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Windows F & :

TR %2, 37 5 [Python B 77 ¥ 35](https://www.python.org/downloads/windows/) .

T3 % HT A B Python 42 % &, (41 Python 3.9)

EATRERF, % “Add Python 3.9 to PATH” #£ T, 445 & F “Install Now” .

ZEZRE, AR AA, )\ python --version # pip --version”, & 1if Python
A1 pip & & LKA .

Linux “F &
T35, ATL T 44 T 2 Python JEA:
““bash

wget https://www.python.org/ftp/python/3.9.x/Python-3.9.x.tgz

it = VR
““bash
tar -zxvf Python-3.9.x.tgz
cd Python-3.9.x

g HmiFLk:
“bash

./configure



make

sudo make install
BiL%%:

““bash

python3 --version

pip3 --version

macOS F & :
1% | Homebrew % % Python:
““bash

brew install python3
Bl %%

““bash

python3 --version

pip3 --version
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1. Windows F & :
TR %2, 7[5 [Python ‘B 77 M 3] (https://www.python.org/downloads/windows/) .
T3 & HT A B Python & % &, (4r Python 3.9) .
EATRFAEF, ®HF “Add Python 3.9to PATH” # T, #/5 & # “Install Now” .
ZEZRE, AR AA, )\ python --version # pip --version’, & 1if Python
A1 pip & & LK I .

2. Linux F &
T35, ATLL T 44 T 2 Python JEAD:
““bash

wget https://www.python.org/ftp/python/3.9.x/Python-3.9.x.tgz

R £ VR A,
““bash
tar -zxvf Python-3.9.x.tgz
cd Python-3.9.x

FL & s iF =K.
““bash
./configure
make
sudo make install

BAE% %,



““bash
python3 --version

pip3 --version

3. mac0S F &:
1% | Homebrew % % Python:
““bash

brew install python3

B lE &k
““bash
python3 --version

pip3 --version
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3.1 HFRE
## Python REIFIE,
Python & £al iR, BEHKEERE . SHF. TFREHNE,
248 2 AR Python REHK 7.
A28 HaaS Python & MicroPython #7 % JE .

.2 HFHEHF
¥ 42 Python W FEHNELEME .,
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3.5 VR4 A AR
3.5.1 Python 4 2 I R #£
22 % Python ## % % . EFRRBEMEAZS (Windows. Linux. mac0S) T %% Python %
%,
TETELE: ¥ Python EERWREZAMINRGHNETEY, FEEGALTTFEE
WA .
ZRRLGELE: #HFFEF VS Code, PyCharm S RALEHEE, HEEEUR.
3.5.2 Python & & Z Al 4018
BAERA:
EH Gint) : R EH, w1, 2. 3%,
A (float) : R/, 1.1, 2.2, 3.3 %,
FE (str) 1 R4 XA, ww"hello". "world"£,
#i/RME (bool) : &R ;RE (True) =& (False) .
Fl& (list) : knEFWES, wll, 2, 3]%,
L4 (tuple) : RRARMATZ &S, w1, 2, 3)%.
FH (dict) : RBEMHWES, w{"name": "Alice", "age": 25} %,
&4 (set) : RFLFHNES, wll, 2, 3%,

i E
BRIBERK: +. - * /. % . //%,
WIRIBER: ==, 1=, >, < >=, %,
FHIZEH: and. or. not %,
WMEZEF: =, +=, =, %=, /=%,

TR &
F B4 if, elif. else %,
MG E4 . for. while %,
Bk iE 4] . break. continue. pass %,
3.5.3 £ AH Python HEHKTT
BEE S ER def” XEFE N EH, 4w def my function(): .
BHRFEN: EH import K#FF AR, 4 import math .
SHEAE. FH try . except . finally £x82FXERE, W try: ... except
Exception as e: ... &
X BAE: £ open BE AT XHHIZE#/E, #n with open('file. txt', 'r') as
f: ... .
3.5.4 Haa$ Python & MicroPython #/ &
HaaS Python: /%4 HaaS Python My AT eefo i &, Wik &5, HEEHE,
MicroPython: /48 MicroPython ByE AT gefu f Fl 75, WHARTT K. WK Mk &
&%,
EE: N F B Python AR E, W1 sys . os . time . math %,

& Fl
3.6 RESLY|FE: Python XA EL X



1. B ARE .

%5 — A Python /7, SEILLT3h6E:
Wrme "123" BHEHEHK,
KRB 123 N FIEE
e "3 14" i b T A,

RN KRR
" python
s = "123"

i = int(s)

print (i)

f = float("3.14")
print (f)

2. EHIEEA:
mE—NEF, AT, AT EEHR. ABRLEE,
RN KR
" python
num = float (input ("Enter a number: "))
if num > 0:
print ("Positive number")
elif num == 0:
print ("Zero")
else:

print ("Negative number")

3. MBI LM
WE— BT, ATEH 1 E 10 B9F 7,
RN KRR
" python
for i in range(1, 11):

\

print (f"{i} squared is {i2}")

&R
5 B9 R A Python By & AR K B AnEH 44
Bl SHAmAERNELRE.
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1. %5 —A Python 27, LI —ANEENTEREE, @I TH. B. . BEE
RZEHE,

2. B M < KHR, T4 HaaS Python & MicroPython #7576 B Hy Hft 3 6 Fo il 7 &, 5
HAT TR R4,
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4.1 EF¥FENE

E4E Python FH &, FIRFHELEM.

¥ 18 Python T4, F#. REFRANPELN.

¥4E Python @A 1E, WA ki, BRE, RIEEE,

Gk EEAIZF Python B9 & IE LM A RS & 1 E Python 18 /7 89 271, .
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PR E 18 Python P9 & F B 3E 45 49 R L1 1 77 i
E ## Python B R4S MW R E N F =,
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PR FAE: BV Python REEMELITTE PR, 51 FFEMT
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4.5.1 Python F 7% #

FRENQE: FA5F R "D RIEFFEE, B s = "hello” .

FREWTE: BLRIFEFHAEFNFH, 8 s[0] .

FREWY F: BIMAFREEFAFHENTE, 0 s[1:3]

FRE\PE: B/ + ZTHRHEFHE, 0 sl +s2 .

FREMERMN: FE/ format  FEH f-string BRAFHE, w0 f"Hello,
{name} " .

FREWTE: NBERANFHEETE, 0 upper() . lower() .~ find( .
" replace() "%,
4.5.2 Python % %

FlkmelE: £AFES ([ D €&FIX, @ 1st = [1, 2, 3] ",

FlRMyrE: BERIIFEFIERFHITER, w 1st[0] .

Pl ke E: #F append() . insert() . ~ remove() .  pop() FH
EHATHEM K ERE.

Ik p: ER for MEH#wAF| K, W for item in lst: ... .

FIRWE R ik NMEE AN ETE, 8 len() . max(O .  min(O . sum()
v
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THEMAE: FAEES (()) €FTH, @ tpl = (1, 2, 3) &

T E . @R RGIFE AT TR, w0 tpl[0] .

THWEE R THENT RN, TrestiT M k.

TCHHE R ik NRERNTATE, w len() . max() . min() %,
4.5.4 Python ¥ #

FHWAE: FALES ({(}) IEFHE, 0 det = {"name": "Alice", "age": 25}

FHEOVE: BEBFEFHRFNE, 0 det["name"]
FHWEMEE: EF update() . pop() . del FHEIHATHEM K ERAME,
FHPEF. EF for EHEGFH, W for key, value in det. items(): ... ~
FHEOERTE: NBERANTETE, W keysO .~ values(O) .~ items() .
Toget() %,
4.5.5 Python & &
EHmEIE: ERALES ({1 2 set() B#AEES, 0 s=1{1, 2, 3} =
s = set([1, 2, 3]) .
EAWTH: BIERTEEAFHILE, 0 for item in s: ... o
EAWHEMEE: A add) . remove() . ~ discard() . pop() ~FH&E
HATHEM L TR
EAWMIZH: NPEALWHE, &, ZE%EH, 0 sl.union(s2) .~
sl. intersection(s2) . = sl.difference(s2) 4.
4.5.6 Python & & #
ERHE: ERERBEERERNE yield REFAEAKE, W gen = (x for x in
range (10)) .
BRE: A iter) HWEAEZERE, 0 it = iter([l, 2, 3])
B, FH @ FESEXEME, W @ecorator def my function(: .
BELH#: £/ lanbda AEFEXELEEL, w0 lambda x: x2
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1. X4 k.
£ — A% % ShoppingCart —, H4A&LLTI6E:
A B I,
il o g 4y 2 o Y BT o
TR TG B P BT B
I WY & & B e A
PN IR ER
" python
class ShoppingCart:
def init (self):
self.items = []
def add item(self, item, price):
self. items. append ({"item": item, "price": price})
print (f"Added {item} to cart.")



def remove item(self, item):
for i, product in enumerate (self.items):
if product["item"] == item:
del self.items[i]
print (f"Removed {item} from cart.")
break
def show cart(self):
if not self. items:
print ("Your cart is empty.")
else:
for item in self. items:
print (f"{item['item']} ${item['price']}")
def total price(self):
total = sum(item["price"] for item in self.items)
print (f"Total price: ${total}")

2. A G 4y % 3 e
Rl — AN EEZE, Rimfoflikd &, BREYE NS EN,
EN KRR
" python
cart = ShoppingCart ()
cart.add item("Apple", 1.5)
cart. add_item("Banana", 0.5)
cart. show cart()
cart. total price()
cart. remove item("Apple")

cart. show cart()
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BLE:
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L& 7ik: NEw M E BLE 3k, @#FLE UUID., REH%.
LoRa:

Bh: Ky, KEBLLBERA.

R E: BRI, BT S,

WEFE: NBWARE LoRa 3k, GHREMEX. §HEF*.
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& 77 %

FEREWMT . BRI,
BB B NB-ToT #3k, ®@H#FE % E APN, SIM F£%.,

5.5.2 W4 15 il

HTTP:

AARFHE:

%,

R 37 % -
TR 7%

WebSocket:

AARRHE:
B 37 % -
TR 7%

XMPP:

AARFHE:
B 3 % -
TR 7%

CoAP:

AARFHE:

%,

B 37 % -
R 7%

MQTT:

AARRHE:
B 37 % -
R 77 %
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L 3 %

HAE S
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B 3 % -

NG HTITP N E A FEE, @#FiFk 7% (GET. POST %) | "# KA

AN HTTP N EMBE W PN A&, k& 5REFEZ BNEELR.
J- G4 [ £ | Python B9 requests B #E4T HTTP 1F sk A pr AL 22

48 WebSocket NI EARE, wFEFIE. HEVHRASE.
A48 WebSocket WD AEHp Bk P 09 5L Fl 7%, W SEEH LB .
A28 417 £ JF| Python B9 websockets E#1T WebSocket 15,

A48 XMPP il i £ A B, A1 XML R, HEFHE,
A48 XMPP th X B P AL R 7%, iR & Z B v B i,
A\~ 2840 {7 & JFl Python B9 sleekxmpp B 34T XMPP i 12,

/48 CoAP N By E A FE I, @FiFRk H % (GET. POST %) . "f KA

I CoAP WAUESITE T 5 8 AL 55 B, o % R IR 2 B I A
A~ 2840 {7 4 Fl Python B9 aiocoap B # AT CoAP iz .

NEMIT W ERERE, aF L4 /TR, A%,
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R %: /-4 AWSIoT FE&EMBKM N AR, B RE. HRATE,

BTk NBwAE AVSIoT ¥ & Lel#RE. RESHK. ZAKE LRI TwmE
il o

WatsonloT F & :

EARIEE: /- WatsonloT FEWERINRE, WREEE. HEFH. KESTE.

R 5. /-2 WatsonloT F & EMFHEM TR T &, WEERE. SHMTE.

B Tk B4 Watsonlol F & LaIERE. BES . ZIEHKE LR =5
.

5.6 WEELYITE: E£T HITP W E R R £ BEF

S B
1. % &mEF
1# A Python E!’ﬂ http. server €| ZE — A& 28y HTTP R 5 &
ENRAZE
" python

from http. server import BaseHTTPRequestHandler, HTTPServer

class SimpleHTTPRequestHandler (BaseHTTPRequestHandler) :
def do GET (self):
self. send response (200)
self. send header ("Content-type", "text/plain")
self. end headers ()
self. wfile.write(b"Hello, world!")

def run_server():
server address = ("", 8000)
httpd = HTTPServer (server address, SimpleHTTPRequestHandler)
print ("Server running on port 8000...")

httpd. serve forever ()

. o .
if name == " main

run_server ()

2. BPwmEST:
# Fl requests JE & & HTTP i 3Kk B ik % 25
FHR,
" python
import requests
response = requests. get ("http://localhost:8000")

print (response. text)

LI — N EEBHITP REBAEF mEF.



B HTTP ¥y & AR A0 Python W B9 P 48 4 A2 77 % o

5.7 #E1EL

1. ERAXER, TREAABENNE RGN ERERT R, FHTHITAE
4

=

2. EMHAET G EOIR— AW ENHRAKATE, 5275 R A
F6F MARNWHRMKNX

6.1 HEWA

28 W K AR R B R Bk R K

EEMEWNK, BEXXRE. FESIFEF. WBERESRE. FIEXHRA. 2K
5T#HES R,

2% B shin R 8/ K Pythons,

FERMBIREAWX, BEMRABAMER. BO0RBIHEIR. SSHITE/ER. A%
Python hR A % # 1€ .

& TR EfRFE WiFi MER S DEE,

6.2 HFEEK
T AR 2t A 1 R
e EL ) L e}
AR R B AP E, BT ENEE PRk,
6.3 HFERK
EE: HEMENBRARNEN T ERSE,
L. A% RE SRR Python3 IS HE
6.4 FREEBR
BELEE: I HENBEARN LGRS, BACREGNEEN, SHELT
FER. RTAIF, AL AT,
W RS NP E B RGP AR, BB R EER AR
A POREN LA [ R E TAE R T REA B A R A EE M
6.5 40K KM
6.5.1 P WAl kB % At B 2

P % BRI K
BHEg: AEAEE, FWE4E (msSD ., BE) | MEED (WAK., WiFi) |
BH%,

HEHg: AERERS (Wwlinwo) . FEAF BT, REE) . LMARF (W
BEAE., HIER

GOLE L ARIZE

WEIK: KERA, BHEENERITEN, E4H THERFFN LI L.



Arduino: EA&FATHENYHEMNTE, LHEEEREHEXEMES .,
BeagleBone: e A, EAFEFmERAENWIENITE.
BAMK: el PXETFNILENX, EATELIVHE.
6.5.2 HEMEWNX

3 X o

Ma: E—MFe LRFHEES AT 6 TR RE,

TE:. FAXXHFEL LS (W arm—1inux—gnueabihf-gee ) o

FR:

1. ZBRRXXmE T A
" bash

sudo apt—get install gcc—arm—linux—gnueabihf

2. WE CRAH FERARL X gEFELERZF:
" "bash

arm—1linux—gnueabihf-gcc —o hello hello.c

x5 22 F (U-Boot) :
BA: SRR FAFTMEMBEEA N EEERAEAZ.
FIR:
1. T # U-Boot JEAL:
" bash
git clone https://github. com/u~boot/u-boot. git

2. & 4% U-Boot:
" bash
make rpi_ 4 defconfig

make
NWEIRE 5 RiF:
BEA: Linuxk AR EBRERZWES, AREEBGRBEMERRAERS .
YR
1. T# Linux RAZ B

" bash

wget https://cdn. kernel. org/pub/linux/kernel/v5. x/1inux-5. 10. tar.

tar —xvf linux-b.10. tar. xz
cd linux—5.10

2. MENEZ:
" bash

make menuconfig

3. EFNE:
" bash

XZ



make —j$ (nproc)

1 S R G
BA: XHRGRTHRAFEEEE.
FIR:
1. GlEXHRGHEK:
" bash
dd if=/dev/zero of=rootfs. img bs=1M count=1024

mkfs. ext4d rootfs. img

2. BHIFZRLENRMHA:
" bash
sudo mount —o loop rootfs.img /mnt
sudo debootstrap ——arch=armhf buster /mnt
http://raspbian. raspberrypi. org/raspbian/

sudo umount /mnt

X5 T4
Bia: BEBRESAZANATR, ABEAAERENRE.
PR
1. R fdisk TEAX:
" bash
sudo fdisk /dev/sdX

2. R dd TEEN R a5tk
" bash
sudo dd if=rootfs.img of=/dev/sdX bs=4M

6.5.3 # 4 /8 71 fE f /- X A% Python3
Ao B AR
519 F (U-Boot) : A MM, ME A,
WEBH: MEURRZ g, ERRXHERT,
AP ZEED: BT init #8, BAF RS-

#%# Python3:
BEA: % Python3 R XKFIHWFR G F .
TR
1. % H# %% E% % Python3:
" bash
sudo apt—get install python3

2. E&if Python3 %3¢
" bash

python3 ——version



6.5.4 AR BIRME A WX
MK B F A E K
K HASDF, EERE. DTHE. B#EMRF.
BE: BRBHE, MERSEFHTENET BN EEIE,
B0 R FMEK:
BEE: F£H %0 THE (% minicom . screen ) #HEMEIK.
B WEEFEN 1165200, EEE O,
SSH 7 [] # % K -
JB Bl SSH: FE# & R L 1EAT LU T 4 A
" bash

sudo raspi—config

##F “Interfacing Options” > “SSH” > “Yes”
R EH MR A& B SSH # #:

" bash

ssh pi@H & JR IP Hhb>

o

2% Python iUA:
%% Python3:
" bash
sudo apt—get update
sudo apt—get install python3

I690E -
" “bash

python3 ——version

6.5.5 & T H & AiRE WiFi BB E K & D i 2
& T B2
ZETH:
" bash
sudo apt—get install vim git pip

W E WiFi L& .
B WiFi:
" “bash

sudo nano /etc/wpa_supplicant/wpa_ supplicant. conf

Aim WiFi B E
" plaintext
network={

ssid="your ssid"

psk="your password"



}

ED=RZE-SEAY
" bash
sudo systemctl restart networking. service

CR =R R
BE %O,
" bash
sudo nano /boot/config.txt

IHm LA 2
" plaintext

enable uart=1

WA & o E A
" bash
sudo apt—get install minicom

sudo minicom -D /dev/ttySO

6.6 WESLYITE: GHRERERLHNFX

3L 5 B

L V&R

K& MK (W0 Raspberry Pi 4) | BIJFERZE. SD+ (£ 8GB) . HDMI £, # &
A BAR

2. RERBEARSR:

T #[Raspberry Pi OS](https://www.raspberrypi.org/software/operating-systems/).

{# | [Raspberry Pi Imager](https://www.raspberrypi.org/software/) ¥ #E 2 4.5 A\ SD F.

¥ SDFHEAMEIRK, EHEER, D&, #EFERS, BIMEIK.

3. B & W 4 Fu SSH:

EMEIREHE, #ANREENE, Ria EANMNERERN, EE#3] WIiFi F%,

F1E AXRZERGELE

7.1 H¥EWE

W %5 CSV Xt

JSON X M R A AR . RED,

XML A, XML #1E 54T, XMLAIZ 568 %, UR - #&HEENEE.
Basc64 % g5,

I & 3A R A8/ B re” S fu 4 45 TURL



7.2 FEH&F

FREMARKERD G B EATT EAELH
7 CSV. JSON. XML % #4548 3 #3250 fE AT .1k
T ## Base64 %5 # A5 An IE U k38 X HY R A o

1.3 RFERR

B R JSON X AT R BB X, R,
M XML B 1E 5 MAT, DLRIEN RA KB A A

7.4 RERBOXI

WAL ENER: B HMEERDSAEN T L, 5l FFAERLAEMER, LRE
BEEANE AL TN KELEFARENE R,
BEHELL: BACRBEAEI BT ELIEREN LT ES, EAFENL S
BiRf & &R,
7.5 HHEKARM
7.5.1 W RiEE CSV X
CSV Xt : AE S5 MREv AR, & T HFebRESIE.
BEEAE:
BELCSV X
" python
import csv
with open('data.csv', mode='r', newline='', encoding='utf-8') as file:
reader = csv. reader (file)
for row in reader:

print (row)

BN CSV Xt
" python
data = [['Name', 'Age'], ['Alice', 24], ['Bob', 27]]
with open('data.csv', mode='w', newline='', encoding='utf-8') as file:

writer = csv.writer (file)

writer. writerows(data)

7.5.2 JSON U PR fRAT B L BB A . 0 ff AL
JSON Xt #R: —HWREZWEEXEER, ZTAAEZRRE, Fedy THE#
AT 8 A K
FREAT AR
fm#k JSON #1045 :
" python
import json
with open('data. json', 'r', encoding='utf-8') as file:
data = json. load(file)



print (data)

% JSON # 48

" python
datal 'new key'] = "new value'
R4 JSON %42 :
" python
with open('data. json', 'w', encoding='utf-8') as file:

json. dump (data, file, ensure ascii=False, indent=4)

7.53 XML f /-, XML #1E 5 /47, XML €12 55 %
XML X iR —FAriciEs, AT HREAEHREE.
BAE 5 AT
AT XML S fF

" python

import xml. etree.ElementTree as ET

tree = ET. parse('data. xml")

root = tree. getroot ()

for child in root:

print (child. tag, child.attrib)

A XML X
" python
root = ET.Element ('root")
child = ET. SubElement (root, 'child')
child. text = 'This is a child node. '
tree = ET.ElementTree (root)

tree.write ('data. xml")

754 Z#HEHEHRE
ZHHEHE: UWFTRAFENEE, FATAEERSG. FAFFEXCRAE.
BEEAE:
5 B — R SO
" python
with open('image.png', 'rb') as file:
data = file.read()
print (data)

BN Z 3
" python
data = b'\x89PNG\r\n\xla\n'
with open('image.png', 'wb') as file:
file.write(data)



7.5.5 Base64 ¥ fif A
Base64 4l : —Fi — S5 N ASCIT FR BN R TR, FHATHEER.
U it AL 1
Y 7L«
" python
import base64
data = b'Hello, World!'
encoded_data = base64. b64encode (data)
print (encoded data)

G
" python
decoded data = base64. b64decode (encoded_data)
print (decoded data)

7.5.6 IE U F 3k K fE A Fre 4R R Fu g 25 T D
EMEER: —MATERFHFEFFHALHIER,
BAE T
U Fe :
" python
import re
pattern = r'\d+'
text = 'There are 123 numbers in this sentence.'
match = re. search(pattern, text)
if match:
print (match. group())

& BT A I T
" python
matches = re. findall (pattern, text)

print (matches)

FrAE LD & 4F S AR LR
" python
greedy pattern = r'a.*b'
non_greedy pattern = r'a. *?b'
text = 'aababab'
print (re. findall (greedy pattern, text)) # ['aababab']

print (re. findall (non greedy pattern, text)) # ['aab', 'ab', 'ab']

757 BEEH: LA EEREERTRFRE B AR
EHEX
HJ Python 412 SEHL £ k. 100 DL AT EKF|, FHA4RE AKX foo. txt’,



ENMF IR R BIRATH
NN & E2ClF
B A k25 52 AN 2 AN BB 9 A K
IR
" python
def fibonacci(n):
a, b=0, 1
while a < n:
yield a
a, b=Db, a+b

fib_sequence = list(fibonacci (100))

2. KB HERE N
B AERNERIEZZTIEN foo. txt X, ENMKFE—1T.
RN KR
" python
with open('foo.txt', 'w', encoding='utf-8') as file:
for number in fib sequence:

file. write (f" {number}\n")

3. IEZ R
FTH foo. txt X, REAEEGHAEEK,
EN KRR
" python
with open('foo.txt', 'r', encoding='utf-8') as file:
print (file. read())

2
# foo. txt’ X, #IAFHFMT 100 LA EREAZET], GAMFE—17.

7.6 REZVIFE: FBEABEERD LK
55 B

1. CSV XA
A —/> CSV X data.csv , ®4E&LLTHE:

Name, Age
Alice, 24
Bob, 27

%%5 Python 22 F i BUZ X, H¥ A AWFER I 1 ERFRIFH CSV X
“updated data.csv F.
ENRAZE



" python

import csv

with open('data.csv', mode='r', newline='', encoding='utf-8') as file:
reader = csv. reader (file)

data = list(reader)

for row in datall:]:
row[1] = int (row[1]) + 1

with open('updated data.csv', mode='w', newline='", encoding='utf-8') as
file:
writer = csv.writer(file)

writer. writerows (data)

2. JSON X 4 3 .
£ — A JSON X data. json , & LLTAZ:

" json

"name": "Alice",
"age": 24

Y%'5 Python 22 F i BUZ L, ¥ F W 1 G HRFZ2IHTH JSON X
“updated data. json ¥,
ARG

import json

with open('data. json', 'r', encoding='utf-8') as file:
data = json. load(file)

datal'age'] += 1

with open('updated data. json', 'w', encoding='utf-8') as file:

json. dump (data, file, ensure ascii=False, indent=4)

3. XML T PFAL 2 :

o

£l 2 — A~ XML > fF data. xml, &&LLTHZ:
o <root>

o {person>

o <name>Alice</name>



o {age>24</age>

o {/person>

o {person>

o <name>Bob</name>
o {age>27</age>

o {/person>

o </root>

o

%5 Python BF®BZ X, HHTA ABNERW 1 /&RF 28 XML CHF
updated data.xml ¥,

o

o

KA

o

o import xml.etree. ElementTree as ET

o

o tree = ET.parse('data.xml')

o root = tree.getroot()

o for person in root.findall ('person'):

o age = person. find('age')
o age. text = str(int(age. text) + 1)
o

o tree.write('updated data.xml')

4.Baseb4 R 5.

@)

%5 Python & 5, ¥ F/F & "Hello, World!"# 4T Baseb4 %A, /oM 4T 4

ANEEEE

@)

import base64

data = b'Hello, World!'
encoded data = base64. b64encode (data)
print (f"Encoded: {encoded data}")



decoded data = base64. b64decode (encoded data)
print (f"Decoded: {decoded data}")

5. IE M ARIARXBLA -
%5 Python B 7, (A EMRZXMUT XARFRITELT:

7.7 REEL

HEHE—: TRREZIVNTEFHAAES, AR ZENREFE R XH,

HEHZ: EEMAAER, THREME LHEHERD TR (W Hex 4. URL HHBF),
F %% E — > Python &7, FLILLLT k.

¥ F 7% & "Hello, World!"#4T Hex 44 Fun 45,

¥ F % & "https: //example. com?query=python&lang=en" # 47 URL %% & Fu fZ 5 ,

#£7~: ¥ LA{E A Python B9 binascii # 3 #1 urllib. parse # 3k,

H4=:%%5 — A Python 27, Ll EN R XX AU T XA+ REFTH H#HE KX (4

YYYY-MM-DD) :
plaintext &%l

Today is 2024-02-23. Yesterday was 2024-02-22. Tomorrow will be 2024-02-24.

#or: AUEAENRZEK r'\d{4}-\d{2}-\d{2}'.
HHW: BREFRLEEHENELEY, WARREAEN LM TEE, BF —
RADT 300 FHEERE, ERAREAYW LTk,

#8F MXFH#BEL4E

8.1 HF¥EWA

‘multiprocessing 3k R H 342 [F] 2 o AR E) (3

% %72 threading W R ELAREEF . &EMEE.

£ CPUFR A EELK . GIL A9, WkWAH, URSELEE L #EWHEE,
BFIOMBEREE L EEH,

Python # asyncio #£ % ¥ 1T,

8.2 H¥ B

THRRXZ#EE5 5 BHNKA,
EELHBE L KB Python F R 7 ik
B rd 10 MRS REEA N 7%,

8.3 FF¥EMRK

B H: multiprocessing #k X A #BFE S HRE A HEE.
EE: % %4 threading BB K HELEREY . LEHEE.



8.4 HA&E BB

FINFATHHERA: EHBLHEES L LB NRAT AR, FINATIHHE At
A RA, 3 S¥ERL wMBLRAFEREGWHRIN R RO ERRE, BERF LN
BEF R IR.

BRAFFEEELE: BRAESHABE 52 LB AR TELIER RN ELRAAA, # 4
FRRFE, BAFENTARRPIRITN,

8.5 4N A
8.5.1 ‘multiprocessing 15 $ J H 9 12 [F] 2 fo 3k 42 [6] 3 5

‘multiprocessing B E . multiprocessing X HETFHBW A K. H A EHE
fEAfE .,

HAERF:
f# A Lock . "Event . Condition % [& L% # % % & &4 54
ENRAZE
" python

from multiprocessing import Process, Lock

def print numbers (lock):
for i in range(10):
with lock:
print (i)

\ \

if name == " main_:
lock = Lock()
pl = Process(target=print numbers, args=(lock,))
p2
pl. start ()
p2. start ()
pl. join()
p2. join()

Process(target=print numbers, args=(lock,))

HAZ A5
f# " Queue . Pipe . Manager FEEHLE|LHLE LT,
I RAG
" python

from multiprocessing import Process, Queue

def producer (queue) :
for i in range(5):

queue. put (f"Item {i}")

def consumer (queue) :

while not queue. empty():



item = queue. get ()
print (f"Consumed {item}")
if name == " main_":
queue = Queue ()
pl = Process(target=producer, args=(queue,))
p2 = Process(target=consumer, args=(queue,))
pl. start ()
p2. start ()
pl. join()
p2. join()

8.5.2 % %1% threading 3 K L L AZ B 2F . & AZ |8 5
“threading B3 & /. threading I H FA|EEELE,
HAER
f# | Lock . Event . Condition % [ % HL#|# % 3% & & 14 F1 5841,
PN ER
" python

import threading

def print numbers (lock):
for i in range(10):
with lock:
print (i)

\ \J

__main_ :
lock = threading. Lock()
tl = threading. Thread (target=print numbers, args=(lock,))

if name ==

t2 = threading. Thread (target=print numbers, args=(lock,))
tl. start ()

t2. start ()

tl. join()

t2. join()

C AL R RER
L Queue” SEHL A AR 8] By B HE 1% %
IR
" python
import threading

import queue

def producer(q):
for i in range(5):
q.put (f"Item {i}")



def consumer(q) :

whi

if name ==

le not q.empty():
item = q. get()

print (f"Consumed {item}")

\ \

__main_ :

q = queue. Queue ()

t]l = threading. Thread (target=producer, args=(q,))

t2
tl
t2.
tl.
t2.

= threading. Thread (target=consumer, args=(q,))
.start ()

start ()
join()
join()

8.53 £ 4% CPU AIF R ¥, GIL 2 &8, T4 a T4

for

% #% CPU I R L 1
RS #BMLEELFITHE CPURERES (Wit HEEHAEETD Hxe.
ENRAZE
" python

import multiprocessing

import threading

import time

def fibonacci (n):
a, b=0, 1

for

in range(n):
a, b=Db, a+b

return a

def worker (n) :

print (fibonacci (n))

if name ==

\ \J

~_main_ :

start _time = time. time ()

processes = [multiprocessing. Process(target=worker, args=(100000,))

for

for

print (f"Multiprocessing time: {time.time() start time}")

in range (4)]

p in processes:
p. start ()
p in processes:

p. join()

start _time = time. time ()

threads = [threading. Thread (target=worker, args=(100000,)) for _

in



range (4) ]
for t in threads:
t.start ()
for t in threads:
t. join()
print (f"Threading time: {time.time() start time}")

GIL 4 f %
Python #y & B4 (GIL) R#& T F —8 2| R A — A &2 HAT Python FH &,
MRk ERZH#HBHRS 10,
1 4 0 TT 44
HBTEAEBT BN THERA, 6EEFFXER T UR G HE,
854 RF IOWMERKEE L LENI
5 10 AR E A
FFIONERATAEIOXEATES, REEFTHHFLEN.
R A
" python

import asyncio

async def fetch data():
print ("Start fetching")
await asyncio. sleep(2)
print ("Done fetching")
return {"data": 123}

async def main():
result = await fetch data()
print (result)

asyncio. run(main())

5% &2
S %R RBELCPURERMFTS, HZ GIL R,
RFIOMEELSIOFERMTS, HHEER.

8.5.5 Python ¥ ‘asyncio™f# 1f % % 15T
“asyncio R A: asyncio MRBHT R I0MWXF, ATHE ELEHF LKA,
R EFREE:
PN KR
" python

import asyncio

async def taskl():
print ("Task 1 started")



await asyncio. sleep(1)
print ("Task 1 done")

async def task2():
print ("Task 2 started")
await asyncio. sleep(2)
print ("Task 2 done")

async def main():

await asyncio. gather (taskl1(), task2())

asyncio. run(main())

8.6 RELVYIFE: F#BELLKBEELE

5 i 2 IR

. 2 #ERF

E#r: #F multiprocessing B3k E £ N#AE, 4 F1HH 1 2| 100 #-F 77 Fr,
EHARAG:

" python

import multiprocessing

def calculate sum(start, end, result, index):
total = sum(i2 for i in range(start, end + 1))
resultlindex] = total

if name == " main ":
num_processes = 4
total range = 100

chunk size = total range // num processes

result = multiprocessing. Array('i', num processes)

processes = []

for i in range (num processes):
start = i * chunk size + 1
end = (i + 1) * chunk size if i != num processes 1 else total range
p = multiprocessing. Process(target=calculate sum, args=(start, end,
result, i))
processes. append (p)
p. start ()

for p in processes:

p. join()



i))

total sum = sum(result)

print (f"Total sum of squares: {total sum}")

B4 R

BIFHE 15 100 WEEL A ANTEE, EATHREE - PABUTEF T,
mAMB TR TREF AR A,

2. L BBERF

B#r: A threading EHREIE L ME&AE, 25T HE 1 2 100 89-F 77 0,

XA XD,
" python

import threading

def calculate sum(start, end, result, index):
total = sum(i2 for i in range(start, end + 1))

result[index] = total

def main():
num_threads = 4
100

chunk size = total range // num threads

total range

result = [0] * num threads
threads = []

for i in range (num_threads):

start = i * chunk size + 1

end = (i + 1) * chunk size if i != num threads 1 else total range

t = threading. Thread (target=calculate sum, args=(start, end, result,

threads. append (t)
t. start ()

for t in threads:

t. join()

total sum = sum(result)

print (f"Total sum of squares: {total sum}")

" "

if name == " main ":

main ()



TR 46 R

BEKELE 100 WEES A ANTRE, ENMNTFHEEE —ANEBITET T M.

RAWMBITA THREF M E A,

X b a4

M REAT HE

%42 : @ T Python & REBELSS (GIL) , £ LLEFHF|F £ & CPU 4Tt
HEEAMES,

LR SHBAERBEIOFERATSHRAES, BEHHEAFERESFZRTGIL.

FIRH A

2R ENMABHFECHANFERE, FREHEERA.

Z4 8. AREFE - HEHNNFERE, FRBELERD.

T4 R

FAGEMR L B L XA Python W RN 77 .

FhpHEL R S HBR L ABHEREZR

¥ 4 Bb 9% E 4B 0 fT £ Python F M F multiprocessing # threading #& 3 ZI FF X %

FIE FREKERAMN

9.1 HEWA

X RIER S XARKE., BEXHREX, 5 E% . NEBRA RGN X5 E
Fo

754 Python X & & SQLite 448 FE 4 A% 1. HEEMKHAE,

SQLite &4 .

SQLite # Python %%,

9.2 HFHM&

F 42 Python X fF 8y #1E & SQLite 89 Python ZmiZ.
BRBEEFAMAMSEEL,
BEApIE Bl B AE B R E R E I BN AT,

9.3 HFERK

B . TR SQLite HIE E 4 A fE

Y B SQLite B9 Python 42 fn 048 FE 1% it 541,
9.4 FREEBR

WAIBELENER: B FERERAMN T &, 5| RFENIKELE MR ENTR,
WRBBERF A TURAR G RKHAREZETNERE 4.
BRKELZL: BRAAREFANSIETREEHEN R LRI TENE, BRFLENL

= = == >
2RIPAFBREZR.

9.5 VE4H AW



9.5.1 X fHE1E
BE X ARHIE:
T BUSCA SO
" python
with open('example. txt', 'r', encoding='utf-8') as file:
content = file.read()

print (content)

BN AR A
" python
with open('example. txt', 'w', encoding='utf-8') as file:
file.write("Hello, World!")

B A E R
£l H %
" python
import os

os.mkdir ('new directory')

il s B %
" python

os.rmdir ('new directory')

Bl E RN A
" python
print (os. listdir("'."))

EREEiH
" python

os. rename ('old name. txt', 'new name. txt')

BE 4 XA
2 BUE 48 S
" python
import gzip
with gzip. open('example. gz', 'rt', encoding='utf-8') as file:
content = file.read()

print (content)

BN JE4E
" python

with gzip. open('example. gz', 'wt', encoding='utf-8') as file:



file.write ("Hello, World!")

WA B A R B SO 5 B R
P R A SO
" python
import mmap
with open('example. txt', 'r+b') as file:
mm = mmap. mmap (file. fileno(), 0)
print (mm. readline () # B % —A1T

mm. close ()

RUZE I B 1
" python
import tempfile
with tempfile.NamedTemporaryFile(delete=False) as temp:
temp. write(b"Hello, World!")
print (temp. name) # T [ IG 0t X4 %

9.5.2 FF4t Python X % & SQLite #1148 B & 4 # 1F . 2048 E R R0y 6] 22
JF 71k Python * %
R pickle A&k :
" python

import pickle

data = {'key': 'value'}
with open('data.pkl', 'wb') as file:
pickle. dump(data, file)

with open('data.pkl', 'rb') as file:
loaded data = pickle. load(file)
print (loaded data)

SQLite ¥E & & R 1F:
Rl EYE EAn R
" python
import sqlited

conn = sqlite3. connect ('example. db')
cursor = conn. cursor ()
cursor. execute ("'
CREATE TABLE IF NOT EXISTS users (
id INTEGER PRIMARY KEY,



name TEXT NOT NULL,
age INTEGER NOT NULL
)
Y
conn. commit ()

conn. close ()

9.5.3 SQLite & 4]
BAE 2 B
flER:

" sql

CREATE TABLE users (
id INTEGER PRIMARY KEY,
name TEXT NOT NULL,
age INTEGER NOT NULL

TR *&:
" sql
ALTER TABLE users ADD COLUMN email TEXT;

il
" sql
DROP TABLE users;

BEENIEH
ENHIE:
T osql
INSERT INTO users (name, age, email) VALUES ('Alice', 25,

"alice@example. com');

BRI
T osql
UPDATE users SET age = 26 WHERE name = 'Alice';

il &R
" sql
DELETE FROM users WHERE name = 'Alice’;

4B 2B A
AR
" sql



SELECT * FROM users;

FHEA:
" sql
SELECT * FROM users WHERE age > 25;

HFEH:
" sql
SELECT * FROM users ORDER BY age DESC;

9.5.4 SQLite ¥ Python & 72
& BB
" python
conn = sqlite3. connect ('example. db')

cursor = conn.cursor()

AT SQL &4 :
" python
cursor. execute (' SELECT * FROM users')
rows = cursor. fetchall ()
for row in rows:

print (row)

AL %R
" python
cursor. execute (' SELECT * FROM users WHERE age > ?', (25,))
rows = cursor. fetchall ()
for row in rows:

print (row)

FH A

" python

try:
cursor. execute (' INSERT INTO users (name, age) VALUES (?, ?)', ('Bob',

30))

conn. commi t ()

except sqglited.Error as e:
print (f"An error occurred: {e}")
conn. rollback ()

finally:



conn. close ()

9.6 RELVITE: ZAKERANRS

L R
L X1k
£l — Python 27, ZILLThaE:
RE AN XA H data. txt’, BA—EXKKE.
BHL data. txt SXCHFEI A BT .
PN IR ER
" python
with open('data. txt', 'w', encoding='utf-8') as file:
file.write("Hello, World!")

with open('data. txt', 'r', encoding='utf-8') as file:
print (file. read())

2. SQLite #iE E# 1k
A7 —SQLite #IE E example. db , FHEHFEIE— /%K users »
wAN—LR P B, FEEHAER P 8.
PN KR
" python
import sqlited
conn = sqlite3. connect ('example. db')
cursor = conn. cursor ()
cursor. execute ("""
CREATE TABLE IF NOT EXISTS users (
id INTEGER PRIMARY KEY,
name TEXT NOT NULL,
age INTEGER NOT NULL
)
)
cursor. execute (' INSERT INTO users (name, age) VALUES (2, ?)', ("Alice’,
25))
cursor. execute (' INSERT INTO users (name, age) VALUES (?, ?)', ('Bob', 30))

conn. commit ()

cursor. execute (' SELECT * FROM users')
rows = cursor. fetchall ()
for row in rows:

print (row)

conn. close ()



&R

F AR A A Python 34T XA F A SQLite #K4E E R 1F.
FHEGERPEFAMNRLSAERY,

FERBIZI - NHENKEFANR S, BHKERTHFE,. THMEE,

9.7 R E1ENL

LES—: TRREZINFTEFHAEES, AR TENRGRE R X,

2. 5% = BEHMEXEN, THELMEIEE (0 MySQL. PostgreSQL) By Z A% 1F 77 %,
5 SQLite ¥ AT Al #T o

3.4 =: RE—/Python BF, #F SQlite HEELHN —NEaEMAFP EE RS,
XEAPEM. BEX. THAFPEESETEE.

% 10 & Python ¥ &

10. 1 HE¥FAE

Python ¥ B #Y R A .
RN,
CiEE ¥ J& Python RELHER S fnth & FF 5 54,

10.2 HFEH

T #& Python ¥ & 89 J& [ 1 77 i
ZiECESY B Python WEKRF EFETT,
G895 15 F| Python ¥ R LI EH N EHMLE,

10.3 HF¥FEH R

Ex: CEEY K Python REGEERSH G RTHESHK.
M m: Python ¥ RAERE i b Wy M R An AL

10. 4 RERKR I

B RVEMAE: EVEME Python ¥ REGRE A7 ik i, BIRY BREHRMHN A5 £ #
WHERFOERMER, 51 FF ER L RGN LB R4, 55505 £ B0 Rk 77 A0 #F R 19 2L Y it
Ao

BMAEARRKE: NAPython ¥ REEBRE M, KAMBKEW A RFFT AN, HAF
EXT B A KB R R E

10.5 P40 A AR

10.5.1 Python # B #1 & [H

PEREMLAL: Python B — M@ B AIES, BTEEMNBRE., I THEERREHITHE
%, EACETREY BERT UL EFRGHIATRE.

BAEVTA: Python RELEEEG A KREEGRIR, @ CETY B UZIXNEH
WENMEERE.



Eey B ERhet (R ENER. 0 F Python 3 DL I s LI £ RAK,
AUET CIEEY BREAZH,
10.5.2 B B AL A
WHED: NEE LBE 4D, o GPI0. 12C. SPI %.
BARF: HEwAREEERAET, LI Python EEHHKE,
A fl: ] Python ¥ BAZ R =4 GPIO 57| .
" python
CiEEY B#EHTHl (gpio module.c)
#tinclude <Python. h>
#tinclude <wiringPi.h>

static PyObject* gpio export (PyObject* self, PyObject* args) f{
int pin;
if (!PyArg ParseTuple(args, "i", &pin)) {
return NULL;
}
pinMode (pin, OUTPUT);
return Py BuildValue("i", 0);

static PyMethodDef GpioMethods[] = {
{"export", gpio_export, METH VARARGS, "Export GPIO pin."},
{NULL, NULL, 0, NULL}

static struct PyModuleDef gpimodule = {
PyModuleDef HEAD_INIT,
"gpio",
"GPIO control module",
-1,
GpioMethods

PyMODINIT FUNC PyInit gpio(void) f{
PyObject* m;
m = PyModule Create (&gpimodule);
if (m == NULL) f{
return NULL;
}

return m;

10.53C1EE ¥ B Python R AR ERA S B E S FHESH
Ci&EE 9 J& Python By R 7 3%

N



RIEY B #H Python B distutils = setuptools T EAA|ZEY Bk,
EXEH: £CEEFEXEHK, HHEA PyArg ParseTuple ##AT Python % % i 5

#.
EAE L B CEE REEM F| Python Bk,
EER S,
ENRAZE
" python

# Python 1l CiEE ¥ RAEH
import gpio
gpio. export (17) # #&#| GPIO 17 5| i

Ty IYYe
CETY BRESTHA:
T c
static PyObject* gpio set name (PyObject* self, PyObject* args) f{
const char* name;

\

if (!PyArg ParseTuple(args, "s", &name)) {
return NULL;
}

printf ("GPIO name: %s\n", name);
return Py BuildValue("s", "OK");

static PyMethodDef GpioMethods[] = {
{"export", gpio export, METH VARARGS, "Export GPIO pin."},
{"set _name", gpio set name, METH VARARGS, "Set GPIO name. "},
{NULL, NULL, 0, NULL}

Python 4 F :
" python
gpio. set name ("GPIO 17")

10.6 REEZYHE: EHCEST BLAFEFEEH

S B
1 E&EIIE:
%%k Python JF & Sk U fun T A
" bash

sudo apt—get install python3—-dev

sudo apt—get install build-essential

2. RECIESY B
A7 —A C X gpio_module.c, £ GPIO #=#|Thék.,



PN ER
e
#tinclude <Python. h>
#tinclude <wiringPi.h>

static PyObject* gpio export (PyObject* self, PyObject* args) {
int pin;
if ('PyArg ParseTuple(args, "i", &pin)) {
return NULL;
}
pinMode (pin, OUTPUT);
return Py BuildValue("i", 0);

static PyObject* gpio set name(PyObject* self, PyObject* args) f{
const char* name;
if (!PyArg ParseTuple(args, "s", &name)) {
return NULL;

}

printf ("GPIO name: %s\n", name);
return Py BuildValue("s", "OK");

static PyMethodDef GpioMethods[] = {
{"export", gpio export, METH VARARGS, "Export GPIO pin."},
{"set _name", gpio set name, METH VARARGS, "Set GPIO name. "},
{NULL, NULL, 0, NULL}

static struct PyModuleDef gpimodule = {
PyModuleDef HEAD INIT,
"gpio”,
"GPIO control module",
-1,
GpioMethods

PyMODINIT FUNC PyInit gpio(void) {
PyObject* m;
m = PyModule Create(&gpimodule);
if (m == NULL) {
return NULL;
}

return m;



3. mBEY RAES:
£l setup. py X fF:
" python

from setuptools import setup, Extension
gpio module = Extension('gpio', sources=['gpio module.c'])

setup (
name='gpio',
version='1.0",
description='GPI0 control module',

ext modules=[gpio module]

Ui & IR KR
" bash
python3 setup. py build
sudo python3 setup.py install

4. PRY RER:
%5 Python B A MKy B E k.
" python
import gpio
gpio.export(17)
gpio. set_name ("GPIO 17")

&R
FERGRNREHRECETY RER,
FARGEN Python A CEFY RERZIEFER D8

10.7 REELR

I B4 —: ZRRELVTEFHRAEES, AR EZEHRBMER M.

2. B% = EAMEXEHN, THEMEST (W C++) ¥ B Python W77k, H5CHEE
¥ REH#ATH AT

3. B4 =: /HE— N Python BF, A CESTY BEEA-NHENHFTHEAE, w0
TR



F11E NANEHE

11.1 HE¥ERE

W % W %87 R

Socket 4w 7% o

‘requests EF R TR

“hbmgtt ™ B9 % 3%k R4 8 EFu APT 4R AE.

LoRa W4 # fa: #HAAMBENEHZEETSER. HEEF.

11.2 ¥ EHF

E 3B Socket JRAE K H W 48 15 5 A k.
T #8 requests A hbmqtt BYEEH FiExf N H G =,
B LoRa WA B ENEEMII 7T &,

11.3 HFER K

B A Socket JmAE KA W 4% 5 5 Bk .
MEE:  hbmqtt B & R a4BIEM AP iR,

11.4 RERK R

WAIMBER: B HBHNERENERARSTLA, 7 FFERINERERZLE
R, WREINSREENHBMN AR FHNERENE 44,
BRACER: BRECNEREFELTHNER NN, RENEFEHNZLMRE,

Bk WAL R R AR E R,
11.5 20 4 2P

1151 WX W@ 7%
P& BN NEH AR MERE WL, 4o TCP/IP, UDP. MQTT. CoAP %.
BEAN: BN AGLmkE. REBZIAWNEE TN, wEoEfF. NEEEE.
11.5.2 Socket 4 12
Socket Hah: /-4 Socket WEARM AT THERE, GEZF AR & & EFH#EE,
Socket JRAZ 2 ¥k :
1. €% Socket:
" “python
import socket
s = socket. socket (socket. AF_INET, socket.SOCK STREAM)

2. Y E M.
" “python
s.bind (('localhost', 12345))



3. MerE
" python

s. listen(5)

4. BEXEE:
" python

conn, addr = s.accept()

5. REF R HAE:
" python
data = conn. recv(1024)

conn. sendall (data)

6. <M Socket:
" python
conn. close ()

s.close()

11.5.3 ‘requests’ b & ST BT # U
b
" python

import requests

files = {'file': open('example.txt', 'rb')}
response = requests. post ("http://example. com/upload', files=files)

print (response. text)

TH
" python
response = requests. get ('http://example. com/download')
with open('downloaded file.txt', 'wh') as f:

f. write (response. content)

11.5.4 *hbmaqtt B9 & % B & A B (EF1 AP Y712
23 hbmgtt -
" bash
pip install hbmgtt

A 1E:
JE o MQTT 1R 32
" bash
hbmgtt —c¢ hbmgtt config. yaml

RATH R



" bash
hbmqtt pub -t "test/topic" -m "Hello, World!"

TV E
" bash
hbmqtt sub -t "test/topic"

APT 472 :
" python
import asyncio
from hbmgtt. client import MQTTClient

async def test coro():
C = MQTTClient ()
await C.connect('mqtt://localhost/")
await C.subscribe ([ ('test/topic', Q0S 1)1)
await C.publish('test/topic', b'Hello, World!")
message = await C.deliver message ()
print (message. publish packet. variable header. topic name,

message. publish packet. data)
asyncio. get _event loop().run until complete(test coro())

11.5.5 LoRa %4 i {5
AT 6
" python
import LoRa
lora = LoRa.LoRa()
lora. init (freq=433, bw=LoRa.BW 125, sf=7, cr=4, power=17)

BB i 5
" python
while True:
data = lora. recv()
if data:
print (f"Received: {data}")

BAEETF:
" python

lora. set_rxbuf size(256)

11.6 RESEZY|IFHE: LI ETF LoRa B W EfE
S B



1. EEFEM:

4% LoRa #3& (4w SX1278) Foit % K.
2. %% LoRa &:

" bash

pip install pyLoRa

3. %%5 LoRa B EAEfF:
b &k
" python
import LoRa
lora = LoRa. LoRa()
lora. init (freq=433, bw=LoRa.BW 125, sf=7, cr=4, power=17)
while True:
lora. send ("Hello, World!")
time. sleep (1)

e dR o«

" python
import LoRa
lora = LoRa. LoRa ()
lora. init (freq=433, bw=LoRa.BW 125, sf=7, cr=4, power=17)
while True:

data = lora. recv()

if data:

print (f"Received: {data}")

&R
F RS R EIL AT LoRa B9H BRI 15
FHERBIEM LoRa P14 EF 0y REA LI F ik,

11.7 #EEL

. £%—: ZRREZIFEFHAAEES, ARX TENREME R

2. &= TEAARTR, THREIMPMEERS I (20 CoAP. XMPP) HyE A% 1F77 %,
7t 5 MQTT 24T % o 2 A

3. 4% =: %5 —/ Python &)F, #F requests EXEZIN— & LERTE
ek, FHEA hbmgtt EEZI—E LM MIT ZFmi ), %I LA E A,

F12F YEFEE Web T X

12. 1 HFWE

Django &/
RBIE—/ M3k, Django €%, AIETE KIZATIF .



12.

12.

%.

12.

Pskg T, FEX &M, YLEE URL BE.
D jango AR R Gt 5 R4 A
Django B A, %% MySQL K&, CREMUREE. AP i 5K ERXEEE,

2 HFEHWF
%32 Django 18 2 0 2 K A 77 A B 2

T & Web FF X E RTAEMEE,
§E4% 12 | Django MEE & — N E 2 H B W 5 & Web M A,

3 HFERK

ER: Django HA, 23X MySQL K&, QIEBBRWE., ArEaMskr EXeE

# 2 Django AR & G 5 HER A

4 FREEEHKI
B PRI 7 Django 1A Web T & MM B, BB P AR A RE LM

ERM, FISFERLURAP AFOHTRES, BEXRFENAFERMRESER,

BARIF R N Web FRAEMHEMGEEEE TR, WA F £ HE PR IT &

Y % B A ] 3 B 4

12.

5 VR4 N A AR

12.5.1 Django f& /-

Django fE & /-: Django &£ — & KM Python Web 1B, ©H tk#EF L T% ., L

AL

Django B L #:
WERFE: BFAFME. REAE, ERGIES,
ZANE: RELSHLLNA, WHESQEN. B AKHE,
YRMRR: S M BIEE A,

12.5.2 €& — A K35

2% Django:
" bash
pip install django

RIZTE
" bash
django—admin startproject myproject

cd myproject
EAT

""" bash

python manage. py runserver

IR &5 http: //127.0.0.1:8000/°, & B IA# Django XM T H .



12.5.3 FuE R
TR S S A
“myproject/ : BUHHRE K.
“manage.py : BEHBHATITH,
“myproject/ : T H# Python &,
“settings.py : TEHWEE .
‘urls.py : BEM URL = #H.
‘wsgi.py : FUHH WSGI B E .
WHE S URL F & :
BIENAE:
" python
# myproject/views. py
from django.http import HttpResponse

def home (request) :
return HttpResponse("Hello, Django!")

i & URL:
" python
# myproject/urls. py
from django. contrib import admin
from django.urls import path

from . import views

urlpatterns = [
path('admin/', admin. site.urls),

path('", views. home, name='home'),

12.5.4 Django AR & 4t 5 #& R 4k A&
R R G
Al 2 AR S
" html
{!-myproject/templates/base. html —>
<!DOCTYPE html>
<html>
<head>
<title>{% block title %IMy Site{% endblock %}</title>
</head>
<body>
<header>
<h1>My Django Site</hl>
{/header>

<{main>



{% block content %} {% endblock %}
{/main>
{footer>
<p>&copy; 2024 My Company</p>
{/footer>
</body>
</html>

GRAREIR -
© " html
{!-myproject/templates/home. html —>
{% extends "base.html" %}
{% block title %}Home Page{% endblock %}
{% block content %}
<h2>Welcome to the Home Page</h2>
<p>This is the home page of my Django site.</p>
{% endblock %}

12.5.5 Django £ A
2% MySQL #98 J& :
" bash

pip install mysgqlclient

e B 4038

" python

# myproject/settings. py

DATABASES = {

"default': {

"ENGINE': 'django. db. backends. mysql ',
'NAME': 'mydatabase',
'"USER': 'myuser',
"PASSWORD' : "mypassword',
"HOST': 'localhost',
'"PORT': '3306",

Rl
" python
# myproject/models. py

from django. db import models

class User (models. Model) :
username = models. CharField (max length=100)



email = models. EmailField()
password = models. CharField(max_ length=100)

FPEMSKP &EXEHE:
AL
" python
# myproject/views. py
from django. shortcuts import render, redirect

from . forms import RegistrationForm

def register(request):
if request.method == 'POST':
form = RegistrationForm(request. POST)
if form. is valid():
form. save ()
return redirect('login')
else:
form = RegistrationForm()

return render (request, 'register.html', {'form': form})

HRNA:
" python

from django. contrib. auth import authenticate, login

def user login(request):
if request.method == "POST':

username = request.POST['username']

password = request. POST['password']

user = authenticate(request, username=username,

password=password)

if user is not None:
login(request, user)
return redirect('home")

return render (request, 'login.html')

12.6 RELYHE: FRX M ELWWHEFE & Web S

3 5 B
1. €l# Django B H:
% % Django A Z T H :
" bash
pip install django
django—admin startproject iot_backend
cd iot backend



3

4.

7 — AR A
" bash
python manage. py startapp iot_app

e B 403
%% MySQL #k i E R & -
" bash
pip install mysqglclient

5% settings.py X1, B EHEE:
" python
DATABASES = {
"default': {

"ENGINE': 'django. db. backends. mysql ',
'NAME': 'iot database',
'"USER': 'iot user',
"PASSWORD': 'iot password',
"HOST': 'localhost',

'"PORT': '3306',
}
}
RIEEA .
£ iot_app/models.py P& XA,
" python

from django. db import models

class Device (models. Model) :
name = models. CharField(max length=100)
status = models. BooleanField(default=False)

def str  (self):

return self. name

BIENAE:
£ iot_app/views.py FAIEMNE:
" python
from django. shortcuts import render

from . models import Device

def device list(request):

devices = Device. objects. all()

return render (request, 'device list.html', {'devices':

devices})



5. BLE URL:
£ iot_app/urls.py FHE.E URL:
" python
from django. urls import path

from . import views

urlpatterns = [

path('', views.device list, name='device list'),

6. GUIEAEAR
£ iot_app/templates/device list.html 6| ZEBEIR .
" html
<!DOCTYPE html>
<html>
<head>
{title>Device List<{/title>
</head>
<body>
<h1>Device List</h1>
<ul>
{% for device in devices %}
<1i>{{ device.name }} {{ device.status }}</1i>
{% endfor %}
</ul>
</body>
</html>

7. 1B4THH
iZ 4T Django T H :
" “bash

python manage.py runserver

FTIF ) % 297 18] http: //127.0.0. 1:8000/", EEHX &7 %,
e S
FHEERDTR —NEEHNIF G & Web A A
¥k RE45 I AR Django AE 28 B E AR | 77 0 Web FF R B AR AR

12.7 B EEL
L 5 —: EREBEEEIITE M AES, X EEHARDRE R,

2. EH = BEMRER, TH LM Web R (20 Flask) & A F 77 i, 5 Django
AT LM, BECNENKRM G &I R TG,



3. EH = T RRELIITE, AWEME & Web B A A m P INEShaE (R P iEM .
BEx. B, AEARERSHISER k. ZEERWT:
AP iEME, FERIEAF Z2FMEDNERE (WEAKE. APE%E—1%%) .
RFPEXE, RBEIREIIE, FHRERSHTESR (WIFE/ RHARE) .
RERAWEFRFERLRERR, HAEHRBRAETE L.

12.8 REKE

BHAFHFY, RANT AT Django EREAMAFER 7 ik, FHEL—NHEW
WAL G & Web SR BT %, %48 T WA Django #E4T Web JF %o &A% 3 T Django
WAL, LB AR R G DA R e (T BE B 248 B A P AR . 3% A K S S e Ay B )
SE R PR G B Sty Al

EMHEWEG T, FaWeb MARAF SREREWERRE D, Bt Web MF, FAF T
AR AR Bk i &, ERREHKE, #TRETEFRE. B, £EVWeb F X
BAMTUHENIT XA RRRAZFEFTEEN,

ERENFI T, BRINEBRERNFIWRFATROL M RBEA, WilmTL. B3
BRTER . BB F, UHEE T ENRHER R G

% 13 & 4B Python I H 5L &%

13.1 HFAE
B E A
YomRERFITA, REZAREE. RIFFELRE. WERIN., Aell, LRE
BRI, AREESR . NERA., TEES., SEll%, LK LoRa {5/ JSON HE .
MABFITA, Lomife. KEEFEER. XHEh. REBER. 26 EROEASE,
A& #mBFITL, GRRERE. FEKETRA. FEEF. TLEH, REETE
RE. RETE, &0 XHTES.

13.2 H¥E&

F R P R G B R AT R .
RGP AR A R, AR — A T EWH R IUE T & .
B IR o B KR RE T A BT AR A A

13.3 HF¥EHER

Eh. KBBEEETL. NEABFEFARREBREFT KM kg,
M M 2 G0 R A AR R L
13. 4 #R&EEK T
WAL BUTE LR, L2 e E SRR MBEFZGNT AR ERAN N E
Tk, B SR AL A A A TR A
WA ER: Bl BFALETE X PR ER A S A5 F R, KA sZ PR E A4 4t
HR T R Rk R, BAYENATE RS EER,



13.5 P40 A AR

13.5.1 T H &/

TEER: NETENERRLRAg R, mEERL. BREXES.

THEA: AHRTENEFREETE R, wHEXRE. REEH. HETANE,
13.5.2 Ak & FIT &

REZHIRTE:
# Fil DHT11 2% DHT22 £ R & X & = KR E B 404 .
I RA

" python

import Adafruit DHT

sensor = Adafruit DHT.DHT11
pin = 4

humidity, temperature = Adafruit DHT. read retry(sensor, pin)

print (f"Temperature: {temperature} C, Humidity: {humidity}%")

HEBI A RE
f# Fil BH1750 R &R BT FE AR E .
I RA
" python

import smbus

bus = smbus. SMBus (1)
addr = 0x23

light = bus.read i2c block data(addr, 0x10)
light = light[1] + (1ight[0] << 8)
print (f"Light Intensity: {light} 1x")

WM :
FERANEEREXEWEHE.
PNRAZE

" python

import RPi.GPIO as GPIO

import time
GPI0. setmode (GPI0. BCM)
pin = 17

GPIO. setup (pin, GPIO.IN, pull up down=GPIO.PUD UP)

def rain callback (channel):



print ("Rain detected!")

GPI0. add _event detect (pin, GPIO.FALLING, callback=rain callback)
time. sleep (60)
GPIO0. cleanup ()
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" python

import RPi.GPIO as GPIO

import time

GPIO0. setmode (GPI0. BCM)
pin = 18
GPIO. setup (pin, GPIO. IN, pull up down=GPI0.PUD DOWN)

def water level callback(channel):
if GPIO. input (pin):
print ("Water level is high!")
else:

print ("Water level is low!")

GPIO0. add event detect (pin, GPIO.BOTH, callback=water level callback)
time. sleep (60)
GPIO0. cleanup ()
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" python

import RPi.GPIO as GPIO

import time

GPIO0. setmode (GPI0. BCM)
pin = 23
GPIO. setup (pin, GPIO. IN, pull up down=GPI0.PUD DOWN)

def soil moisture callback(channel):
if GPIO. input (pin):
print ("Soil is dry!")
else:
print ("Soil is wet!")



GPIO. add _event detect (pin, GPIO.BOTH, callback=soil moisture callback)
time. sleep (60)
GPIO0. cleanup ()
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" python

import RPi.GPIO as GPIO

import time

GPIO0. setmode (GPI0. BCM)
pin = 24
GPIO. setup(pin, GPIO.OUT)

GPIO. output (pin, GPIO.HIGH) # Turn on the pump
time. sleep (5)

GPIO. output (pin, GPIO.LOW) # Turn off the pump
GPIO0. cleanup ()
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" python

import RPi.GPIO as GPIO

import time

GPIO0. setmode (GPI0. BCM)
pin = 25
GPIO. setup (pin, GPIO. IN, pull up down=GPI0.PUD DOWN)

def motion callback(channel):
if GPIO. input (pin):
print ("Motion detected!")
else:

print ("No motion detected. ")

GPIO. add_event detect (pin, GPIO.BOTH, callback=motion callback)
time. sleep (60)
GPIO0. cleanup ()
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" python
import RPi.GPIO as GPIO

import time

GPIO0. setmode (GPI0. BCM)
pin = 5
GPIO. setup(pin, GPIO.OUT)

GPIO. output (pin, GPIO.HIGH) # Turn on the light
time. sleep (5)

GPIO. output (pin, GPIO.LOW)  # Turn off the light
GPIO0. cleanup ()
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" python

import smbus

bus = smbus. SMBus (1)
addr = 0x40

voltage = bus. read word data(addr, 0x02)

voltage = (voltage << 8) & OxFF00 | (voltage >> 8) & 0x00FF
voltage = voltage * 1.2 / 1000

print (f"Voltage: {voltage} V")

LoRa 3 {5 f JSON V¥ &«
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" python
import LoRa

import json

lora = LoRa. LoRa ()
lora. init (freq=433, bw=LoRa.BW 125, sf=7, cr=4, power=17)

data = {"temperature": 25, "humidity": 60}

lora. send (json. dumps (data))
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" python

import socket

s = socket. socket (socket. AF_INET, socket.SOCK STREAM)
s.bind(('localhost', 12345))
s. listen(b)

while True:
conn, addr = s.accept()
data = conn. recv(1024)
print (f"Received data from {addr}: {data}")
conn. sendall (b"Data received")

conn. close ()
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" python

import sqlited

conn = sqlite3. connect('iot data.db")
cursor = conn. cursor ()
cursor. execute ("'
CREATE TABLE IF NOT EXISTS sensor data (
id INTEGER PRIMARY KEY,
temperature REAL,
humidity REAL,
timestamp DATETIME DEFAULT CURRENT_TIMESTAMP
)
Y
cursor. execute (' INSERT INTO sensor data (temperature, humidity) VALUES
(2, ?)', (25.5, 60.0))
conn. commit ()

conn. close ()
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" python

import shutil

shutil. copy ('data. db', 'backup/data backup.db')
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" python

import requests

data = {"temperature": 25.5, "humidity": 60.0}
response = requests. post('http://example. com/data’, json=data)

print (response. text)
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import serial

et B o

ser = serial.Serial (' /dev/ttySO', 9600, timeout=1)
ser.write(b'AT\r\n') # & 3% AT 44 A
response = ser. read(100)

print (response. decode ())
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" python
& % HTTP &k

ser. write (b"AT+HTTPACTION=0, "GET", "http://example. com/data"\r\n")
response = ser. read(100)

print (response. decode ())
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" python

from flask import Flask, request, jsonify
app = Flask(__name__)

@app. route (' /data', methods=["POST'])

def receive data():



data = request. json
print (f"Received data: {data}")

return jsonify({"status": "success"})

if name =="_main_':
app. run (host='0.0.0.0", port=5000)
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" python
from flask import Flask, render template
import plotly. express as px

import pandas as pd
app = Flask(__name )

@app. route (' /")
def index():
df = pd.read csv('sensor data.csv')
fig = px. line(df, x='timestamp', y='temperature')
graph = fig. to _html (full html=False)
return render template ('dashboard. html', graph=graph)

. 1 . 1
if name == main :

app. run (debug=True)
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" python

from flask import Flask, request, jsonify
import RPi.GPIO as GPIO

app = Flask(_ name )
GPI0. setmode (GPT0. BCM)
pin = 18

GPIO. setup(pin, GPIO.OUT)

@app. route (' /irrigation', methods=['POST'])
def control irrigation():

status = request. json. get ('status')



1

if status == 'on':
GPIO0. output (pin, GPIO.HIGH)

elif status == 'off':
GPIO. output (pin, GPIO.LOW)
return jsonify({"status": "success"})
if name =="_main_':

app. run (host='0.0.0.0", port=5000)
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" python

from flask import Flask, request, jsonify
import RPi.GPIO as GPIO

app = Flask(__name )
GPI0. setmode (GPTO. BCM)
pin = 23

GPIO. setup(pin, GPIO.OUT)

@app. route (' /1ight', methods=['POST'])
def control light():
status = request. json. get ('status')
if status == 'on':
GPIO. output (pin, GPIO.HIGH)
elif status == 'off':
GPIO. output (pin, GPIO.LOW)

return jsonify({"status": "success"})

if name =="_main_ ':
app. run (host='0.0.0.0", port=5000)
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" python

from flask import Flask, request, jsonify
app = Flask(__name )

@app. route (' /alarm', methods=["POST'])
def set alarm():



threshold = request. json. get (' threshold")

# REHRERE

return jsonify({"status": "success"})
@app. route (' /alarm/status', methods=['GET'])
def get alarm status():

# REBRER S

return jsonify({"status": "active"})

if name =="_main_':
app. run (host='0.0.0.0", port=5000)
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" python

from flask import Flask, request, jsonify

import sqlited

app = Flask(__name )

@app. route (' /devices', methods=['POST'])
def add device():
device id = request. json. get ('device id")
conn = sqlite3. connect ('iot data.db')
cursor = conn. cursor ()
cursor. execute (' INSERT INTO devices (device id) VALUES (?)',
(device_id,))
conn. commi t ()
conn. close ()

return jsonify({"status": "success"})

@app. route (' /devices/<device id>', methods=['DELETE'])
def delete device(device id):
conn = sqlite3. connect ('iot data.db')
cursor = conn. cursor ()
cursor. execute (' DELETE FROM devices WHERE device id=?', (device id,))
conn. commi t ()
conn. close ()

return jsonify({"status": "success"})

@app. route (' /devices', methods=['GET'])
def get devices():
conn = sqlite3. connect ('iot data.db')

cursor = conn. cursor ()



cursor. execute (' SELECT * FROM devices')
devices = cursor. fetchall ()
conn. close ()

return jsonify(devices)

if name =="_main_':
app. run (host='0.0.0.0", port=5000)

B X E R
EHX R ERAIRE
PN ER
" python
import shutil
def backup file(source, destination):
shutil. copy (source, destination)
def restore file(source, destination):

shutil. copy (source, destination)
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" python
import RPi.GPIO as GPIO

import time

GPIO0. setmode (GPI0. BCM)
pin = 26
GPIO. setup (pin, GPIO. IN, pull up down=GPIO.PUD DOWN)

def light callback (channel):
if GPIO. input (pin):
print ("It's dark, turning on the light.")
else:
print ("It's bright, turning off the light.")



GPIO. add_event detect (pin, GPIO.BOTH, callback=light callback)
time. sleep (60)
GPIO0. cleanup ()
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" python

import RPi.GPIO as GPIO

import time

GPI0. setmode (GPTO. BCM)

light pin = 26

relay pin = 17

GPIO. setup(light pin, GPIO.IN, pull up down=GPI0.PUD DOWN)
GPIO. setup(relay pin, GPIO.OUT)

def control light():
if GPIO. input(light pin):
GPIO. output (relay pin, GPIO.HIGH) # Turn on the light

else:
GPIO. output (relay pin, GPIO.LOW)  # Turn off the light

try:
while True:
control light()
time. sleep (1)
except KeyboardInterrupt:
GPI0. cleanup ()
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" python

import requests
import RPi.GPIO as GPIO

import time

GPI0. setmode (GPTO. BCM)

light pin = 26

relay pin = 17

GPIO. setup(light pin, GPIO.IN, pull up down=GPIO.PUD DOWN)
GPIO. setup (relay pin, GPIO.OUT)



def control light():
if GPIO. input (light pin):
GPIO. output (relay pin, GPIO.HIGH) # Turn on the light
status = "on"
else:
GPIO. output (relay pin, GPIO.LOW)  # Turn off the light
status = "off"

return status

try:
while True:
status = control light()
response = requests. post('http://example. com/lights’,
json={"status": status})
print (response. text)
time. sleep (10)
except KeyboardInterrupt:
GPI0. cleanup ()
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Flask Web 5 :
" python
from flask import Flask, request, render template
import RPi.GPIO as GPIO

app = Flask(_ name )
relay pin = 17
GPI0. setmode (GPI0. BCM)



GPIO. setup(relay pin, GPIO.OUT)

@app. route ('/")
def index():

return render template ('index. html")

@app. route (' /1ight', methods=["POST'])
def control light():

status = request. form['status']

1

if status == 'on':
GPIO0. output (relay pin, GPIO.HIGH)
elif status == 'off':

GPIO0. output (relay pin, GPIO.LOW)

return "Light turned " + status

if name == "' main_':
app. run (host='0.0.0.0", port=5000)

T ¥ BT
" python
import sqlited

from datetime import datetime

def log light status(status):

conn = sqlite3. connect('light data.db')

cursor = conn. cursor ()

cursor. execute ("'

CREATE TABLE IF NOT EXISTS light status (

id INTEGER PRIMARY KEY,
status TEXT,
timestamp DATETIME DEFAULT CURRENT_TIMESTAMP

)
Y
cursor. execute (' INSERT INTO light status (status) VALUES (?)',
(status,))
conn. commit ()
conn. close ()
WA e

" python
import smtplib

from email.mime. text import MIMEText



def send alert():
msg = MIMEText ("Low light alert!")
msg['Subject'] = 'Light Alert'
msgl'From'] = 'your email@example. com’

msg['To'] = 'recipient email@example. com'

with smtplib. SMTP (' smtp. example. com') as server:
server. login('your email@example.com', 'your password')

server. sendmail (msg['From'], [msgl'To']], msg.as string())
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