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Ma®b. 9 : Open Hardware & TnAspwvia

*Elcaywyr) oto Open Hardware,
*Eykataotaon Kal puBuion evog Raspberry Pi
> 0vdeon H/Y kai KivntoL tnAspwvou (KDE

Connect, ADB) .
A



Open Hardware & TnAspwvia



Open Hardware |

To "avOIKTO VAIKO" 1] TO "UAIKO avoIXTtoU
KWOIKO" OVAPEPETAL OTIC TIPOJIOYPUAPEC
oXedioong EVvOC (PUOIKOU OVTIKEIMEVOUL, Ol OTIOIEC
OI0BETOVVY AOEIN PE TETOIO TPOTIO WOTE TO
OVTIKEIYUEVO OUTO VO PTTOPEI...

*V0O MEAETNOE,

VO TPOTIOTIOINOEI,

open source V@ onuovpynBei Ka
ardware Vol OIOVEUNBEI aTIO OTTIOIOVANTIOTE.

O1tw¢ 010 EAEVBEPO AOYIOUIKO TIOPEXETAL O
"TINyaiog KWAIKAC"... Y€ dlaBeaipa Ta oxnuata
LAIKOU, oxedlaypapuota, AoYIKA oxedia, oxedia
N apxeia oxedlaopoL pe vTtodoyiotr) (CAD)



Open Hardware |l

open source
ardware

Mw¢ €ival adEI0OO0TNHEVO TO OVOIKTO UVAIKO;

O1 AdEIEC LAIKOU aVOIXTOU KWOIKO ETIITPETIOLVV
VEVIKO OTOUC TIOPOANTITEC TWV OXEDIWV KAl
TEKUNPIWONE VO TIC MEAETHOOLV, VA TIC
OVOOIAVEIMOULV Kal Va TIC TPOTIOTIOINCOLV Kl
OTN CUVEXEID VO DIOVEUOULV TUXOV
TPOTIOTIOINCEIC.

ETUTTAEOV, Ol AVOIKTEC AOEIEC LAIKOU OEV
EUTIONICOLV KATIOIOV VO JIOVEIUEL I OKOMO Kol va
TTOUANOEL TNV TEKPNPIWOT TOL EPYOU.

TO LAIKO TTAPEXETAI OLXVA UE IDIEC ADEIEC PE TO
AOYIOMIKO, OTtwC¢ TIC GPL ) Creative Commons.



Open Hardware Il

Mw¢ €ival To avoIXTo VAIKO SI0@OPETIKO OTTO
TO GAAO VAIKO;

OAO TO OVOIKTO UAIKO TIPETIEI VO OLVOOEVETOI
OTTO TEKUNPIWOT], CUUTIEPIAAUBOAVOUEVWV TWV
OPXEIWV OXEAIOTHOU Kal TOL TINYAIOU KWOIKA.

onen source EmmAgov, n adela IOV JIETIEI TNV
ardware OVOTIOPAYWYH OVOIKTOU VAIKOU TIPETTEL VO
ETUTPETIEI TNV TPOTIOTIOINON KAl TN OlOVOUN
OUTWV TWV OPXEIWV OXEDIAOUOL KATA TPOTIO
TIOU VO ETUTPETIEI E AAAOLC VO TO OTTIOKTI|OOUV
€VUKOAQ!.



Open Hardware IV
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Tunot YAtkoU

['VWOTEC UAOTIOINOEIC

-

H/Y (otaBepoi, popnToi)

Kivnta

Tablet/

> UOKEVEC YEVIKOU TUTTIOU
(modem/router, boards)
loT

loT
Meipapatikoi H/Y

MIKPOEAEYKTEC

AMD64 | x86_64

ARM

RISC-V

Ald@opol tuTIol

Intel iX
AMD Ryzen

Qualcomm (Snapdragon)
Apple (A- M-series)
Samsung (Exynos)
MediaTek (Dimensity)

Aldgopol

Arduino
Raspberry Pi Pico



Arduino |

Arduino

.. €IVal PIa NAEKTPOVIKN TIAATOOPO OVOIKTOU
KWOIKO KOl AOYIOUIKOU OVOIKTOU KWOIKA.

Eival o€ B€on va diapadel pia eicodo, Ttx
PWC O€ EVav alobntpa, eva dAKTLUAO O€ Eva
KOUMTTI KOl VO TO JETATPETIEI O€ €000, TIX VO
evepyorttoinoel eva LED 1 Evav Kivntrpa.

XPnOolJoTIoIEiTal PE BAon TN YAwooo
TIPOYPAUUOTIONOU Arduino Kal TO AOYIOUIKO
Arduino (IDE).

YTIapxouv 17 eTtionNUEC TIAPAAANAYEC TOV.

https://www.arduino.cc/


https://www.arduino.cc/

Arduino |

Arduino

Blink | Arduino 1.0
File Edit Sk

¥ -
Blink
Turns on an LED on for one second, then off for one second. repe

This example code 1= in the public domain.
*f

void setup() {
£# 1nitialize the digital pin as an output.
AF Pin 13 has an LED connected on most Arduino boards:
pinMode {13, CUTPUT;

1

void Loop() {
digitalWrite(l3, HIGH}; 7/ set the LED on

delay (1000) A walt for a second
digitalWrite(13, LOW); A set the LED off
delay (1606G]; A wait for a second
I
L] 3

Arduing Uno on



Arduino |l

CarBot

FENIKH ZYNOEZH

MAakETa

MroTopieg

Tpoxog

1 Kivntpag

AlgBntipag
Odnyog
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Raspberry Pi |

To Raspberry Pi gival yia o€ipd UuttoAoyIoTWY
o€ MEYEBOC TTIOTWTIKAC KAPTAC TTOU
avatrTtuxénkav oto HvwuEvo BaaoiAelo atrod
10 Raspberry Pi Foundation yia va
TTpowOnoouv 1N dIdacKaAia TNG PACIKNG
ETTIOTAMUNG TWV UTTOAOYIOTWY O€ OXOAEIa Kal
O€ QVOTITUOOOMEVEC XWPEC.

To apXIKO MOVTEAO €YIVE TTOAU TTIO ONMOPIAEG
a1Td OTI AVAMEVOTAV, JME XPNOEIS OTTWG N
POMTTOTIKN).

2Uupwva pe 1o Raspberry Pi Foundation,
TTEPICOOTEPA ATTO S EKATOUMUpPIa Raspberry
Pis £éxouv TTwANBei TpIv atrd 10 PERpoudplo
Tou 2015.

https://www.raspberrypi.org


https://www.raspberrypi.org/

Raspberry Pi ll

XapaktnploTika Raspberry Pi 5:

Chipset
CPU
GPU
Mvnun

AIKTULO

Eicodoc¢ Bivteo
‘E€od0¢ Bivieo
‘E€&od0¢ 'Hxou
[nyn evépyelog
USB ports
GPIO

LED

ATto0nKeLON

Broadcom BCM2712 SoC

2.4 GHz 64-bit quad-core ARM Cortex-A76

Broadcom VideoCore VII, vrtootnpidel OpenGL ES 3.1 kal Vulkan 1.3
4-16 GB LPDDR4X-4267 SDRAM (gkd0oo¢cIc 4/8/16 GB)

Gigabit Ethernet (ue POE+ péow HAT), dual-band 802.11ac Wi-Fi, Bluetooth 5.0 /
Bluetooth Low Energy (BLE)

2x4-lane MIP1 CSI/DSI uTtod0XEC Yo oUVOEDT HEXPI OVO KaUEPWV/0B0oVWV

2xmicro HDMI éwg 4Kp60 pe HDR, MIPI DSI pyéow Twv 2x4-lane MIPI connectors
Wneiakog nxoc peéow HDMI, vtootriipiEén USB ] Audio HAT

5V DC / 5A péow USB-C

2xUSB 2.0, 2xUSB 3.0 (ue tautoxpovn Asitovpyia ota 5 Ghit/s)

40xGPIO

LED koatdotaoncg (power/activity) & gvdei&eic kataotaong otn 60pa Ethernet (8P8C)

Y1todoxr) microSD (SDR104), USB boot mode, PCle 2.0x1 yia NVMe/dAAa
TIEPIPEPEIOKA HECW M.2 HAT



Raspberry Pi lll

SRAM Raspberry Pi RP1
1GB, 2GB, 4GB or 8GB I/0 controller

BCM2712 processor Fan connector

Dual-band 802.11ac

Wireless + Bluetooth 5
2xUSB 2.0

PCI Express interface

On/off button R ' " i 2 x USB 3.0
PMIC [" Ethernet transceiver
UART connector - Ethernet jack

USB-C Power jack

PoE HAT connector

l 2 x 4-lane MIPI DSI/CSI
connectors

RTC battery connector

* ETre€epyaoTng
. ¥ 4 v ,
2 x micro-HDMI TUTTOU ARM




Raspberry Pi IV

MTtropei va TpExel diaPopec ekdooeic GNU/Linux
dlavouwy, oTTw¢ Ta Raspbian, Ubuntu, Debian,

Kali Linux, Armbian, evw €1Tiong utrooTnpidel ( hyd
FreeBSD, NetBSD kai Android. e ©

AeKADEC OIAVOUES EI0IKOU OKOTTOU: +
LibreELEC (MoAupéoa), OSMC (Media Center), m m
Volumio (Media player), RetroPi (Retro Gaming) ‘

sdcard:
Touhayiotov  8GB  /class 10 o Ly
Tpoteivopeva 16GB+ / class UHS-I, U3/ V30 v

Raspberry Pi OS @




Raspberry Pi ll

20BBato, 1 jowvioy 2

18:38

ExAoytvyia EVpIes
u Koworkee EXX

Npoypappatd
OTIKEC KCl

MepiqepeiaKéc. A1




Raspberry Pi IV

Pi-Hole

Pi-hole

Total queries (2 clients)

WGISGENEE pi. greeklug. gr Pi-hole

Status g "
Queries Blocked Ps ] { Domains on Blocklist

686 20.4% 97,208

0 Total queries over last 24 hours
https://pi-hole.net/
https://github.com/greeklug/block_lists

1 :
58 LlulLllll“l-IllJ\‘llu_J - _-I.l_.ll._.l. SR = _l B | MRS b b oo l_l l__-_ -II ] 1

17:00 18:00 19:00 20:00 21:00 22:00 23:00 00:00 01:00 02:00 03:00 04.00 05:00 06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00

2021-12-0415:12:55 A app-measurement.com 10.8.0.2 Blocked (gravity) IP (0.1ms) + Whitelist
2021-12-04 15:12:55  AAAA app-measurement.com 10.8.0.2 Blocked (gravity) IP {0.1ms) + Whitelist
2021-12-0415:1220 A app-measurement.com 10.8.0.2 Blocked (gravity) IP (0.0ms) o Whitelist
2021-12-04 15:12:20  AAAA app-measurement.com 10.8.0.2 Blocked (gravity) IP (0.0ms) + Whitelist
2021-12-04 15:12:04 A firebase-settings.crashlytics.com 10.8.0.2 Blocked (gravity) IP (0.0ms) + Whitelist


https://pi-hole.net/
https://github.com/greeklug/block_lists

¥ Rospberey Pi 4 Modes o
(©Raspverry pi 2018

1CC 10, 248K 08148
1€ 2095389148

I SD Card

o &

B o)

KaAwdio 086vng
" micro HDMI

2% (=) (ms)



Raspberry Pi VI

Eykardotaon péow TnG epapuoyns Raspberry Pi Imager

Raspberry Pi Imagerv1.6.2 = a9

Raspberry Pi

Operating System Storage

CHOOSE 0S CHOOSE STORAGE




Raspberry Pi VI

EriAoyn AEITOUPYIKOU OUCTAMOTOG

Raspberry Pi Imagerv1.6.2 - & 8

Operating System X

Raspberry Pi 0S5 (32-bit)
A port of Debia n_with the Raspberry Pi Desktop (Recommended)

Cnline - 1.2 GB downioad

Raspberry Pi OS (other) )
Other Raspberry Pi 05 based images

Other general purpose 05
Other general purpose Operating Systems

Media player - Kodi 0S

Kodi based Media player operating systems

Emulation and game 035

Ermsilntmra fnr rmmimm rntrn anmn e bine cladfarmmn

3T ® 0 & @&



Raspberry Pi VIII

NMpoxwpnuéveg pubpiocelg yia rpo-puduion eykataotaong |

Raspberry Pi lmagerv1.6.2 - & 9

Advanced options X

Image customization options  for this session only o

[ ] Disable overscan

Set hostname: raspberrypi| local

Enable SSH
@ Use password authentication

Set password for 'pi' user: @0 00000@




Raspberry Pi IX

NMpoxwpnuéveg pubpioceig yia rpo-puduion eykaraotaong ll

Raspberry Pi Imagerv1.6.2 - o O
Advanced options X
Configure wifi
SSID: GreekLUG-WiFi

password:  123123123123123

Show password

wifi country: GR

Set locale settings

Time zone: Europe/Athens




Raspberry Pi X

NMpoxwpnuéveg pubuioeig yia Trpo-puduIon eykataocTaong lll

Raspberry Pi Imagerv1.6.2 = LI

Advanced options X

Keyboard layout: Uﬁl

[] skip first-run wizard

Persistent settings

[ ] Play sound when finished
Eject media when finished

Enable telemetry




Raspberry Pi Xl

EmiAoyr atrofnkKeuTiKoU Xwpou (TUtrika n sd card)

Raspberry Pi Imagerv1.6.2 = LA <

Storage X

'P TS-RDFS SD_Transcend (system-boot, writable) - 63.9 GB

Mounted as /media/mike/systerm-boot, /media/mike/writable




Raspberry Pi XII

ExTéAEON TNG EyKATACTAONG

Raspberry Pi Imagerv1.6.2 i x|

Raspberry Pi

Operating System

Writing... 15%

CANCEL WRITE




Raspberry Pi XIll

OAoOKARPWON TNG EYKATACTAONG

Raspberry Pilmagervi.6.2 - & 9

Raspberry Pi OS (32-bit) has been written to TS-RDF5
SD_Transcend (system-boot, writable)

You can now remove the SD card from the reader

CONTINUE
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Op1ou6G KWOIKOU yia ToVv BaoIKO XpROTN pi
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Raspberry Pi XX

$ @ - |- R
@ MPOyPapHATIONOC "
bl

(@ Exnaideuvon i

o

& rpapeio e , .
f TUTTIKA €TTIQAVEIA EPYATIAG KAl HEVOU EQAPHUOYWV

|/ E\E\I ALadt
&g/ ALAOLIKTLO

m Hyoc & BivTeo

% Mpapika

M Nawyvidla

9 EpyaAeia cuoTAPATOC
Qﬂh BonGnuara

4 Help > i

“ MpoTIUNCELS > ﬁ Add / Remove Software

>
B '
> Appearance Settings

qe@moo

E A2 AA
Main Menu Editor

)

_ Raspberry Pi Configuration

u Anocuvdeaon

3 Recommended Software
LG, ‘ ]
MANKTPOAOYLO KL TIOVTIKL

= PUSLOEC STUTLOnS Ay oIy MOl EQAPUOYAG PUBUICEWY



Raspberry Pi XXl

‘ Raspberry Pi Configu...

KapTéAa “System” — I'e'_: pubpioeic

Raspberry Pi Configuration
System Display Interfaces | Performance | Localisation
Password: Change Password...
Hostname: pi.greeklug.gr

Boot: To Desktop To CLI

Auto login: Login as user pr' Disabled

Network at Boot: Wait for network o) Do not wait

Splash Screen: Enable Disable

Cancel




Raspberry Pi XXI|

i @ ‘Raperry Pi Conﬁgu...{

KapTéAa “Interface” — PuOpuioeic katdoTaon

- B r - o ; .
oppwmg UTTOOTNPICOMEVWYV DIETTAPWV

L
i
Al

. Raspberry Pi Configuration
System Display Interfaces | Performance | Localisation
§ |Camera: | Enable e Disable
SSH: Enable Disable
VNC: Enable Disable
SPI; Enable Disable
12C: Enable Disable

Serial Port: Enable Disable

Serial Console:

1-Wire: Enable Disable

Remote GPIO: Enable Disable

Cancel OK

Evepyotroiouue ta “SSH” ka1 “VNC” vyia

ATIKOU Kail




ExTéAeon epapuoynG pubuicewy “raspi-config”
HEOW TEPMUATIKOU

pi@pi:~ $ sudo raspi-config [}




i W 13:39

Mevou emiIAoywyv e@apHoyns pubuicewyv “raspi-
config” HEOW TEPMATIKOU

Raspberry Pi 3 Model B Plus Rev 1.3

Raspberry Pi Software Configuration Tool (raspi-config)

1 System Options Configure system settings
2 Display Options Configure display settings
3 Interface Options Configure connections to peripherals

4 Performance Options Configure performance settings

5 Localisation Options Configure language and regional settings
8 Update Update this tool to the latest version

9 About raspi-config Information about this configuration tool

<Select> <Finish>




Raspberry Pi XXV

4 nlu -

d : l‘ﬁ, Ruspberry Pi e Model B Vl l -
A Raspberry Pi 2014 -: Jm «-m,,;

- 00000 »0000 D+ OO0

0000 - 000DVOIO > VOO0 -

Raspberry Pi A+ / B+ and Raspberry Pi 2 physical pin numbers

(erio @Ground ()zav @sv (oo



https://pinout.xyz/



https://github.com/greeklug/fosh_2019/tree/master/RaspberryPi

Raspberry Pi XXVII

Baoikd YAIKG yia OOKIMES

*PaocTtep/Breadboard

*LED d1GpopwVv XpWHATWYV
*AVTIOTOOEIC

*KaAwdia Jumper




Raspberry Pi XXVII|

Mivi epapupoyn LED

*PaocTtep/Breadboard

*1x Kokkivo LED

*1x MtrAe LED

*2x 330Q AvTtioTaoEIg

*3x M/F KaAwdia Jumper

#!/usr/bin/python

import RPi.GPIO as GPIO # Eicaywyry GPIO BiBAio6rkng

GPIO.setmode(GPIO.BCM) # pin numbering system o€ BCM

GPI10.setup(17,GP10.0OUT) # opiouéc GPIO17 wg OUTPUT
GPI10.setup(27,GP10.0OUT) # opioudég GPIO27 wg OUTPUT

print "LED Avoiktg"

GPI10.output(17,GPIO.HIGH) # opiopu6g GPIO17 og high, 3.3v Ba
evepyoTToinOouv oTo pin
GPIO.output(27,GPIO.HIGH) # opiopog GPIO27 o¢ high, 3.3v Ba
EvepyoTTOINOOUV OTO pin




Raspberry Pi XXIX

#!/usr/bin/python
import RPi.GPIO as GPIO # Eicaywyry GPIO BiBAIo6nkng
GPIO.setmode(GPIO.BCM) # pin numbering system o€ BCM

GPI10.setup(17,GPI10.0OUT) # opiouéc GPIO17 wg OUTPUT
GPI10.setup(27,GP10.0OUT) # opioudég GPIO27 wg OUTPUT

print "LED KAgiotd"

GPI10.output(17,GPIO.LOW) # opiopog GPIO17 o€ high, 3.3v 6a
aTTEVEPYOTTOINBOUV OTO pin
GPIO.output(27,GPIO.LOW) # opioudég GPIO27 o¢ high, 3.3v 6a
aTrEVEPYOTTOINBOUV OTO pin




EpwTnNOEIG;



Kivntn TnAepwvia & Linux

> Android
N/Z yia smartphones 1touv Baaoiletal otnv TTuprva
Linux

- Android Open Source Project (AOSP)
https://source.android.com

> LVdEan
> MEOW EQAPUOYWV
> MEOw TEPUATIKOV

> T1pOKOBOPIoUEVA KAEIOWUEVO
==>
ATIOKTNON TIANPOLC TIPOoaong oTo cLOTNUA,
TO YVWOTO “root”




Enikowvwvia pe Android

> Android Debug Bridge (adb)
> 0vdeaon H/Y Kal CUOKELNC

Url: https://developer.android.com/studio/command-
line/adb.html

BAUOTO KOI EVIOAEC:

> EVEPYOTIOIOVPE TNV TIPOCROCN TIPOYPOUUATIOTH)
(Developer options) oTnv CUOKEUN POC KOl 0TNV
OUVEXEID TNV ETUAOYN “EVTIOTIIOHNOC OQOAUATWY
USB” (USB debugging)

> JUVOEOVE TN CUOKEUN OTOV LTTIOAOYIOTN PE TO
KoAwdlo USB

> AANACOLPE TN AsITovpyia cVVOEONC OTN
AEITovpyia "petagpopa apxeiwv (MTP)"
(Ogv €ival TIAVTO ATIOPAITNTO YIo KABE CUOKEUN)

> EKTEAOVUE TNV AKOAOLON EVTOAN YIO VO
&eKIVNOETE TNV uTnpeoia ADB:
adb devices




Enikowvwvia pe Android

» Eykatdotaon EQapuoync
adb install app.apk

> AVOKTNON OpPXEiwV
adb pull remote local
Tt adb pull /Isdcard/images /backup/images/

> ATTOOTOA OPXEIWV
adb push local remote
TtX adb push hello.pdf Isdcard/hello.pdf

> Mpooaon tepPATIKOU
adb shell

> ETTAVEKKIVNOT OUOKELIC
adb reboot



Enikowvwvia pe Android

- Eyypan video
adb shell screenrecord /sdcard/demo.mp4
(Control + C yia ctapatnuo)
exit
adb pull /sdcard/demo.mp4

> 'ONeC Ol DIOOECIPEC EVIOAEC
adb shell Is /Isystem/bin




EA/AAK oto Android

c®oLINEAGE

Av Kal To Android gival kupiw¢ EAcLBepO
/AOYIOUIKO, Ol CUOKEVEC OLVNOWC EPXOVTAIl PE
1010TAYEC AOYIOUIKO KOl UTTNPETIEC TTOV
EUTTIOdICOLY TOV KOOHO VA TIC XPNOIUOTIOINOEl
aveEAPTNTO KAl OUTOVOLQ.

KauTttavia: EAevBepwote 1o Android ooc!
https://www.greeklug.gr/el/ellak/associates/84-
associate-fsfe-el/395-fsfe-freeyourandroid

Evkataotaon epapuoywv EA/AAK

Market: F-Droid (https://f-droid.org/)
[vwoteg epapuoyec: Mozilla Firefox Mobile, K-9

Malil, Signal, VLC

Eykataotaon EA/AAK AEITOUPYIKOU ZUOTANATOC
ReplicantOS (https://replicant.us/)
LineageOS (https://lineageos.org/)



EpwTnNOEIG;



To apyxegio Tng Trapouciaong atrd Tnv EAAnvik ‘Evwon PiAwv
EA/AAK (GreekLUG) diétreTal amré tnv adsia

Creative Commons Avag@opda Anuioupyou - Mn Eptropiki Xprnon -
NMapoépoia Alavoun 4.0 Aigfvég (CC BY-NC-SA 4.0)

https://creativecommons.org/licenses/by-nc-sa/4.0/deed.el

00

EAANVIKA 'Evwon @iAwv EA/AAK | GreekLUG
https://www.greeklug.gr/


https://creativecommons.org/licenses/by-nc-sa/4.0/deed.el

