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WEB SERVER

B4
1. 'f‘l‘Z%HTML ?
2. HTTP SERVERfH 4 Fig ?
3. T%L'JWI_,EIQHTTP Server, APACHE, NGINX, LIGHTTPD

APACHE

SOFTWARE FOUNDATION

LAMPIRIE AL 2 APACHE. 1% I £ 5 2 APACHE,

server Apache Nginx Lighttpd .
Proxy L2 E[ g as FEEGF —&
Rewriter 7 EELF —%

Fegi 7 i EHEF
MERE T ¥ X
REENLEE RK PR EbE/ I
REM i EHEF F
e e i —fg —fg
FARXH EEH R —%

B AHARTE — R &

Vhosts FE 5l 4] X R X
RiaREE — % E(d-ged — & BE/RIE

Session sticky X% RXH Aty ﬂy Iig ht . MmR E 8




=7 WEB SERVER &z

F11E N LAMPX—EWEB SERVERT E{FHIEE 2,
SFHEEXRU, HARE ZHTF., 8BS 2HRFEN.

WEIR O] AL IX LAMP &3, {E Apache F1 MySql
PO R SE=Y)

X B IEF AN TSR 5 FAnginx + php + sqlitei X AYH &
SR AEEA,

Web Servers

Most popular web servers

© W3Techs.com usage
1. Apache 44.4%
2. Nginx 41.0%
3. Microsoft-IIS 8.9%
4, LiteSpeed 3.8%
5. Google Servers 0.9%

HiEk A

change since
1 December 2018

-0.4%
+0.6%
-0.2%
+0.2%

percentages of sites

. https://w3techs.com/




WEB SERVER 4%

Z3Nginx, php, XKsqliteZxff :
sudo apt-get install nginx php-fpm php-sqlite3

«

LIGHTTPD

fly light.

R R AR
PHP : PHPE2—FHRBAITEYIHAIES, LHIE
AT FF % FF o gx AHTMLAREE

nginx | =L HEMEXIweb serverk RS .
php-fpm : FastCGl #EEIEeE, B FIFHRE,
PRI N R

php-sqlite3 : Xt SQLite v3 #IBEMN X F




WEB SERVER NGINX

BRE
sudo /etc/init.d/nginx start

init.d/nginx start _ _
k ] btart nu nglnx (via systemctl): nginx.service.
9:30PM ]

SRIMFBAFTHA T D—TMTL

2. BTN S ES A e E IR IPHIIE CEEFERAMNET) € 5 C O F=2| 192168130 Ex v O ®
: pigraspberrypi:~ ] Welcome to nginx!
onfig

ethO flags 4099<UP ,BROADCAST ,MULTICAST> mtu 1500

I

If you see this page, the nginx web server is successfully installed and

lo:

wlano:

ether b8:27:eb:bs:6d:d1 txqueuelen 1000 (Ethernet)

RX packets 0 bytes 0 (0.0 B)

RX @ dropped 6 overruns 0 frame ©

TX packets @ bytes 0 (0.0 B)

X @ dropped 0 overruns @ carrier @ collisions O

flags=73<UP,LOOPBACK,RUNNING> mtu 65536

inet netmask 255.0.0.0

inet6 ::1 prefixlen 128 scopeid 0x10<host>

loop txqueuelen 1000 (Local Loopback)

RX packets 9 bytes 524 (524.0 B)

RX ors 0 dropped @ overruns 0 frame 0

TX packets 9 bytes 524 (524.0 B)

X ors 0 dropped 0 overruns @ carrier @ collisions 0

flags 4163<UP,BROADCAST ,RUNNING,MULTICAST> mtu 1500
inet netmask 255.255.255.0 broadcast

inet6 fe80::fcac:109b:3ef0:631c prefixlen 64 scopeid 0x20<link>

ether b8:27:eb:ed:38:84 txqueuelen 1000 (Ethernet)

RX packets 1680 bytes 223224 (217.9 KiB)

RX @ dropped © overruns 0 frame ©

TX packets 740 bytes 130067 (127.0 KiB)

X @ dropped 0 overruns @ carrier 0 collisions 0

working. Further configuration is required.

For online documentation and support please refer to nginx.org.
Commercial support is available at nginx.com.

Thank you for using nginx.

X FERE O] [ 15 BANginx Web Server2 2 & 2552 Y,



WEB SERVER PHP

1. #AN/var/www/htmlB3x, €JE—test.phpaI >4 : 3. ¥TFANGINXFYBL & XX 14
#r N<?php phpinfo(); ?> sudo vi /etc/ngmx/sntes available/default

1 B7php phpinfo(); 7R 9
location ~ \.phps {
include snippets/fastcgi-php.conf;

fas%cgl_pass unl%:/vér/run/;;hp/php?.b-fpm.sock;

test.php 1,1 ALl
1813 /X D115 ;- ip/ hp, AR H IR L0 T 5 =45 )
R “SrmE, B
2. 18I M D15 [E) ¢ ip/test.php, N > gl , L aR L
/etc/ngmx/sn:es -available/default [RO]
[ phpinfo0 x  + -7
< C @ F==| 192.168.1.30/test.php W vad @
PHP Version 7.0.33-0+deb9u1 PhP
254 +T Frtest.php SO, Hi 2 phpiE 7 IF 2

System Linux raspberrypi 4.14.71-v7+ #1145 SMP Fri Sep 21 15:38:35 BST 2018 armv7| 4 - I -LI ?—-I- teSt * p p U *—E- p pjg— /r—.l- % o
Build Date Dec 7 2018 11:36:49 h / / /h m I/ h
Server API FPM/FastCGlI p p Va r WWW t teSt ¢ p p
Virtual Directory Support disabled
Configuration File (php.ini) Path /etc/php/7.0/fpm
Loaded Configuration File /etc/php/7.0/fpm/php.ini
Scan this dir for additional .ini files /etc/php/7.0/fpm/conf.d
Additional .ini files parsed /etc/php/7.0/fpm/conf.d/10-opcache.ini, /etc/php/7.0/fpm/conf.d/10-pdo.ini,

/etc/php/7.0/fpm/conf.d/20-calendar.ini, /etc/php/7.0/fpm/conf.d/20-ctype.ini,

/Jetc/php/7.0/fpm/conf.d/20-exif.ini, fetc/php/7.0/fpm/conf.d/20-fileinfo.ini, /etc/php/7.0/fpm/conf.d/20-

ftp.ini, fetc/php/7.0/fpm/conf.d/20-gettext.ini, /etc/php/7.0/fpm/conf.d/20-iconv.ini,

/etc/php/7.0/fpm/conf.d/20-json.ini, /etc/php/7.0/fpm/conf.d/20-pdo_sqlite.ini,
/etc/php/7.0/fpm/conf.d/20-phar.ini, /etc/php/7.0/fpm/conf.d/20-posix.ini, fetc/php/7.0/fpm/conf.d/20-




=@ WEB SERVER PHP

XA BT 2 A B C (HTMLTTE B9 #R

/var/www/html/index.nginx-debian.html

[ phpinfo0 X [ Google X + - o o
< C O F==|192.168.1.30 * va O @O0
omal Ex I @ @
[, .Google
0
Google &%= FSAE
Google iEf&: 30
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=lZ] Wordpress

WordPress : 2 HPHPIES HAMNEEYE, ARPIME
S FPHPAIMYSQLEE FEERI AR S #8 L R BT EH S BIM Uk,
9] [X3E WordPress H{E— MARBREE RS (CMS)

KAEH

Content Management Systems

Most popular content management systems

change since market change since
© W3Techs.com usage 1 December 2018 share 1 December 2018
1. WordPress 33.0% +0.6% 60.0% +0.5%
2. Joomla 3.0% 5.4% -0.1%
3. Drupal 1.9% 3.5% -0.1%
4. Squarespace 1.5% +0.1% 2.7% +0.1%
5. Shopify 1.5% +0.1% 2.7% +0.2%

percentages of sites

Fastest growing content management systems since 1 December 2018

MEERERITE
wordpress3k BV AIE : https://cn.wordpress.org/download/

SQLITEY EiF bt : https://wordpress.org/plugins/sqlite-integration/




1. j@iTwget T Ziwordpress sourcecodey £ 45E1 .

N2z

2.

10:3 errypi:/var/ww/html ]
$ s
1ndex.nginx-debian.html test.php
ndex.nginx-debian.html.bak HEOFdPFEsS
10:39PM ] pi@raspberrypi:/var/www/html ]

s

3. o] U Z5wordpressfE{EANPR, HEEXNATBERAF
sudo chmod —R 777 wordpress
sudo chown -R www-data:www-data wordpress

10:44PM ]

s 11
total 11M

-rwW-r--r-- p1  p1 243K :59 1ndex.nginx-debian.html
root root 781 :56 1ndex.nginx-debian.html.bak
- TWXTWXTWX root root 20 :45 test.php
drwxrwxrwx 5 p1 pi  4.0K :19 m

-rw-r--r-- 1 p1  p1 11M :02 wordpress-5.0.3-zh C

-TWXTwWwXrwX

4. {EINGINXAYindex X 14, 1EN45Eindex.php,

% T I B9wordpress iy & 45 X4 R £ 2] /var/www/html/ B X T

listen [::]1:80 default_server;

root /var/www/html;

Pindex index.html index.htm index.nginx-debian.html|index.php;

server_name _;

location / {

try files Suri Suri/ =404;

/etc/nginx/sites-available/default [RO]

5. 2 X Sa el ih o) TNip/wordpress/

[ phpinfo0

< C O # ==

X

[l Google

192.168.1.30/wordpress/

ERPHPIIE e B & ETWordPressErt ZEFIMySQLY &,

X

3 192.168.1.30/wo rdpress/



=lZ] WordpressZ

FESQLitelFF R ACE

wordpress PSQLITEFG LI %
1. ¥ B F|gysqlite-integration £ &
<PATH>/ www/wordpress/wp-content/plugins/Hx T~ ,

2. ¥ sqlite-integration X {43£ TN Aydb.phpE I £
<PATH>/ www/wordpress/wp-content/ Hx T~ ,

S HIEE X
sudo cp wp-config-sample.php wp-config.php
sudo vi wp-config.php
ERFEMANTIEL, EHAFX:
define("WPLANG', 'zh_CN’);

Lk HiE M -
Eb4n : Disable Google Fonts
Mt : https://cn.wordpress.org/plugins/disable-google-fonts/
R & & <PATH>/www/wordpress/wp-content/plugins/

ElRe RS, maE.

%the

Wi

28 (4) | KEA (4) | EBAY (1) | AIHEHH(1) | Drop-ins&iEHE (1)

S HLEBIRMES R
[ i T gk
BRI Akismet Anti-Spam BT EBAMEA, AkismetlAERRIPEHIEES
LRI =) IBRIAPIZRSR
P 4.18R7 | Automattic | EE¥1E
2] O Akismet Anti-SpamBFHRAET A, BEIRAA.11FBHIERH.
IAa
Disable Google Fonts  Disable enqueuing of fonts from Google used b
B 2.08%7 | FIMilan Dini¢ | E& 15
SQLite Integration SQLite Integration is the plugin that enables W
BRIk 1.8.1h%4s | HiKojima Toshiyasu | E&1%1E
IREFZFi AR EBEEY. TBRIFE—AZFBRIE.

EE/RINE

Moores



https://cn.wordpress.org/plugins/disable-google-fonts/

=2 HITRERFAILAERwordpress

TR T EERYSQLite Y X FrfE i o] UA el a0 T N uh#E it & sk
ip/wordpress/wp-admin/install.php

Eéi—@iﬂ: : ip/wordpress/wp_admin [ phpinfod x | O Google X [ S «wordpress— WordPr X |+ S X
< C @ F==£ | 192.168.1.30/wordpress/wp-admin/ vV EC @0
wordpress 1
P = . .
83514 : Disable google fonts ™ s
Ay = \ NE D
FEltZzER T IXB CRIMNITI EARRA T, | —
WL {EEAWordPress! =
FAVEE T LA ETTA:
FHaER BT EBIRMF
, - o X
[ phpinfo0 x | [ Google X [ wordpress - X—WordPress X  + K sssns—aEx =SEnE T EsE
< C @ F%==| 192168.1.30/wordpress/ * v o @0 + FOXTEE B IF/mTeTEE
wordpress BEX g g, pi [l = HEEER B8 =5Es = TEESHT EEMA
. -2 s pEmi s
wordpress — Y —"WordPressiksa
AL B EE o
L RE=
ERREAA?
WordPress 5.0.3, EE-O—AEHA.
N EE) A
- s
Eﬁ , ,'J‘y} ! TH1021 6F R, SF
(&5 WordPress;&a B 3filE) -
IFERTE
e T () £ SIN—HEMNENED. 2
¥l ¥ {RAaEE — == St = rWordPressifib ERFE (HFE, S4F! )
XAJ@{%FEWOFdPreSS., ]Z%:QJ;\B‘J% %IEO gﬁgﬁﬁﬂﬁul‘% ' @ 15, XS0, B SERBRITEC, B S e A LA IR, CEERR— G
Gx y=y=iul BEESE e TAE. THeEXEESGravatar,
,\\\E;Hzél\'%‘{,E E’ EET—MEER, feedi[5EE, FEEER.

3&/_]\ llE’,

2 pi 0 2019£1530H m FH%E m S15HES
CORES
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Python Flask f&1EE1 144

1+4 =Flask ?
faimE <, FlaskZ— M HPythonZgE R ER Web N A
EZRR, ARIZFNEMEL., MEN BAEREMERSHTA.

FlaskEZTWSGI (Python Web Server Gateway Interface) #[
Jinja2 &4k 5128, {£FIBSDIXX.

A1+ 4 FFlask ?

MEXTEL SR Flaskfy =2 ST B2 L3R 2%, A& DjangoB &= M
ELERT, FTFAIBERE.

BiX B FHF A =ZEDjango ¥, 1HKDjangoth2IEEMLFRY
Webiy FHHEZR, R EDjangoFFlaskpyix it &K, Djangoz
SENBATE, BT, FlaskRAH THOIheE, TR
HY B, HETHEA, 55 LF,

Flask

web development
one drop at a time

FE 7N UE

McOrES




Python Flask /E&T{F

L3 flask :
— BRI EIRE O m A flaskay, RRATgEE—LE b
A HEBR (% FLitehk &K AYRasbian, EEEHLE—T !
pip3 install flask
LR BB IBIE EZim P HEN, python3i APy Shell
>>> import flask
>>> flask. _version

REBLHARAES,
R RRAVRI T AE F AR B TIEE -

Z 4 python venv :
sudo apt-get install python3-dev python3-venv
EIE BRI
python3 -m venv test
fERE EHAIALE
source test/bin/activate
XA EIUIRE
deactivate
EHMEATER

pip install --upgrade pip setuptools wheel

>>> import flask

>>> flask. version
'0.12.1"°

>>> print flask. version
0.12.1

>>> exit()

pi@raspberrypi:~ $ pip3 install flask
Collecting flask
Using cached https://files.pythonhoste
386634607af824ea997202cd0edb4b/Flask-1.0
Collecting Werkzeug>=0.14 (from flask)
Downloading https://files.pythonhosted

pi@raspberrypi:~ $ python3

Python 3.5.3 (default, Jan 19 2017, 14:1
[GCC 6.3.0 20170124] on linux

Type "help", "copyright", "credits" or "

>>> import flask

>>> flask. version
'1.0.2°'

>>> exit()




Flask Hello World !

E—/FlaskIEFF :

flask Flask
app = Flask(_name )
app . route( )

def hello world() :
return

RADAT -

OCoONOOULHEWNE=

— def main():
app = Flask (_name_) app.run()

fif__name__j AFlask, J7{E#{E, i .

name == _main_ ) :

Main()

@app.router( “/" )
def hello_world():

return ‘Hello Worldl’

Ok Y&l 3N

127.0.0.1:5000 - Chromium

[ 127.0.0.1:5000 x { [ Welcometo Chi: x { [} Adobe® Flash@ x

,{:':/7 wfn
@ jj & C  ® 127.0.0.1:5000 w9
Hello World!
app.run()

a7, NERFLTEER A K EUT5000 port,

McOrES



Flask 1z1722%4

app.run() I IAINASEL :

debug=True # F{EIER.
host=" ‘0.0.0.0’ #IR B0 ST
port=4000 # KIfris O

PINECE XX -
E—, #H ADEBUG = True

FeflaskiZFFH, fEconfig.py F T E K EX 5| NI TE
app.config.from_pyfile(‘config.py’)

app.config | SLfrFLE— 1 FH,

flask Flask

app = Flask(_name_ )
app.config.from pyfile(

app.route( )
def hello world() :
return

1 def main():

app.run(host= ,port=

if( __name )
main ()

[ 192.168.1.205:4000 X +

C O F == 192.168.1.205:4000

Hello World!

,debug=True)

MoOrEs



Flask url &

£ FURLEE TR S 4K

EEMRPIFEURLVEN, #HITHHEAN
R IAEARR ARG R EATEZHY

BRIELLANFEHI—AT

D 192.168.1.205:4000/hans X +
< C ® F==2| 192.168.1.205:4000/hans ¥

Hello hans ,Welcom to Flask

[ 192.168.1.205:4000/hans X +
< C ® A== 192.168.1.205:4000/hans g

Hello hans ,Welcom to Flask

OCOoONOOUE WN =

flask Flask

app = Flask(__name )
app.config.from_pyfile(

app.route( )
def hello world() :
return '

app.route(
def user(user):
return suser

def main():
app.run(host="0.0. ,debug=True)

if( _ _name
main()




Flask sSEFHHTML{=EHx

flask Flask, render_template

app = Flask(__name_ )
app.config.from pyfile('config.py")

A FAHTMLIE R :
filZErender _templatef&il. FHFIMFHTML,
HTMLX & ZEtemplates B3 T, render_template &
R ﬁﬁﬂiﬁzﬁf/\%templateséiT?ﬂz#Hﬂr‘ FIHTMLIC 4

(test) pi@raspberrypi:~

app.route('/")
def hello world() :
return render_ template('index.html"’,

OCONOOULAE WN =

app.route('/<user>")
def user(user):
return 'Hello %s ,Welcom to Flask' %

def main():
app.run(host='0.0.0.0",port=4 ,debug=True)

1.py
N )Y
config.py

L— index.html

EHTMUEAR R, {1} XAFRIRICFlask 4bIE,

if( _ _name == main )
main()

1 '“'“-II-\” ‘ﬂﬂﬂ |
HNNZE, HEBTENITHEN. DEETTE, 2 jggéjang en”>
éingKJﬁT“ALEPo 4 <meta charset="UTF-8">
5 <title></title>
[ 192.168.1.205:4000 X + 6 </head>
< C @ F==2 | 192.168.1.205:4000 @ % v /7 <body>
. 8 <H1>
Test Flask Using HTML 9 <p>User: {{user}}</p>
10 </body>
User;jaya 11 </html>




HBIEEE

RLEEKT :

flask in t Flask
t RPi.GPIO as GPIO

app = Flask(__name_ )
app.config.from pyfile('confi
GPIO.setwarnings(False)
GPIO.setmode(GPIO.BCM)
GPIO.setup(17,GPIO.0OUT)
GPIO.output(17,GPIO0.HIGH)

dapp.route('/")
def hello world()
return 'Hello World!

dapp.route('/<user>")
def user(user):
return 'Hello %s ,Welcom to Flask' %user

dapp.route('/off")

def led off():
GPIO.output(17,GPI0.HIGH)
return 'The red LED is OFF

dapp.route('/on')

def led on():
GPIO.output(17,GPIO.LOW)
return 'The red LED is ON

def main():
app.run(host='0.0.0.0",port=4000,debug=True)

if( _name__ == "' main_ "' ) :
main() m 8
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Z[d MQTT G/ E

MQTTET4 :
THEZIENZR, T1ERE TCP/IPEMY £,
e B ERANoTIMY, AT ERbE

PAGPAN
AP Y o

=HHE, A

X EEHTTPESME = -
RN FFES, Emiﬁuh@Tu% 2 NFH,
WAFREMENAZ, BRBMETASEHESRRE.
RIIFE, Mmeﬁﬂ%ﬁﬁmﬁahﬁ Z1HEY.
HEIRBAN, FHTTPAR KN EhEZENRARS.
AT EENE i, EAXPNERITTHTTP

RO UL, EAREBEMAQITXHEEE,
ERimEaER BTEMEER, AERE, T

EEZEVL R BT,

Tem

ssssss

HTFPS nd/or MQTT

ile device Computer

HTTP % h —

= POST /data HTTP/1.1/r/n

IERIRES
Host: 192.168.1.25/r/n
User-Agent: Mozilla/5.0 (Linux; Android 7.0)
AppleWebkit/537.36 (KHTML, Like Gecko)
Chrome/55.0.2883.91 Mobile Safari/537.36/r/n

HTTPEE 5h Content-Type: application/x-www-form-urlencoded/r/n

8115 54 Accept-Language: zh-TW,zh, en-US,en;q=0.5/r/n
Accept-Encoding:gzip,deflate/r/n

Content-Length: 7/r/n

I
#H \E« 2 ii \$temp:21
(payload)

S

Duplicate (% & 4815 ) 152§  Retan (2 &5 %)

— femn —>|%UP|<—LQOS —>|eRJa|

0|0|1‘1‘0|0|0‘0 s 0
MREREEE T4 1

MATTER & 7258 {

§065 2 RBHHE I K
N L rrlvpii

&

EHEHE
TR RT T | (BEessnemER) :
T ELLZ 3 70 4R RIB

1D~ UTF-846 4 s AR T 268435455 oy 7[) MmR E 8
NA25MBE MR £

7% TSONZLXML °




MQTT4E44 :

E—TMAQITRFEFFAEIMAE

Publisher : &
Broker : 3%, IE
Subscriber : 1T[#Z&

BRRIER
Topic : F @

A B
Broker

\ J
FE ( Client) falAR=% ( Server) FE& ( Client)
|Publisher(§§?ﬁ%) | I MQTT Broker (£ A ) l | Subscriber ( 5TB#E )
FHA
—
)

BRERIZE *
=1
%! ? B

=S ;

C

—

TE#ER=E




=@ MQTT fesasch;

MQTTfE B SC K -
FEANEIRSSIIMQITYI B NI 8E .,

WEIK1S : LI Broker, KIEINEE
WHEIR2S : SCIPPublisher, &KFfZEINEE
{&f FHMAC or NootBook orF#1E AT [HFE




MQTT Broker Using RPi

XEERMNBD1ISKEIR
2% FHTMQTT Broker 948 < B93K 14
sudo apt-get install mosquito
sudo apt-get install mosquitto-clients

EHZEMosquittofRIEAR SR
service mosquitto status

Mz & BTMosquitto IR & =] A
mosquitto_sub -t broker_test &
mosquitto_pub -t broker_test -m "Hello, world"

TEMNAME
mosquitto_pub -h 192.168.1.21 -t gpio -m
“Hello”
PS : -h : brokeribdflf, -t: FFM -m:BE

(@) mosauitto

10:24PM pi@raspberrypi:~
$ service mosquitto status
mosquitto.service - LSB: mosquitto MQTT v3.1 message broker
Loaded: loaded (/etc/init.d/mosquitto; generated; vendor preset: enabled)
Active: active (running) since Wed 2019-03-27 22:11:28 CST; 13min ago
Docs: man:systemd-sysv-generator(8)
CGroup: /system.slice/mosquitto.service
L-1766 /usr/sbin/mosquitto -c /etc/mosquitto/mosquitto.conf

:11:27 raspberrypi systemd[1]: Starting LSB: mosquitto MQTT v3.1 message broker...
:11:28 raspberrypi mosquitto[1760]: Starting network daemon:: mosquitto.
:11:28 raspberrypi systemd[1]: Started LSB: mosquitto MQTT v3.1 message broker.

"Hello, world"
rasp

t br

eri

errypi:~
ker test &

$ mosquitto_sub
[1] 23657
10:28PM pi@raspberrypi:~
$ mosquitto pub -t broker_test -m "Hello, world"
Hello, world
10:28PM pi@raspberrypi:~
$ mosquitto pub -t broker test -m "Hello, world"

Hello, world
—SWEIRTARER

(0]




MQTT Publisher

paho.mgtt.client as mqtt
LED

XEEREMNN2SHEFIK :

Z?Wa/ﬁxﬁﬂ‘ﬁ%‘ BNAERHETUAREHE
ENEIIERE
Wﬁ@M%a(Tu SHILE ARSI |3 def on_comect{cliont, userdoto; flogs, rc):

source pyenv/test/bin/activate client.subscribe("led")

led = LED.LED(17)
led.LED_Off()

i,

OCoONOOUHE WNE

on_message(client, userdata, msqg):

print(msg.topic + : + str(msg.payload))
] if(str(msg.payload) == R I
Z 4= Python paho-mqtt %= : ' led.LED On()
: elif(str(msg.payload) == ffrm)
pip install paho-mqtt : ee SO LEDOTFO
h pl.‘int(str(msg.payload) +
N . . f main():
1E,UEH pahomqttq:l EIQCl'ent}—TF . client = mqgtt.Client()
. . client.on_connect = on_connect
Import paho.mqtt.cllent as mqtt client.on_message = on_message
try:
client.connect("192.1
client.loop forever()
def on_connect(client, userdata, flags, rc) : except KeyboardInterrupt:
- el client.disconnect()
client : Z2IFAEEE F iwmSL ”
if _name_ ==
userdata | 2K EYRY B P EUE main()

flags : 2—“ME & Brokerly iy £ Ay 5 B
c: HTHMESERERIN (0EZEMIN)




paho.mqgtt fjclientEF E I :

connect() / connect_async() : E3EBroker

wil FRES ¥ 01ss 7 U 8% .. ¢

MAQTT

Toaoal

192.168.1.21

loop() - {RIF5BrokerM 21 & 3£ - I3 Glasniiesiion
loop_start() A H—"Moop()# R

loop_forever() . {R¥5 loop()IF FH

subscribe() VTR E B FIEBUE R

disconnect() . 5Brokerli FHiE i

1SHEIRTTF) EBled !
mosquitto_sub -t led &

2SRRI ITMatt it A2 F
python test_mqtt.py

1SHEIRERSHWEIREEER
mosquitto_pub -t led -m On
mosquitto_pub -t led -m Off

Connect

B savelogininfo

(test) pi@raspberrypi: python test mqtt.py

Connected with result code 0

false!
'On'
'Off!

'On'
'On'
'On'
'Off!
'On'
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Samba RS5#E5E

Samba, 2fAZIIUNIXRS|WNIRIER S 55
WindowsTE{EZ& % iYSMB/CIFS (Server Message
Block/Common Internet File System) MZ&fsEiER8
. B =hRANO]A(E) &5 ZESMBRY 432 R FTENL,
N5 IAT] M E s FEWindows Serverfg M ig, S WindowsHy
FAMRE.

L4 SambafR I
sudo apt-get install samba

BEGITIRE

sudo /etc/init.d/samba status

//J\\ﬁﬂ@ﬂ%i'f# | path = /home/pi

bublic =
sudo vi /etc/samba/smb.conf {,,,itame -
read only =
< ) S N ' browseable =
A ARlinux B P FFRUE ¢ read list = pi

sudo smbpasswd -a pi write list = pH
sudo smbpasswd -e pi

o | EE/RIE
EFHRSRS IMcoreS

sudo /etc/init.d/samba restart



samba fRZFEE

G| 5 | share
gy xm  HE  =E

WindOWSifi rﬁ] H « v A L > I > 192168.1.84 > share
E%}'Siz \%EE%¢¢@A\\<IP>\Share v S EAE ggﬁlcad‘e

W =3 »*
S S 2 DRI onfig
N 5
FEXEET A A B LB 5[0 s
fﬁ * .ipynb_checkpoints
== * .ipython
. > ¢@ OneDrive Jupyter
Q I ¥ l m - Jocal
v O3 e .minecraft
SZ1¢ -H—Em EE— > P3N .oh-my-zsh
> B WA .oracle_jre_usage
« v 4 B \\192.168.1.84\share v|o ) EEs o
N - themes
3= thumbnails
> .
A v 3= (7 - vim
# G R () Sy ws
> M= Wolfram
- 5@ 4 3 3D Wﬁ m m > e THEEESE (C) \WolframEngine
S > wa SW (D) _pycache__
; -Fﬁ * > DATA (E) Adafruit_Python_MPR121
I% » button_test
SER * = 2 X . :
= == c test
@ Desktop
Documents

Linux 7 1a] :
Feshell % N2 18], KSMBIEHE|/mnt/share/BX T . noidi
sudo mount -t cifs -o username="pi",password="123456" o

//192.168.1.84/share /mnt/share pictues

oldconffiles




NFS fRssias

NFS, PN % (ZEiE . Network File System) =
— DB RAXHFRSEL, &#FIHSun Microsystems/a 5]
FX. HgEEERTFRE PV o] R H R A FiE—
R IS W 2% 17 (6] BR 5528 v X1 o

£ Unix RIERFEHLnudR 1ER R IA K K UnRIER
b, NFSBEWMEEM.

w

Network File System

FEMicrosoft Windows#E{EZ& 5t = SMB F1 NetWaretZ/(»
I (NCP) AYBEALL NFS & 32, cado i Jete/exmorts

# EREFMNN ME:

7EApple Macintosh B {ERGE LM AFP (EEFIEiZ, o (oo e e

# * : FOVFRTEEIMERAIE, AT AERERTP
FEpaiE T | # rw ERHE RS RTEATAREEESNR
AIRA g . # sync  EBRESFENRFIES
JEEENFSEE I T4 # no_root_squash  :rootAFEEXIRERN=SEEAANR

[ #no_subtree_check  :FEEQERAIUR
sudo apt-get install nfs-kernel-server RS

# =5l
/home/jaya/Workstation *(rw,sync,no_root_squash,no_subtree_check)

B E X

sudo vi /etc/exports EE/RIE

/home/pi *(rw,sync,no_root_squash,no_subtree_check) Mm E 8




BEFGNFSIRSS ¢

sudo /etc/init.d/rpcbind restart
sudo /etc/init.d/nfs-kernel-server restart

fER2SHERRERE—T !

sudo mount -o nolock -t nfs 192.168.1.84:/home/pi

/mnt/share/

NFSEE3351E FH T UnixALinux, WidowsiE S
sINFSER S5, B MmountRIEH, EWARMIAYIEALASMB
AR

I=

[ 12:57AM pi@raspberrypi:~
$ sudo /etc/init.d/rpcbind restart
[ ok ] Restarting rpcbind (via systemctl): rpcbind.service.
12:58AM pi@raspberrypi:~
$ sudo /etc/init.d/nfs-kernel-server restart
[ ok 1 Restarting nfs-kernel-server (via systemctl): nfs-kernel-server.service.

(test) pi@raspberrypi: sudo mount -o nolock -t nfs :/home/pi /
mnt/share/

(test) pi@raspberrypi: cd share/

(test) pi@raspberrypi: ‘ s

01 SPI NiXieTube Blink.py

01 SPI OLED Full.py

02 SPI NiXieTube Static.py '

03 SPI NiXieTube Dynamic.py end. bmp J

04 SPI NiXieTube Dynamic Def.py  G57ASCII.py python_test

05 SPI NiXieTube Dynamic_time.py I2C-OLED.py S

4 Windows Ii&g — O X EX C:\Windows\system32\cmd.exe

B Windows Thag @)

EEERENIRE, SREESHE. EENAMIEE, EEkESE
€. AExtERS ez RS,

MultiPoint Connector A

+ JF

NFS B

J OO

RAS EEEESZEETES(CMAK)
RIP {iif7=5

soft Windous [hRZN 6.1.76811] N
ﬁ‘ﬁ (c> 28B? Microsoft Corporation. ﬁEbFrﬁT“?ll °

C>mount 192.168.1.1683:/nfs Z:

GTHiERES| 192.168.1.183:/nfs

BRXE: B8E
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