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Artificial Intelligence (Al)
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Artificial Intelligence (Al)

AHS Al (Discriminative Al)
s SSOIO|E (AR, AtE, BIAE O|O0X|, 24 &)& 0|2

7|=0f et 4 Z510] 20| (8E) 79
» ME=2 &5 HIO[E7} FAUX| S &

%

HOA|

e} "y p—

(Souce: OTV)

4



Artificial Intelligence (Al)
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Artificial Intelligence (Al)

MM Al (Generative Al)
 SI5%H HOIHE 7|Ho 2 2R 2HIXHEIAE, o|0|X|, 24,
AE, A 5)E 4d5t= Al




Artificial Intelligence (Al)

AlZH @l=12] 2jojet Shath XA & Hige= AHEXL7t 23 HEl
FHef| LIS AREIE 223" WS Ol3Y M2 SEX M #2HE N3
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Artificial Intelligence (Al)

OflO] TE] Al A AR

(D 2 ¥ 0|8l (Goal Understanding)

Al2 XL 23 ol . AL2% oS & mpestn 2H et
Mot X718 Rxg}
9 —
% “CiE 27 82 AE @& A}7| 7§ (Reflection) @ A& £ (Planning)
FS HHS 2481, ASHISlOR M= Mstn T T~ S L4 gist iy
A% AZR| SHEF. MZ2 mah/X| A8 8t A2l (Plan) $3 U 2 M&9 2H

T

, S|ArEHE A0 ‘
® 7} (Evaluation) (Reasoning Engine) & | @ =¥ (Action/ Tool Use)
BE SYEE WOk R T et | ) MRt SRS M- B Et0)
HZE o7 L F71 45 2F IIEE AWsin o8 =3
Z 80 A3 t Y
@ =tEHg 7| 5 .
e : @) 2HE & 7|2 (Memory)
1 Al 2129} CHSH/SUY/RIA|E KESI0]
HELTEIST |47 4eig 9X
£ ZX| mjet ¥ ¥
L ¥

9|5 =1 & £ (Tools & Environment)
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Visual Studio Code Copilot

EXPLORER settings.json X ™ M CHAT  CLAUDE CODE + v o= - 20X
v COPILOT C: > Users > LG > AppData > Roaming > Code > User > settings.json > ... & COPILOT Z3 HE 2ol W D
> apple_game ® 1
> data 2 "remote.SSH.remotePlatform”: {
> my_profile ® 3 169.254.198.89": "linux", codex SHAFS MK|SHX| LOLE E|LIR?
- 4 "rp-108177": "linux"
> todo (@ c }
b ]
> utube 6 "python.defaultInterpreterPath”: "C:\\Users\\LG\\AppData\\Lo U, 252 Codex M & &S mtz MUXIE e giELIch
script.js (@ 7 "workbench.editor.empty.hint™: "hidden",
# styles.css (@ 8 "claudeCode.preferredLocation”: "panel", VS Code0l|l A GitHub Copilot + GitHub Copilot Chat 2Hz gt 2!
9 "workbench.colorTheme": "Visual Studio Light" O, 2 HEY7|0| M Codex #|E RES HE= M3l A E +
10 } A&
open fO@er ? EH ol2xoz HRst AR
1 ==
copilot =L A EH
— 1. 2A/2E Moz EF BE0| afpl 32
ACH X 7|t . " S
4—— d o 2. OFZ] Agol sy 2& ATHo| Sl= 32
3. Copilot/Copilot Chat 2Z0| FLH{ Tl ZL
i Z, el ofa =71 | 2ot 2 #ot + |4 Copilot & +
im Ol EFAH 3HC _T'_l- ' Radi
.._l- == 47|, S=HE, 2% 415 7bs OSQILITE, BB 13 A% JIEOE 302
StEtEae| & 7 &M geiswie
CoOd P
XH| EI A
o O
PROBLEMS ~ OUTPUT  TERMINAL powershell A + v [ W
' OUTLINE —
PS C:\MKKIM\Copilot> + settings.json
Describe what to build
H 24 X}
(o NeNe .
+ ® Agent ¥ GPT-53-Codex - Medium ~ %
> TIMELINE ) Local v © Default Approvals ~

Ln10,Col 2 Spaces:4 UTF-8 LF {} JSONwith Comments & [



Visual Studio Code Copilot

VS Code Copilot

» NMEE: ZEZEYH, 2 EE(Agent/Plan/Ask), AlZ 24 &l

. BE:Plan (A2Z MR ZE) Ask (E& ZE), Agent (&
XF AlISH EE)

1 =2 O

. FE BT

 BEY
EXPLORER

E . i | i
- EII-)\_II-I jccal'. ~ copILoT [z e clo New File / New Folder /
L } Refresh Folder
> apple_game ()
> data
> my_profile (@)
> todo ()
> utube
script.js 0
# styles.css (@)
11
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Steps

1. Phase 1 - 2tH =4 F: Study02 EC{0f| Af HTML/CSS/JS
1, 2HH| =, nlf S, T 2E B
£, el HIAIX], E, M A HES HiX|

2. Phase 1 - 7|2 HZ&: HTMLO|A AEIU/ATZES HAEG]

=
T HE L Mefgsol 2N 4428 9

3. Phase 2 - A/ 29 ZpM: MEH] C ;
sl Al S8 R, B JEIS Fal5tn 7|t &
BHSLICE (depends on 1)

4. Phase 2 - £& K2| 2ZX; 22X} MEi A| HEH/QE Y =2
U A, THo| S AL K2/ L|Ch (depends on 3)

5. Phase 2 - wl<~CH Rt /m{bl XM2|: @E Al HE| -2 -5
= Che| =M 2 6EHA| IS, 62| A| IHH] XM2| & HE =
IHE +HELICE (depends on 4)

6. Phase 2 - S| X|2|: THo] TH|7} SIWE|H SA| S2| %25}
1 YHE 2G| Tt (depends on 4)

7.Phase 2 - F & ttE: =6 - 2QERISZE AlLSHD
x| 0™ E™EL|C) (depends on 5, 6)

8. Phase 3 - AEIY OF&: 21T 2|00, HE AEN(MEH/H
/), Mo BHA| AlZfe), 2HHY HSE S M ESL|C
(parallel with 7 after selector fixed)

9. Phase 4 - QA: 5&2|/Itl/ZS = /Hx/MAIE AlLIE|2F
+& A3 ELICL (depends on 7, 8)

Relevant files

1. M2 ‘d4g ti4k: Study02 EEH WEL| HTML/CSS/JS 371

L]
IIl‘OI
2. & BIEEl: o indexhtml
3. &0 =X I{E: s scriptjs
4. 0 AEFE IHE: # styles.css




HAY &

AHEE: Agent ZE > <Start Implementation> 4 Ef
Hanaman
_ _ _ E _ _
zolQ! B2} Tete|of QaLict
M+ 6/6
QE-0/6
A B c D E F G H | J K .
N ) P Q R s T U v W X y
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'6'CISII:I 7-"0| A

[ Mk

A HM=2F W4=Ci7t

A= EXIX] B CHA| 2
S0 A "Study03" ZH0]| 2HS 0 F.

Hangman

0| TS HHEMR. 2F 62|H A




cto] Z0|7} 6Xt2 J(ﬂ
O|O| 7I0|§ I_E
O1.

Zreh| tho{ 2ol ¢

= O

"Study04" ECE0f| TS

Hangman
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WALO|E 7Y

s« HTML It€: html
, 9 BMo| oM My st

s CSS It: css
. 2 HO|X ST OofEAH AlZtH BAIS K| ZF ©iZ o|n]
X, 2 37| L ZE £
= Java Script I} &: js
. g AO|EO| 3H0 7|5E F7H (HE SEA % 3)
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ct 2 Hj|2]T+0] GPIO

2t =H|2|i}0] GPIO (General Purpose Input and Output) :
o|&F C|H{O| A2} 1/0

GPIO port: 26 ports in Raspberry Pi

some port can be used for serial communications (SPI, 12C,
UART, etc.)

power pin: 3.3V, 5V pin

Raspberry Pi operates 3.3V internally; GPIO pin operates 3.3V
as well

need to use voltage level converter to use 5V device in GPIO
piN

19



GPIO PINs

ct 2 Hj|2]T+0] GPIO

python python
WPI BCM/Name BCM/Name | WPI
3.3V 5V
GPIO 2/12C SDA 5V
GPIO 3/12C SCL Ground
GPIO 4 GPIO 14/TXD 15
Ground GPIO 15/RXD | 16
GPIO 17 GPIO 18 1
GPIO 27 Ground
GPIO 22 GPIO 23 4
33V GPIO 24 5
12 | GPIO 10/SPI MOSI Ground
13 | GPIO 9/5PI MISO GPIO 25 6
14 GPIO 11/SPI CLK GPIO 8/SPIL.CEO| 10
Ground GPIO 7/SPI CE1| 11
30 ID_SD ID_5C 31
21 GPIO 5 Ground
22 GPIO 6 GPIO 12 26
23 GPIO 13 Ground
24 GPIO 19 GPIO 16 27
25 GPIO 26 GPIO 20 28
Ground GPIO 21 29

20



HIO|H ATl led on/off
u led E7E:|_6|'7|1

aqdsey

#7102 Id Ausqdsey
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HFO|E 3 EY: led on/off

SRUEIERPS C:\MKKIM\Class\Hf O] &
VS code X EI &

X efZH| 2|10l 7 HEEK /H 2 AE 0|F2
rp84041 0|10 AMEX}IE= pi Of.ssh 2 H&8stn ==
= Of2iiol 10T 2t ECE atsof]

pi@rps4e4l Of SSHZ HHIA ~/IoT1 EME ddWMSL|C

AlSH 24 7f-
sl Z1:

® mkdir -p ~/IoT

e 2C}

o =. CREATED

2 3 T \Copilot\RaspberryPi\led> code

off 2t =Hi2|to]

22



HiO| 2 A Y. |led on/off

= VS code A E A
<Agent> 2L

led& 1X

et =H[2[1}0]2] gpio18 Off led 7t HEE[0] /U, O]

2VHO2 L7t ALt e Mo n2

O3S SIS0 F. gpio 0= RPi.GPIO 2t0[E2{E|
= O[ZolF.

blink_led.py = 2=
T SARHESLICL

.F

I}
* blink_led.py

=X}
[=2m

e GPIO.BCM EE AIEZ

e GPIO18 S =ZOE MH™

1% AT, 1E A pre

1, ef=H| 2|10l 9|

~/IoT/blink_led.py &

Ctrl+C £ EFo}H LEDE 1111 GPIO.cleanup() =l




g

2] HHFH.

22 E0l|A St 50|21 PIDE 1893 YLICt

ct ZH[2| IO A ~/IoT/blink_led.py S 2NTSLICE S 41

Z~:| python3 /home/pi/IoT/blink_led.py

=
e Z MY /tmp/blink_led.log




import time

import RP1.GPIO as GPIO

LED_PIN
BLINK_INTERVAL_SECONDS

def main() -> None:
GPIO.setmode (GPIO.BCM)
GPIO.setup(LED PIN, GPIO.OUT, initial=GPIO.LOW)

try:
while True:
GPIO.output(LED PIN, GPIO.HIGH)
time.sleep(BLINK_INTERVAL_SECONDS)
GPIO.output(LED PIN, GPIO.LOW)
time.sleep(BLINK_INTERVAL_SECONDS)
except KeyboardInterrupt:
pass
finally:
GPIO.output(LED_PIN, GPIO.LOW)
GPIO.cleanup()

if name_ == " main_":
main()

25




LLLLLLLLLLL L]
DSI (DISPLAY)

Jaqdsey @
Auegdsey

WPIL BCM/Name BCM/Name | WPI
3.3v 5V
8 GPIO 2/12C SDA 5V
9 GPIO 3/12C SCL Ground
7 GPIO 4 GPIO 14/TXD | 15
Ground GPIO 15/RXD | 16
0 GPIO 17 GPIO 18 1
2 GPIO 27 Ground
3 GPIO 22 GPIO 23 4
33V GPIO 24 5
12 | GPIO 10/SPI MOSI Ground
13 | GPIO 9/SPI MISO GPIO 25 6
14 | GPIO 11/SPI CLK GPIO 8/SPI CEO| 10
Ground GPIO 7/SPI1 CE1| 11
30 1D_SD ID_SC 31
21 GPIO 5 Ground
22 GPIO 6 GPIO 12 26
23 GPIO 13 Ground
24 GPIO 19 GPIO 16 27
25 GPIO 26 GPIO 20 28
Ground GPIO 21 29

e o 0 0 o
e o 0 0 o
e o 0 0 o
e o o 0 o
e o 0 0 0 0 o
P ® 8 0 0 0 0
) e 8 o 0 0 @
) e e 0 0 0 o

i

o

ull-down resistor

|

L
o0 0 0
e 0 00
e @ © 0 0 00000 0
o o 0 0
e o 0 0 0

/.......

e ® & 0 0 0 0 0

gnd =~




74
=
=« M HZA: to remove floating state

= Pull-up resistor
connect resistor to Vcc
if SW=off, Vcc is supplied to device
if SW=on, Ov is supplied to device
" Pull-down resistor
connect resistor to GND
if SW=off, Ov is supplied to device
if SW=on, Vcc is supplied to device

H=

pin

—O\ 3.3v

pull-up resistor

pin

pin

pull-down

resistor

27



2| 2: Button, LED

2ZHEQT Ao rp84041 O|2t= 2t=H|2|ot0] T AEQ| Of
ciet 22 MAMS0| AL A

[HE] ECI2 M2 Z gpio24 H Tof| HA
[led] gpio18 & Flof| HZE, X£7|HEl= led off
HES FEH led?t HX|1, CHA| =2H THX| 1, 0|E*71| Al i
J#HE RPIL.GPIO 2t0|H22| = 0| 8310 USHFH. SE2
F. Ctrl-c & F2H T2 12H0| S=E.

Ol T2 M3 PSSO M 2t=H[2[m}o| pi ZEH Of2He| loT EH 0 XM & sHF.

28



M| EZ 0|85t 23S g (0|3l5H7| 018 2)
_|

D2 MASE 0|SSIK| LI SlLI| M SR SHEE BHE0IF,

o ZRIHS 2FXH|2|TH0| pi EC] Of2Hol U loT B0l KESH3.
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2l 2 Button, LED

HE 0| 25}7]: vs code X &%t
0 7£||-O|=|-Ig;|:_|: button-led button-led
led

. 2h=H|2|mo| H

cd IoT
1ls

blink_led. py button_led_interrupt.py

python3 button_led_interrupt.py
Ready. Press the button to toggle the LED. Press Ctrl-C to exit.
Button pressed: LED ON

Button pressed: LED OFF
Button pressed: LED ON
Button pressed: LED OFF
Button pressed: LED ON
Button pressed: LED OFF
~C

GPIO cleaned up. Bye.




: Button, LED

HE 0|8317]: MM AL

3 import time

4

5 import RPi.GPIO as GPIO

6

7

8 BUTTON_PIN = 24

9 LED PIN = 18
10 BOUNCE_TIME MS = 200
11
12 led on = False
13
14
15 def toggle led():
16 global led on
17
18 led on = not led on
19 GPIO.output(LED_PIN, GPIO.HIGH if led on else GPIO.LOW)
20 print(f"Button pressed: LED {'ON' if led on else 'OFF'}")

31



0=

ox rm

27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

def main():

GPIO.setmode(GPIO.BCM)
GPIO.setwarnings(False)

GPIO.setup(LED_PIN, GPIO.OUT, initial=GPIO.LOW)
GPIO.setup(BUTTON_PIN, GPIO.IN, pull_up_down=GPIO.PUD_DOWN)

print("Ready. Press the button to toggle the LED. Press Ctrl

try:
while True:
channel = GPIO.wait_for_edge(
BUTTON_PIN,
GPIO.RISING,
bouncetime=BOUNCE_TIME_MS,

if channel == BUTTON_PIN:
toggle led()
time.sleep(0.05)
except KeyboardInterrupt:
pass
finally:
GPIO.output(LED_PIN, GPIO.LOW)
GPIO.cleanup()
print("\nGPIO cleaned up. Bye.")




s MAEZH: button-led

EXPLORER
\ BUTTON-LED & f8 C O
> _ pycache__
® button_led_interrupt_handler.py (@)
® button_led_interrupt.py

33



HE 0| 85t7]: AEEE

O 0 N O bW

10
11
12
13
14
15
16
17
18
19

import time

import RP1.GPIO as GPIO
BUTTON_PIN = 24

LED_PIN = 18

BOUNCE_TIME_MS = 200

led on = False

def button_callback(channel):

global led on

led on = not led_on

GPIO.output(LED_PIN, GPIO.HIGH if led on else GPIO.LOW)
print(f"Button pressed: LED {'ON' if led on else 'OFF'}")
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def main():
GPIO.setmode (GPIO.BCM)

GPIO.setwarnings(False)

GPIO.setup(LED_PIN, GPIO.OUT, initial=GPIO.LOW)
GPIO.setup(BUTTON_PIN, GPIO.IN, pull up_down=GPIO.PUD_DOWN)

GPIO.add_event_detect(

=1l =

ﬂ = E.I BUTTON_PIN,

GPIO.RISING,
callback=button_callback,
bouncetime=BOUNCE_TIME_MS,

print("Ready. Press the button to toggle the LED. Press Ctrl-C to exit.")

try:
while True:
time.sleep(1)
except KeyboardInterrupt:
pass
finally:
GPIO.output(LED _PIN, GPIO.LOW)
GPIO.cleanup()
print("\nGPIO cleaned up. Bye.")

if __name__ == " main_ ":
main()
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