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*ﬁﬁ%i}ﬁ X #@HHI" n\l_.l

MIERBRIEX 242 | Internet of Things (IoT) > FGEEMER » MEBRWER > FMARA (U
R2) ERRILALME > RAPRARAEE LR  RFIRTUEBTAEERERRIRIERELEEEN
R~ EEERESAT IR LIETEE > (ITFEFR -

HIRYEEZRR > S—EAHITLUREERAEZ F > BT AR S EEREERAN
U8 > I EHELERAETEPEREESH o fla

BERERM  AEEE  THERGERMPEEE

BIUFERANEEXRE - ERENEFER > MERERE -

TMELE - BEYGE EAXEREMNRABFEFHNER » ZFIFTLEEILAHIR (Big Data) 2K
1T > T BEREEHNEERED G RERENRMEZ - RETMIRES - HIU0 :
M DEEE ~ SKETER ~ JEFRE BRI TIRIER] o

7-1-1. BEEGISIREVEERS

BARRFIES

HR cPu fERZE .

~% top -bnl
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RAM fEFHE :

free -m
MR fERE -
df -h /

CPU ;BE (Raspberry Pi EH) :

vcgencmd measure_temp

ip -o link show
AEEY RX ($EUR) /7 TX (fEEX):

cat /proc/net/dev

5 Streamlit EBIIEIEHEER
LUFA4E streamlit KRB BIE RERNEIZEHRE !

B ERIRIER L --system-site-packages SEMETESRADITEELER Python
B4 a0 : By —E iot 311 HERIRIE o

python -m venv --system-site-packages ~/iot_ 311
B ERIRIE iot_311:

source ~/iot 311/bin/activate
T8 Streamlit :

pip install streamlit
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TEBEMRHASERER cho7.zip :
wget http://max543.com/debugger/class/python@2/%E5%BD

%B1%ES5%83%8F%E8%BE%A8%E8%AD%98%20X%20%E6%A8%BI%E8%BE%I3%EC%BA%BE%205 202
5/example/ch@7.zip

FRERAE

unzip ch@7.zip
EABFIH che7 :

cd che7
S%CHIT monitor.py  BRELE

cpython run_monitor.py

v @ RPi5Monitor X + = m] X
€« ¢  ENEES) 192.168.2.140:8888 B % M » O = @
;}_ Stop

® Raspberry Pi5 - RERESIE
@ CPU M RAM ® swap Disk i Temp D Net
60 % 30 % 0 % 12% 59.3°C etho...

monitor.py TETIVEEUOTF :

BEREERESE -

import streamlit as st
import subprocess
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import time

st.set page config(page title="RPi 5 Monitor", layout="wide")

st.markdown(

<style>

.block-container { padding-top: 2rem; }
div[data-testid="metric-container"] {
background-color: #0el117;
border: 1px solid #1f2937;
padding: 1lrem;
border-radius: 12px;
color: white;
}
.temp-warn {
background-color: #7f1dld !important;
border-color: #ef4444 !important;

}

</style>
unsafe_allow_html=True,

)

st.title(" @ Raspberry Pi 5 - ZREEIE")

def run(cmd):

return subprocess.check_output(cmd, shell=True,

def cpu_usage():

idle = run(

text=True).strip()
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"top -bnl | grep 'Cpu(s)' |
"sed 's/,/ /g' | "
"awk '{for(i=1;i<=NF;i++) if ($i==\"id\") print $(i-1)}"'"

)
return 100 - float(idle)

def ram_usage():

used, total, percent = run(
"free -m | awk 'NR==2{print $3,%$2,$3/$2*100}"'"

).split()
return int(used), int(total), float(percent)

def swap_usage():

used, total, percent = run(

"free -m | awk 'NR==3{print $3,$2,($3/$2)*100}"'"
).split()
return int(used), int(total), float(percent)

def disk usage():

used, total, percent = run(
"df -h / | awk 'NR==2{print $3,$2,$5}'"

).split()
return used, total, percent

def cpu temp():
temp = run("vcgencmd measure_temp | cut -d= -f2 | tr -d \"'C\"")

return float(temp)

def net_usage():
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iface = run(
"ip -o link show | awk -F': ' '{print $2}' | "
"grep -E '~(eth|wlan|usb)' | head -n1"
)
rx, tx = run(
f"cat /proc/net/dev | grep {iface} | "
"awk '{print $2,%$10}'"
).split()
return iface, int(tx) // 1024**2, int(rx) // 1024**2

cl, c2, c3, c4, c5, c6 = st.columns(6)

cl.metric("@ CPU", f"{cpu_usage():.0f} %")

ram_used, ram_total, ram_pct = ram_usage()
c2.metric("[E) RAM", f"{ram pct:.o0f} %", f"{ram_used} / {ram_total}
MBII)

swap_used, swap_total, swap_pct = swap_usage()
c3.metric(" @ Swap", f"{swap_pct:.of} %", f"{swap_used} /
{swap_total} MB")

disk used, disk_total, disk pct = disk_usage()
cd.metric("@® Disk", disk pct, f"{disk used} / {disk_total}")

temp = cpu_temp()
if temp >= 80:
html temp warn = f"""<div class="temp-warn"
style="padding:1lrem;border-radius:12px">
§ <b>Temp</b><br>
<span style="font-size:2rem">{temp:.1f} °C</span><br>
/\ OVERHEAT
</div>"""
c5.markdown(html_temp warn, unsafe allow html=True)
else:
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c5.metric(" § Temp", f"{temp:.1f} °C")

iface, tx, rx = net_usage()

c6.metric(" @ Net", f"{iface} T {tx} MB", f"l {rx} MB")

time.sleep(2)

st.rerun()

Streamlit EE#ERRT\4E > AT 2@ Linux RMIESIKEUS CPU ~ 5CIERS ~ HARR ~ JRENYE
BE - TERBELR > SERIAEINGES

1. cpu_usage() -

top -bnl | grep 'Cpu(s)' | sed 's/,/ /g' | awk '{for(i=1;i<=NF;i++) if
($i=="1d") print $(i-1)}"

* top -bnil:IEEIMEXHIT—R CPu/IIREIREIRE o

- grep 'Cpu(s)’' :iBIEH CPU fERATT °

« sed 's/,/ /g' ! ERBIRAMER o

« awk ... :HUE CPU idle BLE > ABH 100 - idle BEIFERAZX

2. ram_usage() -

free -m | awk 'NR==2{print $3,%$2,$3/$2*100}"

e free -m: L MB BETECIEREE: o
 awk 'NR==2{...}' ! BUSHETIT (RAV) > DRIE@MEER &2 - BSL -

3. swap_usage() -

free -m | awk 'NR==3{print $3,%$2,($3/$2)*100}"

- Bl RAM B > (BEXZE=1T (Swap) °

4. disk_usage() -

df -h / | awk 'NR==2{print $3,%$2,$5}"'
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df -h /! EEREESREIRERE o
awk 'NR==2{...}' :EX{SEH %2 - 5ot o

9]

. cpu_temp() -

vcgencmd measure_temp | cut -d= -f2 | tr -d "'C

vcgencmd measure_temp : EXf§ Raspberry Pi CPU RE °
cut -d= -f2 ! BUSERGERE -
° -tr\ _d lllcu : i*ﬁj?*u$1ﬁ o

6. net_usage() -

ip -o link show | awk -F': ' '{print $2}' | grep -E '~(eth|wlan|usb)"' |
head -nl

cat /proc/net/dev | grep {iface} | awk '{print $2,$10}"
« ip -o link show : FH4BERANE o
« awk -F': ' '{print $2}' I RN ERTE o
« grep -E '~(eth|wlan|usb)' : ERERLR « EiREl UsB 48k -
* head -nl1: AEE—ERFEHHEE -
« cat /proc/net/dev | grep {iface} | awk '{print $2,%$10}' : B/ T EBIFEU
(rx) FfEEX (tx) byteso
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7-2. fEIKBY GPIO #EH!

7-2-1. sRiEE KB GPIO

GPIO (general-purpose input/output) BAWA/ L EN > AASEIRIEHRTELEE
TIEHIBIBL > AT AR SRIEIZIMERE T B R I RUAIZSHRAR o

BEIKE 40 ERGIATIMERCAISRTHERIELR - ARERRNERMWUA pcB R ERRRA
B > BIERFEERI BRIy > fI0 : BEER T 12 1> BREZ T GPIO 18 J o

4 2
3V3 power o o 5V power
GPIO 2 (SDA) o o 5V power
GPIO 3 (SCL) o o Ground
GPIO 4 (GPCLKDO) o o GPIO 14 (TXD)
Ground o o GPIO 15 (RXD)
GPIO 17 o o GPIO 18 (PCM_CLK)
GPIO 27 o o Ground
GPI0 22 o o GPIO 23
3V3 power o o GPIO 24
GPIO 10 (MOSI) o o Ground
GPIO 9 (MISO) o o GPIO 25
GPIO 11 (SCLK) o o GPIO 8 (CEO)
Ground o o GPIO 7 (CE1)
GPIO 0 (ID_SD) o o GPIO 1 (ID_SC)
GPIO5 o o Ground
GPIO6 o o GPIO 12 (PWMO)
GPIO 13 (PWM1) o o Ground
GPIO 19 (PCM_FS) o o GPIO16
GPIO 26 o o GPIO 20 (PCM_DIN)
Ground o o GPIO 21 (PCM_DOUT)
. J

SRR

o TRMIMIA 5V (23%) 3.3V (2&F)K GND (83) o

o BEHHWAE > HEBAASENL 3.3V REfl oveo

o BWAMGIE > HEE < 0.8v FHEIAMEN « > 1.3v RHIEASEN ©

« BR7T GPI0 2~GPIO 3 BEIEM#EE LHIEME » HMRMIrIEBREN R E i Ehs THIEM
o E—MMUEMHEEIR 3mA > EiREDAEFAER 50mA
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M EABREN > (EREEEIEMENT ¢

1. MARIAIERMEMLS 3.3V ESEENEERERSEENERAER SRS
BRI ERFFIE o

2. ERREZMUARERE  AaEZRRARENKERN » BRISHEEIRIESR - fIi
RS RE LML - 1% EIRERRARARYENSRIML - FIRE S EBUERTGAE » EMIRR GPIO
BAERF -

13 REILTNRE

R REMMIABMASE LRI - BE—RRINMINERZZMAS RN T -

GPIO 17
GPIO 27

GPIO 22 15' 16 GPIO 23

®

3v3 GPIO 24

GND

GPIO 10 - MOSI

GPIO 3 -MIS0O GPIO 25

GPIO 11 - 5CLK GPIO 8 —CEO

®O®E

GPIO 7 —CE1

GND

EB®EE

[
~J
N
[--]

GPIOD—ID_SD

GPIO 1—1D_SC

36 GPIO 16

GFIO 26 37) |38 GPIO 20

@ @ |1 w0z
¢ PWM (Pulse-Width Modulation)
o ERBSIEHE PWM (Software) | EAFTEEFIMGL - AE EE A FRBHNIRERE N
o FERS PWM (Hardware) : ZBEMAAAA » 35—4% GPIO 12 ~ GPIO 18 (ItbiizkiEsm
H—2) » 5”42 GPIO 13~ GPIO 19 ©

« UART (Universal Asynchronous Receiver-Transmitter) ERIERIZ WSS HEn2S
o fEF#EM : TX (GPIO 14) ~ RX (GPIO 15) °
o MEMBEEEEZE  BEEIKN TX  ESEHMEREN RX ; BIEIKB RX > EiZH

ERER TX > ERILUETT UART FIIRE RS o
e I2C (Inter-Integrated Circuit)
o {EFRIEM : BE4E SDA (GPIO 2) ~ FFARAR SCL (GPIO 3)©
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o HB—#B7% EEPROM {ERIEM o
e SPI (Serial Peripheral Interface)

o SPIo {EMAIZEM : MOSI (GPIO 10) ~ MISO (GPIO 9) ~ SCLK (GPIO 11) ~ CE@ (GPIO
8) ~ CE1 (GPIO 7) °

o SPI1 {HFE#ZM : MOSI (GPIO 20) “MISO (GPIO 19) ~SCLK (GPIO 21) ~CE@ (GPIO
18) ~ CE1 (GPIO 17) ~ CE2 (GPIO 16) ©

7-2-2. fEF Python BY GPIO Zero 1&E#4H

BEIKE GPIO 1ZEMIRVIZHIEESRILAER Python~Java fl ¢ BSE > GHAEBHREEH
Python B GPIO Zero HRAHZKIEH GPIO FZM ©
FE— I fER --system-site-packages B ERIRIE

B ERIRIER L --system-site-packages 2T ESRADITEEZERN Python
EM4 > fI90 - Bi—@ iot_311 MEHHRIE o

python -m venv --system-site-packages ~/iot_311

FiEZ  EERIRIEFPBEITRE gpiozero # 1lgpio
MR ERIRIZRERER --system-site-packages 28 > AJBTT pip install RZit o

it gpiozero:

Wt

pip install gpiozero

AL

= lgpio .

Wt

pip install 1lgpio

7-2-2. B{UEHdHEE{UE A

Hfidd (Digital Output, DO) FRHMUEH(IFESEMUIEEN 2 BKEEERE GPIo
EWRECRIZI R EF oo FId0 © %5 LED IBRIBASE SRR o B A (Digital Input, DI)
EECEENRR SN E F oA E RSN A ERASRNCUER - nT S B MBI AT
2 TERRS > U0 : %ERRERA - TR 1  HHEZE 0 F o
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gusmd - P94 LED &
Python FZXNAILUER GPIO Zero WEAHZEIEH| GPIP IZMIAVEUIEHL -

FRABIE Tk

- 41 LED & x 1
« 2200 EBPE x 1

- FEEIMR x 1

« A-BHFBAR x 3

BRI R

FABIIEIRE GPIO K -

6PI0 ARIAM THES - AR IR
pinout

&P pi@raspberrypi: ~ _ o x

Display ports (DSI): 1

(B LED BOIEAE o

RIETEEZEUEFERE > 418 LeD BHERM (IE) &EZE—E 2200 B (BRKXEAS
[) > BIEARMEEERLARE LED > EES—FEEE GPIO 18 LED WY (&) #Htho Ul
TEFAT
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ETHERNET

fritzing

Step 3 [EEEFFESM

7.1 \ TEFPSIEE LED 1B o

from gpiozero import LED

from time import sleep

led = LED(18)

while True:
led.on()
sleep(1)
led.off()
sleep(1)

Web FTEIRY GPIO a2l

BB EARMINAEFLEER Web NEBEITEIRIES] o MBIEIREKR » TEFHIEFEA Web 7T
EAREST GPIO 14 o FRFIEEH(EA Streamlit {EAHEIL Web AIARESTE > TAEIR(HILREH -
iz imEh oS — R4 s » F1—FE4REaAY LED & o
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PRI T ATH}
« %15 LED ¥& x 1
o #¢fB LED JB x 1
« 2200 EM x 2

- B x 1
« A-BHFER x 5

2 ¥8 LED BUIEAR o

SBikE TEIEZERE > AL® LED BEHRK (1E) &3z GPIO 18 4%t LED WEHIRM (IE)
% GPIO 23 MEHAEHIERNEFEBRK:T - ITEMATR -

ETHERNET

fritzing

Step 2 [EEEEFESW

7-2 ‘ FIE Streamlit ¥ web NEEZES| GPIO HIEE ©

import streamlit as st

from gpiozero import LED
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@st.cache_resource
def init_leds():
red = LED(18)
green = LED(23)
return red, green

red_led, green_led = init_leds()

st.title(" @ JESEFEEH CREER) ")
st.write("FHY GPIO / LED FEREAIE")

st.divider()
st.subheader(" ¢ FENEHI")

cl, c2 = st.columns(2)

with c1:
if st.button(" £L/& ON"):
red led.on()
st.success ("ALVEERIRL")
if st.button(" ALME OFF"):
red_led.off()

st.success ("ALECRAR")

with c2:
if st.button("@) %&V& ON"):
green_led.on()
st.success ("4IEERE")

if st.button("@) 4E OFF"):
green_led.off()

st.success ("4IEERARA")
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MERWT -

v @ streanlit X =+ = m} X

< C Vo S==4) 192.168.2.140:8501 @ Q L ® D =S @ E374F Chrome IRE ¢

EsRF ez CGRIEIER)

A% GPIO / LED MRS RIS

¢ FEEE
@ £IfBoN D 815 0N
@ 4188 OFF § 815 oFF

7-2-3. AIoT B2 1: LLM BEESEITH R4

AN LLM 3=l

1. ATHLIE LM BLEIZ > STLRH LM BIEIZ REER JsoN HILBIEIFE » BETT Python
TS| GPIO ©
2. B LLM + GPIO 8 rerun ERY > 1% GPIO #J¥8MLEE LM B ARRA Streamlit

BYIRER A o
LLM;E%H% ...

7-3 ‘ LLM 1823 > RETXFRIHERIESR] GPIO BYEL o

import streamlit as st

femaE

import ollama

import json

from gpiozero import LED
import os
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os.environ["OLLAMA_NUM_GPU"] = "1"

@st.cache_resource
def init_leds():
red = LED(18)
green = LED(23)
return red, green

red_led, green_led = init_leds()

@st.cache_resource
def warmup_11lm():
try:
ollama.chat(

model="1lama3.2:3b",
messages=[{"role": "user", "content": "hi"}],

options={"num_predict": 1}
)

except:
pass

warmup_11m()

def analyze command(text):
response = ollama.chat(
model="11ama3.2:3b",

messages=|[

{

"role": "system",

"content": (

241
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"D JSON » AEEMUTZ— "

"{"color":"red","action":"on"},"
"{"color":"red","action":"off"},"

"{"color":"green",

action":"on"},"'
action":"off"},"

"{"color":"all","action":"on"},"
"{"color":"all","action":"off"}'

"{"color":"green",

)

}s

{"role": "user", "content": text}
1,
options={

"temperature": 0,

"num_predict": 20
}

raw = response["message"]["content"].strip()
try:

return json.loads(raw)
except json.JSONDecodeError:

return None

st.title(" @ LLM BEESEITHIREA")
st.write("FBBMIARNXIES » FIU0 : **FRAkE / IBALIERAE / 28R / 2I6RE

k)

cmd = st.text_input("®: HAIES"

if st.button("ZEHIES"):
if not cmd.strip():

st.warning("sBLHAIES"

st.stop()
result = analyze_command(cmd)

if result is None:

242
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st.error(" X LLM [BfERITEER - BIEMEMN")
st.stop()

color = result.get("color")
action = result.get("action")

st.write(" @ LLM JSON [E{F : ", result)

targets = []
if color == "red":
targets.append(red_led)
elif color == "green":
targets.append(green_led)
elif color == "all":
targets = [red_led, green_led]

if not targets:
st.error(" X EEEBIAZEISS")
st.stop()

for led in targets:
if action == "on":
led.on()
elif action == "off":

led.off()

if color == "all":

")

else:

st.success(f" @ ZZEE {'BIEY' if action=='on' else 'FARf

st.success(f" @ {color}&E {'BIEX' if action=='on' else '

BAk" 1)
st.divider()




st.subheader (" ¢ FEIEH CAIEAE) ")
cl, c2 = st.columns(2)

with ci:
if st.button(" A£L/& ON"):
red_led.on()
st.success("4LEERB")
if st.button(" ALME OFF"):
red led.off()
st.success ("ALECRARA")

with c2:
if st.button("@) %&)& ON"):
green_led.on()
st.success ("4REERIRL")
if st.button("@ %' OFF"):
green_led.off()
st.success ("4IEERARA")

st.write(" @ WAILATE LLM I5<HEA 2050 / 2EPRA** THIFFEE")

ASRUOT
v ° Streamlit X + = o X
< c 192.168.2.140:8501 B x M w9 ¥ Q

. LLM BSIERIEEH R4

EMAPSEES - fli © iE5ER / IBATERI 25568/ 255/
® WA

PEiiie<
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YIRS e

FEEE LM BEETRES > (BHEE R Raspberry Pi 5 FERSENFFESEE - EHRE@MAR -
AEEFE > hEBRI TN IoT Dashboard ° UI (User Interface) DITUIF :

Main Page (EXZEM) Sidebar ({HIi21H)

1. LLM O35S #4 LED | 1. FPREERE
2. FEEFRE 2. BERIF (2 #)

DOEiE monitor.py BRAIFEREEIER2EIHGE st.sidebar » 5SABE1THIIT 7-4_streamlit.pye

JRZX monitor.py FHVRETNREL !

cl, c2, c3, c4, c5, c6 = st.columns(6)

PEHCE st.sidebar A :

with st.sidebar:
cl, c2 = st.columns(2)
c3, c4 = st.columns(2)
c5, c6 = st.columns(2)
IID%HD—F
v O UMEEEE +RAISES x + - (m] X
« c (=D 192.168.2.140:8501 B a®x ¥ »w O3 @
% stop
@ Raspberry Pi5
33
u]
o m . LLM BEEREN RS
0% 17% BARYISS > Gt © BSR4/ IWATEREN 25860/ 24588
® BAG?
® swap Disk
O% 48%
A - & RS
5... ethO
- FEhiEd CAER)
® 8 onN D B8 oN
245
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BRI ZHERR | BSRAESRE

TEBERIRER - WEFEERLES > B ¢SS Grid 4§ BZ .
1. 24X7 RFEi o

LLM RIERFZ GPIO ©

aE / BREBTEH -

Streamlit & UI > REOEH] o

PME Ul #7 5 IBIEREEREE

vui ~ W N

Streamlit IRTE (EE) :
— LLM

L— GPIO

RIGIEFELRIE

[ Streamlit UI + LLM ]

| % JSON
v
/tmp/led_cmd.json < % FLE CMD_FILE
A
| & JSON

[ LED Daemon (systemd) ]

GPIO

1. GPIO FEEMKHE UI f7& ©
2. GPIO #ZOSFEERETN (wAM8) @ BiL [ ESTEHI#Z0y 1 led_daemon.py ©
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GPIO ERLl (REFES)

HERSERENF > MB Streamlit / LM #M= > BNALEE - B > BII—EERERIK
aiot LED:

GPIO J&ESRIZICH

LLM / Rule-based Streamlit &ERIR -
(daemon > 7kiZE)

% GPIO HEIL » EIBRZSAGE » TRRE LLM » TRRE UT o

GPIO HEEIHZIL o

from gpiozero import LED

import 7json
import time
import os

RED = LED(18)
GREEN = LED(23)

CMD_FILE = "/tmp/led_cmd.json"
def apply(cmd):

color = cmd.get("color")
action = cmd.get("action")

targets = []

if color == "red":
targets = [RED]

elif color == "green":
targets = [GREEN]

elif color == "all":

targets = [RED, GREEN]

for led in targets:
led.on() if action == "on" else led.off()

print("LED daemon started")
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while True:
if os.path.exists(CMD_FILE):
try:
with open(CMD_FILE) as f:
cmd = json.load(f)
apply(cmd)
os.remove(CMD_FILE)
except:
pass
time.sleep(0.2)

iE led_daemon FA#EEHE o

i —(E led-daemon.service :

sudo nano /etc/systemd/system/led-daemon.service

led-daemon.service RAWTF :

[Unit]
Description=LED Control Daemon
After=multi-user.target

[Service]

ExecStart=/usr/bin/python /home/{REVIRE%%8/1ed daemon.py
Restart=always
RestartSec=1

[Install]
WantedBy=multi-user.target

KA BE)/ILBNEYFY led-daemon :

sudo systemctl enable led-daemon

sudo systemctl start led-daemon
EERFBEAIARE

sudo systemctl status led-daemon
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KAIEH/ILEMEA led-daemon :

sudo systemctl stop led-daemon

sudo systemctl disable led-daemon

Step 3 %2 Streamlit B9 UI o

m GPIO IEHIRZIC) o

from gpiozero import LED
import streamlit as st
import ollama

import json

import subprocess

import time

import os

CMD_FILE = "/tmp/led_cmd.json"

# BEARRTE
st.set_page_config(

page title="T MR -« LLM EIEIZEH",
layout="wide"

os.environ["OLLAMA_NUM_GPU"] = "1"

T
# Ccss (BRI ZERE)
T

st.markdown(
<style>
body { background-color:#020617; }
.dashboard {
display:grid;
grid-template-columns:repeat(6,1fr);

gap:14px;
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margin-bottom:1lrem;

}

.card {
background:linear-gradient(145deg,#020617,#020617);
border:1px solid #1e293b;
border-radius:14px;
padding:14px 10px;
text-align:center;

}

.card h4 {
margin:0;
font-size:0.9rem;
color:#94a3b8;

}

.card .value {
font-size:2.1rem;
font-weight:800;
color:#e5e7eb;

}

.card .sub {
font-size:0.8rem;
color:#64748b;

}

.warn {
background:linear-gradient(145deg,#450a0a,#020617);
border-color:#dc2626;

}
</style>

nman

, unsafe_allow_html=True)

st.markdown(

"<h2 style='color:#e5e7eb;margin-bottom:0.8rem' >&@ T EERIKR -

LLM JEsRiZESl</h2>",

unsafe_allow_html=True

# RTH
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def run(cmd):
return subprocess.check output(cmd, shell=True,
text=True).strip()

def cpu_usage():
idle = run(
"top -bnl | grep 'Cpu(s)' | sed 's/,/ /g' | "
"awk '{for(i=1;i<=NF;i++) if ($i==\"id\") print $(i-1)}'"
)
return 100 - float(idle)

def ram_usage():

5, _, p = run("free -m | awk 'NR==2{print
$3,$2,$3/$2*100} ' ") .split()

return float(p)

def swap_usage():

, _, p = run("free -m | awk 'NR==3{print
$3,%$2,($3/%2)*100}"'").split()

return float(p)

def disk usage():
, _, p =run("df -h / | awk 'NR==2{print $3,$2,$5}'").split()
return p

def cpu_temp():
return float(run("vcgencmd measure_temp | cut -d= -f2 | tr -d

\"e\"™)

def net_usage():
iface = run(
"ip -o link show | awk -F': ' '{print $2}' | "
"grep -E '~(eth|wlan|usb)' | head -n1"
)
rx, tx = run(
f"cat /proc/net/dev | grep {iface} | awk '{{print
$2,%10}}""
).split()
return iface, int(tx)//1024**2, int(rx)//1024*%*2
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# LLM + fallback (FRIE{Fdn)

def analyze(text):

try:
r = ollama.chat(
model="11ama3.2:3b",
messages=|
{
"role": "system",
"content": (
"HEH JSoN : "
"{"color":"red","action":"on"},"
"{"color":"red","action":"off"},"
"{"color":"green","action":"on"},"
"{"color":"green","action":"off"},"
"{"color":"all","action":"on"},"
"{"color":"all","action":"off"}'
)
}s
{"role": "user", "content": text}
1,
options={"temperature": 0, "num_predict": 20}
)
return json.loads(r["message"]["content"])
except:

return fallback(text)

def fallback(text):
if "#" in text and "F" in text:

return {"color":"red","action":"on"}

if "#I" in text and "B" in text:

return {"color":"red","action":"off"}

if "&" in text and "BA" in text:

return {"color":"green","action":"on"}

if "&&" in text and "BA" in text:

return {"color":"green","action":"off"}
if "Z2Z" in text and "FA" in text:

return {"color":"all","action":"on"}

if "&Z" in text and "BA" in text:

return {"color":"all","action":"off"}
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return None

def send_cmd(cmd):
tmp = CMD_FILE + ".tmp"
with open(tmp, "w") as f:
json.dump(cmd, f)
f.flush()
os.fsync(f.fileno())
os.replace(tmp, CMD_FILE)

# 1ttt
cpu = cpu_usage()
ram = ram_usage()

swap = swap_usage()

disk = disk_usage()

temp = cpu_temp()

iface, tx, rx = net_usage()

st.markdown(f"""
<div class="dashboard">
<div class="card"><h4>CPU</h4><div
class="value">{cpu:.0f}%</div></div>
<div class="card"><h4>RAM</h4><div
class="value">{ram:.0f}%</div></div>
<div class="card"><h4>SWAP</h4><div
class="value">{swap:.0f}%</div></div>
<div class="card"><h4>DISK</h4><div
class="value">{disk}</div></div>
<div class="card {'warn' if temp>=80 else ''}">
<h4>TEMP</h4><div class="value">{temp:.1f}°C</div>
</div>
<div class="card">
<h4>NET</h4>

<div class="value">{iface}</div>

<div class="sub"> T {tx} | {rx} MB</div>
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</div>
</div>

nmnn

, unsafe_allow _html=True)

S
# JEIRIES
S

st.subheader(" @ JESEIEHI")
cmd = st.text_input("HNIEL (B BHALE / BA&IE / 2R ")

if st.button("ZEHIEL"):
result = analyze(cmd)
if result:
send_cmd(result)

st.success(f"BiEH : {result}")

else:

st.error("EEETIES"

# 11ttt ittt 3ttt 1t
# IBEABRIREE
# 11ttt ittt 3ttt 1t

if temp >= 85:
Send_cmd({llcolor‘n:llallll,llactionll:llo_F_Fll})

st.error(" A\ CPU iBZ% > EsaFIRAE")

S e e
# BRI
e

time.sleep(3)
st.rerun()
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75 PR

from gpiozero import PWMOutputDevice

from time import sleep

buzzer = PWMOutputDevice(17)

while True:
buzzer.frequency = 1000

buzzer.value = 0.5
sleep(1)

buzzer.off()
sleep(1)

GPIO BEFHE

A AEE EHNISE BB FINSAIRERS

7-6 PR

import streamlit as st

from gpiozero import PWMOutputDevice
from time import sleep

st.set_page_config(page_title="GPIO #f1Z", layout="centered")
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@st.cache_resource
def init_buzzer():
return PWMOutputDevice(17)

buzzer = init_buzzer()

c": 262,
D": 294,
E": 330,
"E": 349,
G": 392,
A": 440,
B": 494,

def play tone(freq, duration=0.3):
buzzer.frequency = freq

buzzer.value = 0.5
sleep(duration)
buzzer.off()

st.title("M Raspberry Pi GPIO #IZ")
st.write("BABRIZIRIBME R (GPIO17 #HBNESSER) ")

cols = st.columns(len(NOTES))
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for col, (note, freq) in zip(cols, NOTES.items()):
with col:
if st.button(note, use_container_width=True):
play tone(freq)

st.divider()

if st.button("® {ZIEHEISAZT"):
buzzer.off()

MR -
v Q@ criogE X  + - o x
< ¢ 192.168.2.140:8501 B x M » O @

T Raspberry Pi GPIO =5
BRESHERER (GPI017 WENZIEET)

G D E F G A B c5

X F1E2ed
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N

7-2-5. AIoT B2 2. LM BESZH®E

AJHAEE LR BREFINSAIRERAST

7-7 LLM BEZ#E o

import streamlit as st

import ollama

import json

from gpiozero import PWMOutputDevice
from time import sleep

import os

os.environ["OLLAMA_NUM_GPU"] = "1"

@st.cache_resource
def init_buzzer():
return PWMOutputDevice(17)

buzzer = init_buzzer()

NOTES = {
"C": 262,
"D": 294,
"E": 330,
"E": 349,
"G": 392,
"A": 440,
"B": 494,
"C5": 523

}
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def analyze music(text):
pr‘ompt = _FII min

frRE—1E e o

B T2HL ISON] » FEMRE - REZERNF
JSON AN BTENS -

{{

"melody": [
{{"note":"C","duration":0.4}},
{{"note":"E","duration":0.4}}

]

3}
A

- DREFASMCDEFGABCS
- duration #5[E : 0.2 ~ 0.8

- ERF#E 8~16 B

- FEHEEREMF

ERERER
{text}

response = ollama.chat(
model="11ama3",
messages=|[
{"role": "system", "content": "fREAEEH ISON"},

{"role": "user", "content": prompt}

raw = response["message"]["content"].strip()

try:
return json.loads(raw)
except json.JSONDecodeError:
return None
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def play melody(melody):
for item in melody:
note = item.get("note")
duration = float(item.get("duration", 0.4))

if note not in NOTES:
continue

buzzer.frequency = NOTES[note]
buzzer.value = 0.5
sleep(duration)

buzzer.off()

st.title("EE LLM EEEHE — GPIO BHE")
st.write("EIAFRSCHEM 0 LLM S RUAERE RIS 2SR AR ")

cmd = st.text _input(
" AR (FIU0 : RERTERE / BEIEH v,
"SRR —ERIREE ~ B RAY TR

if st.button("@ LLM {ERRIIERR"):
if not cmd.strip():

st.warning("sREIAIEM")
st.stop()

result = analyze music(cmd)

if result is None:

st.error(" X LLM [EEMRELEER")
st.stop()

melody = result.get("melody", [])
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st.subheader(" §d LLM “ERHEE (ISON) ")

st.json(result)

play melody(melody)

st.divider()

if st.button("®& {ZLEITBEH"):
buzzer.off()

ARSRUNE -
v @ Sstreamlit X + — (m} X
€ c CEED 192.168.2.140:8501 Ba®x % »n 3 & @

¢ LLM BEi{Erh > GPI0 5B FE

WA PG » LM S RLREER I R4 I8 28 R
® BAER (B : REAVEER / HEIER)
AER—BRE « BROVEER

® LLM st

X FIHER
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