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Tuaa A Tuea B (Revision 2)

System on a chip (SoC) | Broadcom BCM2835
(CPU, GPU, DSP, SDRAMandSingle USB Port)

CPU 700MHz ARM1176JZF-S core
(ARM11 family, ARMvé6 instruction set)

GPU Broadcom VideoCore IV @ 250 MHz
OpenGL ES 2.0 (24 GFLOPS)

MPEG-2 and VC-1, 1080p 30 h.264/MPEG-4 AVC high-profile decoder
andencoder

Memory (SDRAM) 256 MB (Shared with GPU) 512 MB (Shared with GPU)

USB 2.0 Ports 1(direct form BCM2835) 2 (via the build in integrated 3-port

USB hub)

Video Input A CSI input connector allows for the connection of RPF designed camera
module (’t]f)ﬂ!k‘ﬂ‘ﬂiﬂiﬁﬁ%@ll@' o1 Raspberry Pi Camera Module
Tagmnz)

Video Outputs Composite RCA (PAL and NTSC), HDMI (rev 1.3 & 1.4), raw LCD Panels
via DSI 14 HDMI resolutions from 640x350 to 1920x1200 plus various PAL
and NTSC standards. (ﬁ‘ﬁzmamuu A0 11U RCA uaziil HDMI)

Audio Outputs 3.5 mm jack, HDMI, and as of revision 2 boards, 12S audio (also potentially

for audio input)

Onboard storage

SD/ MMC/ SDIO card slot (3.3V card power support only)

Onboard network

None 10/100 Ethernet (8P8C) USB adapter

on the third port of the USB hub

Low-level 8 x GPIO, UART, 12C Bus, SPI Bus with two chip selects, I12S audio +3.3V,
peripheralsLow-level +5V, Ground

peripherals

Power ratings 300 mA (1.5 W) 700 mA (3.5 W)

Power source

5 Volt via Micro USB or GPIO header

Size

85.60 mm x 53. Mm (3.370 inch x 2.125 inch)

Weight

45 ¢. (1.6 0z.)
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14. N9 Raspberry Pi Camera Module v2
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19. HDMI Cable
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HHIUNILIYUIN 2

M3AAReszUU{ITANMS Raspbian nazmsaenuiiosnu

J a va
ﬂ15ﬂ13ﬂiﬁﬂﬂ‘i$ﬂﬂﬂ{]ﬂﬂﬂﬁ Raspbian

9 A a o 4 a oA .
1. 191n503n0uWAADT 1UNITA1 THans s 1TANS Raspbian

= A A a 4
2. 158U SD Card NiATOIADUNIUADT

a Yy 9 o I .
3. 1A Web Brower @ AUNIAIN “raspbian”

< &

Google

& raspbian - fusnshy Google x -+
# google.com/search?g=raspbian&riz=1C1NHXL_enTH832TH832&0q=rasp&aqgs=chrome.0.69i59j013j6%i6012.4

Bouod @ Microsoft Windows... @ wingmsmu @

raspbian m ) Q

Q vonua Beunl [EHiEa B dvas (Eawud ! idu SEEN LAsadiia
HansAurIlTEINaL 4,200,000 51877 (0.30 FuH)

Download Raspbian for Raspberry Pi

hitps:/fiwww_raspberrypi.org » downloads » raspbian « wilawihil

Raspbian is the Foundation's official supported operating system. You can install it with NOOBS
or download the image below and follow our installation guide.

Raspberry Pi Downloads - Software for the Raspberry Pi
https://www.raspberrypi.org > downloads » uilawinil

Download free software for the Raspberry Pi, including NOOBS, Raspbian, and third-party
operating system images. Beginners should start with NOOBS.

Raspbian: FrontPage

https://www.raspbian.org v wilawinil

Raspbian is a free operating system based on Debian optimized for the Raspberry Pi hardware.
An operating system is the set of basic programs and utilities ...
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4. nantt130 Twd raspberrypi.org 1o 11/a1211 Traa Raspbian

& raspbian - Auwsinday Google X +

& C & google.com/search?q=raspbianfirlz=1C1NHXL_enTH832TH832&0q=rasp&ags=chrome.0.69i59j013j69i6012.4

25 ool @ Microsoft Windows... @ wdndesmu @Y

Google

raspbian m ) Q

- - - . -l - - - &= o -
Q vovue Beaugd Hiaa B anas B uewd  ovida MSAJAT LATavila

wan AUl 4,200,000 s1am19 (0.30 Jum)

Download Raspbian for Raspberry Pi

https:/iwww raspberrypi.org » downloads » raspbian ~ wilawiil
Raspbian is the Foundation's official supported operating system. You can fhstall it with NOOBS
or download the image below and follow our installation guide.

Raspberry Pi Downloads - Software for the Raspberry Pi
hitps:/iwww raspberrypi.org » downloads - wilawiiil

Download free software for the Raspberry Pi, including NOOBS, Raspbian, and third-party
operating system images. Beginners should start with NOOBS.

Raspbian: FrontPage

https://www._raspbian.org + wilawiinil

Raspbian is a free operating system based on Debian optimized for the Raspberry Pi hardware.
An operating system is the set of basic programs and utilities ...

4 <3 o Aa
5. o ludn lad raspberrypi.org THnANABNIMY Downloads

x ' Download Raspbian for Raspber X -+

org/downloads/raspbian/

@ winamsmy @

Raspbian is the Foundation’s official supported operating system. You can install it
with NOOBS or download the image below and follow our installation guide.

Raspbian comes pre-installed with plenty of software for education, programming
and general use. It has Python, Scratch, Sonic Pi, Java and more.

Products Blog Community Help Forums Education Projects
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6. fﬂiﬂ”l’llu}ﬁﬁﬂ‘ﬂgu 2 U nD mauiwaﬂ NOOBS (tag Rasbian Glﬂﬂ?ﬂﬁﬂaﬂm@ﬂﬂTJu

. g {1 1o o YA 9 q9 s .
Tvaauuy NOOBS Favzlvuasuiiiienndmsugisuduldiuuesa Raspberry Pi

x ' Raspberry Pi Downloads - Softw: X +

@ wingmsmn @

i Products Blog Downloads Community Help Forums Education Projects

Downloads

Raspbian is our official operating system for all models of the Raspberry Pi.
Download it here, or use NOOBS, our easy installer for Raspbian and more

NOOBS Raspbian

7 @ | A .
7. TWlanaza1i Inaail 2 1w Av NOOBS Laz NOOBS Lite
- NOOBS 211 uMIAadaLY Offline
9
- NOOBS Lite 92Hun3Ana iUy Online

! Y
Thidena1niTnanlid NOOBS iiedAndsszULfiiANTULY Offline Taga1i Tnaailululd

ZIP AaNaanH Download ZIP

NOOBS NOOBS Lite

Offline and network install Network install only

\ersion: 3.2.0 \ersion: Hedd

Release date: 2019-07-10 Release date: 2019-07-10

[P Download Torrent | [ Download ZIP [® Download Torrent | ¥ Download ZIP

SHA-256: d05bd794368ccfb516a%e7116d1c659c3d139£4393eel1f445090008 SHA-256: 6e2cd2097566c5%¢c174fd7bTfad5ab4123df9¢c86521c207d24c2e8c
0e377434e c7305br19
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A P2 A = ] o ' 9 2 Vo
8. llwaﬂﬂ']’JUTﬁaﬂﬂJ']%glléuu']ﬂ 2.1GB "]N%Glﬁb'nmclumim’miﬂaﬂﬂﬂuﬂndu1u Gllu@gﬂu

3 a s 7o @ < o s
anuizduaeitia Taglianani TnaadiwdrvzgniiuiinluTvames Downloads

= | Extract Downloads
Home Share View Compressed Folder Tools
N * » ThisPC » WIN10{C) » Users » OFFBKK » Downloads
Name - Date modified Type Size
# Quick access
I Desktop ’ defaults 10/06/2562 12:18 File folder
NOOBS_ w32 0 1 /2562 07:56 File folder
¥ Downloads ’ os /256216:03  Filefolder
Documents #* overlays 10/06/2562 10:50 File folder
[=] Pictures * ﬁ 5c383c60eal e373b0624ed d7GK_KIT_003Manual.pdf 06/09/2562 16:43 Adobe Acrobat D... 1,319 KB
Raspberry Pi Eg ipscan-3.6.0-setup.exe /2362 11:27 Application 2,768 KB
Workshop Raspberry fisf node-v10.16.3-x64.msi /08/2562 16:29 Windows Installer ... 7,764
s 17/09/256207:49  WinZip File 2,200,087 KB
. L. . i5 thonny-3.1.2.exe 03/08/2562 16:25 Application 12,701 KB
susumounsiwiuoul Raspberry Pi i X a
ﬁl VMNC-Viewer-6.19.715-Windows.exe 14/08/2562 16:03 Application 10,474 KB
@ OneDrive %2 win32diskimager-1.0.0-install.exe 1 /2562 0740 Application 12,273 KB
o J a = o o A
9. vmsuan lWa zip Tasaanvaudendida won Trd 1Ua.....
Name Date modified Type Size
defaults 10/06/2562 12:18 File folder
os File folder
overlays File folder
@ 5c385c60eal e575b0624ed d7GK_KIT_DO3Manual pdf Adobe Acrobat D... 1,319KB
D bem2708-rpi-b-plus.dtb 1 /2562 12:18 DTE File 23KB
[ ipscan-3.6.0-setup.exe 31/08/2562 11:27 Application 2,768 KB
ﬁ! node-v10.16.3-x64.msi 30/08/2562 16:29 Windows Installer ... 17,764 KB
2l NoOBS V3P 17/09/2562 07:49 WinZip File 2,200,087 KB
@ recovery7Li Opeeih AL /2562 12:18 Image Files
ﬁ!thonny-il A Application
ﬁ! VNC-Viewes 12 Share Application
%2 win32diskirm Open with Application
Give access to >
B dadw WinRAR
B wiliz.
g warilwlsRadiiL
[ erviinooss 3200 |
3 WinZip >
@ Burn with Nero >
Restore previous versions
Send to >
Cut
Copy
Create shortcut
Delete
Rename
Properties

[

Y
a2 18 Inldeae dail
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+ | NOOBS.v3 2.0

Share View

“ v P » ThisPC » WIN10(C:) » Users » OFFBKK » Downloads » NOOBS w3 20
~
Mame Date medified Type Size
5 Quick access
defaults 10/06/2562 12:18 File folder
[ Desktop -+
os 10/07/2562 16:03 File folder
¥ Downloads * overlays 10/06/256210:50  File folder
Documents ~ D bem2708-rpi-b.dth 10/06/2562 12:18 DTE File 23KE
[&] Pictures + bem2708-rpi-b-plus.dtb 10/06/2562 12:18 DTE File 23 KB
pi-o-p!
Raspberry Pi [] bem2708-rpi-cm.dtb 10/06/2562 1218 DTE File 23 KB
Workshop Raspberry D bem2708- rpi-zero.dth 10/06/2562 12:18 DTB File 23 KB
- D bem2708-rpi-zero-w.dtb 10/06/2562 12:18 DTE File 24 KB
sAnAnT
. L ) D bem2709-rpi-2-b.dth 10/06/2562 12:18 DTE File 24 KB
Fildunpumeiwiusud Raspberry Pi . )
D bem2710-rpi-3-b.dth 10/06/2562 12:18 DTB File 26 KB
@ OneDrive D bem2710-rpi-3-b-plus.dtb 10/06/2562 12:18 DTE File 26 KB
. D bem2710-rpi-cm3.dtb 10/06/2562 12:18 OTE File 25KB

[ This PC . .

- D bem2711-rpi-4-b.dtb 10/06/2562 12:18 DTE File 39KE
9 3D Objects [ bostcode.bin 10/06/256212118  BINFile 52KB
I Desktop D BUILD-DATA 10/06/2562 12:18 File TKE
Documents IMNSTRUCTIOMNS-README bt 10/06,/2562 12:18 Text Document 3KB
‘ Downloads D recoverd.elf 10/06/2562 12:18 ELF File TA43 KB
J, Music D recovery.cmdline 10/06/2562 12:18 CMDLIME File TKB
=) Pictures D recovery.elf 10/06,/2562 12:18 ELF File 662 KB
B vid @ recovery.img 10/06/2562 12:18 Image Files 2,949 KB

ideos
D recovery.rfs 10/06/2562 12:18 RF5 File 27,904 KB
e WINTO (C) D RECOVERY_FILES_DO_MOT_EDIT 10/06/2562 12:18 File OKE
= DATA (D7) {8 recoveryT.img 10/06/2562 12:18 Image Files 3,108 KB
=¥ Network ﬁ recovery 7Limg 10/06/2562 12:18 Image Files 3.343KB

- D riscos-boot.bin 10/06/2562 12:18 BIM File 10KE

@ 4 g}/
10. Anaen IWanualinelu Sp card
« v » ThisPC » WINI10({C:) » Users » OFFBKK > Downloads » MNOOBS_v3_2 0
Mame ” Date modified Type Size
7 Quick access
defaults 10/06/2562 12:18 File folder
[ Desktop -
os 10/07/2562 16:03 File folder
¥ Downloads # overlays 10/06/2562 10:50  Filefolder
Documents # [ bcm2708-rpi-b.dth 10/06/256212:18  DTE File 23KB
[&] Pictures » D bem2708-rpi-b-plus.dth 10/06/2562 12:18 DTE File 23 KB
Raspberry Pi bem2708-rpi-cm.dtb 10/06/2562 12:18 DTE File 23KB
pbery 0 p
Waorkshop Raspberry D bem2708-rpi-zero.dtb 10/06/2562 12:18 DTE File 23 KB
WmAnAnT L] bem2708-rpi-zero-w.dtb T4 Convert to Adobe PDF pAKe
suldunanmehReR Raspberry Pi D Lo I0% ipt,2.b.cib %y Combine files in Acrobat... L
: : [ bem2710-rpi-3-b.dth 6 KB
@ OneDrive [ ] bem2710-rpi-3-b-plus.dth I Share 5 KB
5 This pC || bem2710-rpi-cm3.dth Give access to > P5KB
= [ bem2711-rpi-4-b.dth e boks
J 3D Objects [ bostcode.bi 2 HIENTS. S
B Deskt B e D B visndh "NOOBS_v3_2 Orar”

i EsKiop BUILD-DATA g ERE R 1KB
Documents INSTRUCTIONS-README txt g Gugaiin "NOOBS.v3_2 Orar” watdsim 3KB
& Downloads g iecover.cl i &) Zip and Share (WinZip Express) j EE
b o [ 2 v > e
[&] Pictures = "Y-. @ Bum with Nero > r&

Videos ﬁ recovery.img 19 KB
BV [ recovery.rfs Sendto > kB
= WINTD (C) | ] RECOVERY_FILES_DO_NOT_EDIT o 0 KB
= DATA (D) [&] recoveryT.img T P2 KB
=¥ Network @ recovery7limg 3 KB
- | ] riscos-boat.bin SEREEd 0 KB
Delete
Rename
Properties




a | = | Manage USB Drive (G:)
Hame Share View Drive Tools
&« “ 1 am » ThisPC » USB Drive (G:) v O
#F Quick access This folder is empty.
@ OneDrive View >
Sort by >
3 ThisPC Group by 5
_.' 30 Objects Refresh
B Desktop Customize this folder...
Documents
* Downloads
Paste shortcut
Jﬁ Music
] Undo Delete Ctri+Z
= Pictures Open in Visual Studio
B videos
. Give access to >
S WINT0 (C)
s DATA (D) New >
- USE Drive (G:) Properties
[_’ Metwork
A a 4
11. 99A SD Card 91NATDINDUNIAUNDT
v
a o a wa .
fniﬂﬂﬂ\iﬁZ‘U‘U‘]J(g]‘]Jﬂiﬂi Raspbian
= 9 ' = A 1y 9 s .
1. 1oy SD Card 191 10078 SD Card NVYANUNAIVDIA Raspberry Pi

a s ad ¢ Y o s s .
2. I@YUNAUASAIVDTALUINUND TN USB UDIUDIA Raspberry P1
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HDMI

= d‘ 1 9 1 4 .
4. 198U Ay Adapter e I lvunuesa Raspberry Pi
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4 ¥ o 4 4 A o
5. iietinszud lrlwdhudesdanesa vosa Raspberry Pi azgnilaldauiidnuue

oA o A A ¢ @ ¥ A A 7 v o Yo L 9
LHULRAYINUIATDIADUNIUND I ‘Hmmﬂumﬁ)’au’oumeﬁlzﬂi1ﬂ§]wu1i}am§ﬂ Glﬂ'i/]’lﬂ’lﬁﬁll@lu

v
4

AnAaszuD11iANT Raspbian Iaenaniaen Raspbian Full 1d1AaNA1E Install

NOOBS v3 Built: Jun 10 2019

2 @ @

I L it ‘\‘;‘”\ | [ R
Install (i)| Edit config (e)  Wifi netwarks (w) ne help (h) | Exit (Esc)
\ 1 b e et

LibreELEC_RPI2

D(l

LibreELEC is a fast and user-friendly Kodi Entertainment Center distributiorm

rDisk space

Needed: 5623 MB
Available: 12905 MB

9 =~

6. 52UV N Yoyarzgnunudoyaduiioglu SD Card Iaandudy Taondanily Yes

A A o a g’/
INBIUIUNTINAAN
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i

and recommended applications

Warning: this will install the selected Operating System(s). All existing
data on the drive will be overwritten, including any OSes that are
already installed.

~Disk space 1. od: AU IR LAE b ES0AC) B 1 il

Needed: 5623 MB
Available: 12905 MB

g}.: a 3’; a oa . 9 L & a g‘/
7. GL‘L!"]JHG]’EJ‘HﬂWi@ﬂﬁﬂigﬂﬂﬂﬂﬂ@ﬂ1i Raspbian %31%&361ﬂi$ﬂ1mﬂ§\16}$’313\lx‘1 ﬁwzmmmu

100%

Welcome to Raspberry Pi

Please wait while the software is ir

card — this will take a few minutes

Raspbian Full: Creating filesystem (extd4)
38 MB of 5061 MB written (4.4 MB/sec)

A a & ) Y y a2 ' a Yy & s )
8. WBAANIATY 100% L4 %z1Ji1ﬂg14umNLmmaumummmsmm”lmﬁs%ﬁuu“imum GI,W

a J o 3
ﬂaﬂﬂn OK U979 Raspberry Pi 911017 Reboot 1 A4
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,:i) 05(es) Installed Successfully

1 9 Y
9. 110 raspberry 11aTUN1BNATI 921510 N1TT1A19 Welcome to Raspberry Pi 1¥Aan1)u Next

v 9
10. 52 UUITDINA KUY Location ¥oIi 15911 Tuniiliaan Next lihae Taglidoudondoya

2 y 1 4 g’} L} U
Tae) ey (luautiannsanaa lanngaq)
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o { o [ 14 .
1. sz Idhmsnlaon Password dwisudldlunsnldanuuesa Raspberry Pi Tagozdl
T A yooA . = P o A Y
ANUTUAU D user : pi IAS password : raspberry Fusramsangmimalasu password llﬂ Tagnson
Ly 1 L) g‘; 1 A 9 v 1 1= g’; 1
saru vt 1N lures Enter new password uazdugusrarulmionaselugos Confirm new

password 8IAANTJW Next




12, ADINTTUVILINN A9 I HIdUATEU M ABNT0 U198 Desktop #3013 v1n 'l

aoam3linantju Next Taglidosnaniaones lsiae

9 Y ! 9 Y ]
13. Tuduaeunmsidon wi-Fi luduiildnanilu skip et wauaouil luneu ilosnn

A ya [
ﬁ'lll'liﬂla'ﬁ]ﬂ]lﬂﬂﬁaﬂ
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14. Tuduaoumsoman Software Iaaniju Skip e wauasuil lineumunu

9
%

4 ' A Y a 1 A J .
15, [aNIgIUADUU 6],Wﬂ’ﬂﬂﬂ.il Restart IW® Reboot UDIA Raspberry Pi

estart to restart your Pnj
th or press Later’ to ciose‘ el
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MINIANTZVY
Y
1. MM Wi-Fi

1 Y Y
1.1 1iJo Raspberry Pi (lau118nn39 921/51n9111190 Desktop A3l

3O = 3 Te @ o

A ' R a A R ) YA LAy
1.2 15ouae Wi-Fi Iﬂﬂﬂaﬂlaﬂﬂqﬂﬂﬂu Wi-Fi NUduaIuu U Ladtaasn Wi-Fi naodn1s vin
. LA w1 9 o Y 9 o A 1 . Lo = (% a 4
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2. 1933a91U IP Address

2.1 A37990UAY [P Address ¥94 Raspberry Pi Iagaanlallsunsy Terminal u§IRNiAE

hostname —I L!,él INA Enter

Terminal

o ' I @ { ) @
2.2 92'lananeaa IP Address ¥4 Raspberry Pi #1931) 191 10.0.1.8 Wludnavi lddmsy

4 A s o s
Remote mmﬂ%qmnmmmmamam Raspberry Pi



pi@raspb
File Edit Tabs Help

pifiraspberrypi
-

pi@raspberrypi

3. A3 Config 1%iilla (Enable) m3lFauszuy

3.1 ﬂaﬂmlﬁlg 1] Pi > Preferences > Raspberry Pi Configuration

i

¢

® rooamming
@ Education
% office

o Internet
Sound & Video
% Graphics

Al Games

5 a » Accessories

@ Help

[ES] Preferences a Add / Remove Software

E-";ﬂl Appearance Settings
i:! Audio Device Settings

o
Jadl Keyboard and Mouse
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a < a 4 ) a 4 A { ]
3.2 AANUNY Interfaces LAINANIADN Enable tWotlal¥a1u wSonan Disable tolasionisn'li

9
aoamstaldau mniuna Yes awgll

' Enable

SSH: e Enable
[VNC: * Enable

SPI: Enable

12C: Enable

| Serial Port: ' Enable

Serial Console:

1-Wire Enable

Enable

Remote GPIO

Cancel

® Camera d15uMslFundes mindeluilFau di'lideutla 13014

® SSH dm5ureunonIUAY Rasp Pi 1111 Remote W11 T1)51n53 SSH 11 Text Mode

' Disable

Disable
Disable
Disable

Disable

Disable

Disable

"""L‘“i" oy

Reboot needed

The changes you have made require the Raspberry Pi to
be rebooted to take effect

Would you like to reboot now?

Disable

0K

Y

® VNC dmiui¥ounonIugu Rasp Pi Uy Remote W11 115unsu VNC TuTnuaniiine

1A A o 9 Y <
ﬂ'i‘lﬂﬂ ﬂﬁW?ﬂﬂ{ﬂﬁlﬁNﬂuﬂﬂﬂﬂwu'léﬂf)ﬂ'lul'ﬂﬁlﬂumﬂ

a 1 4 < a 1 o a v
e mndeamsaaiudue nenusadenilalfneuiildnsoaznduindlafivaan'ld

4. MIAIMNIIN

v 9
4.1 M399A1 Location Tudauiiaziinanontiuuyues Raspberry Pi

< Y A <3 . . Y A
- LJJLJL‘]J‘NﬂWﬂVIEJ 1¥adnuNY Localisation > Set Locale... L1 1adn

Language: th (Thai)
Country: TH (Thailand)

Character Set: UTF-8

I (% Y a [~} . . Yy A
- mwﬂummmﬂqy IAaNUNY Localisation > Set Locale. .. LA1Q01N

Language: en (English)
Country: US (United States)

Character Set: UTF-8



Raspberry Pi Configuration

Timezone:

Keyboard: Set Keyboard...

Country US (United States) -
Character Set. UTF-8 v

| WiF1 Country:

|

Set WiFi Country... |

Cancel

o { .. .
4.2 msmﬂ'mm Puny Localisation > Set Timezone... Llé}’JLﬁﬂﬂ

Area: Asia

Location: Bangkok

System | Interfaces | Performance,

Locale:
Timezone:

Keyboard:

WiFi Country:
[
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ML
Raspberry Pi Configuration vialx '

System Interfaces Perfcqnqﬁ \"“ Localisation { W

Locale: | Setlocale. —}‘
Timezone: | SetTimezone..

| Keyboard: | Keyboard.

WiFi Coun

Area: ‘Asia

Location: Bangkokk‘

Cancel
Cancel

4.3 mamamuiluiiun Adn Set Keyboard.. 1fiden
Model: Generic 105-key PC (intl)
Layout: English (US)

Variant : English (US)

[ —— SN G
| Raspberry Pi Configuration vax I

System Interfaces | Pe "[.; 2 | Localisation [ W
Locale: | setlocale.. —I ‘
Timezone: i Set Timezone... "

Keyboard

Model: [Generic 105-key PC(intl)
Layout: English (US) i
Variant: English (US)

Cancel

|| Cancel
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LLﬂuWMWWi’OLMTﬁL’O'IVl’JLm@EINGlﬂ ﬁ]%Glﬂfﬂﬁ]ﬂW’)LG]@iLﬂi@ﬂﬂuﬂﬁﬂQﬂﬂimﬁh1iﬂ1ﬂutﬂf@ﬂ@]@ Remote

1in'lUaauqu Raspberry Pi Taon1snauns Tun'lidauesa Raspberry Pi 1 2 1uude

v
w

° (Y] d o
1. fni%i&l‘nl!'ﬂ‘u SSH Command line ﬁ]ﬁﬁUﬁNWﬂ1ﬁQﬂ3UﬂN

9 v a Jdo & . ] a s A s Aq Y d
TUTUNUWAIAY Terminal UDI Raspberry Pi HUN U aaessoausn Iiunl4ilu

v
C% %

é o =S d’l
Remote 4111911 11101 Text Mode 1At uUAD LA

a & A A a J 1 o a J 3
1.1 ﬁﬂ@]ﬂﬂ’mﬂiu Putty NIATOIADUNUNDINDU Iﬂﬂﬂ'l'lﬂiﬁaﬂfﬂ']ﬂﬂumaﬂu@

G putty - dumiso Google X +
& c @ google.com/search?newwindow=18rlz=1C1NHXL_enTH832TH8328biw=16008bih=7088&sxsrf=ACYBGNT,

HEowed @ Microsoft Windows... @ adngesms @

Google  puty m 4 Q

Qviovue @ edupl H3a1s Bueud B amais §ooiwéy AsAaEl  uRTasiia

HanTTAuUIlsEINaL 56,100,000 518075 (0.34 Funl)

Download PuTTY - a free SSH and telnet client for Windows
https://www_putty org + uilasiil

PUTTY is an SSH and telnet client, developed originally by Simon Tatham for the Windows
platform PUTTY Is Open source software that is available with source

PuTTY: a free SSH and Telnet client - Chiark

https /fwww chiark greenend org uk » ~sgtatham » putty - wilanihil

20 n.m. 2562 - PUTTY is a free implementation of SSH and Telnet for Windows and Unix
platforms, along with an xterm terminal emulator. It is written and

a < J a A [l
1.2 aand 3 lad putty.org LALAANTN here ATIAIUVOY Download PuTTy

AL Gaagle % @ Download PUTTY - a free 55H ar X +
& putty.org

licrosoft Windows... @ wingmsmy @

Download PuTTY

PuTTY is an SSH and telnet client, developed originally by Simon Tatham
source code and is developed and supported by a group of volunteers.

You can download Pu here.
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I A
¥y 32 130 64

Q

Pty - AlmFRd Ezcgle x @ Download PuTTY: latest release

&

@ Microsoft Windows...

x o+

& chiark.greenend.org.uk/~sgtatham/putty/latest.html
(5]
Download PuTTY: latest release (0.72)

Q@ wingneTw

Download: Stable - Snapshot | Docs | Changes | Wishlist

This page contains download links for the latest released version of PuTTY. Currently this 1s 0.72, released on 2019-07-20.

permanent link to the 0.72 release.

alreadv been fixed in those versions.

When new releases come out, this page will update 1o contain the latest, so this is a good page to bookmark or link to. Alternatively, here is a

Release versions of PuTTY are versions we think are reasonably likely to work well. However, they are often not the most up-to-date version of the
code available. If vou have a problem with this release_ then it might be worth trying out the development snapshots. to see if the problem has

-
Package files

You probably want one of these. They include versions of all the PuTTY utilities.
(Not sure whether you want the 32-bit or the 64-bit version? Read the FAQ) entrv.)

MSI (*Windows Installer’)

32-bit: putty-0.72-installer.msi (or by ETP) (signature)

64-bit: |putty-62bit-0.72-installer.msi | (or by ETP) (signature)

Unix source archive

tar nz- nuthun 77 t3r 7 (e har ETDY (zignaturs) i

: B . o 2 A 4o 2
1.4 el TnaaaSwdrazgniiuiin 13 luTnames Download TWauitiandniNodass

T1l5un3w putty

] Downloads

L AN

T " » ThisPC » WIN10(C:) » Users » OFFBKK » Downloads

Manage

Share View Application Tools

-~
(] MName
v 3k Quick access
defaults
Deskto b4
= P NODBS_ w3 2 0
; Downloads » os
|‘_j Documents - averlays
=| Pictures * E] 5c385cb0ea1e373b0624eddTGK_KIT_D03Manual. pdf
Raspberry Pi D bern2708-rpi-b-plus.dth

,"-9 ipscan-3.6.0-setup.exe

15 node-v10.16.3-x64.msi

2| NOOBS_v3_2_ Dzip
| i5! putty-64bit-0.72-installer.msi |
{2 recoveryTlimg

ﬁ! thonny-3.1.2.exe

ﬁ! VMC-Viewer-6.19.715-Windows.exe
%2 win32diskimager-1.0.0-install.exe

Workshop Raspberry

sihwiAnans

£ . -
wlgunaumesiniueud Raspberry Pi

@ OneDrive
v & ThisPC
J 3D Objects
[ Desktop

Searc

v D

Date modified

10/06/25362 12:18

10/06/2362 10:50
06/09/2562 16:43
10/06/2562 12:18
31/08/2562 11:27
30/08/2562 16:29
17709,
18/09/2562 14:01
10/06/2562 12:18

03/0G/2562 16:25

2562 16:03
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o Aa 1 3 Aa 1 ..
1.5 9imsAant)u Next > Next > Install 13 91:83Aan1J W Finish

ﬁ PuTTY release 0.72 (B4-bit) Setup - X

Completed the PuTTY release 0.72
(64-bit) Setup Wizard

Click the Finish button to exit the Setup Wizard.

[] view README file

1.6 57980 IP Address YDIADUNIUADINULDIA Raspberry Pi 912@010¢ 11423 LAN 1feniu

[

W30V I Wi-Fi aaRenu

1.7 UB3A Raspberry Pi 9zdoatlamsldain ssH neu Taal1/il Pi > Preferences > RaspberryPi

Configuration

( !) 0 3 B &iscach2
0 Programming i

| @ Education
& Office
@ neret

m Sound & Video

? Graphics

% Appearance Settings

iz}-& Audio Device Settings

E Main Menu Editor

m Mouse and Keyboard Settings

onfigure Raspberry Pi system

1aJ#udi Interfaces 1don SSH #1314 Enabled udananiju OK



Interfaces

= Camera:

SSH:

VNC:

SPL:

12C:

Serial Port:
Serial Console:

1-Wire:

Remote GPIO:

tion |

Disabled
. Disabled

Enabled e Disabled

) Enabled e Disabled

() Enabled = Disabled
& Enabled

' Enabled e Disabled

Enabled o) Disabled

it Cancel AR
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4 Y
1.8 WaTdsunsy Putty Y131 naea1niu1insen1ineay IP Address ¥99U03 A Raspberry Pi

11%09 Host Name (or IP Address) Llﬁlﬁﬂaﬂﬂ‘n Open

ﬁ PuTTY Cenfiguration

Categary:

=- 5_ession |

Basic options for your PUuTTY session

Logging
= Teminal
- Keyboard
- Bell
- Features
= Window
- Appearance
- Behawviour
- Tranglation
[+~ Selection
- Colours
[=- Connection
. Data
- Praxy
- Telnet
- Rlogin
- 55H
- Serial

About Help

Specify the destination you want to connect to

Port

10.0.1.26

|2

Connection type:

(JRaw () Telnet () FRlogin ®55H () Serial

Load, save or delete a stored session

Saved Sessions

Default Settings

Load

Save

Delete

Close window on exit:

(O 8ways () Never (@ Only on clean exit

T ]| oo
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1.9 %!,Glgﬁtjﬁﬁlmﬂ Text Editor 141 1& User 118¢ Password U84 Raspberry Pi

10.0.1.26 - PuTTY - O e

1.10 o3 Tundh ldauesa Raspberry Pi lauda 92151n9Aa4 pi@raspberrypi: 105051

Adalumsniunuuesa Raspberry Pi

pi@raspberrypi; ~ — O *
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2. M33lunuuunsIiln VNC fiumnae Raspberry Pi VHIAT037 Remote

9. v q 9 A s A s = o s LR o
ﬁTﬂiﬂiﬂﬂﬂﬂJW’J!@]ﬂiWiﬂﬁﬂJﬁﬂIwu’d'liﬂiﬂ‘ﬂilz Remote lliJEN‘LI@iﬂ Raspberry Pi ¥IN11U

v Y
TunuHnii19e Desktop Iaetiduaouaail

a 2 . A A a J o a J 3
1.1 ﬂﬂ@l\?jﬂﬁllﬂiﬂ VNC Viewer NATOIADUNIUADINDU TﬂﬂmmTﬁammaumaiLu@

. L - O X
G wvncviewer - fuidaw Google b4 +
& c 8 google.com/search?newwindow=18rlz=1C1NHXL_enTH832THE328biw=987 &bih=5358&sxsrf=ACYBGNRnwlewzS0x... ¥ to
fouwod @ Microsoft Windows... @ wingesmn @
GO g|e vne viewer m J Q
Q domua B 3ETa Bl B uewd Bamans | viwda msdaEt  weIasiia
HamsAurlszanm 3,270,000 s1aas (0.28 Jui)
Download VNC Viewer | VNC® Connect - RealVNC
hittps://'www.realvnc.com » download > viewer » wil awithil
Caontrol VNC® enabled computers with VNCE® Viewer. .. Download VNC® Viewer to the device
you want to control from, below. IMake sure you've installed ...
Windows Download VNC Viewer for ...
VNC Viewer for Windows i08; VNC Viewer for Android
Windows; YNC Viewer for macOS Android; VNC Viewer for ...
macOs ..
a 9 l.rl 14 a A .
1.2 Aan IV 16 realvne.com LagAANN Download VNC Viewer
. oo ; - O *
G vnc viewer - Aunndaw Google x Download VNC Viewer | VNC® ¢ X +
C # realvnc.com/en/connect/download/viewer/ w to

f el @ Microsoft Windows... @ wingesse @

=. " Q ‘ |OS |ﬁ| G sotars @UX

i0s Android Chrome Solaris HP-UX

AlX

Download VNC Viewer

SHA-256: ef079f986792afc9a08ac5df23bd7de2d4544eal e46aBc925399481b25886cf7

Windows macOS Linux Raspberry Pi
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4 Y ! kS
1.3 TafeniTnaaaSaudrvzgniiuiin13luTvlames Download Tiauiiananiodass

Tasunsu VNC Viewer

¥ F =

Share Wiew

Manage Downloads

Application Tools

1+ * » ThisPC » WINTO(Z:) » Users » OFFBKK > Downloads

~

-

o x
v @

v O Search Downloa... ©

MNarre Date medified Type
#F Quick access
defaults 10/06/2562 1218 File folder
[ Desktop - )
NOOBS_v3_2 0 18/09/2562 12:05 File folder
¥ Downloads ’ os 10/07/256216:03  Filefolder
Documents * overlays 10/06/2562 10:50 File folder
[&] Pictures - 'E] 5c385c60eale’75b0624edd7GK_KIT_003Manual pdf 06/09,/2562 16:43 Adobe Acrobat D,
Raspberry Pi D bem2708-rpi-b-plus.dth 10/06/ DTE File
Workshop Raspberry [l ipscan-3.6.0-setup.exe 31/08/2562 11:27 Application
_— ﬁ%’ node-v10,16.3-x64.msi 30/08/2562 16:29 Windows Installer
swanans

sudunsunminius Raspberry Pi

2 NOOBS_v3_2_D.zip

i35 putty-64bit-0.72-installer.msi

17/08/2562 07:49

18/09/2562 14:01

WinZip File

Windows Installer

& Onelrive ﬁ recovery7limg 10/06/2562 12:18 Image Files
B This pC ﬁl thonny-3.1.2.exe 03/09/2562 16:25 Application
;_ ) I ﬁ%’ VNC-Viewer-6.19.715-Windows.exe I 14/09/2562 16:03 Application

B 3D Objects 2 win32diskimager-1.0.0-install.exe 17/08/256207:40  Application

a J o J ] o
1.4 9339001 IP Address YUDIABUNIUADINUUDIA Raspberry Pi %5&@\‘]@?}11‘!'}\‘] LAN 1fg9nU

A v o

MI0UAYY IV Wi-Fi A2R8INY

1.5u0in Raspberry Pi waoutlamsl¥au vNC nou Tae'la# Pi> Preferences > RaspberryPi

Configuration

1"“) o E} - 8 (scratch 2]

Q Programming
é Education
& Office

@ et

m Sound & Video

? Graphics
H Games
<,‘§ Accessories

@ Help

|
1 L i i
ﬁ Add / Remove Software
% Appearance Settings

i*g Audio Device Settings

@ Main Menu Editor

m Mouse and Keyboard Settings
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lu#udiy Interfaces tdon VNC #1311 Enabled udananiju oK

uratton

Interfaces [P oﬁnanw ‘ Lécallséhon!
. | Camera: Enabled ® Disabled

|SSH: Enabled Disabled
{VNC: Disabled
SPI;

12C: Enabled e Disabled
;Serial Port: Enabled e Disabled

Serial Console: Enabled

‘ 1-Wire: Enabled ¢ Disabled

}RemoteGPIO: Enabled o Disabled |

Cancel ||\ OK

9 9
a @ Y 4
1.6 Wallsunsu VNC Viewer ﬁum ﬂaﬂ*ﬂ"lﬂuuﬁlﬁ}ﬂiﬂﬂﬁﬂ'lmaell IP Address UBUDIA

Raspberry Pi 1187 Enter

B vNC Viewer - ] x
File View Help
VNC CONNECT 115014 | & sgnin.. ~

There are no computers in your address book at present.
Sign in to your RealVMNC account to automatically discover team computers,

Alternatively, enter the VNC Server [P address or hostname in the Search bar to connect directly.




Y 1
1.7 vz iinthaalsing¥uan iiedudumss Tundh 199 1¥aantju Continue

{18 1dentity Check X

0 VNC Server not recognized

VNC Viewer has no record of connecting to this VNC Server, so its
identity cannot be checked.

VMC Server: 10.0.1.26::5%00 (TCF)
Catchphrase:  Declare join tripod. Senicr analog repair,
Signature: 8b-54-47-74-09-75-45-ba

Are you sure you want to connect? You won't be warned about this again.

1.8 1a User ag Password 1% 5114115971 Raspberry Pi 1daaniu OK

E Authentication it

Authenticate to VNC Server
10.0.1.26::5900 (TCP)

Enter VMC Server credentials
(Hint: MOT your RealVNC account details)

Username: | pi |

Password: |uuu"| | Q

[] Remember password Forgot password?

Catchphrase: Declare join tripod. Senior analog repair.
Signature:  B8b-54-47-74-09-75-45-ba

oK | | Cancel
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A g a Y q Y 9 3 Y 1 9 J .
1.9 ieaonowan ldanud 15 WIIFHIUI9D Desktop UBIUDIA Raspberry Pi

2 10.0.1.26 (raspberrypi) - VNC Viewer — m} X

O "M 2

a\ a d
msitadlavesa Raspberry Pi

1. 149 Pi > Shutdown

2 10.0.1.26 (raspberrypi) - VNC Viewer
® 5 Biscecnz

{

e Qe

| @ &K-a=@
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A A . Ay 2 WY 1 A
2. Aantaan Option NABINIT FqlAun Shutdown, Reboot 1138 Logout

w 10.0.1.26 (raspberrypi) - VNC Viewer
| RN - |

&8 scratch 2]

' Shutdown Options 2 3 0844

msital¥a11 Sound

9 v
1. @WaTU5un54 Terminal Y1 113218 TAARIES sudo raspi-config

pi@raspberrypi: ~
File Edit Tabs Help
pi@raspberrypi:

2. 1oy Advanced Options 183na1jy Enter



File Edit Tabs Help
Raspberry P1 3 Model B Plus Rev 1.3

Raspberry Pi Software Configuration Tool (raspi-config)

1 Cchange User Password Change password for the current user

2 Network Options Configure network settings

3 Boot Options Configure options for start-up

4 Localisation Options Set up language and regional settings to match your
5 Interfacing Options Configure connections to peripherals

6 Overclock Configure overclocking for your P1

Advanced Options Configure advanced

8 Update Update this tool to the latest version
9 About raspi-config Information about this configuration tool

<Select= <Finish>

3. @nIY Audio 4dINATjy Enter

File Edit Tabs Help

Raspberry Pi Software Configuration Tool (raspi-config})

Al Expand Filesystem Ensures that all of the SD card storage is available

A2 Overscan You may need to configure owverscan if black bars are

A3 Memory Split Change the amount of memory made available to the GPU
Force audio out through HDMI or 3.5mm jack

A5 Resolution Set a specific screen resolution

AB Pixel Doubling Enable/Disable 2x2 pixel mapping

A7 GL Driver Enable/Disable experimental desktop GL driver

AB Compositor Enable/Disable xcompmgr composition manager

A9 Pi 4 Video OQutput Video output options for Pi 4

<Select> <Back=>




4. Lﬁ@ﬂmlﬂ! Force 3.5mm (‘headphone’) jack Llﬁﬂﬂﬂﬂ‘u Enter

File Edit Tabs Help

Choose the audio output

0 Auto
1 Force 3.5mm ("headphone') jack
2 Force HDMI

<Cancel>

' A4 A = .. Y 1
5. AR1JW Tab 1WBIABUNIN <Finish> 11aINA1J) Enter

1
2 Network Options Configure network settings

3 Boot Options Configure options for start-up

4 Localisation Options Set up language and regional settings to match your
5 Interfacing Options Configure connections to peripherals

6 Overclock Configure overclocking for your Pi

7 Advanced Options Configure advanced settings

8 Update Update this tool to the latest wversion

9 About raspi-config Information about this configuration tool

<Select>
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Ljﬁ test1.py - D:\Pyhonfile\test.py (3.6.5)

File Edit Format Run Options Window Help

name = input('What is your name?\n')
print ('Hi, %s.' % name)

print ('Welcome to Python.')

]

Y ] I o 4 @ @
Tugesrailulsunsulumssuronazuaastonnusinmessnmantinne Tumssu
[ Y
Tdsunsuannsosulanareds uaiuuziiAen1s 1% Python shell 1¥1ala Python shell ¥usudinaaiia
o ] H ' P} I o
IWd w3 Tae' 117 File > New File 921/51nna049 Text editor Y8901 Python Auun tie5uTisunsu

{ o Y 2 Y o
Run -> Run Module #30na F5 Tusunsuazi)asunan il Python shell tagisuauiinau

| Python 3.6.5 Shell

File Edit Shell Debug Options Window Help

Python 3.6.5 (v3.6.5:£59c0932b4, Mar 28 2018, 16:07:46)
1)] on win32

Type "copyright"™, "credits" or "license ()" for more inf
>

RESTART: D:\Pyhonfile\testl.py
What is your name?

lerdmanee

Hi, lerdmanee.

Welcome to Python.

s
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HaansmMIaulumssuldsunsy testlpy 310 Python shell luddee1uslansentedlu

Y
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Tuga (Module)
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test].py % 1Wdv9392181 Python 119238791 Module 9 Module 3215znoulidenarea Waddu waz
3 1 dy @ . A 9 9 Y v
awlsanee tazuennniisdiamnse import Tugaduwdnlullsunsnld dalugaevezegmelu

X d o ] I S
package Fuiluniiou directory Y99 Module TUA29814 test1.py 30ilu TugaveTisunsuiu
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ADNINUA (Comment)
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Statement
' ' v 9
Statement ABAFINTINNUVRTUTUNTY BRazAmITaluA1H1 Python HHITLAIAEAAIBNT VY
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|8 test1.py - DAPyhonfile\test.py (3.65)

File Edit Format Run Options Window Help

name = input('What is your name?\n')

print ('Hi, %s.' % name);

print ('Welcome to Python.'); print ('Do you love it?'")

v
o o

Tudees 1 4 mdeluldsunsy gesussiausndlumdanldussialuilumsands #9
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< a [ Y A o v v A A A o [
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Indentation and while space
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a1 Python 111 1% While space 118¢ Tab @15 UMruALAoNved 150NN 13U fd4 If Else
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For Wi@ﬂ1iﬂi$ﬂ1ﬁﬁ\‘1ﬂ"]ﬁu Famaunardiuiumawuuuasn Tﬂ&mmu%amnﬂ%uummmmu
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[ & *testl.py - D:\Pyhonfile\testl.py (3.6.5)
File Edit Format Run Options Window Help
n = int(input ('Input an integer: "))
(n > 0):
print ('x is positive number')
print ('Show number from 0 to %d' % (n - 1))

print ('z isn\'t positive number')
i range (n) :
print (i)
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Literals

TumseuTisunsu Literal AoinsoanuneilfaasaivesainsiluTusunsy Tuniu Python
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1l Literal mmsﬁ’agaﬂizmmmm 19U Integer Floating-point number LIQY String H30LNIENIAIS YT

118¢ Boolean A10819904M137 1M UA Literal 10 ud2114/5 110111 Python

| & *test1.py - D:\Pyhonfile\test] py (3.6.5)*
File Edit Format Run Options Window Help

a = 2

b = -1.64E3

c =

d = "marcuscode.com"
e TBT

@ ] I o . 1 Yo o " Ad % g‘/
11!{5]’3@81\‘1 1Wumsmyuua Literal ﬂi%tﬂ‘ﬂ@ﬂ\i“] Gl“ri‘ﬂ‘]JGl’JLL‘]Ji 114mmﬂmmumgamuummm
9
muamad i Tasaseldiuivazawsodmualugduuuduldedludmls b wazdmsy
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Boolean HU21IU True a2u String 113® Character uu%ﬁmagmaiumiawma double quote ¥i79

single quote LTND

Expressions
. A o 1 [ 1 1 g’; 1 4‘2 =4 1 1 1 dy =Y
Expression  A9MIMOusmnusernIemauanialdaudaraisa  Tasauvaitiaziian
Y
@i’nuum‘it‘?mmmuqnﬂﬁﬁnm Tummn Python U Expression 923l d@09UUUAD Boolean expression
I o w o v o A v a3 1 ) ] I
Fumsnsziinuuesdulsuazdrduiiumsuaze Ianadnsitiua1 Boolean Iaenaliudninazilu
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Aunudaniumsuaz laalvun 1419 Boolean Tiiiludi0819u99 Expressions 1un111 Python

| & *test1.py - DA\Pyhonfile\test].py (3.6.5)*
File Edit Format Run Opticns Window Help

4
5

a
b

# Boolean expressions
print (a == 4)
print (a == )
print (a
print(a

W b

b
b

3)
g)

# Non-boolean expressions
print(a + b)

print(a + 2)

print(a * b)

print(((a * a) + (b * b)) / 2)
print ("Python " + "Language")
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from global if import
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| “testl.py - D:\Pyhonfile\testl.py (3.6.5)"

File Edit Format Run Options Window Help
3

4,92
"marcuscode.com"
10.5

oooe
Il

Tudedna st Idimsdszna 3 duls lumsisemadanasluaim Python gar liduiludes
seylszinnvesdautlsluneuidszmamioulunim ¢ Tudunls a fauilu 3 wazdhnlszandu
Integer #3115 b By 4.92 wazidudsznnidly Float nagdaunls ¢ 1A13)1 "marcuscode.com” t1az

Auszian String Mmevaaus ldnlasuaivesdunls ¢ dlu 10.5 dulsnarediuilszian Float

Numbers
gl} o Y Y =2y dy 1 )
Glumm Python uuﬁuuﬁgumaymmummm mmay,aﬂizm‘nmzumaamﬂu Integer Float

. ' < v 3 2 g ) ° S
Decimal 1482 Complex amﬂmmmammuuﬂﬂu Integer mgﬂumimmamLm‘ummum 118 Float
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| & *test1.py - D:\Pyhonfile\testl.py (3.6.5)*

File Edit Format Run Options  Window Help
# Integer

a 7

b = 3

c =a + b

d a/ b

print ('a zd' % a)
print ('b = %d' % b)
print ('c = %d' % c)
print ('d v, d)
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Tugens Wumstszmeaaz lsauduisdsenn nteger 15118vMsdsemadandsuay
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Mvuan 140 a wag b lumsuaaana lugiunuves String format AW print() WHvz 19 specifier
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Z 1 g @ 2 < a3 1 o
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59

String
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string  unwilulszndoyaiddnguaz 1daun ldlumsdeonTdsunsy lumwidieu
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Tsunsuarnnudrnzlilszinndoyauuy String wazlunipn Python Uiy String Hudiduves
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UNYDY String THuNNYIA1WETNND String 1o sdununDY

| & *testl.py - D:\Pyhonfile\test1.py (3.6.5)*
File Edit Format Run Options Window Help

name = "Mateo"

country = "Ukrain"

language = 'Python'

interest = '"Mountain Everest'
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Li' *testl.py - D:\Pyhonfile\testl.py (3.6.5)*

File Edit Format Run Options Window Help

¥ Declare lists

numbers = [1, 2, 4, &, 8, 19]

names = ["Mateo", "Danny", "James", "Thomas", "Luke"]
mixed = [-2, 5, 84.2, "Mountain", "Python"]
# Display lists

print (numbers)

print (names)

print (mixed)

# Display lists using the for loops

n numbers:

print (n, end=" ")
print ()

n names:

print (n, end=" ")
print ()

n mixed:

print(n, end=" ")
print ()

(J ' o . o ¥ g . o @ {
Tusedra s Idimssens 3 Lists Taedaualsusnriwiv List vosdna nazdunlsieaoq
< @ I @ X
i1 List ¥99 String tazawalsgatedly List suuswnuvesdszndoya 51 19ansu print() Tu

o W 1 1 a o ) 1 [
msuaaswavoyalu List uaz 19md For loop Tumsemaludaduazihuudaimamuny

|.& Python 3.6.5 Shell

File Edit Shell Debug Options Window Help

Python 3.6.5 (v3.6.5:£59c0932b4, Mar 28 2018, 16:07:46) [
1)] on win32

Type "copyright", "credits" or "license ()" for more infor]

RESTART: D:\Pyhonfile\testl.py =

L, 2, 4, 6, 8, 19]
['"Mateo', 'Danny', 'James', 'Thomas', 'Luke']
[-2, 5, 84.2, 'Mountain', 'Python']

12462819

Mateo Danny James Thomas Luke
-2 5 84.2 Mountain Python
>

WanFunl¥duanls
A 9 A

g’; @ v o 1 J o o [
Tumu Python HuliWentunadau e I ldanunududls wu Mandudmsumumaves
Y] d o @ J o @ ] ° J o
auls Wansulumsvmlsznnueadils Wansuavudmlseonldluniisanudr vazWansuly
' A 1A ' = 2 ~ S0 I A Y A
msasnaeuNamlsliogrio lu Faluunasanmaeu Tlsunsunduilungueinzdosing
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@]ﬁ’Ji]ﬁ'@Uﬁ'\iLﬁﬁTuﬂluﬂng‘VITﬂillﬂiNﬂNTu unJumasmmﬂmm
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lj; *test].py - Di\Pyhonfile\test].py (3.6.5)*
File Edit Format Run  Options Window Help

import sys
a 8

b = 13.4

c = "Python"

d= [1, 2, 3, 4]

print ('Size of a = ', sys.getsizeof (a))
print ("Type of a = ", type(a))

print ('Size of b = ', sys.getsizeof (b))
print ("Type of b = ", type(b))

print ('Size of ¢ = ', sys.getsizeof(c))
print ("Type of ¢ = ', type(c))

print ('Size of d = ', sys.getsizeof (d))
print ("Type of d = ", type(d))

del a

del b, c, d

if 'a' in locals():
print ("a is exist")

print ("a is not exist")

@ 1 @ @ 1 d v ) @

Tumeae 151 18semadusnudsznnais 1 1aMeandu getsizeof) dMUMVLIAUDY
@ { [ I~ Y o % % v [l d v
aushiivieiu Byte uazlansu type() dmsuilszinnvesamlsnogluaaialvu Wendu del)
) o a A Y 1 o Y I 1w
dmsvenianysoaumslsemeautsesn llvinnitennui nazgatedlumsasaeundunls

LY Jd o ) o @ @ ) [

gnlsgmeuazvedalulandy locals) dmsuasiaaovdatlsTuTugatligiv wie globals() d1msu

9
asvaavua s luldsunsunaviua

|.& Python 3.6.5 Shell

File Edit Shell Debug Options Window Help

Python 3.6.5 (v3.6.5:f59c0932b4, Mar 28 2018, 16:07:46)
1)] on win32

Type "copyright", "credits"™ or "license ()" for more inf

>
RESTART: D:\Pyhonfile\testl.py
Size of a = 14
Type of a = <class 'int'>
Size of b = 16
Type of b = <class "float'>
Size of c = 31
Type of ¢ = <«class 'str'>
Size of d = 52
Type of d <class "list'>

a is not exist
>>> |
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Python

print (value, ..., sep ="', end = '\n");

o 1 Ia o 1 % o
TugthiwumslFau Teadu print) 51emisodeersnumud ldauanitsdaateduilay
¢ o X o oA oo P L @ o ' oa PR g
Wandu uonnHUWanFuEl keyword ®150uUA sep Fuiludmtamnersnaunuanaadi lihiu
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& test1.py - D:\Pyhonfile\test].py (3.6.5)

File Edit Format Run Optiocns Window Help
print ("Hello Python™)

print ("My name is Malee")
print ("One", "Two", "Three")
num = "1 2 3"

year = 2019
print (num)
print (year)

v 9
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Tudreens Wumsuaaawalumyr Python laslumdusnuazmdanaesiudumsiudans
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| & Python 3.6.5 Shell
File Edit Shell Debug Options Window Help
Python 3.€.5 (v3.6.5:£59c0932b4, Mar 28 2018, 1é6:07:4¢

1)] on win32
Type "copyright", "credits"™ or "license ()" for more in
>>>

RESTART: D:\Pyhonfile\testl.py
Hello Python

My name is Malee

One Two Three

1 2 3

2019

>>> |

v d
M35UM1n Keyboard A2ean¥u input()
vy ¥ a 1w a A oA Y & Y
uenMnMsudaIHand iy miaaaenud g ludnglununitsiemssum  Taenliuds
@ I @ J 2 J 4 9 (XY . o [ [ ' .
invzlumssummnieAduesa Tuniy Python 15115WenN%U input) dIMSUNISTUAT String 91NN

4
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Adupsa M1AAI9819NITTUAING 19 1UN 1B Python

| & testl.py - DAPyhonfile\testl.py (3.6.5)

File Edit Fermat Run Options Window Help

name = input ("Enter your name: ")
print ("Hello " + name)

Y 1 I ) [ ) A 4 4 Y] 4 o [ o
Tudrege  dludmsumssuarennfguesauazuanteaNURAIMeFaRINa1d  Wand

. ' Ja J Jd o i g T o Jd o 1o @
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| & Python 3.6.5 Shell

File Edit Shell Debug Options Window Help

Python 3.6.5 (v3.6.5:£59c0932b4, Mar 28 2018
1)] on win3Z2

Type "copyright", "credits" or "license ()" £
s
= == RESTART: D:\Pyhonfilj
Enter your name: Malee
Hello Malee

>>> |

v J o 4 o
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[ testl.py - D:\Pyhonfile\test1.py (3.6.5)

File Edit Fermat Run Options Window Help

a = int (input ("Enter first number: "))
b = int (input ("Enter second number: "))
print("a + b = %d" % (a + b))

Tugness duldsunsulumssumdravrdesdinnisuosa 1 ldlansu int) meniag
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|.& Python 3.6.5 Shell
File Edit Shell Debug Options Window Help
Python 3.6.5 (v3.6.5:f59c0932b4, Mar 28 2018, 16:07:46

1)] on win3Z2
Type "copyright", "credits" or "license ()" for more inf
>>>

RESTART: D:\Pyhonfilel\testl.py
Enter first number: 8

Enter second number: 2

a+ b =10
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29115 1UN1HT Python

(3

- A HUM M UA Assignment operators

(3

o A aQ 4 . .
- AIAUUUNTINNAUAFTAT Arithmetic operators

(3

- g umMsfTeumMey Comparison operators
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3

oA J .
- AMIAUUUNITATINAINAT Logical operators

(3

- A UHUNITTZAUTA Bitwise operators

- A UHUNTUUUEIAY Sequence Operators

- NIATIVAOUAINNDIY Truth Value Testing
U o = o \ .
FINUHUNINKUAN Assignment operator

v o A Aa & ~ . o a 3 A v o A

mmguuﬂmnLﬂuwugmmqﬂmmumimﬁJuTﬂmﬂiﬂunﬂq NMYINAD AIAUUUNTT
o U . v o A dy 9J d’ 1w ] 9 o Y]
MUUAAT  (Assignment operator) mmmumiuuﬁﬂﬂﬂaﬂlmmmwmam”mu =) uuhmmu

mruam Idnudauls wgared1anis1dauluniy Python

| testl.py - D:\Pyhonfile\test1.py (3.6.5)
File Edit Feormat Run Options Window Help

a = 3

b = 5.29

c b

name = 'Mateo'

my list = [2, 5, 8, 10, 24]
x, y = 10, 20

@ ' < v o A o 1 o v o 1 v o 1
ludeds  dumsldaumdudumsmuuamdmsummuamIdnudulsdszinnaien
o v o A o 7 { I v o A { 1
Tagma lluda dadutiumssmuaaniuwnovaz 16 unng Aluldsunsunezdludduiiunmsnldles
v 9
NgavesluyssadiduiunmInarug

Y

oA a d
A UUUNINNAUAAITAT Arithmetic operators

v o

a a J ¥ o A A o o o
AP UUUNMINNAUAFTAT (Arithmetic operators) ﬁammmum‘imslﬁi’f’mmumimuammd
a o j’ 1 J 3’4 v A v
ﬂm@ﬁTﬁ@]iiuWHj}Tu U N3UIN NI3aY NI UAsNITNIT mﬂhlﬂmmu GlLlﬂTH”I Python 83UA7
o Aa a s A a ] o <3
AUUUMITNNAUAFNTATINUIAN 1FU NITHIT0UAY (Modulo) NMIVITUUULEVITUIUEN LUASNITYN

o w I Y
Mad dluau

Operator Name Example
+ Addition atb
- Subtraction a-b
* Multiplication a*b
/ Division al/b




// Division and floor al/lb
% Modulo a%b
*k Power a**b

oA a

Tuansnednauu

a 4 4 Y @ o A ~ v v
ﬂﬂ‘l@ﬁ'lﬁﬁilﬁﬂ\?ﬁ}u mmzﬁjumaﬂummmum‘ﬁnﬂ ay g Y3 Gl,uﬂ15liﬂui$ﬂﬂﬂ‘ﬁﬂﬂﬁﬂ‘}j1iﬂﬂ}1ﬁ

v i1
Ll,f:gll’l Tummn Python uuﬁuumgu@1a@hmumsf?mi‘umsmnml,ﬁywm’?\mﬂummﬁuq ag

o

Y
UONIN §a%

(3

fmed1amslimautiumsiszanasg luaun Python

FINAIMEIUMIN Al anslszianaiag

o A A ¥ v I o <3 o o A Y
'J@nluuﬂ'lil!‘U‘Uﬂ'liw']i‘ﬂll@WaaWﬁlﬂuﬂ']ulelﬁiJ LASNITHITIAVINNIAUNWNLUTUN

Li; “test].py - DAPyhonfile\testl.py (3.6.5)"
File Edit Format Run Options Window Help

# floor number to integer
# get division remainder

a=>5

b =3

print("a + b = ", a + b)

print("a - b =", a - b)

print("a * b = ", a * b)

print("a / b =", a / b)

print("a // b =", a // b)
print("a ¥ b =", a % b)

print("a ** b = ", a ** b) # power

9
% ] % o 1 v W [ I o w
Tudedis hlﬁj‘llﬁzﬂ']ﬁ@nllﬂi allag b llagﬂ']Wu@ﬂflﬁ,ﬂﬂgnllﬂﬁﬂﬁﬁﬂ\nﬂu 5 Qe 3 uaal

v o A

luaa

' o 1 v 2 o 1 < a 2 ' v o A d g
!ﬂﬂ!&afﬂﬂu !W]WﬁaWﬁ‘ll@Qﬂ13W1§uuﬂgﬁﬂﬁjuﬁlﬂuﬂﬁuﬂﬂﬂﬂqﬂ AIUAIAUUUNIT % Wt umsnig

I o A A g ) v @ o A I
’Jmmummimﬂumimmumammmmmm%wugm ANTUAAUUUDNIT // Aumsms

v < 1 g o w
I@ﬂNﬁﬁW‘ﬁﬂ&ﬂuL’F’{‘Hsll'é)\iﬂ1iﬁ'l‘il,lf1/]u ﬁ’)u@j@‘ﬁ}'lﬂ ** UUUNUNITINNIAN

[ Python 3.6.5 Shell
File Edit Shell Debug Opticns Window Help
Python 3.6.5 (v3.6.5:£59c0932b4,
1)] on win3Z2
Type "copyright"™, "credits"™ or
>
RESTART:
a+ b= 8
a-b = 2
a * b = 15
a/ b= 1.66066666660606GT7T
a//f b= 1
a % b 2
a ** b = 125
>>> |

Mar 28 2018, 16:07:46

"license ()" for more inf

D:\Pyhonfile\testl.py

FsumsmIuIaneInNy
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U

oA = .
amsuums!ﬂ%ﬂuma‘u Comparison operators

v
(Z =

o A = . = @ o A Y o [ = U A
I uMsSeUNeY (Comparison operators) ADAIAUHUMIN TS VLT ouNeUA1To
! o ! v & o < Y 3 a &

aludnls FawaansveamsnfSeumeviivuazdly True win@ouluiluase vazilyu False wn
4 [ a v o A o v o o 4 . o o 3
dou'lvlidluase dduiumsnSeumeuinez ldnumdasinaoudouly if vazfmdaIus for

while tieaIUANMI Y TUsHNTY

Operator Name Example
< Less than a<b
<= Less than or equal a<=b
> Greater than a>b
>= Greater than or equal a>=b
== Equal a==
1= Not equal al=b
is Object identity aisb
is not Negated object identity aisnotb

Y I R v o A = [ ' = 1T W
saaldimudsisriumanSeumeulsannaieg wu manfSeumesuanumnu Tasau

) Y
o ledduiumsnFeuneumanlisuneuna ludualsiusdunse i wiemsnSeuieu

1 ' A 9 ] 1 q.; 1] 9 ) a =~
ATUINNITNIDUDININ Gl’é)llﬂllW;]GI’J’E]ﬂ?ﬂﬂ1§1%d1uﬁﬁﬂ1luuﬂﬁ!,‘]J%S‘UW]EJ‘]JGI,HJH‘HW Python

L& testl.py - D:\Pyhanfile\test,py (3.6.5)
File Edit Format Run  Options Window Help
# Constant comparison

print('4 == 4 :', 4 == 4)
print ('l < 2:', 1 < 2)
print ('3 > 10:', 3 > 10)
print('2 <= 1.5', 2 <= 1.5)

print ()

# Variable comparison

a = 10

b = 8

print('a !'= b:', a != b)
print('a - b == 2:'", a - b == 2)

print ()
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v Y
Tugneds  WumanFeuifenamisvionaeg  ludmdenquusaiudlumslFdaduiums
nFeuisuiuanei lunguitgesdlumsldanusuduls Fadnadeuluiluaies Idnadnsily

1 Aa v I3
True taza1¥1n 1399z Idwadnsilu False

[ @ Python 3.6.5 Shell

File Edit Shell Debug Options Window Help

Python 3.6.5 (v3.6.5:f59c0932b4, Mar 28 2018, 16:07:46)
1l)] on win32

Type "copyright", "credits"™ or "license ()" for more inf
>

RESTART: D:\Pyvhonfile\testl.py
== 4 : True

< 2: True

> 10: False

<= 1.5 False

b2 W s

I= b: True
- b == : True

Qo

>>>

U

o d
RUHUMIATINANAAS Logical operators

(3 ¥ o A

o A J . { ) o a 1
WWUHUMIATIAMEAS  (Logical operators) AR NNUMNTA Ia M ULseiua1NIg

Y o Aa

& 1A a 3 v 2 & Y] Y o
asTnFEAs U UANTNE93Y (True) Az (False) M1y Tagna lJudusinldarduiums

1 Y

o A . 1 &R . é‘ v J Yy A %
ATINAEAT IUNSITON Boolean expression FNUANUI expression vu'luazmaansgamen lauues

Q

De

!,‘ldJu Boolean

v o A d
ﬂ]‘i1ﬁﬂlﬂﬁﬂ3ﬂ1!HHﬂ]iﬂiiﬂﬂ]ﬁﬂﬂ‘l—!ﬂ]‘H1 Python

Operator Example Result
and aandb True if a and b are true, else False
or aorb True if a or b are true, else False
not not a True if a is False, else True

o Aa

) o J a v o A < v o A
Gluﬂ’l‘HW Python uuﬁmmmumimﬁmmmﬁm 3 BUA ﬁ'ﬂ AIAUUUNIT and Lﬂummmumi

{ 4 v dQ
AlH¥ouans Expression iz lanaantiil

g’/ < [ IR 3’.;
W True ¥ Expression Maaoailu True luiuaz1a
v I v o a 3 v o a Aq ¥ A . Y v d
waansilu False @8 1iiums or Wudduiumsnliienaes Expression tag lanaansiily True
= ] Y & . A 2 [ g Y v I3 v o A
MnHo8na1o1iia Expression Ntlu True Tuisusin ldnadnsidlu False tazdiddiums not 196lums

[l I v W @ ]
NAUAI91N True 1Y False !,Lazclumqﬂamu mgmamqmﬂ%’qm



69

|8 test1.py - DA\Pyhonfile\testl.py (3.6.5)

File Edit Format Run Options Window Help

print ('Log in page')

username input ('Username: ')
password input ('Password: ')

(s

(username == 'admin’ password == '3456"):

print ("Welcome')

print ('Login incorrect')

@ ' o ' < 14 { J
Tusede s ldadeTsunsusmedlumsidigszuuvesiivlea lumshezdhgszy
9y A ¥ o Yy 9 v & =2 qY0 o = A 24 y
H19dpansonyor [uazsiaruligndes duiusdeldaaduiums and eoasaaounver 19

o ] a’z Y o Y A I a <3 o o . o
HAZITHANIUUUYNAD m“lmqau”lmﬂuﬁ]mmﬂuuaaﬂmm if ITNINU

[ Python 3.6.5 Shell

File Edit Shell Debug Options Window Help
Python 3.6.5 (v3.6.5:£59c0932b4, Mar 28 2018, 1l6:07:46

1)] on win3Z2
Type "copyright", "credits" or "license ()" for more in
>>>

RESTART: D:\Pyhonfilel\testl.py

Log in page
Username: admin
Password: 3456
Welcome

>>> |

v o 4 4 3 . @ 3 :
mammsmmum@ﬂﬂmﬂm Lﬁﬂlﬁﬂiﬂﬂ%ﬂﬁﬂ%}tﬂu "admin" uaziwammﬂu "3456" “TN

y & '

o Y Y 1 Yo &
Qﬂﬁ@\i‘ﬂ\‘]ﬁﬂ\?@31\11/”11’7?(']11']53W’]Qﬁﬁﬂﬂulﬂﬁuiﬂ

Y

1 NHUNMIIZAULA Bitwise operators

@ [ 9

o Aa v A . . I v o A { o a
1A HINMIIZAULA (Bitwise operators) (Judduiiunmsnmnulussauiinvosvoya 130

o 9 o Y @ o A v Aa o 9 o =
i]ﬂﬂWi"]Ji’]HﬁiUi%UﬂLaslli”luﬁﬂﬂ Iﬂfﬁ/]'Jh],']JLLa’JG]’JﬂTLLlL!ﬂ”lii%ﬂllll@]llﬂilx‘l“lfﬂﬂﬂ”liL“]JfJ‘lJI']JiLLﬂi?J

v
[ o

1 4 4 4 ] ] kS o (%
ITAUAT YU m‘il%uiﬂﬁuﬂ‘imﬁaﬂmﬂuaﬁﬂmﬁ 'f]fﬂ\?vlﬁﬂﬁ'lﬂ Gluﬂ’]LHW Python HUEUUTYUA

o A A Y [ v a 9 Y
@nluuﬂ'lilwagl'ﬂlﬁ'lﬁ'lll’]iﬂﬂﬂﬂ'ljﬂllllﬁéuaqeuagaiﬂﬂﬁithﬂ

Operator Name Result
& Bitwise and a&b
| Bitwise or alb
" Bitwise exclusive or a”b
<< Bitwise shifted left a<<b
>> Bitwise shifted right a>>b
~ Bitwise invert ~a
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%

o A v A 9 o v A 9 A 3 @ a 9 A o U Y v
'N]Huufﬂﬁﬁgﬂﬂﬂ@ﬂ“]ﬁﬂﬂ1§ﬂﬂﬂﬁﬂl@ﬂm@yﬁ“ﬂlﬂuﬁﬁlﬁﬂl Taglnaua o imruan 1vnuy
@ S a J < 1 " X ] ° @ . =
muﬂiuu ﬂ’t’]l]W'Jmﬂiﬂglﬂﬂﬂ'llfﬂa'I‘L!Gluﬂu')ﬂﬂﬂ'lllFl]'l‘lugﬂllﬂﬂell@ﬁ@%aﬂlﬂ']uﬁﬂﬂ (bmary form) 3

9 ~ 1 2’, [ 2’, Yo o A 1 dy [ v 9
‘]Ji‘éﬁﬂﬂ‘]J]lﬂﬂ’JfJLWEN 1 1ag 0 IMmuu mumsﬂ%mmmumimam‘lumi%ﬂmsﬂmayja"lﬁ%mq U

(3

AAIDY1
| & *testl.py - D:\Pyhenfile\test].py (3.6.5)*
File Edit Format Run  Optiens Window Help
a = 3 # 00000011
b =5 # 00000101
print('a & b =', a & b)
print('a | b =", a | b)
print('a ~ b ="', a ©~ b)
print('~a ="', ~a)
print('a << 1 =", a << 1)
print('a << 2 =', a << 2)
print ('100 >> 1 =', 100 >> 1)

[

(J ' < v o A a 1 @ @
Tudreee Wumsldaduiiumsseauiindszinnaiee lunu Python 1515d14)5 a tazda

o 1 Yo o o w Y J Jyy o
Llﬂi b LAZNIUUAAT 3 IAS 5 Glﬁﬂﬂ@]']!tﬂﬁ@’lﬂa’lﬂﬂ Lﬂ“lﬂﬂ’amuuﬂﬂﬂugmﬁaﬂ:}m& Glumim\ﬂu

g’J o = \ a
uuTﬂmﬂm%mqmmazﬂmmm

[ Python 3.6.5 Shell
File Edit Shell Debug Options Window Help
Python 3.6.5 (v3.6.5:£59c0932b4, Mar 28 2018, 16:07:46

1)] on win3Z2
Type "copyright"™, "credits™ or "license ()" for more in]

RESTART: D:\Pyhonfilel\testl.py

[Tl
-

Y3

WVHUMIUVVAAD Sequence Operators
¥ o A I a < .
luni1 Python Tddutumslumsasngeumsitluaundnlusouidnilszinn List Tuple
L. @ o A . Y v v & oA ) Yy o
18 Dictionary AIAUIUMT in 1 lumsasrvdeudmnaniulioglueeuina dmnnuaz lanadns
I ] 9 LY~ v o A . g}/ o v 9 ]
WU True uazvin lainvae lawadnsidu False waz@duiiums not in HuazauasIn U vianlal

v I
szllﬁ'waawmﬂu True UNY
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ms1gvesmaiumsiumsasraeumstiuaininluesudn luniu Python

Operator Name Example
in Object memberships ainb
not in Negated object memberships anotinb

Y
A1081Ms Iauvesaduiiumsmanil ezlilumsasdeunsiieguesdoyaly  List

itag Dictionary

l_j; testl.py - Di\Pyhonfile\test].py (3.6.5)
File Edit Format Run Options Window Help
names = ['Mateo', 'David', '"Andrill', '"Joshep']

if "Mateo' in names:
print ('\'Mateo\' exist in the list'")

else:

print ('\'Mateo\' not exist in the list")

if "Jonathan' in names:
print ('\'Jonathan\' exist in the list'")

else:

print ('\'Jonathan\' not exist in the list')

numbers = {'1': 'one', '3': 'three', '2': "two', '3": '"five'}

if "one' in numbers.values() :
print ('\'one\' exist in the dictionary values')

else:

print ('\'one\' not exist in the dictionary values')

it "7" in numbers.keys():
print ('\'7\' exist in the dictionary keys')

else:

print ('\'7\' not exist in the dictionary keys')

(J ' I g
Tugedie dlumsastedeudoyalu List wag Dictionary TuTisunsuvousiiidanls List

= A ] Yo o . A 1 ¥ = T . = 1 v JAn Y
names G]f\il]‘ﬂfl“b’f]’t]gﬂﬁﬂu 51 19ea4 if iNATIVEAIUN "Mateo” uumgslu List ﬁ'ﬁ'ﬁ]ulll WaﬂW‘ﬁ‘Vlhlﬂ

Y
v v '

I A A A 1 ] 3’/ [ A . 1 I
uu%ztﬂuﬂiﬂmﬁz%auag UAZADUINTIVADU "Jonathan" uu"lmwu%’e)mﬂmﬂu List aonuns

A ) L. A Lo 2 I v A< '
ﬂﬁ?ﬁ]ﬁ’e‘)ﬂﬂﬁhﬂgﬂlmmﬂgaﬁlu Dictionary 84910 Dictionary uulﬂum@ﬂaﬂlﬂﬂiuﬂﬂl@q Key Uag

QU

4 @ £ ) 0w
Values 1W0AFI989UN Key 151909 U T0N keys() 1zt 59 values() #1131 Value
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| & Python 3.6.5 Shell
File Edit Shell Debug Options Window Help

Python 3.6.5 (v3.6.5:f59c0932b4, Mar 28 2018, 16:07:46)
1)] on win32

Type "copyright", "credits" or "license ()" for more inf
>>>

= RESTART: D:\Pyhonfile\testl.py
'Mateo' exist in the list

'Jonathan' not exist in the list

'one' exist in the dictionary wvalues

'7T" not exist in the dictionary keys
>>>

MINIIVTOLAIAIINDI Truth Value Testing

A o ¥ g v A ¢ o & g )
Luﬂﬁﬂ1ﬂﬁﬂuﬂiiuﬂ1ﬂ1 Python uiuﬂuihzuTwmayauuuqﬂu1uﬂﬁ ANUUDDULIIAANG U
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Y
=1
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NITNUNDNTIVNIAT Boolean Tﬂﬂﬂ1611qumﬂumwgﬂﬂszmmﬂu False
-None

-False

1 4 Y 1
-mgudvestoyailszinnaayla i o, 0L, 0.0, 0;

9 o A

-Joyauvumaunnuar iy, O, []
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-AipyatUy map 1A {}
y Ay v X o o A
muﬂimﬂﬂmamﬁ%ﬁwu HALANTAINANYANMUUANTIA _ nonzero_ () 13D __len_ ()

1 dy 1 1 v Jd A 1

tazseAHAN AN UAUENTOA1 Boolean False
1 VA ~ A ANy g}/ a I g’u <
AIUADUY muaﬂmuamﬂw"lﬂﬂan"l,ﬂuu%gﬂﬂigmmﬂu True MNUA UATDOURAVDY

Uszianlan Ay True i
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for x in range(3):
print (x)
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print ('Final x = %d' % (x))
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1 28 i® GPIO, ID_SD (SDA.0 — SCL.0)
V1 29 A9 GPIOS
V131 A9 GPIO6
U1 32 v GPIO12
V1 33 v GPIO13
U1 35 A® GPIO19
V136 A0 GPIO16
V1 37 Ao GPIO26
V1 38 A0 GPIO20
V1 40 fiv GPIO21
dsums¥eunaldauu) GPIO a¢1d Jumper Wires Cable “Female Cable” @auitnuan

1 9 1 1
GPIO tiWedauazSudan Digital wutiu dgdeslimationTisunsuion1uquun GPIO pauay
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[

3 ) ' H
vy lumdnn 9 Taems@oullsunsuniu dwmSudsudoullsunsy aasldlsunsunls

Y

' [ 4 @ J .
aude lidudeu mednianiuguan GPIO uuvesa RPI Fallsunsumsaiiellsunsuaiuguan

GPIO e 115171 Python AMNAUTZUF1IAAT Raspbian

Aa0e19m 31Tl Usun 530 9f WA IVAN Input — Output YBIV1 GPIO @380 111 Python
1. Weuldsunsunvanlinszniuy
J
GH LR

1. UpsA Raspberry Pi

2. UosANARDY (Breadboard)

3. laToaulasuas (Diode LED)

v 9 . o
4. IAUNU (Resistor) 330 Towu
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5. @18 Jumper

VUADUNINDIIDI

' 4 g’/ 1
1. @1 LED (laTeanlaauas) nouduazdeainvidiuin (+) ¥89 LED 1agn131191v1 LED
9

9 [ g‘/ A g’; [ ~ A
191ae1In31 V1Y AB VIVIN (+) #IUVT LED NauUnI A9 VAU (-)
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4. 111 Female Cable (¥1227%) (@eU1919191 PIN6 (GROUND) ¥9491 GPIO

5. doudnyna Output (dyauddInea A1 0 ¥io 1) Taold Female Cable aamdA Y1 PIN3

(GPI102)

6. 178U Male Cable N1F0UADYU1 PIN3 (GPIO2) A0 LUIAI@ UMY 330 oW Ho11AT12993

Tlpgnsu
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v
U

Tuneumseullsunsualen 1y Python

A

§ A a 4 a {
Lﬁ@t‘ﬂ@iz‘ﬂ‘ﬂﬂg‘ﬂﬂmi Raspbian U93U83A Raspberry Pi uaa liaana pi - Programming -->

o

Thonny Python IDE iy TsunsudmsudenTaamaad1ea141 Python
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Q
> i‘-@} Geany
1

> ‘ Greenfoot Java IDE

3 a Sense HAT Emulator

Sonic Pi

>
'ﬁ% Thonny Python IDE

Wolfram

a 1 £ o o a 4 4
seunelantiae Thonny Python IDE Aumnlvisffeusdensenun Code tioaiis

T5unIuAILANINDT

T& Thonny - <untitled> @ 1:1 - [m] s
File Edit View Run Device Tools Help

DEH O% @@ 2n @

<untitled=> - Assistant ~

1

Shell ~
Python 3.7.4 (bundled)
>>>

2 9 o~ & Y o = v . ' A <
Fuauen TUsunsuNoAIURUYI GPIO 1AgazAp3iIn13i38n 1% Library GPIO nou Tagnuw

'
(2

ANaN import RPi.GPIO as GPIO
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T& Thenny - D:\RaspberryPythen\test\light.py @ 1:24
File Edit View Run Device Tools Help

DEH O#F <3 oo @

light.py
1 import RPi.GPIO as GPIO

~
=

v
(2

g’; 4 1 Aa J o
UG on 14 Library time i 19 lumsniaanar Tagldnunsids import time

T& Thonny - D:\RaspberryPython\test\light.py @ 2:12
File Edit View Run Device Tools Help

DESH O% m.am» @

light.py *
1 import RPi.GPIO as GPIO
2 import time

Y
aaen Inuadmsumsidenldau PIN 409 GPIO TagmunioFenldanuauaiauusdu (PIN)

=1 1 4 A A 9 A c;y/ 1 d'dy =\ 9
Negluvesa RPI (GPIO.BOARD) %30i38n 149110 1u¥0v9 411149 (GPIO.BCM) ualuniazizonly

o w 2 @ amxal ' v 92 9 9 a 9
NUMUANAUVDIVT GPIO (GPIO.BOARD) %QL‘]JH’JTJ’TNWEJT‘I’NLLE]&mlﬂ%ﬁllﬂﬂﬁ!iﬂﬁucl%\ﬂuﬂﬂﬂ’(]ﬂ

Yo A

TaeNUWAIES GPIO.setmode(GPIO. BOARD) teia1az 19355 on 1am¥ovo 911 GPIO Arleatlasuain

#7171 BOARD 13y BCM

T& Thonny - D:\RaspberryPython\test\light.py @ 3:25
File Edit View Run Device Tools Help

DEHEH O% v man @

light.py *
1 dimport RPi.GPIO as GPIO
2 import time
2 GPIO.setmode(GPIO.BOARD)|

duaeuae litlumsiaenviiiez 19131 Digital Output TaBWUHAIAY GPIO.setup(3GPIO.OUT)

Tae 3 099 11 PIN3 1131 13138 U0 A UAIE UMY (Resistor) tiag GPIO.OUT %unedd 1

[ Y A g .. A o an o A
PIN3 simihindlu Digital Output iWedsdynmaInea lldaneas linznsy
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T& Thonny - D:\RaspberryPython\test\light.py @ 4:23
File Edit View Run Device Teols Help

DEH O% <o . @

light.py *

1 dimport RPi.GPIO as GPIO
import time
GPIO.setmode(GPIO.BOARD)
GPIO.setup(3,GPIO0.OUT)|

wm B w N

Wnaeems 11993 aznsuhauludnvazaauazduiuldFesn  szdeadoumdelums

ugilliliSeeq Taefiunmd while(1) : #50 while 1 : #3® while True :

Ti Thonny - D:\RaspberryPython‘test\light.py @ 5:10
File Edit View Run Device Tools Help

DEH OF @5 a6 @

light.py *

1 import RPi.GPIO as GPIO
import time
GPIO.setmode(GPIO.BOARD)
GPIO.setup(3,GPI0.0OUT)
while(1):

awn kWM

o . a do o 1 d'n'/ a
MU while ILHUWAITI GPIO.output(3,GPIO.HIGH) tWada 13 11 LED @n

T& Thonny - Di\RaspberryPython\test\lightpy @ 6:29
File Edit View Run Device Tools Help

DEH OF% =35 2% @
light.py *
1 import RPi.GPIO as GPIO

import time
GPIO.setmode(GPIO.BOARD)
GPIO.setup(3,GPI0.O0UT)
while(1):
GPIO.output(3,GPIO0.HIGH)|

~Nawnm P wN

¥ a s0 & ' A a g Aa A A Jdo o 1 .
mﬂuqulWﬂ1ﬁﬂ“Hu’NL’m1!Wf]11’9i}"l1/\|ﬁmﬂuizEJ$L’Ja1ﬂ’JuTﬂ IﬂﬂWMWﬂ’lﬁ\jj’] tlme.sleep(l)

(J IS A o a A v
mgamﬂlumamammmuwmwumam



T Thonny - D:\RaspberryPythonitest\light.py @ 7:18
File Edit View Run Device Tools Help

NEH O < .2 @
light.py *
1 dimport RPi.GPIO as GPIO

import time
GPIO.setmode(GPIO.BOARD)
GPIO.setup(3,GPIO.OUT)
while(1):
GPIO.output(3,GPIO.HIGH)
time.sleep(1)

O~ B wmMm

ao'ldaziuimaa 1 sy Tasusieaadn GPIO.output (3,GPIO.LOW)

T& Thonny - D:\RaspberryPythen'test\lightpy @ 8:28
File Edit View PRun Device Tools Help

AEH O <3 &5 @

light.py *

1 dimport RPi.GPIO as GPIO
import time
GPIO.setmode(GPIO.BOARD)
GPIO.setup(3,GPIO.0OUT)
while(1):

GPIO.output(3,GPIO.HIGH)
time.sleep(1)
GPIO.output(3,GPIO.LOW)|

0 00 ~l O v B w M

[ v Aa A do @ 1| 1 Aa
gazniana 19 Idun i Taeiumdadn time.sleep(1) InHwa1 1 3014

T& Thonny - D:\RaspberryPython\test\light.py @ 9:18
File Edit View Run Device Tools Help

DS O o . @
light.py
1 import RPi.GPIO as GPIO
2 import time
2 GPIO.setmode(GPIO.BOARD)
4 GPIO.setup(3,GPIO.OUT)
5 while(1):
6 GPIO.output(3,GPIO.HIGH)
7 time.sleep(1)
8 GPIO.output(3,GPIO.LOW)
9 time.sleep(lﬂ
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o < Y Y o A A Y o Y A 7 ' .
liJ@WllWﬂ’]ﬁQ!ﬁﬁﬂllﬁ'ﬂﬁ'ﬂ’]ﬂ’]ﬁ Save Tﬂﬂ!aﬂﬂﬂ File --> Save L!,mmmiﬂ\i%a]l%laﬂlu%m File

9 H
Name : 9niunantu Save TaglWldmiuiinzegluTames /home/pi

Q

T& Thonny - Di\RaspberryPython\test\lightpy @ 9:19
File Edit View PRun Device Tools Help

1 New Ctrl+MN a5 @
[Z= Open... Ctrl+Q
Recent files 4
Close Ctrl+W
Close all Ctrl+Shift+W GPIO as GPIO
| Save Ctrl+5 :
YT lie (GPIO.BOARD)
Save copy... 3,GPIO0.0UT)
Rename...
prt.. Cti+P rtput (3,GPIO.HIGH)
Bxit Alt+F4 eep(1)
: GPIO.output(3,GPIO.LOW)
T Save As *
T <« RaspberryPython » test v D Search test »
Organize + New folder (7]
[ This PC ~ MName - Date modified Type
“J 3D Objects F 1py Python Fi
I Desktop @ 2py Python Fi
EZ-‘] Documents F light.py Python Fi
test. Python Fi
‘ Downloads B te B e
N Music g = >
File name: m v
Save as type: | Python files (*.py:*. pyw) v
» Hide Folders Cancel

4 < ' d 4 o
Lﬁﬂﬂ"liﬁlﬂuiﬂﬁuﬂﬁuLﬁiﬁ]ﬁﬂ‘ﬂ%ﬂmlﬁl’) @I@ulﬂﬂ&ﬂuﬂﬁ Run Tﬂillﬂiulﬁﬂﬂlﬂﬂuﬂﬁﬂ%ﬂu

2995 Insznsu Taeaani)y Run

File Edit View PRun Device Tools Help

JﬁH 25 g0 @

|Rur1 current script (F5]|

[y dd‘ Y
WaanNsN 16

a

T Thonny - D:\RaspberryPython\test\light.py @ 9:19

1 < a =} [ ] a ~ v o A ]
ulﬂif)ﬂlﬂﬁ\‘lllﬁ\‘l LED v@aaitlunat 1 319 tazaudunal 1 3 ﬁﬁﬂﬂul’lﬂliﬂﬂ € WS U

& q1lnsal ouTPUT ludiiAevaealvl LED ey aen1 HIGH (lvda) naz Low (lvid)
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2. Ylsunsuidlanazlaviaea’vl LED dagi) Push Button

gilnsal

1. uesa Raspberry Pi

NEW Pi3 B+

2. inea LED

o Y o
3. A UNIY 330 ToHy
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4. Breadboard

5. @18 Jumper

6. Push Button

15M9923
1. 178U LED U Breadboard
v
2. 91 — (d) vearaea 11 LED @eu91f 1984 PIN6 (GROUND) 48991 GPIO
! Y v o 9 o
3. 91+ U934 LED 191N UAIATUNIU 330 Tm/m

4. 919NT19UDIRAIUNIU 330 ToruFoUHNUFD PINT (GPIO4) 49991 GPIO



102

2. 1781 Pushbutton U1 Breadboard

3. (@08 Jumper NUIV19H HIUB4 Pushbutton #0I1A UV PIN14 (GROUND) 48491 GPIO

4. 170UEY Jumper NV18NY19111949049 Pushbutton AB11AUYU1 PIN11 (GPIO17) Y89%1 GPIO
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= Y o &
M3veulAamME

1 import RPi.GPIO as GPIO
import time
GPIO.setwarnings(False)

[

GPIO. setmode (GPIO.BOARD)

GPIO.setup(7,GPI0.0UT)

GPIO.output(7,GPIO.LOW)
GPIO0.setup(11,GPT0.IN,pull_up_ down=GPTIO.PUD_UP)

~ w1

) QQ

10 while True:

11

12 if GPIO.imput(11):

13 GPIO.output(7,GPIO.LOW)
14

15

16 else:

17 GPIO.output(7,GPI0.HIGH)
18 time.sleep(0.1)

19 GPIO0.cleanup()|

HAaNS
iiionaijy Pushbutton 1w LED az@a (HIGH) a1 lunaiju Pushbutton vl LED 9261 (LOW)

#a91nsainflu INPUT fim Pushbutton tazeilnsaiiilu OUTPUT Ao viaealvl LED
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Y] U S &, Y d' 4
A39e19mM 31Ul )sun e sdWenILAN Input — Output YBIU1 GPIO @I Scratch
msitlariaea LED
iy
gunsadesly

1. uosa Raspberry Pi

2. Breadboard 830 %04

v 9

3. gadumu 330 Tewu
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4. vinon'lWl LEDs

Y o

5. @19 Jumper AA-A1HY

u

TUADUMIADNLVDIA

H 9 9
1. iaoa LED ¥ udeuidi Breadboard Taga1inaauvzeganazind 1519z duna ldoin e

4 2 L o4 2
V11923 UTIVIN VFduIziluIan
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39 Raspberry Pi

4

PING6 (Ground) U93UD

9 o
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v A

Y

9
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Tl

PIN29 (GPIO5)

1
A

Y

FUNFO AN AABINVAINIUNIU 1HNDTL

=

9

fie Taoie 1@ ua I

r Ag-A e

U1ane Jumpe 7

4.

o

L FeVENUUN

=

GPIO Input/Output Tuntl

Y A 1

=
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Y
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1. LEISJHE::II‘}JS 1n53 Scratch 2 lagh Raspberry Pi => Programming => Scratch 2

Sprites

Stage Catl
1 backdrop

New backdrop.

a/an

O T

r% Education

& Office

@ Intemet

m Sound & Video

? Graphics
M Games

’IJ Accessornes

@ Help

| == | Preferences

BN & Filev Editv

New sprite: @ / & &3

43 BlueJ Java IDE

> i) Geany Programmer’s Editor

> .“1 Greenfoot Java IDE
> * Mathematica

> @ mu

> G Node-RED
> 6 Scratch
&) Scratch 2

3 Sense HAT Emulator

Sonic Pi

>
Tk Thonny Python IDE

v

Seratch 2
T+ HMNO

Scripts

I Looks
I‘Jom.—m

fren I
Jpata [ rore

peint in direction (G5

peint towards mousepante:

go to mo

el glide @ secs to x: @ y: @

e

108
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2. Gudesullsunsy Tasisenldlausis GPIO 147 Scripts => More Blocks => Add an Extension

IFI ita More Blocks

Make a Block

Add an Extension

i@on Pi GPIO uaanalu OK

Extension Library

All
Hardware

Pi GPIO

v
(2

Y o ] @
‘l]gulﬂ A1 GPIO YUNIAINTN

lrl ita More Blocks
Make a Block

Add an Extension

Pi GPIO ¥ ®

set gpio

gpio is high?

Pl SenseHAT
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3. 1w Sprites tWoa3191juna Tagln
Sprites

o

Stage Catl
1 backdrop

MNew sprite / ﬁ (o]

New backdrop

-/ -

@onglijundesms udina OK

E]

Sprite Library

v . A 2
92 1@ Sprites [N 1

Sprites New sprite: @ / & D

% °
Slage e g
1 backdrop

New backdrop

“/ e




18®n Sprites button! te@eumdwd 1y

Editv

Filev

A e
N Ew

+

Sprites

Stage

1 backdrop

New backdrop

“/ae

= o & <
WfJUﬂ']ﬁQTﬂfJﬁ’]ﬂﬂaﬂﬂ

Filev Editv

when this sprite clicked
when backdrop switches to backos

loudness

when )

e e 1 racene o]

New sprite: € / am

Sprites

tage
1 backdrop

New backdrop:

a/ae

New sprite: Q / H' (O]

~ e

Scnipts Costumes

] Matior
J Look

l': yund
|
i

Pen
Data

when toace

key pressed

when this sprite clicked

when backdrop switches to backs

when loudnass

> @

messagel

broadcast

and walt

broadcast messagel

when this sprite clicked

broadcast messagel

111



6.

A . A A o v 9
1@®n Sprites Catl tNoWeumdai 11

Edit v

Filev

[ o |
.,

Sprites

Stage Buttonl

1 backdrop

New backdrop

-/ e

= o o <
Lﬂlﬂuﬂ’lﬁﬂiﬂﬂa’lﬂﬂaﬂﬂ

@ Filev Editv

Sprites New sprite: @ / & @

Stage
1 bacidrop

New backdrop

a/an

New sprite: Ll / H' (o]

touching color 1y 7

color s touching 7
e

days since 2000

~e

& A we
u Aw
Scripts Costumes Sounds

J votior
oo

I')»):'d l\_;.v 5iNg
I‘JII'?r‘lliv'f
lu‘ re Blocks

when wace

key pressed

when this sprite clicked

when backdrop switches to backd

when ‘oudnass

> @

broadcast messagel

broadcast mess20:l  and wailt

i

when | receive messagel
move @ steps

set gpio 5 to output high
wait €0 secs

to output low

set gpio 5

if touching mouse-pointer ? _then

"go to x: @D v: @
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U

msmaanalnasias

aunsal

1. voia Raspberry Pi

2. Breadboard 830 ¥4

v Y

3. gadumu 4.7 nlaleviy
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4. waoa'ln LEDs

5. @10 Jumper AIR-A13lY

u

4

B N
\\,.s
NG
N %
BN
BN N
SNy
B i
P

SN SR
‘5\¥ \\ ~ >

\ o

¥
g

VUADUMDIIDI

9 H 9 9
1. 1 maoa LED 1143 A3 MWL%EI‘]JL‘lsﬁﬁ Breadboard Tﬂﬂmmﬂmammgﬂuamm 13198 aINA

) ) 2 & < 2 2
18910 Snenaziluiiuen iduaziuinay
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P
2. 1 ’Jig]}"lu‘l’l"Iull"IL?TEJ‘U!‘lT"ILLﬂ’JL?]fJ’Jﬂuﬂ‘U“U’J‘U’Jﬂ

o v Y v A 9 v 9 = 9 A = [ gll
3. a1 Jumper a-aaudie Taslo i uAIRN IdoUIINYo WD URGINVIIADYOHADA LED
2 v Y
NI UAdadeu Input/Output (Jutaz@eunnuv PINIL (GPIO17), PIN13

(GP1027), PIN15 (GPIO22) MNa19a1)
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= o o
YU

when clicked

set green to fY
set yelo to g

set gpio 17 output high

set gpio 27 output low
»
set gpio 22 output low

| :

set gpio output low
»

set gpio output low
»

set gpio - output high
| — — .

¥
set gpio 17 output low
»

set gpio = output high
»
! set gpio 2: output low
| G

\ i\ N Y 1 U
nnuaenmdasumIau lasdsemeadanis 3 aauls medsa GPIO 1811l Green
Y
MR GPIO 17 3115 yello 11171 GPIO 27 red (MR GPIO 22 911U nuaa ¥ 81 GPIO
17 714 GPIO 27 # GPIO 22 ¢ 114239 1 3119 81 GPIO 17 §1 GPIO 27 #1 GPIO 22 a4 1131250 1

a [ 1 U a o sol 4
119 §1 GPIO 17 AUGPIO 27 8919 GPIO 22 &1 58 1 3119 hauua liisesq
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b4 ia o v
msadunuaaunund s
g
aunsanld

1. vosa Raspberry Pi

2. Breadboard 830 ¥4

Y v A

3. @18 Jumper AIH-AL

G
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4. @19 Jumper ALY — ATY

5. ﬂnﬂﬂ Pushbutton

3703995

1. 11]una Pushbutton MUFeUIT1 1Y Breadboard

El
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Y v A

2. 14 Jumper LUVAIR-AdIE 1 14 1F§8U1A PING (Ground) ¥09UD3 A Raspberry Pi 1164

u

¥oalaf 181ui09 — Y99 Breadboard

Y o

o : ' o 1 <
3. 19a10 Jumper LUURIG-6 (FoUINIAIUNIO9TJu Push Button 11d30alan Ia luiad -

U

P
=} (4 o

994 Breadboard (M UHUBUNUNG 2 ﬂﬂJ)

o v 9 o A = = [ = Ao A ' o
4. Uy Jumper AIN+AUNY N1Lﬁﬂﬂllﬂ3lﬂﬂ?ﬂﬁﬂuﬂﬂ Pushbutton 2NVINEIINDY !ﬂf’é)ll@]ﬁlhlﬂﬂﬁ

1 PIN3 (GPIO2) 11a¢ PIN5 (GPIO3) ¥B4U83A Raspberry Pi m1ud s
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YUADUMTIVYUAIN

¥ 1 1
1. afamanunaalinumny Taglun Stage Llﬁiﬂaﬂﬁﬂﬂ Choose backdrop from library

Sprites New sprite: ’Q‘ / ﬁ

A & v Ay 9
INNUHAINADINIT HAINA OK

-----Wﬂﬁﬁ

;;;;;

Backdrop Library

anl
ot

-ﬂ

l,l.___—-ﬂmM
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Y & v o
vz lAnmnuwas aagll

o =00/~ vE

9 (Y ] A A .
2. 943198702A5 11l Taeaani New sprite

Sprites New sprite:

4
£ '

1 backdrop

New backdrop

-/

I
Aa A4 1

o {
ondlazasMiluglanyea1 Monkey2 udana OK

Sprite Library
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Y v A é' - Y @ 2
%z"lﬂmazﬂimmum mﬂuui‘ﬁﬁﬂﬁ’m%ﬂi Catl ‘VN]l‘iJ

P
Sprites Mew sprite: ¢ / ﬁ ﬂ

llltt
Stage Monkey2
2 backdrops

New backdrop:

-/

9 (J g = ( A .
3. @51982a2A5YUNION 1 62 1ae 11N New sprite

r
sprites New sprite: € / ﬁ (0]

: o

Ahae H

Stage Catl Monkey2
2 backdrops

New backdrop:

“/ e

J { <
@enmrazasnilugzindre udana oK

Sprite Library

S R IR

Abby Amon Anna Anna Ode to Code Appie

KRR X TR

Bananas Basketbal

Al 5
= 0 S & (1

Butterfly2  Butterfly3

‘‘‘‘ Ave

POV ¥ \V* L

1z 1ddagns 2 ¢ Asgll



2 backdrops

New backdrop

“/ -

9 dy o Id%‘ =)
4. ﬁ51\1ﬂ’|ﬂwu1’ia\111’iumuu’lﬂﬂ

Sprites Mew sprite: ¢ f ﬁ (o]
> [
Stage Monkey2 Bananas
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1 1 meaaiiuninauny Taglun Stage udrnaniily

E]

PR
Choose backdrop from library 1@ 180AANHUNEINADINS

New backdrop:

h/ e

‘

a
A
/
N
a
o
T
&
i

a o &’ [ v H 4
5. e T lua U raIne UV “Game over” Tae lUNAT09310 Text

New backdrop: —
+ blue sky?2
M/ Q@

1

backdropl
4B0x360

2

blue sky
4922367

blue sky2
4922367

- . -
Scripts Backdrops Sounds

n o Clear | Add

Import

7 [pfa | &

I-QHOCI /i~ > Ed
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A o ) v A A A A Y A ' 9
6. laﬂu@‘l’]ilﬁuqsllﬂﬂ'l'lil3J’]ll'3$5]3\1ﬂa']\1ﬂ']ﬂ Tﬂﬂﬂﬁﬂcﬂlﬂﬁﬂ\iuﬂ Select LAAADNNADIVDAINY

v v
Scripts Backdrops Sounds

Newba:kdmm bueskyz n o Clear | Add | Impost A=
a/am
1
x
s
backd 1
i b
. O
O
) 7 ] Q
e Game Over T
492x367 C}
e
E?
blue sky2 21

492x367

7. 5uweuTsunsy TaeFenld lausis GPIo vuwnldam Tag'lUf Scripts = More Blocks

=> Add an Extension

Scripts | Costume Sound
] Motion J] Events
I|-|:--. Ilf--l"' 0
I".h-l.'l l"\-=l-||
Il'e-' I-:J-'J:-'=t:|:
Make 3 Block

Add an Extension

A . Y 1
8. 1@ Pi GPIO 1a7nAu OK

Extension Library

All
Hardware

Pi GPIO Pi SenseHAT
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v
(2

9
1214 Mda GPIO YAzl

Scnpts Costumes Sounds

] Motion JJ events

ILnnkﬁ Ifu'llml

J sound | sensing

Jren J] operators

IData More Blocks
Make a Block

Add an Extension

Pi GPIO ¥ o

gplo Is high?

a { o a3 o o
9. AaNNAIazAT Monkey2 U@ INUADNMHI Aagll

when clicked
go to x: @ y:
set gpio 2 to input
set gpio 2 to input

forever

if not gpio 2 is high? _or key Ieft amow

change x by &Y

b
it not gpio 3 is high? or key rightarrow pressed? then

change x by D

v
o

< o & A v v @ J . { o U
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4. 918 Jumper

115793993

1. 1@8 IR Reflective Sensor 11 Breadboard
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workshop!.py * 3
import RPi.GPIO as GPIO
import time

-
#Fionld luganialsan

GPIO.setmode(GPIO.BOARD)
GPIO.setup(7,GPIO.IN)

~shn
#Set m PIN7

while True: Fmmmug hliGang

print(GPIO.input(7)) #inavnvinm PINT
time.sleep(1) 1 second
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weekshopl py X
1 import RPi.GPIO as GPIO #isnliluganialésum GPIO
2 import time #Funliluga time wialsamnmiamininm
3
4 GPIO.setmode(GPIO.BOARD) #ivnnniionn GPIO winwanm
5 GPIO.setup(7,GPIO.IN) #Set m PIN7 --> Input
6
7 while True: Hummughliaog
8 print(GPIO0.input(7)) #iuaunvinm PIN7 daifa IR Sensor
9 time.sleep(l)  #wunn 1 second
10
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workshop). py
impert RP1.GPIO as GPIO
import time

GPIO.setmode(GPIO.BOARD)
GPIO.setup(7,GPIO.IN)

while True:
print(GPIO0.input(7))
time.sleep(l)
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113793923

1. (@oUsuIyo§ DHT22 UU Breadboard

3. (@8UE8 Jumper 319 PINT (3V3) Y8491 GPIO ¥09U03A Raspberry Pi A01163%049 + (1197

UUIAIALAL) VY Breadboard
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5. 1{@8UEY Jumper #1091NU1 out Y9I DHT22 11J63 PIN7 (GPI0O4) 49391 GPIO
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pi@raspberrypi

3. a1 Ivan'lavusis Adafruit DHT Tagiasifmda

git clone https://github.com/adafruit/Adafruit Python DHT.git
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import Adafruit_DHT
import time

while True:
5 h,t = Adafruit_DHT.read_retry(22,4)
print("Humidity = %.2f && Temperature = %.2f" %(h,t))
time.sleep(2)
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workshop2 py ®

import Adafruit DHT
import time

while True:
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time.sleep(2)
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Shell

>>>
Humidity = 52.20 && Temperature = 25.90
Humidity = 52.60 && Temperature = 25.90
Humidity = 52.70 && Temperature = 25.90
Humidity = 52.70 && Temperature = 25.90
Humidity = 52.70 && Temperature = 25,90
Humidity = 52.60 && Temperature = 25.90
Humidity = 52.60 && Temperature = 25.90
Humidity = 52.50 && Temperature = 25.90
Humidity = 52.50 && Temperature = 25.90
Humidity = 52.50 && Temperature = 25.90
Humidity = 52.40 && Temperature = 25,90
Humidity = 52.40 && Temperature = 25.90
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3. %1 MCP3008

4. Breadboard

5. @18 Jumper
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2. @V Jumper 9101 PINT (3V3) 40391 GPIO J1/§agrealan 1d1uuad + @uag) ves

Breadboard

3. 1@Ua19 Jumper 91091 VDD (117 1 ¥ile) voari MCP3008 lildauna + (Fuag) vos
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6. 1{@8UEY Jumper 91NV AGND (117 3 ¥Nii0) ¥oe¥1 MCP3008 T1/§aaa - @) ves
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7. 1 @88 Jumper 9101 DGND (117 8 ¥ii0) ¥e9¥1 MCP3008 T1/§aa7 - @) ves
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9. 1@V Jumper 9101 DOUT (117 5 vilo) veard McP3008 11d3 PIN21 (GPIO9

SP10_MISO) 48391 GPIO

10. (#8188 Jumper 910V1 DIN (V191 6 ¥1i0) vo9%1) MCP3008 11J§3 PIN19 (GPIO10

SP10_MOSI) 48391 GPIO
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11. {@0Ua1@ Jumper 9191 CS/SHDN (V171 7 v2nile) ¥ee¥1 MCP3008 1163 PIN24 (GPIOS

SP10_CE0 N) 49491 GPIO

= Jd v dy a @ a
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sudo apt-get update
sudo apt-get install python-pip python3-pip
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I from gpiozero import MCP3008
2 import time

4 port = MCP3008(0)

while True:
value = port.value

14 humidity = round(1023 * value,2)
15 print("Humidity = ", humidity)
16 time.sleep(1l)

5. 1fudin IauazSulusunsy Tasndaniy Run

& 48 M l§21 EEEEBH © O

New Load Debug Stop

workshop3.py %

1 from gpiozero import MCP3008
2 import time

4 port = MCP3008(0)

while True:
value = port.value

1 humidity = round(1023 * value,?2)
15 print(“Humiditﬂ =", humidity)
16 time.sleep(1l)
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5. @18 Jumper
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1. 1@ LDR Sensor 1Y Breadboard
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2. 1@8Ua18 Jumper U Breadboard 1A8ABL0ARGINUUIAIUHIIYDI LDR Sensor a@utlany

10 Jumper dna1uae 1Ugsv1 PINT (3V3)

= v 9 a S Y w 2 o a9 &
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% % a 4
4. 19ee Jumper (§8UUY Breadboard 1141193883701 LDR tagdId umu 4.7 0 laleriu
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(Ground) Y9991 GPIO
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1. Waldsunsy Thonny Python IDE Taela)? pi> Programming > Thonny Python IDE
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2. weuTalsunsy aatl

import RPi.GPIO as GPIO
import time

GPIO.setmode(GPIO.BOARD)
GPIO.setup(10,GPIO.IN)

while True:
print (GPIO.input(10))
time.sleep(1l)

3. tudinuazsuTsunsy Taeaantju Run

+* B M BEEEE o
New Load Run | Debug Stop

workshop4. py %

import RPi.GPIO as GPIO
import time

GPIO.setmode(GPIO.BOARD)
GPIO.setup(10,GPIO0.IN)

while True:
print(GPIO.input(10))
time.sleep(l)
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NEW Pi3 B+

2. MQ-2 Sensor

4. Breadboard

5. @18 Jumper

6. %1/ MCP3008
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2. (@oUa8 Jumper 91101 PINT (3V3) 40391 GPIO Tdarealan ldluund + (Fuaq) ves
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3. 1 @Ua19 Jumper 91091 VDD (117 1 ¥ilo) voar MCP3008 lildauna + (Fuag) vos

Breadboard

4.\ @88 Jumper 910U VREF (V19 2 ¥31il0) voe¥1) MCP3008 l1/dauad + (Fuaq) veq

Breadboard

5. (@811 Jumper 910U PING (Ground) Y9491 GPIO 11/6au0 - (1) ve4 Breadboard



166

6. {@8UEY Jumper 91NV AGND (117 3 ¥i9) ¥oe¥1 MCP3008 T1/§aaa - @) ves

Breadboard

7. ([@8UE18 Jumper 91U DGND (117 8 ¥2140) vee¥1 McP3008 luduaa - (@) ves

Breadboard
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8. [ @8V Jumper 91NV CLK (V19 4 ¥1ii9) ¥e9%1) MCP3008 11J§4 PIN23 (GPIO11

SP10 SCLK) v84v1 GPIO

9. 1{@8UEY Jumper 910U DOUT (V17 5 ¥Niio) voa¥ MCP3008 11/63 PIN21 (GPI09

SP10_MISO) ¥83%1 GPIO



168

10. 1§U@18 Jumper 919%1 DIN (V191 6 ¥ile) ¥eeF1 MCP3008 118 PIN19 (GPIO10

SP10_MOSI) Y9391 GPIO

11. {@0Ua1@ Jumper 9191 CS/SHDN (V171 7 v21ile) ¥ee¥1 MCP3008 1163 PIN24 (GPIOS

SP10_CEO_N) ¥®3%1 GPIO
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ANAY MQ-2 Sensor
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14. vhvae Jumper nuudag-ag doudn 1 luuo uRernuur GND ves MQ-2 Yateaisasidn
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15. ¥1a18 Jumper HUUAIN-A1IH Lﬁﬁl‘]Jlelﬂul‘]JGl,ullﬂ'JLﬂﬂ'Jﬂ‘lJeU'] A0 YD3I MQ-2 aremenoinny

¥1 CHO v949%1) MCP3008



171

a v & J
fn5!611811—!11]5!!ﬂ33Jﬂ3ﬂﬂ1}nllwcﬂﬂulwaﬂﬂﬁﬂﬂgﬂﬂﬁm

1. Waldsunsy Thonny Python IDE Taela)? pi> Programming > Thonny Python IDE

S O HEx0
5 ey I
Educabon -47(1, o

7,

'-.‘ it L «
,':"::. " ’1
HE s L
§ o @ o
H e B
- , & Sa
oy eF

i s
’ ¥ E I
#

[

Y
2. weu lalsunsy aall



172

gas.py

from gpiozero import MCP3008
import time

port = MCP3008(0)

while True:
gas = port.value

X = round(1000 * gas,2)
print("Gas Value : %.2f" %X)
time.sleep(1)
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2. Tugaingzez N1 HC-SRO4

3. Breadboard

4. 918 Jumper

5. @M 4.7 nlaloviy
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1. ideuTugainszozn1e HC-SR04 19111 Breadboard

- -

[

2. 10 Jumper 4 duideudeninuiveaTuga HC-SR04 &4l 4 41 1Udawn GPIO Taededail
- GND 21@eudnnuvn PING (GROUND) 84 GPIO
- ECHO 9&1@ ot PIN18 (GPIO24) 493 GPIO
- TRIG 921@0UH17 U1 PIN16 (GPIO23) 409 GPIO

- VCC az@gudnnuul PIN2 (5V) ¥949 GPIO
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1. Waldsunsy Thonny Python IDE Tae'lan pi > Programming > Thonny Python IDE
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2. 1weu Tasunsy aail

import RPi.GPIO as GPIO
import time

GPIO.setmode(GPIO.BOARD)
GPIO.setup(16,GPIO.O0UT)
GPIO.setup(18,GPIO.IN)

while True:
GPIO.output(16,1)
time.sleep(0.00001)
GPIO.output(16,0)

while GPIO.input(18) == 0:
start = time.time()

while GPIO.input(18) == 1:
stop = time.time()

timetotal = stop - start

print(“"Distance = ", distance,

time.sleep(1l)

distance = round(34600 * 0.5 * timetotal, 2)

" Centimetres")
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3. tuinuazsuTsunsy Tasaantju Run

* 84 /0Ol B EEEBE © O

New Load Save | Run] Debug Stop

workshop5.py * %

1 import RPi.GPIO as GPIO
2 import time

GPIO.setmode(GPIO.BOARD)
GPIO.setup(16,GPI0.0UT)
GPIO.setup(18,GPI0.IN)

Wb B W

0 ~J

while True:
GPIO.output(16,1) R1I
time.sleep(0.00001) 4 NSE -6 = 1 se
GPIO.output(16,0) TRIG 1

O 0

while GPIO.input(18) == 0:
start = time.time()

-
DO S WN O

while GPIO.input(18) == 1: #m1 ECH
stop = time.time()

19 timetotal = stop - start

21 distance = round(34600 * 0.5 * timetotal, 2)
22 print("Distance = ", distance, " Centimetres")

4 time.sleep(1l)
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Shell
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Distance = |4.89 |Centimetres
Distance = [4.71 C*i.mﬂ.h;ﬂb Yaaadlnd
Distance = |6.81 |Centimetres o
Distance = |5.96 |Centimetres
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2. 81114 Buzzer Module
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1. UesA Raspberry Pi

NEW Pi3 B+

2. Buzzer Module

3. Breadboard
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4. 918 Jumper

115793993

1. 1781 Buzzer UU Breadboard

9 o ' F)
2. 19e1e Jumper 1@V Breadboard 11118218820 LU VCC U049 Buzzer @21Ua189na1uve

818 Jumper [@HUIAVYO PINT (3V3) Y0491 GPIO
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3. 1918 Jumper 1§8UVYU Breadboard uiai@ennuvn /O Y89 Buzzer aiudanednaiuung

810 Jumper | §8UNAUYO PIN11 (GPIO17) Y041 GPIO

4. 1%e® Jumper (§8U1Y Breadboard 11119 3A8INUYT GND V84 Buzzer a3udaiednaiuvues
= Y o 1 A o = o o A
18 Jumper ({TUUINUTO PING (Ground) U991 GPIO (101@8Ue18 Ground L8481 IN992AIADLILDY

T¥inoaae Ground 09n%1A317 HAdIneeden TvinassuTsunsw)
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1. Waldsunsy Thonny Python IDE Tae'lan pi > Programming > Thonny Python IDE
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2. 1weu Tasunsy aail

import RPi.GPIO as GPIO
import time

GPIO. setmode (GPIO.BOARD)
GPIO.setup(11,GPI0.0UT)
GPIO.output(11,GPI0.HIGH)

while True:
GPIO.output(11,GPIO0.HIGH)
time.sleep(0.5)
GPIO.output(11,GPIO.LOW)
time.sleep(0.5)

3. tudiinuazsuTisunsy Taenantju Run
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Load Save |Run|] Debug Stop

workshop6.py X

import RPi.GPIO as GPIO
import time

GPIO.setmode(GPIO.BOARD)
GPIO.setup(11,GPIO.OUT)

GPIO.output(11l,GPIO.HIGH)

while True:
GPIO.output(11,GPIO.HIGH)
time.sleep(1l)
GPIO.output(11,GPIO.LOW)
time.sleep(1l)
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3. Relay module UV 2 Channel (HL-52R)
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Aniinyznsnaasadanssui 8 (381313145914 Relay Module

v
=(

J Y o [y
Qﬂﬂiﬂ!ﬂ1‘“ﬁ1ﬁ5uﬂ1§ﬂﬂa@q

1. U0iA Raspberry Pi

3. @18 Jumper

MIMND903
1. i@eVE10 Jumper KATUV1UD4 Relay Channel i 1 Tavseaesail
- %94 VCC V04 Relay (@8119171 PIN2 (5V) 40991 GPIO
- %99 GND v04 Relay 170019171 PING (Ground) Y9491 GPIO

- %99 IN1 Y94 Relay (#8U19170 PIN40 (GPIO21) Y9491 GPIO
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1. Waldsunsy Thonny Python IDE Taela)? pi> Programming > Thonny Python IDE
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)

import RPi.GPIO as GPIO
import time

)

GPIO.setmode(GPIO.BOARD)
GPIO.setup(40,GPIO.0UT)

(o2 BG5S~

while True:
GPIO.output(40,0)
time.sleep(5)
GPIO.output(40,1)
time.sleep(2)

) O 00~

=
[

3. tiudin g nazfuTisunsy Tavadntlu Run

=y 0B B BB

MNew Load Aun] Debug

workshop7 py X

I import RPi.GPIO as GPIO
Z import time

2

3

4 GPIO.setmode(GPIO.BOARD)
5 GPIO.setup(40,GPIO.OUT)

while True:

8 GPIO.output(40,0)
9 time.sleep(5)
10 GPIO.output(40,1)
11 time.sleep(2)

o™

o

Stop
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4. Nd03 Raspberry Pi Camera Module v2

i3 8 38
188 8
v 88 8
TR B R
W

I { 1 o 4
Raspberry Pi Camera Board 111 Tugandesnosnuuuunléaiusiunuueia Raspberry Pi lag

ANTFOUADNY Socket CAMERA UUUDSANINIFDUADLUL CSI Bus 1a0ui uazduring dmsy

v Y
NUIAToNNNAZPIAGIAEMINIEMNHET UBNINUHIANTONMWUDY  time-lapse 1AL slow-
motion ulis?gI)

Aniinyzmanaaeananssum 9 3au3ms1sau Pi Camera d1m3Uaemnia 1 mw
¢ Yo (Y
gunsamlydmiumanaaes

1. uesa Raspberry Pi

2. Pi Camera
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A v
NIFVYONAD
1. Ua Raspberry Pi Tae'lU? Pi> Shutdown > Shutdown

8|0 *0
Programming ’

2. D9AH1Y Adapter 29N1NVDIA Raspberry Pi
= . Y 1 = A I A d o
3. wrguaann Pi Camera 11999 CSI Iﬂﬂﬂ\‘]ﬂlﬂ'}ﬁ@ﬂﬂluﬂ@u mﬂumﬁﬂummmm"lﬂ I@Iﬂ!ﬁfﬂ
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4. 1lyUe18 Adapter olan3e9anAsa

MM I
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1. (lan51491und04 Pi Camera Tagnaniuy lonow Pi - Preferences --> Raspberry Pi

Configuration
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2. AANUNY Interface HAINANT Camera 11111 Enabled aandantju OK

Systern
Camera

a5H

Remote GPIO

Raspbemy Pi Configuration

. |
nterfaces | | Performance

* Enabled

* Enabled

*! Enabled

Enabled

Enabled

* Enabled

Enabled

Enabled

Enabled

Can

Localisation

Disabled

Disahled

hsabled

& Disabled

* [hsabled

Disabled

* Disabled

*) Disabled

* Disabled
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1. Waldsunsy Thonny Python IDE Taela)7 pi> Programming > Thonny Python IDE
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I from picamera import PiCamera
2 import time

camera = PiCamera()
camera.resolution = (640,480)

wu

o

camera.start_preview()
time.sleep(5)

) 00 ~J

10 camera.capture("./image. ]pg")
11 camera.stop_preview() f

3. tiuiin IWduazsuTldsunsy Taonanilu Run

+u M[OOBEEEBE O O

New Load Sawe | Bun | Debug Stop

workshop8.py X

from picamera import PiCamera
import time

camera = PiCamera()
camera.resolution = (640,480)

camera.start prevlewfl
time.sleep(5) vi

)OO AWM=

o ©

camera.capture("./image. Jpg“)
camera.stop_preview() : e

=
=

U

¢y v
WaansN 16
v a 9 . tg a = [ gl; 9 1 = A
A30992aNTN Preview VU 5 UM HAIINTUARDIILEMN LAz i UNNAWAL VA

640 x 480 pixels TWaginwi Idvzgmiuiin i ludumiadennulwa Inasds Taeliyean imagel.jpg
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File Edit View Sort Go Tools
O | 55 B EE (8]
aBp
o [ 7] Adafruit_Python_DHT
: LArduina
£ |! Desktop
# [Z] Documents

o [ %] Downloads

7 [ &) Music

+ [ ] oldconffiles

+ (i) Pictures

+ [#] Public

o ] python_games
7 [ 7] Scratch

| [ ] sketchbook

1 =0+ Lo

ap | thome/pi

IL pUDIC

[ ] python_games
[ Scratch

[ sketchbook
[E]] Templates
[]thinclient_drives
|7 Videos

g blink.py

& copy

[E| hellopy

z’| HelloDeploy
& image,jpg

E| led1.py

402 bytes
214 bytes

31 bytes
841.7 KiB
203.3KiB
220 bytes

|. B bLﬂE g
18/04/18 07 57
31/05/181932
29/08/19 1441
18/04/18 0824
24/08/19 09:49
18/04/18 08:24
27/08/191118
29/08/19 22:20
27/08/1916:20
24/08/191618
19/09/19 1812
29/08/191813

Aniinyznmanaasadanssui 10 5eu3ms14914 Pi Camera 13 Ua 180 Wiiaviare Shot

¢ 2 Y o [
gunsamlddmiumsmaans

1. uesa Raspberry Pi

2. Pi Camera

a v A d
ﬂ1ﬁﬂlﬂ‘ui‘l]illﬂiuﬂ?ﬂﬂ]ﬂ]ﬂﬂﬂﬂﬂ!ﬂﬂﬂﬂﬁﬂﬂ@ﬂﬂﬁﬂ!

1. Waldsunsy Thonny Python IDE Tael# pi> Programming > Thonny Python IDE
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2. weu lalsunsy aall

from picamera import PiCamera
import time

camera = PiCamera()
camera.resolution = (640,480)

for i in range(5):
camera.start_preview()
time.sleep(0.5)
camera.capture("./image%d.jpg" %i)

camera.stop_preview()

3. iudinldlduaz suTldsunsy Taoaanijy Run

+ 4 OB EBE B o

New Load Save | Run | Debug Stop

from picamera import PiCamera
import time

camera = PiCamera()
camera.resolution = (640,480)

for i in range(5):
camera.start_preview()
time.sleep(0.5)
camera.capture("./image®%d.jpg" %i)

camera.stop_preview()
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[y dd' v
NaaNSN 16
v a ) . 2 a A o g ) ' 2
Nd0992an1 Preview AUNT 0.5 211N HAIINNUARDIILDIEMW LALIZIUFID AN
1 A = A . 4 ~ 9 v K o ]
Aoiiied 5 50U TaetfuiinamATivua 640 x 480 pixels taz IWdgnwiIdazgniiuinldTudumiia
=

@enylid lnamds Taefie image0.jpg, imagel.jpg, image2.jpg, image3.jpg MA¥ image4.jpg
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%magﬂmwﬁ"lﬁ’thmm"li’ ¥on image0.jpg, imagel.jpg, image2.jpg, image3.jpg A

image4.jpg
% _____________________o«]
File Edit View Sort Go Tools
v

7 [CJAdafuit Python DHT & [ pinciient drives 24/08/19 0949
¥ m Arduing E] Videos 18/04/18 0824
¥ El:lesktup E blink py 402 bytes 27/08/19 1118
i :rJ: Documents [El copy 214 bytes 29/08/19 2220
* L& Downloads &l hello py 31 bytes 27/08/19 1620
? il Music (4] HelloDeploy 941.7KIB 24/08/19 1618
[ Joldoonfies &=l imagejpg 203.3 KiB 19/09/19 1812
+ %Pit’tures & image0 jpg 147.5KiB 19/09/19 1831
# [@Public & image1 jpg 147.1 KiB 19/09/19 1831
S python_games I image2 jpg 1449 KiB 19/09/19 1831
¥ L] Scratch &=l image3 jpg 1446 KiB 19/09/19 1831
[ sketchbook &= image4.jog 1456 KiB 19/09/19 1831
® [E) Templates =] led1 py 220 bytes 29/08/19 1813

=3 % a d' = b4 Y . Q' Y

WnNnEzMINaaeInanssun 11 siﬂugmﬂmm Pi Camera #aa341WHIVHYIHIDD
¢ = Yo (Y

gunsamlydmiumnaaes

1. uesa Raspberry Pi

2. Pi Camera
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ﬂ"lﬁﬂlﬂuiﬂi!!ﬂﬁilﬂ?ﬂﬂTHleTIi’)‘HEWi’)‘ﬂﬂﬁi’)ﬂi’gﬂﬂim

v 9 9
a (%

[ Y H ]
1. 1Foundumetia tazdaad 1l sunsun lfaasniniis luntezfnaalilsunsy feh Taaila

a o @ . ~
Terminal LAINUHAIFS sudo apt-get install feh

2. Waldsunswy Thonny Python IDE Taela)7 pi> Programming > Thonny Python IDE
& *0
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(2

Fa
3. e llsunsy aall

import subprocess

import time

image = subprocess.Popen(["feh",
time,.sleep(5)

image.kill() #Exit Show Image

./image.jpg"])

ook wMNPE

4. 1iudin Wlduazulysunsy Tagndaniy Run

+ M 1 |O B

MNew  Load =ve JRun] Debug E t t esume  Stop

workshop10.py %

1 import subprocess

import time

image = subprocess.Popen(["feh","./image.jpg"])
time.sleep(5)

image|kill(} #Exit Show II"..:'._Z'_"

ounpkwhN

[y dd' v
WaaNEN 19
AA 0 . 2 v g a a9 a Y
Talsunsu feh azuansgnmise 1 image.jpg Yu ldgilunal s Jui udrdanihaaeaaa

M lagon luia

workshop10.py % ‘

import subprocess
import time
image = subprocess.Popen(["feh","./image.jpg"])
time.sleep(5)

image.kill() #Exit Show I

feh [1 of 1] - ./image jpg

O~NOU S WN =

N \_;’:

Shell

Tamcsoscopiog




199

5. Chip tilasdayaas Analog to Digital (MCP3008)

MCP3008 (Microchip) 311 Chip tasdayana Analog Iiiludaana Digital @aos1uau 8

Y

Channels 10 Bit ADC lag@or1i SPI interface MCP3008 Heuiingeldnuiiunuueia

a o 2 o J o o 7
microcontroller ®1ML¥Y Raspberry Pi FI1U03A Raspberry Pi annsosuldua WM Digital INTUU

=

1 o I o !
uadanuuiy Analog 190914 MCP300s uilasdyamlinou

V1vd3 MCP3008

C

CHo O1 16 [d Vpp
CH1 2 15 VRer
CH2 O3 = 14dAGND
cH3 g4 9 13pcLK
CH4 5 & 12[0Dour
cHs e § 11D
CHe O7 100 CS/SHDN
CH7 8 91 DGND
M37U12993H VY GPIO Y295
+3.3V
+33V
1
10KQ 2 CHO |: ’ \\-/ 16 :I VDD
Vrer
5 cH1 []2 15

cH2 [|3 14 :}AGLW

SCLK
CH3 4
= L1 mep3oos <

cHa []s 12 M0«
cHs [|6 11[JMOSL
cre []7 11—

cH? []s 9 }—4|DG“D
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Aniinyznmsnaasananssui 12 Sauimsléanu MCP3008
d = Yo (Y
gunsailydmSumsnaasa

1. U0iA Raspberry Pi

2. %1 MCP3008

3. LDR Sensor

4. Breadboard

5. @18 Jumper




201

6. AUy 4.7 nlaloviy

N3ADI9D3
1. @euF1 MCP3008 13n59na19 Breadboard Tagdunanasileziiganang vudi ey

v
ATUDU

2. @8V Jumper 9101 PINT (3V3) 40991 GPIO 11/§ag0alan 1d1uuad + @uag) ves

Breadboard
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=) d' A a v =S
3. [@gUIY Jumper 91NV VDD (VN 1 U4NNUD) w0331 MCP3008 Til§aund + GHIENERN

Breadboard

4.\ @9Ua18 Jumper 91091 VREF (V19 2 ¥1300) ¥99%1) MCP3008 11dauad + (Fuas) veq

Breadboard
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E

6. 1{@8UEY Jumper 91NV AGND (117 3 ¥Nii0) ¥oe¥1 MCP3008 T1/§aaa - @) ves

Breadboard
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7. 1 @88 Jumper 9101 DGND (117 8 ¥ii0) ¥e9¥1 MCP3008 T1/§aa7 - @) ves

Breadboard

8. {§eUA18 Jumper 91NV CLK (V19 4 ¥2139) ¥99%1) MCP3008 11J§4 PIN23 (GPIO11

SP10 SCLK) ¥84v1 GPIO
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9. 1@V Jumper 9101 DOUT (117 5 vilo) veard McP3008 11d3 PIN21 (GPIO9

SP10_MISO) 48391 GPIO

10. (#8188 Jumper 910V1 DIN (V191 6 ¥21i0) vo9%1) MCP3008 11J§3 PIN19 (GPIO10

SP10_MOSI) 48391 GPIO
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11. \@0U@1@ Jumper 9101 CS/SHDN (V171 7 vanile) ¥ee¥1 MCP3008 1163 PIN24 (GPIOS

SP10_CE0 N) 49491 GPIO

12. 1@81 LDR Sensor 11 Breadboard
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1 [ 9 % g
13. (#8188 Jumper VY Breadboard 1a8aeiadiRednUuIa 141909 LDR Sensor 1)aua

+ (1199) V94 Breadboard

= v Y a 4 Y o = o = 9 =
14. 1 78UNINUNTIU 4.7 ﬂjajﬁ)ﬁmﬁlﬂﬂ‘u Breadboard Glull,ﬂ’JLﬂEJ?lﬂiJslﬂfJﬂGUNﬂu\T‘ll’é]\i LDR

Sensor
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9 @ v 9 a 4
15. 1910 Jumper {@#8UUY Breadboard 111102@820 U1 LDR 11az@Ia1un1u 4.7 n la lowiuy

arutareane Jumper Ao 11§31 CHO voasl MCP3008

{ . @ a 4 1 o
16. [@oUa18 Jumper NNBAAUNHIVEIRIMIUNIU 4.7 A Ta Towy udaae Tdwan - @)

U9 Breadboard
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1199910 Raspberry Pi hilanua w150 lumssuauy Analog Taense (ulamme Digital

9
Y

[ 9 T T
In/Out H43A1 0 uag 1 1Y) Falimilouny Arduino Board 45U 1@M3ULY Digital 4tag Analog

9
v v KX A

o Aa o I - A ' '
wiudeiiihsl Mcp3008 i lFlunsuilasdayaas Analog 11ty Digital mfie1u ldveiinsgnang o

—-1023
] A ) { A a ! o P a 2 {
1. TunslFausl MCP3008 vzdpald lausiamumy #99:@d9a11 Inaauazanad lausis

[

. = . 4 Yy Aa o o 2
gpiozero Taeitla Terminal YUNT LAINUNAIHIAI

sudo apt-get update
sudo apt-get install python-pip python3-pip

sudo pip install gpiozero
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pifiraspberrypi

piiiraspberrypi
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pi@iraspberrypa

piiiraspberrypi

pifiraspberrypia

a & g ) Y .
2. aaaaasaad 111al1s51n5y Terminal

3. Waldsunsuy Thonny Python IDE Taell# pi> Programming > Thonny Python IDE
s0 M0

o
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[

Y
4. Weullsunsy aatl

1 from gpiozero import MCP3008
import time

port = MCP3008(0)

while True:
value = port.value

el

VUIN = O WO

light = round(1023 * value,2)
print("Light = ", light)
time.sleep(1l)

=

(9 2 [N =N

5. tufinuazsuTisunsy Taenantju Run

* M M08 B B B

New | Load Save | Run | Debug Stop

iworkshop12.py **

1 from gpiozero import MCP3008
import time

port = MCP3008(0)
while True:
value = port.value

13 light = round(1023 * value, 2)
14 print("Light = ", light)
time.sleep(1l)

[y dd‘ Y
WaaNEN 1o

a 4 [ I 1 1 1
Taodnaudridusuresuvosasay Jnaeonuuilu Digital Ao HA1wgszning o — 1 Tagm
[Tl A A 1 Y A = A A % 4 9
Tanuaslunnlnasanios (NaNAU) F1nadoU lagnso e ladusuises ﬁ]gllﬂﬂﬁ)ﬂﬂll”l

< ] Y] 1 N A Aa o s PR 3
Fua 0 uaaanan (paatu) Feenaaey lasmseiioniladusuyoseean v laaieanuily

= 9 9 ~ 1

' ' o Y a o & 9 2 o g @ o v IA
11 ll@]chéfnﬁ‘Ln]lﬂslflﬁ]iQﬁ]”llﬂﬂﬂﬁ]gﬁﬂﬂshfﬂﬁlsllﬂuaﬂﬂ']ﬂﬂ:n ouia 1 wInluauag YYIU UUNAD

Rl

F1l McP3008 Falunillddevusuees ldaun cHo ves¥ MCP3008 odnitoyanneuses 1

uasF nevazdedeya’lildan Gpo
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A o 9 T A :{lldlal 1 1 és}lq}
evhmsulasdoyaru®l MCP3008 agtfiuA1N 1dagogsz 119 0.00 — 1.00 4 laAAay
< a o 1 Y A J a I = 9
dunatiouvaisdumis vindesmsulasuninanavnaiion 0.00 — 1.00 liliflua o — 1023 Jeazdeq
o o o E 2 SR o
WouTaamdalumsuilas Taeldnanmsfeutiyala lasensd dahln lagasoanut A 1023 * value

o o < 1 v 1 a 4 v 1
%1ﬂﬂ1ﬂﬁﬂujﬁhﬂ1ﬁﬁ%5UHH31IJ)R,Smmorﬂ$3ﬂﬂ1uﬁinﬂﬂ 1 JHWﬁLﬁ@ LDR Sensor 1911

H 1 ] a3 [ 1 ] < [
ualunnduasainatios a2 ldaeanuuiluatios duaaanann a2 ldmesonuuiluainnn

Shell
LLYIIL = 534,34
Light = [0.5
Light = |©.5 o
Light - |89.46 | = umanen
Light = |81.46
Light = 328.34
Light = 336.34
Light = [538.24
Light = |671.17
Light = |705.16 *_ LE 34T
Light = |743.14
Light = |756.13
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qﬂﬂimauq n¥nuvesa Raspberry Pi

1. LCD Display
H . . . = g .. A 2 a
LCD #911910 Liquid Crystal Display Bailuasuaasnauy (Digital) Tﬂﬂmmnﬂimgﬂlumﬂ

v Y
mﬂumﬁgmJaaﬂaaﬂmmﬂﬁaaﬂ”lﬂsﬁ’mwawamamw (Black Light) W1U¥UNTDULAI (Polarized

v 9 [ IA H

gy A v Aa o A A a a A A o A <
filter) lla')'NulﬂfN ATEAUNAINLTINIAINIYNU 3 1BAAND LLFAIALA LAIT VIS AT U ﬂa’]ﬂﬂ]u

P4
=<

wnera (Pixel) Navdalanaauy

o A Y

Hanaia $UTAN0gAINNAL LCD Display An 12C Bus 041910 Inter Integrate Circuit Bus

@

o 3 4 a Y] 4 A 1 4 1
(11c) (leo-auaas-G-17a) iumsdearseynsunun®a Iasiie (Synchronous) e l¥Anas doa13 s 1IN
J v t4 & Y 49! a o ey . Y
luTasneunsawesiuginsaimenon FagniimuyuTlaeussn  Philips Semiconductors Iag1d

Y v [
dedynaniios 2 (@MY Ao serial data (SDA) 1aga10 serial clock (SCL) HIa 11301 FOUAD

7o v Y Y oY oq¥ Yy ¢ A s 1 &
Qﬂﬂiﬂ!fl]']uﬂuﬂﬁﬁlc] Gl'JL"lﬂﬂ'JEJﬂuhlﬂ ‘I/Iﬂfﬁ MCU Gl“Ifo)‘iﬂLWfN 2 WOTAUNTUU

Aniinyznsnaasananssun 13 i3au3n31¥911 LCD Display Buudi 1

[}
¢ X

Y o U
gunsamlydmSumsnaasa

1. uoin Raspberry Pi

NEW Pi3 B+

2. @18 Jumper

3. LCD Display 16x2 via 12C
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113793923

1. [@euang Jumper ([$10UU1 GND U84 LCD Display Ua1ea1e Jumper {@ouitnuu1 PING

(GROUND) 994 GPIO
[p—

E

2.1 @8V Jumper 1NV VCC Y04 LCD Display 1/a18a18 Jumper 18181001 PIN2 (5V)

VY93 GPIO
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3. [@eUaNe Jumper WAV SDA U84 LCD Display Yaneane Jumper 1§eU917U1 PIN3

(GPIO2 SDA1) ¥83 GPIO

4. 1 @oUY Jumper AUV SCL U944 LCD Display aeae Jumper (@outhnuYT PINS

(GPIO3 SCL1) v93 GPIO

a v & J
fn5!611811»!11]ﬁ'llﬂi‘ﬂﬂ?ﬂﬂTtnllW‘nﬂu!Wf’)ﬂﬂﬂf’)ﬂQﬂﬂﬁm

'
(2

1. A3 LCD i2c Driver 1A81lA Terminal 1&INUWAE git clone https://github.com/the-

9
4

raspberry-pi-guy/lcd



p1L@raspbe )

Cloning into 'lcd'...

remote: Enumerating objects: 78, done.

remote: Total 78 (delta 0), reused @ (delta @), pack-reused 78
Unpacking objects: 100% (78/78), done.

pi@raspberrypi: 1s

pi@raspberrypi:

Cloning into 'lcd'...

remote: Enumerating objects: 78, done.

remote: Total 78 (delta @), reused @ (delta @), pack-reused 78
Unpacking objects: 100% (78/78), done.

pi@raspberrypi: 1s

pi¥ras rrypui: gi
Cloning into 'lcd'...
remote: Enumerating objects: 78, done.
remote: Total 78 (delta @), reused @ (delta @), pack-reused 78
Unpacking objects: 100% (78/78), done.
errypi: 1s

pi: cd lcd
rrypi: ls

P as|
README . md demo_lcd. py i2c_lib.py

demo_clock.py demo_scrolling_text.py 1install.sh Tlcddriver.py

pi¥raspoerrypi:

Y v
5. mIaane TaeNunAI1d sudo sh install.sh
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Clonlng 1nto '1cd'

remote: Enumerating objects: 78, done.

remote: Total 78 (delta @), reused @ (delta 0), pack-reused 78
Unpacking objects: 100% (78/78), done.

1s

cd lcd
pil L: 1s
README . md demo_lcd. py i2c_lib.py
demo_ clock py demo_scrolling_text.py install.sh lcddriver.py
»i@raspberrypi: sudo sh install.sh

i a & < y o @ wAa
6. 1iloAAAAT A 1ATPY Raspberry Pi 92311715 Reboot 1agdn 11siA

7. @Waldsunsw Thonny Python IDE Taela)? pi> Programming > Thonny Python IDE

[

Y
8. eu TUsunsy aail

import lcddriver
import time

display = lcddriver.lcd()
while True:

display.lcd display string("Hello",1)
display.lcd display string(“Raspberry Pi",2)|

10. tiuiin lWd Idamda 13 luTawes led FeogluTvames /home/pi/
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v

v Jda) Y
WaaWEN 1a
#1199 LCD 9215109 90A1u U150 Hello a21109819 921510 90A21591 Raspberry

Pi

Aniinyznsnaasananssun 14 i3au3nsl¥a11 LCD Display nuudi 2
dd‘ Y o (%4
gunsamlddrvmsumismaaes

1. uesa Raspberry Pi

NEW Pi3 B+

2. @18 Jumper

113793923

1. 1@0Ua18 Jumper 1ALV GND U949 LCD Display Ua18a18 Jumper 1@0U9170v1 PING

(GROUND) 994 GPIO
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2. (@818 Jumper 1AL VCC Y04 LCD Display /a18a18 Jumper (@o119170v1 PIN2 (5V)

VY93 GPIO

RGO TGAL Jumper €111 SDA Y84 LCD Display Uaneae Jumper @A Uu PIN3

(GPIO2 SDA1) ¥83 GPIO
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4. 1@YUEN8 Jumper ALY SCL Y04 LCD Display Yaneaie Jumper {§eu1nuv1 PINS

(GPIO3 SCL1) v93 GPIO

a v A d
fni!“llil‘lﬂ‘].li!!ﬂiNﬂ’JElﬂ1HﬂW1’I’E)‘H!W67]ﬂETE’)‘UQ‘]Jﬂim

1. ¥1M3 Enable 12C Module Taeidla 1151054 Terminal 489 UWAEA sudo raspi-config
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P

File Edit Tabs Help

2. 1800 5 Interfacing Options uaziden Ps 12C (Enable/Disable automatic loading...) Hauden

Yes

9 '
3. ﬁuﬂuﬁaﬂmmau Yes 1INUUAANT OK
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4. na1ju Tab 1@ uAON Finish
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Y v
5. Reboot 1 A543 TAsNUNAE reboot

aspberrypi:
aspberrypi:

o @ J = . Y a S0 @
6. vmsswan g /boot/config.txt TaoilaTdsunsy Terminal UAIWUWAIFS sudo nano

/boot/config.txt

File Edit Tabs Help
pi@raspberrypi: sudo nano

Y
7. Td99A21Y (W39 uncomment) 0 1111
dtparam=i2c1=on

dtparam=i2c_arm=on
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File Edit Tabs Help
GNU nano 3.2

/boot/config. txt Modified

= 4 1 9 a J d‘ A Y [ g’/ 1
8. tuiinnsud la s Taonatu ol + X udaiuw v e dudu vasnntiunaily Enter

Y v
9. Reboot 1 A5 TAsNUNAE reboot

sudo _nano /boot/

pi@raspberrypi: reboot]

Yo o . A ! A =] A YA
10. a0 1HAT9 sudo i2cdetect -y 1 W90 12C Module v3e'li Fawan'lafe address Vo4

o v [ 1 4 . 12
ginsal (euananulllundazinges 3aluniifie 0x27)
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aspberrypi:

o . . ) y a 2 ) o 1
11. a1 1%@a9 library RPi_12C_Driver #113911 Taeii)a Web Browser Y131 LAIAUKIATN

. . Y A a < J o
“RPi 12C Driver” ummaﬂﬂaﬂnu”lwmgﬂ

@ rpi_i2c_driver at DuckDu x | +

& C @& nht duckduckgo.com
rpi_i2c_driver
Web Images Videos News Maps Settings -
Thailand ~ Safe Search: Mode - Any Time ~

rpi-lcd/RPi_I2C_driver.py at master - emcniece/rpi-lcd - GitHub

) nttps:/github.com/emcniece/rpi-lcd/blob/master/RPI_I2C_driver.py

Join GitHub today. GitHub is home to over 40 million developers working together to host
and review code, manage projects, and build software together.

RaspberryPi 12C LCD Python stuff - GitHub
) ntips/gist.github.com/DenisFromHR/cc863375a6e19dce359d

RaspberryPi 12C LCD Python stuff. GitHub Gist: instantly share code, notes, and snippets.

RPi_I2C_driver - GitHub
Q hitps://gist.github.com/pauliusbau/6e6a8740a3al5aat6d9e

RPI_I2C_driver. GitHub Gist: instantly share code, notes, and snippets.
Skip to content. All gists Back to GitHub. Sign in Sign up Instantly share code, notes, and ..

How to Setup an I12C LCD on the Raspberry Pi - Circuit Basics

Connecting an LCD to your Raspberry Piwill spice up almost any project, but what it your

cuitbasics.com/raspberry-pi-i2c-lcd-set-up-and-programming/

pins are tied up with connections to other modules? No problem, just connect your LCD
with 12C, it only uses two pins (well, four if you count the ground and power). In this

Eiudo I b neou
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o o a H
12. M1M13a1741 1viaa 1asnany Download ZIP

Instantly share code, notes, and snippets.

DenisFromHR / RPi_I2C_driver.py 4 Star 76 | YFork 37
Last active 25 days ago
<> Code <~ Revisions 2 +# Stars 76 I Forks 37 Embed ~ | <script src="https://gi: g2 Download ZIP
RaspberryPi 12C LCD Python stuff
Raw

examples.py

# requires RPi_I2C_driver.py
import RPi_I2C_driver
from time import *

13. lWdfAaiiTnaavzegluivames /home/pi/Downloads IiaanuN# ldudndondd

A P
Extract Here tiouan 11d

Downloads

File Edit View Sort Go Tools

) .‘;‘D =2 | [w] & I |/home/pi/Downloads -

b boot
4 dev Open
4 etc )
Archiver
v home Open With...
= | & pi
P Extract To...
b Adafruit_Python_DHT
Extract Here
P = Desktop
Cut
b | & Documents -
 — » Copy

'cc863375a6e19dce359d-36b82e787450d 12715  pjove to Trash 318 (Total: 11.8 GiB)

v
14. 111 1w TWames udrduibandanlild RPi 12C_driver 180379801 Address Y89 LCD

Y v W A Yy 9
ﬂg@]f’)\1@3Qﬂﬂﬂﬁlaﬂlﬂ@li?%ﬁﬂﬂqﬂﬂ']ﬂmﬂ 10.




Click here to open applications menu /pi/D

5 O EBEEEEO» O

mode

53 |# LCD Address
54 |ADDRESS = 0x27

56 # commands
57 LCD CLEARDISPLAY = 0x01

New Load Save Run Debug Over Into Out Stop Zoom Quit
RPi_I2C_driver.py x
45 return self. bus'read _byte data(self.addr, cmd)
46
47 # Read a block of data
48 def read_block_data(self, cmd): |
49 return self.bus.read block data(self.addr, cmd)
50
51
52

>>> |

Python 3.7.3 (/usr/bin/python3)

15. Anaen lud RPi_I12C driver.py n'n /home/pi/

[:'i v A X
File Edit View Sort Go Tools
ED| .||».D§§| | & T V/homer/pi -
b dev == = = =
b i irsensorpy keypad.py keypadlpy  Idrl.py
= home

b Adafruit_Python_DHT

b |=|Desktop
b | i Documents
= | 2 | Downloads

<No subfolders>

—ArARTC_r_and__ArA T

pushl.py

relayl.py  robotpy

testled. py |

"RPI_I2C_driverpy" (4.7 KiB) Python script

Free space: 5.5 GiB (Total: 11.8 GiB)

16. Waldsunswy Thonny Python IDE Taeld# pi> Programming > Thonny Python IDE

228
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2 Y o

17. WenTsunsuaail udnfuin 1na 131 /home/pi/

Thonny - /home/piftesticd.py @ 6:39 v oA X
*+ B 8 O E C
New Load 1V Run Debug Stoy
11.py * | testled.py »
1 import RPi_I2C driver
2
3 mylcd = RPi I2C driver.lcd()
4
5 mylcd.led display string("Hello", 1)
6 mylcd.lcd display string("Raspberry Pi", 2)
Shell
>>>

[y c’d’ Y
WaanNsN 16

Pi

#1199 LCD 921519 90A101u109151 31 Hello @31199819 921)51n 90721071 Raspberry
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2. Key Pad 4X4

I & Ia A a EY 9 @ A
Keypad (Juniialuginsaiounaniionlslunudussuuaussnadadiuniniga isawse

<3 o wAa 1 1 A a ,&‘ v ]
WuHuMs 150U Keypad Iaa1ngon Tuliaaia 9w qanduiions gueauuils § ATM Faunazg
o Y A g Y9p Y a ) Ao ) ' ¥ ¢ o a
i ldie 1dd1dusmsnsendeyaiiludaaudr 1) wu vaneaa Insdnn Suauky vaneaa

v A Y 1

a o <3 o 1 )
Fui el Saruing ATM uiseenumiuns 19anu Keypad 160311 uan51i1 Keypad

9

' 9y @ ] 1
3JWIE)GlGIN"IuﬂaUMﬂ@ﬂNuWﬂizwmﬂ%

o < o o o 1 v 7 o
Keypad WPV NUUIATUTIUIULD D x TIUIUADAN LFU fl 1934 A0auu llﬂi]glﬁlﬂu 1x4

A A v o = v = <
NIDU 4 LDI 3 ADANU UNITIVYU 4x3 LY 4 11D 4 ADANU ilzmlﬂm‘ﬂu 4x4

anyar993Mely Key Pad

column1 column 2 column 3 column 4

-
- .

row 1 o |
i &

_— —r7 I.BH rg I.C._?
A A A -

row 3 —I'*Hroﬂr;-ﬁroﬂ
- - - e

row 4 —I'HIHI‘HI.H

Anfinyzmanaasananssui 15 5au3mslday Key Pad saasiioz 1 4380ys

v
=(

¢ Y o (%
gunsamlydmSumsnaasa

1. uesa Raspberry Pi

NEW Pi3 B+

2. @18 Jumper
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3. Key Pad 4X4

115793993

Y o

9
1. [deud Jumper HUUAIR-A Y HT'IﬂiJ“If’ENTN 8 ¥O3UDN Key Pad

u

Y
2. 1188 Jumper 8nau Jideuiny PIN v1 GPIO Taeisssandude l1uan dail
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ROWS 1234

- 1§ U 2 [Feun PIN33 (GPIO13)
- Ui 3 (@ PIN35 (GPIO19)

- 1 duN 4 (Foun PIN37 (GPIO26)

9

-1 du 5 1@ PIN32 (GPIO12)

9

- 1§ U 6 (FeUN PIN36 (GPIO16)

de' =)

- 1§ U 7 (@eun PIN3S (GPI0O20)

- 1§ U 8 (Feun PIN40 (GPIO21)




a P A d
fnﬁlsllflHITJ5!lﬂ§Nﬂ33ﬂ1‘ﬂ1ulw7|i’)u!w9ﬂﬂﬁ@ﬂi2ﬂﬂiﬂ!

1. Waldsunsy Thonny Python IDE Tae'ldn pi> Programming > Thonny Python IDE

$ 9 Hx0
R ©
@ Educancr » R |
%0 3
@ 9

[ scund & vide » 4 Wamemat
Ak, carre » # pahon
§ o o
) eec a1
4N , & sa
wr

= Do
£

[

Fa
2. weu lalsunsy aatl

keypadl.py X

import RPi.GPIO as GPIO
import time
GPIO.setwarnings(False)
GPIO.setmode(GPIO.BOARD)

row = [31,33,35,37]
12 column = [32,36,38,40]

14 for i in range(4):
GPIO.setup(column[i],GPI0.0UT)

GPIO.output{column[i],1)

while True:
for i in range(4):
GPIO.output(column[i],®)
for j in range(4):
if GPIO.input(row[j])
print(pad[j][i])
time.sleep(0.5)
GPIO0.output{column[i],1)

GPIO.setup(row[i],GPIO.IN,pull up down = GPIO.PUD UP)

== 0:

233
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3. 1Tudin Tilduaz suldsunsy Taoaanijy Run
o Ay
WaaNsi 1A

A ' o v W & v
LiJﬂﬂﬂljiJGlﬂUu Key Pad ﬂ*ﬂ%tlﬁﬂi“ll’t]ﬂ’ﬂﬂ‘ﬂuﬂwul‘lﬂﬂﬂllW]N‘Vi’L!W’E]

=3 % a d' = 14 kA = v v

NANNEZMINAARINANTINN 16 ssﬂugm‘flmm Key Pad Haadnasviangnionyi
¢ = Yo LY

gilnsamlddrvmsumsmaaes

1. Uesa Raspberry Pi

NEW Pi3 B+

2. @18 Jumper

3. Key Pad 4X4
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113793923

Y o

Y
INGIIGAL Jumper HUUAIR-AUNY L‘flJTﬂ‘]JGD"ENVN 8 ¥OIUDN Key Pad

U

[

Y
2. ¥1en8 Jumper dnenu lideundy PIN v1 GPIO Tagis sannidudnelyvun dail

ROWS 1234

Cidudi 1idoush PIN31 (GPIOS)

- udi 2 doudh PIN33 (GPIOI3)
~1dudi 3 1@oudh PIN35 (GPIO19)
_ iy 4 /@ouidh PIN37 (GPIO26)
- udi 5 doush PIN32 (GPIO12)

-1 U 6 (FoU1 PIN36 (GPIO16)

Y A = 9

- 1UN 7 i@ U PIN38 (GP1020)

- 1 U 8 (Feun PIN40 (GPIO21)
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a v A J
fn5!61181’!1'1]5!“]51]9]'3ﬂﬂ]‘ﬂleﬂﬂu!Wﬂﬂﬂﬁ@Uq‘]Jﬂﬁﬁ!

1. Waldsunsuy Thonny Python IDE Tae'la pi> Programming > Thonny Python IDE

SO HxO
R ©
3 Educabon » ¥R Bue

@ e » G e
lif = » 4 was
L]

\? N 72‘, v
2 oo Y
§ o ' @ o
+§ o- ' B
) e , & S
wr

£

[

Y
2. weuTsunsy aatl
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keypad.py 3¢ |

1 import RPi.GPIO as GPIO
2  import time

% GPIO.setwarnings(False)
4  GPIO.setmode(GPIO.BOARD)

11 row = [31,33,35,37]
12 column = [32,36,38,40]

14 for i in range(4):

15 GPIO.setup(column[i],GPIO.OUT)

16 GPIO.setup(row[i],GPIO.IN,pull up down = GPIO.PUD UP)
17 GPIO.output(column[i],1)

19 mytext = "'

20 while True:

21 for i in range(4):

22 GPIO.output(column[i],®)

23 for j in range(4):

24 if GPIO.input(row[j]) == 0:
25 if pad[j][i] !'= "#":

26 mytext += str(pad[j][i])
27 time.sleep(0.5)

28 else:

) print(mytext)

0 time.sleep(1)

31 mytext = *'

32 break

33 GPIO.output(column[i],1)

3. 1fuiinTilduag suTldsunsy Taoaanijy Run

(Y] dd' 1%
HaaWEN 1o
4 U { 19 1 I ] 1
ionatjulaun Key Pad 11 1il91)u # nag lifidennulag Usingosnumanihine uavziins
< (2 v o (g d' = 1 < (- (J g’/ d'
munnaraviaza10nys 1 ludls mytext iolimsnaly # Nezuaasdidnysuazaiavnanuai

' 2
ﬂﬂllﬂﬂflu?ifl)’luu LLﬁ'@N@E]ﬂlI'ITI'NWL?!}'I%BLLﬁﬂQWQ
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3.LED

LED (Light-emitting diode) 130i38n3 laloanlaaas meludivasa’ldl LED He'lasy
o 1 A kY A @ o Y < <= @ o [
usaau Iz asenduuasesnindlsanudnaisny s lmsensaveaiuiludae f dmsy

AHq Yo J . 9 = Y 1A = = A A
“aoa LED ‘VIGlGIfﬂ‘]J‘]Jf]Sﬂ Raspberry Pi ﬁ]%ﬂlﬂf LED 3 « lem THAN a0 Hasaiuy)

Y v
waoalw LED 28 2 1 laun vo1lun Tasniazdluvinennn szdestdoulnun +)

[ Z’, 1 1 ¥ I~ 3’, 1 1 gl.;
MY @rdnnisend ualna Tasuiazdlunduni szdesloulway Ground () miu

m3nenaoa vl LED fud1d1uniu

whad e ArauE vy (Tawu)
3V 100 - 200
=1 150 - 250
oV 350 - 450
12V 500 - 1K

=% % a d' = b4 k4
HnNnyzMInaasnanssun 17 !iﬂugﬂ]ﬂ‘ﬂﬁ]u LED

¢ A Y o (Y
ginsainlidmSumsnanes

1.u0iA Raspberry Pi

2. UosANARDY (Breadboard)

3. laToaulasuas (Diode LED)



239

4. @ UMY (Resistor) 330 191

5. @18 Jumper

115793993

= ' ' A 9 gl.; 1
1./@esu91 LED (laToanlasuad) nouduazdoarividiuin (+) ved LED 1agn15111v1 LED

v 9 Y
S o A £Y

Y Y
"IBJ}NGlﬂfJTJﬂ’J"I VTIUHU ﬁ’ﬂ YIUIN (+) AIUVT LED NaUNIN AD VIAU (-)

o w 9 . 4 = Y o
2. U1 UNIU (Resistor) 330 Toviy [@oVIINLVILIN (+) Y93 LED
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5. doudaynal Output (Fayn1uATnoa A1 0 %50 1) Iagld Female Cable @211V PIN3

(GP102)
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= A A 1 T Y o v 9 Jd A [
6. 1811 Male Cable M¥OUNDU1 PIN3 (GPIO2) A9LUINUVINIAIUNIU 330 Tf’)‘ﬂi] D9NATUNIT

Tvlnznsy
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Tuneumseullsunsualen 1y Python

1. W Tdsunsy Thonny Python IDE Tasnanil Pi -—> Programming --> Thonny Python IDE

il
gl

43 Blue

Java IDE

@ Geany

‘ Greenfoot Java IDE

m Sound & Video > @ mu

? Graphics

N

N

V.
<
o
—
=
D
3
D
=,
o
o

‘ Sense HAT Emulator
Sonic Pi

‘W‘D Thonny Python IDE

@ Wolfram




[

Y
2. 1weu Tasunsy el

T& Thonny - D:\RaspberryPython\test\light.py @ 9:18
File Edit View Run Device Tools Help

QZe Ot wwm.am @

light.py -
1 import RPi.GPIO as GPIO
2 import time
2 GPIO.setmode(GPIO.BOARD)
4 GPIO.setup(3,GPIO.OUT)
5 while(1):
6 GPIO.output(3,GPIO.HIGH)
7 time.sleep(1)
8 GPIO.output(3,GPIO.LOW)
9 time.sleep(1)|

3. 17udin IWlduaz Sunaz SuTsunsy Tavaantlu Run

[y r.'d' Y
Waansn 1o

T Thonny - D:\RaspberryPython\test\light.py @ 9:19
File Edit View FRun Device Tools Help

DESH 2o @

|Ru n current script I[F5:||

light.py* -

243

1 a g a ~ [ a = v W A I~
Vlﬂiﬂﬂlﬂa\ulﬁ\‘] LED ﬂgﬁﬂﬁ]unﬂ"l 13U !lﬁgﬂﬂlﬂuwa'] 13U ﬁaﬂﬂuqﬂlﬁaﬂ ] WU

1&q1lnsal ouTPUT ludiiAevaealvl LED ey aea1 HIGH (1vda) naz Low (lva)
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4. Push Button

§ [ a Jd < J X o { o 1
Push Button W3oniFennunaiagijuna Wuginssimaliih suimihndauazaeisesng
o s o 4 o < k4
Thuaz 1 lumsaugumsiauveswemesvsomsnauveunieswnsae Wumilougilnyol

¥

v v
wugu ¥ lanugaeunssuialy Tvawud lvuagiuunas

=% 0% a d' d Y v
HnNnyzMInaasnanssun 18 asaugms‘lwm Push Button

¢ A Y o (Y
gunsalil¥dmSumsnaaes

1. uasa Raspberry Pi

NEW Pi3 B+

2. inea LED

) J
3. A UNIY 330 ToHy

4. Breadboard
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5. @1¥ Jumper

6. Push Button

113793923

1. 1@81 LED U Breadboard
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9
2. [@euane Jumper TULOARGINVT — (dU) vosnasa Wl LED Yareenaideudnnuses PING

(GROUND) 49491 GPIO

9y = = v o 9 J a2 Y & = Y o
4. 1%?[18 Jumper mﬂucluummmﬂummumu 330 Tamaﬂmuwm lareaad@euinny

%94 PIN7 (GP104) 49991 GPIO
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5. 1@®1 Pushbutton 11! Breadboard

6. {@OUEY Jumper NUIV194 H9UB9 Pushbutton #OI1AUV1 PIN14 (GROUND) 48491 GPIO
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[
(Y4

Tuno UM VauIsunIuANIY Python

1. @aTdsunsy Thonny Python IDE Taonanil Pi -—> Programming --> Thonny Python IDE
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43 BlueJ Java IDE

| ®
6 Education > @J Geany
& Office > q Greenfoot Java IDE

. Internet > * Mathematica
m Sound & Video > @ mu

? Graphics > =& Node-RED
A, Games > B Scratch

@ Help s a Sense HAT Emulator
Sonic Pi

>
W\) Thonny Python IDE

I
yvuiliraiil

[

Fa
2. e lalsunsy aall

import RPi.GPIO as GPIO
import time
GPIO0.setwarnings(False)

GPTO0. setmode (GPTO.BOARD)

GPIO.setup(7,GPI0.0UT)

GPIO.output(7,GPI0.LOW)
GPIO.setup(11,GPI0.IN,pull up down=GPIO.PUD UP)

W00~ Oy w1 B e

while True:

=
= ©

12 if GPTO.imput(11):

13 GPIO.output(7,GPIO.LOW)
14

15

16 else:

17 GPIO.output(7,GPI0.HIGH)
18 time.sleep(0.1)

19 GPIO.cleanup())

3. fuiin IduazsuTsunsy Taoaaniu Run

[y r.’d‘ Y
WaansN 1o

iiionatfu Pushbutton W LED vz@a (HIGH) uag liinatjy Pushbutton 1Y LED 9@ (LOW)
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NUH1IEUD Internet Of Things 91nUDIA Raspberry Pi
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import blynklib
import Adafruit_DHT
import time
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8_DHT22 py * %

import blynklib
import Adafruit_DHT
import time

BLYNK_AUTH = I'4thteMZNDJpDZ-LymCTCcWGchmeck |
blynk = blynklib.Blyn _AUTH)

while True :

blynk.run()

humidity, temperature = Adafruit_DHT.read_retry(22,4)
print(“Temperature = %.2f humidity = %.2f" %(temperature,humidity))
blynk.virtual_write(0,humidity)

blynk.virtual_write(1l,temperature)

time.sleep(3)
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8_DHT22 py * X

import blynklib
import Adafruit_DHT

import RPi.GPIO as GPIO

GPIO.setmode(GPIO.BOARD)
GPIO.setup(40,GPIO0.OUT)

BLYNK_AUTH = '4vhVteMZNDJpDZ-LymCTCcW6cGfxmUck '
blynk = blynklib.Blynk (BLYNK_AUTH)

while True :
blynk.run()
humidity,temperature = Adafruit_DHT.read_retry(22,4)
print(“Temperature = %.2f humidity = %.2f" %(temperature, humidity))
blynk.virtual_write(0,humidity)
blynk.virtual_write(1l,temperature)

if temperature > 24:
GPIO.output(40,0)
blynk.virtual_write(2,1)

else:

GPIO.output(40,1)
blynk.virtual write(2,0)
ime.sleep(3)
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Group : Main[Robot]
Size : auto

Icon : fa-arrow-down
Label : Backward

Payload : backward

Group : Main[Robot]
Size : auto
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var msgl = {payload: 0};

var msg2 = {payload: 0};

var msg3 = {payload: 0};

var msgd = {payload: 0};

if(msg.payload === "forward"){
msgl.payload = 1;
msg2.payload = 0;
msg3.payload = 0;
msg4.payload = 1;

H

if(msg.payload === "backward"){
msgl.payload = 0;
msg2.payload = 1;
msg3.payload = 1;
msg4.payload = 0;

H

if(msg.payload === "right"){
msgl.payload = 1;
msg2.payload = 0;
msg3.payload = 0;
msg4.payload = 0;

H

if(msg.payload === "left"){
msgl.payload = 0;
msg2.payload = 0;
msg3.payload = 0;
msg4.payload = 1;

H

if(msg.payload === "stop"){

msgl.payload = 0;

338



339

msg2.payload = 0;

msg3.payload = 0;

msg4.payload = 0;
H

return [msgl,msg2,msg3,msg4];

{payload: 0};
{payload: 0};

var msgl
var msg2

1
2
3 var msg3 = {payload: 0};
4 var msg4 = {payload: 0};
5~ if(msg.payload === "forward"){
6 msgl.payload = 1;
7 msg2.payload = 0;
8 msg3.payload = 0;
9 msg4.payload = 1;
10+ }
11~ if(msg.payload === "backward"){
12 msgl.payload = 0;
13 msg2.payload = 1;
14 msg3.payload = 1;
15 msg4.payload = 0;
16~ }
17~ if(msg.payload === "right"){
18 msgl.payload = 1;
19 msg2.payload = 0;
20 msg3.payload = 0;
21 msg4.payload = 0;
. A
23~ if(msg.payload === "left"){
24 msgl.payload = 0;
25 msg2.payload = 0;
26 msg3.payload = 0;
27 msg4.payload = 1;
28+ }
29~ if(msg.payload === "stop"){
30 msgl.payload = 0;
31 msg2.payload = 0;
32 msg3.payload = 0;
33 msg4.payload = 0;
34+ }
35

36 return[msgl,msg2,msg3,msg4];
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distance = round(timetotal * 34600 * 0.5,2)

robot.pyx|

1 import RPi.GPIO as GPIO

2 import time

2 GPIO.setwarnings(False)

4

5 GPIO.setmode(GPIO.BOARD)

¢ GPIO.setup(31, GPIO.OUT)

/ GPIO.setup(33, GPIO.OUT)

2 GPIO.setup(35, GPIO.OUT)

9 GPIO.setup(37, GPIO.OUT)

10

11 GPIO.setup(16, GPIO.OUT)

12 GPIO.setup(18, GPIO.IN)

13

14 while True:

15 GPIO.output(16,1)

16 time.sleep(0.006061)

17 GPIO.output(16,0)

18

19 while GPIO.input(18) == 0:
20 timestart = time.time()
i

22 while GPIO.input(18) == 1:
23 timestop = time.time()
24

25

26 timetotal = timestop - timestart
27

2 print(distance)

30 if distance > 20.00:

31 #Forward

32 GPIO.output(31,1)

33 GPIO.output(33,0)

34 GPIO.output(35,0)

35 GPIO.output(37,1)

36 time.sleep(0.1)

37 else :

38 #Stop

39 GPIO.output(31,0)

40 GPIO.output(33,0)

41 GPIO.output(35,0)

42 GPIO.output(37,0)

43 time.sleep(0.1)

44 #Turn Right

45 GPIO.output(31,1)

40 GPIO.output(33,0)

47 GPIO.output(35,0)

48 GPIO.output(37,0)

49 time.sleep(0.5)
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