.

8, Raspberry Pi Imager

Download and install Raspberry Pi Imager on a computer with an SD card
reader. Insert the microSD card you'll use with your Raspberry Pi into the
reader and run Raspberry Pi Imager.

Download for Windows Read the documentation —

Download for macOS

Download for Linux (x86_64)
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Setup - Raspberry Pi Imager

Select Additional Tasks

Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Raspberry Pi Imager, then click
Next.

Additional shortcuts:

Create a desktop shortcut

O X 2= ESQ0E ZRSIAZS LI

0| &: Raspberry Pi Ltd H& & & HA FA|

< AR Raspberry Pi Limited

@ Raspberry Pi Limited"®] 2T EQ0{= &t Alg| AX() AX| O BH(N)
(A)
D Mg 5= Qs AARIS| E2t0|H AT EQofTF XS0 THL|CH HX[sh = 9FF D ZHX|
LAZER0E 2Fot= SH

Back Next ‘ Cancel 8
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etz 2| oo| o]0 X v2.0.7 o x

£33 =

ctXHicl L0l EXIE 8ot

é’ Raspberry Pi 5
Raspberry Pi 5, 500 / 500+, and Compute Module 5

Raspberry Pi 4
Raspberry Pi 4 Model B, 400, and Compute Module 4 / 4S

Raspberry Pi 3
Raspberry Pi 3 Model A+ / B / B+ and Compute Module 3 / 3+

Raspberry Pi 2
Raspberry Pi 2 Model B

Raspberry Pi 1
Raspberry Pi 1 Model A / A+ / B / B+ and Compute Module 1
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£33 =

SON

=& MM &

ctXHlc| THolol X1 2 MHE d8othR

Raspberry Pi OS (Legacy, 32-bit)

A port of Debian Bookworm with security updates and desktop
environment

22121 -1.1 J|JHHI0IE T2 C

22l £:2025-11-24

Raspberry Pi OS (other)
Other Raspberry Pi OS based images

Other general-purpose 0S
Other general-purpose operating systems
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I
I
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PC-2t=H|2|u}0] HZE HAE
n BEHAE: ssh pi@rp12345678

C:\Users\LGpssh -1 pi rpl23u45678

The authenticity ot host 'rpl2345678 (fe80::3710:8efa:9d55:ea7d%16)' can't be established.
ED25519 key fingerprint is SHA256:ropOU4ImSZpb+0Z900c5dQMkqEufIpFp7sQ6M80YJ1ZY.

This key is not known by any other names.

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

C:\Users\LG>ssh -1 pi rpl23u45678
pi@rpl2345678's password
MU TpIZ345878 6 12 a7Frpt=rpi=v8 #1 SMP PREEMPT Debian 1:6.12.47-1+rptl~bookworm (2025-09-16) aarchéu

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.
Last login: Mon Nov 24 10:22:01 2025
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<Z2HO|YUE ASA> B EF WS 27}

s <3M71,71017]> M pC HHE

« ssh-keygen —t rsa —b 4096
. 2Ol AF2 XHt.ssh ZE LY A

C:\Users\LG\.ssh>dir
C Ez2tolEe =EO0 = O|&0| Sl LCt.
=8 9d HS . 725F-D2E2

C:\Users\LG\.ssh C|& K2

09:04 <DIR>

10:00 <DIR> ..

09:31 160 config 71217|
08:25 3,381 id_rsa

08:25 740 id_rsa.pub
09:04 1,863 known_hosts
05:24 ® known_hosts-old
09:04 1,131 known_hosts.old
67 I Y 7,275 HO| E

27l Cl&E 2 182,994,010,112 HIOlE H &

2026-04-15
2026-04-14

2026-04-14
2026-04-15
2026-04-15
2026-04-15
2025-07-04
2026-04-15

lofofotololototo

ot 4ot ot HoF 4ok ok ot Jot
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n SgE =20

E S77|& MY (22| 2|mHo)of ©&
. scp id_rsa.pub pi@rp84041:~ = pi AFEA} &=z &
. ct2H||2|IO0] M55 S AL 22l ssh pi@rp84041

+ mkdir .ssh

-

+ chmod 700 .ssh [l pi pi 4096 Apr 15 21:07
< mv id_rsa.pub .ssh/authorized_keys
+ c¢d .ssh

+ chmod 600 authorized_keys

1s -1
total 4

-rW——————-— 1 pi pi 740 Apr 15 21:04 authorized_keys
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PubkeyAuthentication yes

AuthorizedKeysFile .ssh/authorized_keys .ssh/authorized_keys2

&7071 ohE X8

s ssh AH XA|&F: sudo /etc/init.d/ssh restart
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Github AIO|EE 0| F 3 Sign Up =5
s AS{E ALO|E: https://github.com

$ > oM (=Ml ithub.com

o Platform Solutions Resources Open Source Enterprise Pricing

The future of building
happens together

Tools and trends evolve, but collaboration endures. With GitHub,
developers, agents, and code come together on one platform.

Enter your email Sign up for GitHub [ Try GitHub Copilot ]




o|HY, &3 i A= = Create Account EE!
O,

=

Email’

Email

Password

P racters OR at least 8 characte sluc a
Username’
Username
Use me ma er te ngle hyphe d
n egin or
Your Country/Region’
Korea, South v
F to send

>casional updates and announcements

For compliance reasons, we're required to collect country informatior

Create account »




Visual Puzzle £&!

& [N B github.com Sign up for GitHub

Create your free account

Explore GitHub's core features for individuals and organizations.

See what's included v

e B &k 0D e

Already have an account? Signin =

Verify your account

Verify your account

Visual puzzle

) Audio puzzle
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Ol
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f 7tX| ctES =X %= CFS Submit S5

Create your free account Verify your account

Explore GitHub's core features for individuals and organizations. T i .
Usmg the arrows, connect the same two icons with

the dotted line wn on the left (1of N
See what's included v dotted line as shown on t .




O|HYUZ T xtst QISHS Q& S Continue 2!

Confirm your email address o

We have sent a code tUI Ol = AL I :
<O|H L=Fa> Here's your GitHub launch code!

Enter code

1“
5y

Continue signing up for GitHub by entering the code below:
o 23165343
Didn't get your email? Resend the code or update your email .
Open GitHub
address.

hla ~ antar tha rada? PDacta the ~llAawina nk 1infto vorir hrowecar
able to enter the code? Paste the following link into your browser:

https://github.com/account_verifications/confirm/e1298593-a794-4b3a-a31b-5c7f
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®

O

Sign in to GitHub

Your account was created successfully! Please x
sign in to continue.

Username or email address

Password Forgot password?

or

& Continue with Google

& Continue with Apple
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s I}O|™M: python.org/downloads

D -

About Downloads Documentation Community Success Stories

Download the latest version for Windows

Download Python install manager

Or get the standalone installer for Python 3.14.3
Looking for Python with a different 0S? Python for Windows,

Linux/Unix, macOS, Android, other

Want to help test development versions of Python 3.15? Pre-releases,

Docker images




aod AX|
s Check: Add python.exe to PATH

s 2X=O: HHY python --version

C:\Users\LG>python —--version
Python 3.12.1

C:\Users\LG>

32



Node.js X

s CF2EE: nodejs.org/ko/download

Node.js® CI2EE

Node.js® v24.14.1 (LTS) £ 2 Windows IRl

HEY Want new features sooner? Get the latest Node.s version instead and try the latest improvements!

docker pull node:24-alpine

1
2
4
5

(o]

CC

—4

(> Windows &x| 233 (1msi)

O |57} &l Q1 =22 windows

&> Standalone Binary (.zip)

SHAO|A O]2] LE=2 Node.js®E CH2EESHMR.
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Visual Studio Code0| A Copilot A&

o
\/
>
n
oM
o
10
o

Visual Studio Code &

Go Run Terminal Help Search o~

ife code browsing. Trust this window to enable all features. Manage Learn More

Get started with VS Code

Customize your editor, learn the basics,
and start coding

Drark Modemn Light Modemn
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AT s, A
D CHA —I— {83 - Tox

B

Build with Agent

Al responses may be inaccurate

Generate Agent Instructions to onboard Al onto

— —
- T — }r:'up CDdEbESE.
—
—
-
— —
-

Light High Contrast
"hello world" & E&3t= python 22 E-d8TH S-|
+ Ager Auto - +
it out. ] Local Default Approval
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Visual Studio Code0| A Copilot A&

<Continue with Github> Z&! 9l Mot Zi5|H AHHe =
29l

Help & - | Search [

B~ o ’<-

X B < "HELLO\

1ith VS Sign in to GitHub

to continue to Visual Studio Code

Sian AlF "hello w
ERMIDE: = a Username or email address
litor, learn ] r
rt coding () Continue with GitHub W
Password Forgot password?
o~ -
3 Continue with Google
) ‘ Continue with Apple
I copllo‘ o -
Continue with GHE.com
| or
ps you focus on you By continuing, you agree to GitHub's Terms and P )
r eyes, and is simply GitHub Copilot may show p uggestions and use your G Continue with Google
data to improve the product. You change these s Describe w
anytime. & Continue with Apple
= + O Am
Zode collects usage data. Read our privacy statement and learn how to opt out. O Local ~ New to GitHub? Create an account
Sign in with a passkey

36



Visual Studio Code0| A Copilot A&

<Continue> &8 £ <Authorize Visual-Studio-Code> &l

Authorize Visual Studio Code

From the options below, choose which account you
would like to use to authorize this app.

Continue
pdt-kgs

ar

Use a different account

< o ()

Authorize Visual Studio Code

Visual Studio Code by Visual Studio Code
wants to access your pdit-kgs account

Personal user data v
Email addresses (read-only), profile information (read-only)

Repositories v
Public and private

Workflow w
Update GitHub Action Workflow files.

Cancel Authorize Visual-Studio-Code

Authorizing will redirect to
https://vscode.dev

€) Owned & operated @ Created 8 years ago More than 1K
by GitHub GitHub users
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<33 @7|> 29

»{) GitHub Authentication - Sign | X +
C O D 127.0.0.1

https://vscode.dev AHO| EZ} Visual Studio Code I ZEE|H 0] 422
vscode YIS BEE FSSHAASUM

']

SELH

Ao M.,

ZHet https:/fvscode.dev A0 E7F vscode 235 BEE 5

g3 27| 2

~ A
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o~ le DB @ - O X
El CHAT _I_ %3 [j o
£ PRINTING "HELLO WORLD"™ IN PYTHON |:|:|

Start Ower

== =1 —

"hello world" £ £33t= python 2EE ZH-d8|FTA|

=]
print{"hello world™)
C Ny P Grok Code Fast 1+ 1x
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