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Eykatdotaon SYS-STEM ArdLAB

1 Awpdpewon Raspberry Pl

MNa va Stapopdwoete to Raspberry Pl mpénel va akoAouBrjoete autd ta Bripota:
» KateBdote to Raspberry Pl OS arto tov LoTOTOomo Ttou.
> BaAte to Raspberry Pl OS image o pia kapto microSD.
» PuBuiote tnv olvdeonc kat TG pubpuioslg aopaleiag tou Raspberry PI OS

1.1 Eykatdortaon tov Raspberry Pi OS

KateBdaote to Raspberry Pl Imager avaloya e To AELTOUPYLKO TIOU EXETE EYKATECTNEVO OTOV
umoAoylotr oag, amno tov Lototono tou (link). Eykataotrote to Raspberry Pl Imager kot
akoAouBnote Ta mopakdTw Bripota.

1.1.1  Avtypayte to Raspberry Pi OS oty kdpta microSD

Erhegte “CHOOSE OS”

[ SN ) Raspberry Pi Imager v1.5

Raspberry Pi

Operating System SD Card

CHOOSE 0S8 CHOOSE SD CARD

EruAé€te “Raspberry Pi OS (Other)”

[ XX ] Raspberry Pi Imager v1.5

Operating System x

Raspberry Pi 0S (32-bit)
' A port of Debian with the Raspberry Pi Desktop (Recommended)
Released 01-

% Raspberry Pi OS (other) >
Other Raspberry Pi 0S based images

Olhver general purpose 05
Other general purpose Operating Systems

Media player - Kodi 05

Kodi based Media player operating systems
Emulation and game 0S
[

S e s i Akt

Eru\é€te “Raspberry Pi OS Lite (32-bit)”
[ XX ] Raspberry Pi Imager v1.5

Operating System x

< Back
Go back to main menu

Raspberry Pi OS Lite (32-bit)
' A port of Debian with no desktop environment
Released 2021-01-11

Raspberry Pi 0S Full (32-bit)
A port of Debian with desktop and recommended applications
leased: 2021-01-11
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EruAé€te “Choose SD Card”

eo0e Raspberry Pi Imager v1.5

Raspberry Pi

Operating System SD Card

RASPBERRY PI 0S LITE (32-BIT) CHOOSE SD CARD

EmuAé€te “The SD card to use...”

e0e Raspberry Pi Imager v1.5

SD Card X

‘p APPLE SD Card Reader Media - 31.0 GB
ounted as /V e5/NO NAME

AAAAAAAAAAAAAAAAAAAAAAA

TéNog, avtiypdyte To image otnv kapta microSD card matwvtag “Write”

ece Raspberry Pi Imager v1.5

Raspberry Pi

Operating System SD Card

RASPBERRY Pl OS LITE (32-BIT) APPLE SD CARD ... WRITE

1.1.2 Evepyomomote to SSH mpv tnv mpdtn ekkivinon

lNa va evepyomnolroete aoholeis amopakpuopéves ouvdéoels (SSH) oto Raspberry Pimplv tnv
TPWTN €KKivnon, MPEMEL vo. SNULOUPYNOETE €va Kevo apxeio pe dvopa SSH oto Stapéplopa
ekkivnong (boot partition) Tng kdptog microSD.
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[ NoN ] [ Nolumes/boot
< H = FENERIEEIE= Q
boot =+
[ Pictures Name ~  Date Modified Size Kind
= Recents |9 fixupded.dat 8 3KB  Micros.
¢™ iCloud Drive ¥ fixup4db.dat 8 Jan 2021 a 8KB  Micros
& fi . Jan 2021 at 15 8 Mi |
-."-\; Appications |&] fixup4x.dat 8 Jan 2 at 15: . 8 KB Micros.
. W issue.txt 11 Jan 2021 at 13:08 145 bytes BBEdit.
5 Desktop & kernel.img 74 55MB  NDIF DI
o Downloads & kernel7.img 7J 58MB  NDIFDi
& kernel7l.img 7J 6,1 MB NDIF Di
5 software & kernel8.img 7 69MB  NDIF D
Dewices LICENCE.broadcom 2 KB Docum
@ Remote Disc [18SH Zero bytes  Unix ey
_ } M start_cd.elf 8 Jan 2021 791 KB
sl Macintosh HD W start_db.elt 8 Jan 2021
boot N W start x.elf 8 Jan 2021
B startelf 8 Jan 2021
S B startd.elf 8 Jan 2021
[ mnemosine @ startdcd.elf 8 Jan 2021 at

1 of 42 selected, 216 MB available

1.2 IIpodn ekkivnomn Kot focikn TopAUETPOTOINGT

TomoBetnote (kAvie mount) Thv KApTa MicroSD oTov UTIOAOYLOTH COC Kol SNULOUPYrOTE TO
apxeio (ota Windows va giote moAl mpooektTikol, MO Ol MEPLOOOTEPOL EMEEEPYOOTEG
KELUEVOU TIPOCOETOUV TTAVTA LLOL ETIEKTOCN KaL N TIPOETUAEYUEVN CUUTEpLPOPa Twv Windows
glval va amoKpUTMTOUV TIC YVWOTEG EMEKTACELC).

1.2.1  TomoBetote v kapta microSD Card 6to Raspberry Pi, kKot KAVTE TNV TpwTN
EKTENEON

Ma va anoduyete TV avaykn ouvdeong oBovng kol mAnktpoloyiou oto Raspberry Pi, Ba
npeneL va ouvdeBel £va kaAwbLo Siktvou oto Raspberry Pi. Metd tnv ekkivhon tou Raspberry
Pi, Ba mpémel va punopeite va cuvdebeite xpnoluonotwvtag SSH.

1.2.2 Xvvoebeite oto Raspberry Pi
» T va ouvdebeite oto Raspberry Pi:

ssh pi@raspberrypi

[ =N )
ssh pi@raspberrypi

& ~— pi@raspberrypi: ~ — -bash — bash — 80x24

» Otav oag {ntnBei n avBevtikotnta tou Slakoptoth, amaviiote "val" kot cuvdebeite
e TOV TtpoeTIAeYUEVO KWOLKO TtpocBaoncg "raspberry”.
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@ [ ] ~ — pi@raspberrypi: ~ — ssh pi@raspberrypi — bash — 80x24
ssh pi@raspberrypi

The authenticity of host 'raspberrypi (192.168.1.69)' can't be established.

ECDSA key fingerprint is SHA256:5K4tfDfUscQMAvUxajvKTvgXx@pyLj71WHf4C1AcbPs.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added 'raspberrypi,192.168.1.69' (ECDSA) to the list of kno

wn hosts.

pi@raspberrypi's password:

» Av bev pnopeite va cuvdebeite, Ba npénel va nmpooBEcete pia 086vn oto Raspberry
Pl, va avayvwpicete tnv IP mou gpdaviletol 6Tnv KOVEOAA KaL VAL T XPNOLLOTOLOETE
avti tou raspberry pi, m.x:

ssh pi@192.168.1.69 |

» AdoU ouvbebeite, Ba mpenel va aAAaéete Tov KwOIKO TpooPacng Pl pe évav mio
aodpalr). XpnOLLOTIOLOTE TNV EVIOAN:

passwd |

ece
Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added 'raspberrypi,192.168.1.69' (ECDSA) to the list of kno
wn hosts.

pi@raspberrypi's password:

Linux raspberrypi 5.4.83-v71+ #1379 SMP Mon Dec 14 13:11:54 GMT 2020 armv71

~ — pi@raspberrypi: ~ — ssh pi@raspberrypi — bash — 80x24

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Last login: Sun Feb 7 19:57:22 2021 from 192.168.1.65

—-bash: warning: setlocale: LC_ALL: cannot change locale (pt_PT.UTF-8)

SSH is enabled and the default password for the 'pi' user has not been changed.
This is a security risk - please login as the 'pi' user and type 'passwd' to set
a new password.

Wi-Fi is currently blocked by rfkill.
Use raspi-config to set the country before use.

EESY

» Ekteléote 1O MpoOypappa mAnpodoplwyv SiKTuou:

ifconfig

Znuewote tn StevBuvon IP Tng dtacuvdeong ethO.
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[ X=X } ~ — pi@ardlab-dei: ~ — ssh pi@raspberrypi — bash — 80x24
A ifconfig
ethd: flags=416 P, BROADCAST, RUNNING,MULTICAST> mtu 1500
inet .168.1.69 | netmask 255.255. @ broadcast 192.168.1.255
inetb TeB0::2826:1161:ede7 g ‘ c d 0x link>
inet6 2001:8a0:ff38:f700:e :32ef:9e3 prefixlen 64 scopeid @x@<

6:32:7d:99:38 txqueuelen 1000 (Ethernet)
98094 bytes 145123424 (138.4 MiB)
dropped @ overruns @ frame @
( kets 47839 bytes )
TX errors @ dropped @ overruns @ carrier @ collisions @

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536
i 127.0.0.1 netmask 255.0.

1 prefixlen 128 scopeid @
txqueuelen 1000 (Local Loopb
{ packets @ bytes @ (0.2 B)
X errors @ dropped @ overruns @ frame @
X packets @ bytes @ (0.2 B)
X errors @ dropped @ overruns @ carrier @ collisions @

> 3TN CUVEXELX propeite va pubuioete oplopéveg amod TIG MPoeTIAeYUEVEG puBUioELg
oto Raspberry Pi. Qo mp£meL va XpnOLLOTIOLCETE TNV EVIOAR:

| sudo raspi-config

H evtoAr] sudo EMITPEMEL VO €KTEAECETE TO raspi-config UE SlKalwpata root
(6Laxelplotn).

> AvolyelL To mpoypappa dlapopdwaonc tou raspberry

@ [ ] ~ — pi@raspberrypi: ~ — ssh pi@raspberrypi — bash — 80x24

Raspberry Pi 4 Model B Rev 1.2
Raspberry Pi Software Configuration Tool (raspi-config)

1 System Options Configure system settings

Display Options Configure display settings

Interface Options Configure connections to peripherals
Performance Options Configure performance settings
Localisation Options Configure language and regional settings
Advanced Options Configure advanced settings

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

Lo b wNn

<Select> <Finish>

> Oanpemnel va puBuioste TI¢ akoAouBec eTAOYEC:

1. System Options (Emloyég outrpatog)

S4 Hostname — Oa mpénel va aAAAEeTe TO OVOMA KEVIPLKOU UTIOAOYLOTH TOU
Raspberry, m.x.: ArdLAB-1 . Eav n IP Tou Raspberry givat dnuooia, autd 1o ovopa Ba
TPEMEL va KataxwpnBel oto Stakoutotr) DNS. Edv n IP Tou Raspberry sival lSuwtikn,
n IP Ba mpémel va eival otatikn Kol Oa mpémnel va puBuLotel évag kavovag mpowbnong
BUpag oto Stakoptotr) NAT yia tn BUpa 7575 tou Raspberry Pl.

S1 Wireless LAN, 8gv npoteivetal — Mmopeite va puBuioste tn cluvdeon WiFi tou
Raspberry Pi (Ba mpénet va ouvdebeite pe kalwbdilo ethernet).

3. Emoyég Slaolvdeong
P1 Camera — Av ypnotpomnoleite To Raspberry Pl w¢ kapepa tou ArdLAB, Ba mpénel va
TNV EVEPYOTIOLHOETE £6W

5. Localization Options (Tormtkég puBpioeLg)
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L2 Timezone - PuBuilote Tt lwvn wWwWPAC ylO TO OLOKOULOT ©0C, TLY.

Eupwnn/Alcoapwvva, Eupwnn/Madpitn, Eupwrnn/ABrva, Eupwrn/Zaykpeurmn K.AT..

Meta tnv £€€060 amno To raspi-config, To Raspberry Pi pnopet va {ntnoeL emavekkivnon.

1.3 Evnuépwon tou Aettoupytlkou cuoTtripatog Raspberry Pi

3TN ouvéxela Oa TPEMEL VA EVNUEPWOETE TO AEITOUPYIKO cuothua tou Raspberry Pi
XpnoLponolwvtag Sladoxika Tic akoAouBeg evioAég (n evioAn apt-get pmopel emiong va
XpnoLpomnolnBel yia Ty evnuépwaon/avapadbuion):

sudo apt update

sudo apt upgrade

sudo reboot

AUTEG oL eVTOAEC: evhuepwvouV (update) Tig TAnpodopieg yla ta makeTa, Kavovtag AnYn ano
TG Stopopdpwpéveg TnyEC tou Sladiktuou; avaBabuilouvv (upgrade) ta pn evnuepwpéva
TLOLKETO TTOU €lval EyKATECTNUEVA; KO TEALKA ETtAVEKLVOUV (reboot) to Raspberry Pi.

® [ ] ~ — ssh pi@raspberrypi — bash — 80x24

Hit:1 htt hive.raspb pi.org/debian buster InRelease

H http://raspbian. raspberrypi.org/raspbian buster InRelease

Rea e lists... Done

Buildi lency tree

Reading state information... Done

28 packages can be R pt list —--upgradable' to see them.

: atheros
180211 i f fi altek
iproute2 bgnutls3@ 1li 3 li L a mgc libmagicl
libraspbe pi-bin librasp libraspberr libraspberrypi@
python- pio raspberrypi-boot - raspberryp L
"rypi-sys-mods rpi-eeprom rpi.gpio-commen sudo tzdata unzip
@ newly ins ed, @ to remove and @ not upgraded.
Need to get 137 MB of archives.
After this operation, 3575 kB of additional disk space will be used.

EYKATOOTHOTE TOV EMEEEPYOOTH KEWWEVOU Vim

lsudo apt install vim

Mo va emefepyaoTeite apyelo OTO TEPUATIKO, UMOPELTE VA XPNOLOTOLCETE TO Vi | TO nano.
o Toug XProTeg Ttou Sev eival eEOIKELWUEVOL LE TO Vi, 0 ETIEEEPYAOTAC NANo sival n KaAUTepn
emloyn. Adou emefepyaoteite €va apyeilo, matnote ctrl+X ywo £€€060 kol emNé€te TV
KaTAAnAn amdvinon ylo vo. armoBnKeUOETE TIG TPOTIOMOLOELG.

lnano file.txt

2 Eykatdotaom tov ArdLAB

MNa va puBpioete to ArdLAB Ba mpémel va akoAouBrjoete ta €n¢ frpata

>

YV V V V V

Eykatoaotrote to Docker daemon oto Raspberry Pl

KAwvonotrote (Clone) To anoBetnplo Tou ArdLAB

PuBuiote kot eykataotrote to/a ArdLAB Docker Container(s)

Anuoupynote to apyeio pubuioswv (configuration file) tou ArdLAB

Yuvdéate to Arduino UNO oto Raspberry Pl

AOKLAOTE TNV €YKATACTOON
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2.1 Eykatdotaon tov docker 6to Raspberry Pi

To Docker sival éva cUvolo mipolovtwy mAatpdploc we urtnpeaia (platform as a service) mou
XPNOLUOTIOLOUV ELKOVIKOTIOINON 0 €eminmedo AELTOUPYLKOU OCUOCTAUATOC Ylo TNV TOPOXN
Aoylopikol og TtakéTa mou ovopalovral container. Ta container lval amopovwpEVa TO Eval
ard To AANO Kol TtepLeXouV To SIKO Toug AoYLoMLKO, BIBALOBNAKEG Kal apxeia puBuloswv- Katl
UIOPOoUV VA ETIKOWVWVOUV HETAED TOUC HEOW KAAA KaBoplopévwy KavaAlwy. Emeldn ola ta
container polpdlovtal TIC UTNPECIEC evlog eviaiou Tupnva AELTOUpyLlkol OCUCTHUATOC,
XPNOLLOTIOLOUV ALYOTEPOUC TTOPOUC ATTO TLG ELKOVIKEG LLNXOVEC.

MNa va eykatootioete dockers oto Raspberry Pl mpémel va akoAouBnoete ta MAPAKATW
Brpata (Baolopevol otig odnyieg mou undpyxouv o€ autod To link)

» EyKOTAOTAOTE TA MPOATALTOUEV

sudo apt install apt-transport-https ca-certificates software-
properties-common -y

» Emnavekwrote to Raspberry Pi

sudo reboot |

» KoteBaote to Docker installer kat ekteAéote T0

curl -fsSL get.docker.com -o get-docker.sh && sh get-docker.sh |

» Awote tov xprnotn ‘pi’ tnv duvatotnta va ektehel Docker.

sudo usermod -aG docker pi |

» Eloayete 1o kAeldi (key) Docker CPG

sudo curl -fsSL https://download.docker.com/linux/raspbian/gpg |
sudo apt-key add -

> [poocBéate to anobetrplo (repo) docker otnv Alota mnywv tou apt

sudo sh -c 'echo "deb https://download.docker.com/linux/raspbian/
buster stable" >> /etc/apt/sources.list'

> Evnuepworte to Raspberry Pi OS kal kavte emavekkivnon

sudo apt update
sudo apt upgrade

sudo reboot

> EAéy€te av to docker daemon skteleite (matrote q yla £€060)

systemctl status docker

e0e ~ — pi@ardlab-dei: ~ — ssh pi@raspberrypi — bash — 80x24
H systemctl status docker
docker.service - Docker Application Container Engine
Loaded: loaded (/lib/systemd/system/docker.service; enabled; vendor preset: e
Active: since Mon 2021-02-88 15:33:18 WET; 7min ago
Docs: https://docs.docker.com
Main PID: 634 (dockerd)
Tasks: 11
CGroup: /system.slice/docker.service
*-634 /usr/bin/dockerd -H fd:// -—containerd=/run/containerd/containe

Feb 08 133:16 ardlab-dei dockerd[634]: time="2021-02-08T15:33:16.270203137Z"
Feb 08 i ardlab-dei dockerd[634]: ti 2021-02-08T1 .270460008Z"
Feb 08 : ardlab-dei dockerd[634 time="2021-02-08T1 .2706904527"
Feb @8 H ardlab-dei dockerd[634 time="2021-02-08T1 . 271515600Z"
Feb @8 ] ardlab-dei dockerd[634]: time="2021-82-88T1 .5221433772"
Feb 08 i ardlab-dei dockerd[634]: time="2021-82-88T1 029431303Z"
Feb @8 : ardlab-dei dockerd[634 time="2021-02-08T15: 00757636Z"
Feb 08 H ardlab-dei dockerd[634 time="2021-02-08T15: .401986192Z" 1
Feb 08 H ardlab-dei systemd[1]: Started Docker Application Container Engi
Feb 08 ardlab-dei dockerd[634]: time="2021-82-88T15:33:18.593151062Z" 1
lines 1-19/ (END)
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Meta TNV enavekkivnon, n unnpeoia (service) docker service Ba mpémnel va Tpéxel. MNa va
Slaxelploteite tnv unnpeoia docker service pmopeite va XPNOLLOTIOLCETE TIG OKOAOUBEG
ETUAOYEG TOU systemctl:

start — Ekkivnon tng unnpeoiag

stop — Alakorr) TnG UTtNpeciag

restart — Emavekkivnon Tng utnpeoiog, Looduvaypn e stop + start

reload — Emavadoptwon twv apxeiwv puBuicewv (configuration files) tng unnpeoiog
enable — Evepyomolinon service (TPEXEL QUTOUATA KATA TNV EKKLIVNON)

disable — Amevepyomnoinaon Tng unmtnpeoiog
» EAéyEte tic mMAnpodoplec Tou eykateotnuévou docker

ldocker info |

» Eykataotrjote to docker compose

| sudo apt install docker-compose |

2.2 Anpovpyia kot eKTEAEGT TOL TPAOTOL container

» T va SOKLLAOETE TNV gykataotaocn tou Docker, SnUULoupynoTe Kol eKTEAEOTE €va
container hello-word

docker run hello-world

@ [ ] ~ — pi@ardlab-dei: ~ — ssh pi@raspberrypi — bash — 80x24
docker run hello-world

Unable to find image 'hello-world: latest' locally

latest: Pulling from library/hello-world

4ee5c¢797bcd7: Pull complete

Digest: sha256:31b9c7d4879010d8c50ab433d9c3b7e17666d6993084c002c2ff1lca@9b96391d

Status: Downloaded newer image for hello-world:latest

Hello from Docker!
This message shows that your installation appears to be working correctly.

To generate this message, Docker took the following steps:

1. The Docker client contacted the Docker daemon.

2. The Docker daemon pulled the "hello-world" image from the Docker Hub.
(arm32v7)

3. The Docker daemon created a new container from that image which runs the
executable that produces the output you are currently reading.

4. The Docker daemon streamed that output to the Docker client, which sent it
to your terminal.

To try something more ambitious, you can run an Ubuntu container with:
$ docker run —-it ubuntu bash

Share images, automate workflows, and more with a free Docker ID:
https://hub.docker.com/

Av Seite Ta mapamavw puvipata, TOTe To container €xel SnuoupynBel kat extedeital. MNa va
Slaxelploteite ta containers kal ta images, oL akOAouBeg evtoheg pmopolv va
xpnotuomnornotnfouv:

> Epdavion tTwv container images mou UTAPYOUV TOTUKA

docker image ls |

> Epdavion tng oehidag BornBelag tou docker

‘docker --help |

» Epdavion tng oeAidag Bonbetag evtohwv docker

‘docker image --help |

» Amopdkpuvon tomkwv image (xpnotpomnotote to short hash A to évoua, n evtoAn
docker image 1s Oeixvel ta ovopata/hashs)
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Xpnotuormnotnote to TAB yLa VA CUUTANPWVETE QUTOLATATO OVOLOTA 1 TLG EVIOAEC.

>

Ta Images Tou xpnotponolouvtal o containers §gv pmopouv va amopakpuvBoulv av
Sev amopakpuvBel To container.

docker image remove hello-world:latest |

EVVOAQKTIKQ, HLO EVTOAR YLOL TNV QITOUAKPUCVOH images sivat:

docker rmi hello-world:latest |

Eudavion twv containers mou ekteAouvtat

docker ps |

Epdavion 6Awv Twv containers

docker ps -a

Mmopeite va QmOPOKPUVETE TO container
ovopa/hash

hello-world, xpnoluomowwvrtag Tto

docker rm happy rhodes |

>

EVVaAOKTIKA UmopeiTe va amopuakpUVETE To container xpnoluonolwvtag to hash key

|

docker rm 2cdaa3512ba |

To

QTOTEAECUO TWV TIPONYOUEVWY EVTOAWV:

@ [ ] ~ — pi@ardlab-dei: ~ — ssh pi@raspberrypi — bash — 80x24
image Lls
IMAGE ID

851163c78eda

0 dock
TAG
latest

docker image
Error response from daemon: nf
lo-world: latest" (must force) -
mage 851163c78eda

REPOSITORY
hello-world

CREATED SIZE
13 months ago 4.85kB
nove hello-world:latest
unable to remove repository reference "hel
container 2cdaa3512@ba is using its referenced i

doCKer
IMAGE
NAMES
hello-world
happy_rhodes

docker rm_happy_rhodes

]
CONTAINER ID COMMAND
PORTS
2cdaa35120@ba
go

CREATED STATUS

"/hello" 34 seconds ago Exited (@) 33 seconds a

happy_rhodes
JdoCKer rmi neLLo—-woriLa: Latest
hello—world: latest
—-world@sha256:31b9c7d48790f0d8c50ab433d9c3b7el7666

Untagged:

d6993084c002c2f

c78e4ad68e6fe539170894aafd164d40c4d4doa
d4ed4blbaab515d44eb77a1402d6be@a533e7d19

2.3 Apopepwon tov ArdLAB

>

KAwvormnotnote to amoBetrplo péca oto home tou Xprotn pi, XPNOLLOTIOLWVTAC TV
TIAPOAKATW EVIOAN:

git clone https://bitbucket.org/pssmatos/ardlab-setup.git

Oa dnuloupynBel évag véog pakelog Le Ovopua ardlab-setup mou Ba mepléxeL To apxeio
puBuicswv (configuration file) tou container.

2.3.1
>

Awopdpemon kot gykatdotaor tov ArdLAB Docker Container

AN\Oyr) TOU TPEXOVTOG KATAAOYOU OE ardlab-setup (UTOPELTE VA XPNOLLOTOLOETE
10 TAB key ylLa QUTOUOTN CUMITANPWOHN TOU OVOLOTOG KOATAAGYOU)

cd ardlab-setup
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> AloTa pe Ta meEPLEXOEVO TOU KATAAOYOU:

1ls -1la

To HOVO ONUAVTLKO apxeio og autd to anoBbetnplo, eival To the apyeio docker-compose

[ ] [ ] Molumes/Macintosh HD/Users/matos/Documents/cadeiras/UpSkill/Curso OutSystems/OutSystems/Reacti...
git clone https: ssmatos@bitbucket.org/pssmatos/ardlab-setup

C ng into 'ardlab-setup'...
remote: Countir d

remote: Com je 1 /3), done.
remote: Total 4 (delta @), reused delta @)
Unpacking obj 1 ), d

» Zekwnote tn Slapdpdwan eKTEAWVTOC TO container yla va SnLOUPYNOETE TO OpXEio
Slapopdwaong Le TNV akOAoudn evioAn:

docker-compose run --rm --entrypoint "python3 constellation.py"
ardlab

To script Ba pEmel va eKTEAECTEL KaL VA TIAPOUGCLACEL KATIOLEG MANPOdOPLEC: TN dSnudcLa
SlevBuvan IP, tov véo kwdiko KatakepuatiopoU (hash code) tou ArdLAB kot €va pivupa
yla va kataxwpnBei autdc o hash code otov wototono (eite mpooBEtovtag éva véo
EPYOOTHPLO ELTE TPOTIOMOLWVTAG £VA UTIAPXOV)

® [ ] folumes/Macintosh HD/Users/matos/Documents/cadeiras/UpSkill/Curso OutSystems/OutSystems/Reacti...

total 20
d rwxr-xr-=x pi pi Feb
pi pi Feb
pi pi Feb
1 pipi 9 Feb 12 ore
1 pi pi 177 Feb 12 H oC mpose. yml
H z e run —rm —en point “python3 con
(" ardlab

» To mponyoUuevo PrApa Snulovpynoce emiong To apyeio pubuicewv, to omoio
niepthappavetat otov katdAoyo config Kol UMOPEL voL TAPOUCLACTEL XPNOLLOTIOLWVTAG
NV evtoAn:

‘cat config/config.cfg
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AUTO TO apxelo pubuloswv Ba to emefepyaoteite oe emdpevo Brpa, yla va pubuioste to
ovopa tou ArdLAB, tn BUpa Kal TnV KApEPA.
2.3.2  Xvuvdeomn tov Arduino UNO cto Raspberry Pl

Twpa pnopeite va cuvdéoete to Arduino UNO oto raspberry Pl xpnolgonowwvrtag pia anod tig
Bupec USB.
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3 Aopopemon tov dDNS kot amdKNnon motomomTikdv SSL

lMNa va amnoktioste mpooPacn oto ArdLAB pe kpumrtoypadnon (HTTPS), mpémel va
XPNOLLLOTIOLHOETE £va £YKUPO TILOTOMOLNTLKO SSL, To omoio avaAoya e TO EpyaoThPLO UIMOopEL
va anoktnBel xpnotpomnotwvtog U0 SLopopeTIKEG EMAOYEG.

Eav to ArdLAB Slo6étel otaBepn Snuodoia SievBbuvon IP katl €ykupo ovoupa DNS, cuveyiote
otnv evotnta 3.3.

Y& nepintwon mou 1o ArdLAB cag £xeL £vav amod Toug akOAouBoug TePLOPLOUOUG, CUVEXIOTE
oTnV avtiotolyn evotnta

» JtaBepn 61evBuvaon IP, aAlG Sev prmopeite va tng ekxwprjoste ovopa DNS (svotntec
3.2 kot Error! Reference source not found.)

> Auvaur Snpdota SlevBuven IP (evétnteg 3.2 kot ENICIRCICICHCEISOUCERNot
found.)

> 16wtk SlevBuvon IP (evétnteg Error! Reference source not found., 3.2 kot G

)

3.1 [pooBrikn kavéva tpowBnong BUpag oto ArdLAB cag

Edav to ArdLAB Bpioketal miow amo evav dpopoAoyntr) NAT, €xel pla Wbuwtikn StevBuvon IP
KoL To gpyaotiplo dev Ba sival mpooBaacipo and to dtadiktuo. Mo va EemepdoeTe aUTO TO
nPOPAnNua, mpémel va poaBéoste €va FORWARD PORT RULE oto Siakouiotry NAT, yla va
ovakateuBUVETE TNV logp)OUEVn KUKAodopla otn BUpa emikowvwviag tou ArdLAB (7575).

ZnTtrote amo To SLaXELPLOTH) ToU SIKTUOU aaG va SNLOUPYNOEL €vay TETOLO KOVOVA I, AV EXETE
npooBacn oto Siwokoptoty NAT (f oto &popoloynth), pubuiote tov povol ocag. H
nipoerAeypévn B0pa tou ArdLAB eival n 7575 (Umopeite va XpnoLUOTIOLNOETE KAMoLa GAAN
av n B0pa 7575 Sev eivat Stabéoun) kot n dtevBuvon IP tou Slakoploth Ba givatl n ISLWTIKA
IP Tou ArdLAB.

H akoAouBn sikova Seiyvel Tn Slapopdwon evog TETOLOU Kavova oe pia oeAida Stapopdwaong
Spopoioynti).

Create port forwarding rule X

Interface veip0.1

Service name * Custom ArdLAB

Server IP address * 192.168.1.5|

External ports * 7575 7575 protocol * TCP/UDP Internal ports * 7575 7575 o +

cancel

3.2 [lpooBOrikn tou Raspberry Pl o€ pa vtinpecioc DDNS

Edv to ArdLAB coc bev éxel otaBepn IP pe éykupo 6vopa DNS, Oa mpénel va SnuLoupynosTe
£vav Aoyaplacuo og vav mapoxo urnpectwv DDNS kat va SnuloupyRoete pa véa eyypodn
DNS yta to ArdLAB. Y& auto to mapddstypa, 8o xpnolponoljooupe Ty urtnpecio Dynu dDNS
(https://www.dynu.com/).  EivalL onuovtikd o TAPOXOC UTNPECLWV va UTopel va
dnuloupynoel "eyypadéc TXT" xpnolponowwvtag to osvapto ACME Shell: acme.sh dnsapi
(https://github.com/acmesh-official/acme.sh/wiki/dnsapi)
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Inueiwon: Edv éxete pa Wblwtikn dtevBuvon N pLa dSnuocta IP xwpig dvopa DNS oto ArdLAB
00.C, oUVEXLOTE OTNV EMOEVN evOTNTa, SladopeTikd nnyaivete otnv evotnta Error! Reference
source not found..
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3.2.1  Anuuoupyia Adoyaptaopou oty uttnpecio Dynu dDNS
» EmokedOeite tov Lotdtomno https://www.dynu.com/:
Matiote to “Create Account” mou Bpioketatl mavw Se€Ld

2 JUUTTANPWOTE TO OTOLXELD 0OG
3 YnoPaM\ete to altnpa natwvrag “Create Account”
4 Avoite o email oag, Pacte yia to “Dynu Verification Email” kot kavte KAk otov
ouvdeopo
P
Dynu s (d)DNS e

& Create Account

First Name Last Name

Username

Password Confirm Password

Email Address Confirm Email Address

I'm not a robot

—

0=

3.2.2  Anpioupyriote o gyypoen DNS yia to ArdLAB cog
» Kavrte login otov Aoyaploopud oo péow Tou Lototonou https://www.dynu.com/ :

III

1 Mnyaivete otov nivaka eAéyyou “Control Panel” (ewkovidio ypavallov)
2 Ito “Control Panel”, emhé€te “DDNS Services”

3  Itnv oeAida “Dynamic DNS Service” , matrnote 1o “+Add”

4

JupmAnpwote to ovopa tou ArdLAB ocag (host) kat smdé€te éva “Top Level”
domain

5 Matote to “+ Add”

PN a ~ Dynamic DNS Service
D/IJU ? {d}DNS = Menu
Show 25 ¢ entries ‘,_“

# Control Panel
4y Add Dynamic DNS

7 2 Option 1: Use Our Domain Name Option 2: Use Your Domain Name

6 : v Host Domain Name
l b | I @ i g

6 O 0 @ @ % « (5 o=

-
7§
B
)
z s
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3.2.3  Awoeipion g eyypaeng ArdLAB dDNS

» Oa gudaviotetl n Slaxeiplon tng unnpeoiag DNS (“Manage DNS Service”), kat Oa
TPETEL:

1  No aMAdgete tnv SlevBuvon oog IPv4 og pio un éykupn, uy.: 1.1.1.1
2 Matnote “Save” yla va avavewoete thv StevBuvon IPv4
3 Noatrote to “IP Update Password” oto kdtw péPog tng oeAidag
» Itnv oeAiba Soxeiplong kwdikwv (“Manage Credentials”):
4  Ewodyete Tov KwSKO oag oto Dynu

5 Ewodyete éva véo password (IP update Password — autog o kwdikog Ba
xpnoLupomnolnBet oto ArdLAB)

6 Matrote “Save” yla va AVOVEWOETE TOV KWOLKO
* Manage Dynamic DNS Service &— Manage Credentials

Change Username/Password
{ArdLabMylnstitution.freeddns.org]

Last Update Wildcard IPv4 Alias Change your Credentials with these easy steps:

5/19/2022 6:48:04 AM m 1. Enter the "Current Password' for your account
2. Enter only the values you would like to change and click the ‘Save’ button.

1Pva Address - Wildcard IPv6 Alias - - 5
urrent Passwor:
RRB [ on |

Enable IPv6 Address

IPv6 Address

New Password New IP Update Password
Email Notification
Group
s Confirm New Password Confirm New IP Update Password
win| o~
TTL (seconds)
e & New Username
Confirm New Username
A @ A
% NS g
% -
@ 2 ™ .
: r !

update dlients

3.2.4 Alapdépodwon tou ArdLAB yla Tnv autdpatn evnuépwon tng dtevbuvong IP
tou Dynu

Twpa npémnel va puBpicoupe to Raspberry wote va npootevel th Snuocta StevBuvaon tou
ArdLAB gtov Lototormno Dynu.

(obnyieg oto https://www.dynu.com/DynamicDNS/IPUpdateClient/RaspberryPi-Dynamic-
DNS)

» 3tov katdAoyo home &nuioupynote €va véo KotdAoyo e ovopa dynudns Kal
eM\EETE TOV

cd ~
mkdir dynudns
cd dynudns

»  Ouagte éva véo script e ovopa dynu. sh

|nano dynu.sh
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» [pocBéote auth tn ypaupn oto oevaplo dynu.sh, aAAalovtag to HOST pe to
"Domain" mou dnuLoupyroate otov Lotdtono Dynu kot to IP_PASS pe tov Kwbiko "IP
update password" mou opiocate otov LotdéToNOo Dynu.

echo
url="https://api.dynu.com/nic/update?hostname=HOST&password=IP_ PAS
S&myipv4=$ (curl -s -4 ifconfig.co) &myipv6=$ (curl -s -6
ifconfig.co) " | curl -k -o ~/dynudns/dynu.log -K -

EAéyEte OTL N evtoAn €lvol YpOUUEVN OE HiOL LOVO YPOUUN KoL OTL TO OVOUO KEVTPLKOU
UTIOAOYLOTH Kal 0 KwLKOC tpdafaacng eival cwota.

GNU nano 3.2 dynu.sh Modified

url="https://api.dynu.com/nic/update?hostname=ArdLabMyInstitution. freeddns.org&password=xx.yy, zz&myipvd=$($

e

1p & write Out Where Is B% cut Text Justify &G cur Pos T Undo
ﬁ Read File Replace &Y Uncut Text To Spell ! Go To Line E Redo

MNatriote CTRL+X yla amoBrkeuon, Y yia tnv emiBepaiwon amodrkeuong tou eyypadou,
Kot €metta ENTER yla va emiBeBalwoeTe To Ovoua Tou apyeiou

»  AM\AEte ta Sikalwpata tou script og 700

chmod 700 dynu.sh |

» 210 TepUatiko tou Raspberry Pi, tpéfte tnv akdAoubn evioAn yla va nmpoBEoete to
script oto crontab

crontab -e |

‘Otav ekteAeite auth TV eVIoAn yia ipwtn popa, MPEMeL va eMAEEETE TOV EMOUUNTO GOC
enefepyaotn Kelévou: choose nano

> ETUKOANOTE TNV MOPOKATW VPO 0TO TEAOG TOU eMefepyaoTh KELUEVOU

*/5 * * * * ~/dynudns/dynu.sh >/dev/null 2>g&l
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MNatnote CTRL+X yla anoBbrkeuon, Y yla tnv entBepaiwon amodrikeuong tou eyypddou,
Kkal émetta ENTER yla va emiBepalwoete to dvopa Tou apyxeiou

/tmp/crontab.7nMj5i/crontab

on the cron'

BE Get Help ut s stify B8 Cur Pos TN undo
& Exit R ile e t Text 1 Go To Line :ﬁ Redo

Twpa £xete €va cronjob mou ekteAeital kaBe 5 Aenmtd Katl Ba evnuepwvel tn Snuoocta IP oag
otov Stakoutotr) dDNS tng Dynu. Mmnopeite va eAéyete oto unotopéa Dynu oag, ylo va Seite
av n 8tevBuvon IP aAldlel ota emopeva 5 Aemta.

EGv n IP 8ev evnuepwvetal, pnopeite va deite to apyeio ~/dynudns/dynu.log kat va ehéyéete
0 opdlpa. Eav AaPete badauth, onuaivel otL €xete dwoel AdBo¢ kwdikd mpodcoPaong
evnuépwong domain n IP.

3.3 ‘'Ekdoon Kot avavéwaon TILOTOTIOTIKOU SSL

MNa npdéoPaocn otov Slakouloth péow HTTPS, amatteital £ykupo mioTonolntko SSL. MNa va
amAomotnBel n ARNYn koL n ovavéwon TOU TIOTOMOLNTIKOU, amalteital éva epyaleio
OQUTOMOTOTOLNONG TILOTOMOLNTIKWY. Oa XPNOLLOMOLCoUE To script acme.sh (ACME Shell
script), To omolo pmopel va AABEL KAl VO QVAVEWOEL TILOTOTIOWNTIKA amd diddopeg ApxEG
Mwtomnoinong (CAs) kaL va xpnowdomolioel Stddopoug TPOTOUC TLOTOMOolNoNG yla va
emPBefalwoel TNV LOLOKTNOLA TOU TOUEQ.

3.3.1  Eykoatootriote To script acme.sh ylo vo QUTOPATOTIOOETE TNV OVAVEWON
TOU TILOTOTIOLNTLKOU

» Eykataotnote 1o acme . sh script

cd ~

curl https://get.acme.sh | sh -s email=my@example.com

»  META TNV EYKATAOTACN, TIPEMEL VA KAELOETE TO TPEXOV TEPUATLKO KOL VA TO aVOIEeTe
Eava yia va tebel og oyL to Pevdwvupo (alias). Tuvdebeite Eava kal ekteAéoTe TV
akOAouBn evtoAn

‘acme.sh —--version |

Av BAénete v €kS00n TOU acme . sh, TOTE TO script £l eykataoTabel cwoTA Kal Unmopeite
VOl TIPOXWPHOETE yLa va SNULOUPYACETE TO TLOTOMOLNTLKO.

Inueiwon: Av éxete pla maAld ékdoon tou “ArdLAB” Ba xpelaotei va evnuepwoete (update)
TwpPO TO container.

cd ~/ardlab-setup
git pull
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docker-compose down
docker-compose pull

docker-compose up --detach

3.3.2 Anuioupyia tou TmotomoinTikoUv ya To ArdLAB  pe 1dwwtiky P
(xpnotpomotwvtag port forward)

Eav €xete 16wtk IP kot €xete dnuoupynoel pia eyypadr Dynu dDNS, mpémel twpa va
SNULOUPYNOETE TO TILOTOMOLNTIKO XPNOLoToLwvToC pia ipokAnaon (challenge) DNS (edv éxete
dnuoota dlevBuvon IP, ouveyiote otnv evotnta 3.3.3.).

JTOV KEVIPIKO oag katdAoyo (home), ekteAéote TG akOAOUBEC eVTOALG, avTikaBLoTWVTAG TO
Clientld kot To Secret pe ta kAeldLd api ou €xete AdBel amno to Dynu "Manage Dynamic DNS
Service" => "api credentials" (6eite to Figure 3). You also need to replace the DOMAIN after
the —d with your own Dynu dDNS domain.

Inueiwon: Xpeldletal va e€aydyete Ta SLATLOTEUTAPLO HOVO KATA TNV TPWTN EKTEAEON,
emneldn to acme.sh anobnkelel ta KAeLOLA oTa apyeia pubuicswy.

> Auta ta BhApoata moapouctalovtol otnv  osAida “How to use DNS API”
(https://github.com/acmesh-official/acme.sh/wiki/dnsapi#24-use-dynu-api)

export Dynu ClientId=xXXXXXXxX-XXXX-XXXX-XXXX-XXXXXXXXXXXX

export Dynu Secret=yyyyyyyYYYYYYYYYYYYYYYYVY

acme.sh --issue --dns dns_dynu -d DOMAIN \
--cert-file /home/pi/ardlab-setup/certs/cert.pem \
--key-file /home/pi/ardlab-setup/certs/key.pem \
—-—-fullchain-file /home/pi/ardlab-setup/certs/fullchain.pem \

-—-reloadcmd "docker restart ardlab-setup ardlab 1"

» MEeTA TV eKTéAeon NG EVTOANC, Unmopeite va eAéyEete Ta ekS0OEVTA TILOTOMOLNTIKA
LE TNV akoAouBn evtoAn

acme.sh -list

Mmnopeite Twpa va cuveyloete otnv evotnta 0.

3.3.3 Anputoupyia tou motomoinTikov oto ArdLAB pe dnudoia IP

> Ta va dnuloupynoete to motomnolntikd oto ArdLAB pe dnuooia IP, mpénel va
EYKATAOTHOETE TO socat

lsudo apt install socat |

» 3TN CUVEXELQ, TIPETEL VA ETUTPEPETE OTO socat va SEXETOL CUVOEDELG O€ TIEPLOPLOUEVEG
BUpeg

sudo setcap 'cap net bind service=+ep' /usr/bin/socat |

» Téhog, umopeite va ektedéoste to apyxelo acme.sh ywa va Intrioete 10 Véo
TIOTOMOLNTIKO. Mnv Egxdoete va avtikataotiosete To DOMAIN petd 1o -d pe to 8iko
oag ArdLAB domain.

acme.sh --issue --standalone -d DOMAIN \
-—cert-file /home/pi/ardlab-setup/certs/cert.pem \
-—-key-file /home/pi/ardlab-setup/certs/key.pem \
-—fullchain-file /home/pi/ardlab-setup/certs/fullchain.pem \

--reloadcmd "docker restart ardlab-setup ardlab 1"
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» MEeTA 1o TEAOG TNG EVTOANG, UMOPE(TE va eAEYEETE TOL EKOOOEVTO TTLOTOTIOLNTLKA OAG LIE
TNV akoAouBn evtoAn.

acme.sh -list
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4 MpooBrikn tou ArdLAB cto HUB

MNa va npooBéoete to ArdLAB oto Sys-Stem ArdLAB HUB, Ba nipémel va akoAouBroste ta €€
Brpata:
> No dnuloupynoste £va Aoyaplopd xpnotn (edbooov dev £xete nén)
» No npocBéoste to ArdLAB ocag oto HUB (mpémet va yivel omodsktd omo tov
Slaxelploth Tou HUB)

» Na tpé€ete 1o ArdLAB configuration
> No tpé€ete to ArdLAB container
» No npooBéoete evdelktikd sketches kat va Sokipudoste to ArdLAB oag pEca omao to

HUB
4.1  Awpdpdwon tou ArdLAB 6to Hub
MNa va npooBécete to ArdLAB cag otov HUB, Tpémel va €xete €vav AOyoplaopo Kol otn

OUVEXELA VA TIPOoBETETE TIG mapapétpoug tou ArdLAB cag oto HUB.

4.1.1  Anpioupyia AoyaproopoU xprjotn ArdLAB.
» EmuokedBeite 1o (https://sys-stem.dei.isep.ipp.pt/)

> Av €xete 16n Aoyoplaouo notiote to Login, SLadopeTikd, XpNOLUOTIOLOTE TO KOUTL
Sign-up button yla va dnuoupynoete éva véo AoyapLlopo.

y v
Email Address
Password

Login

Sign Up

Reset Password

4.1.2 TlpocBéote 10 ArdLAB cog oto HUB

» Emé€re “Add your ArdLAB” = “Add you Laboratory to the Constellation” (MpocB ote
1o Ardlab = MpooBsote 1o epyaotriplo cog oto Hub).

Laboratories ~||Add your ArdLAB ‘My Profile Logout

Installation Guide

| Add your Laboratory to the Constellation]
The Arduino SYS-STEM for Sc

with open access, quality, ready to use didacticalmaterials in electronics'and the
digital technology with which they will realize *hands on" projects in arduino via access
to shared remote ArdLABs.
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> JuumAnpwote TV ¢opua, xpnowlomolwnote to hash mou &nuloupynoate ot
mponyoUuevo PBriua kal matnote To kouumni “Add Laboratory” (MpocBece to

£pyaoTrpLo)

New ArdLab DEI

c496af822e6546b8adal1b5a48c765ba

LED

LCD Display
Temperature Sensor
Servomotor

Lab Logo (optional) Browse

Lab Schematics (optional) Browse

Add Laboratory

To ArdLab cog Ba mpémnel va eykplBel and évav anod toug Slaxelplotég tou SYS-STEM HUB,
OTIOTE TIPLV TTPOXWPNOETE UE TNV akOAOUON SLopdpdwon, TMPEMEL VA TIEPLUEVETE TNV EYKPLON
(Ba AaPete éva puRvupa nAektpovikol TaxuSpopelov HeTd ThV £ykplon Tou ArdLAB).

4.2 Exktéleon tng Stapdpdwong tou ArdLAB

> Twpa pnopolpe va enefepyactole to apyeio puBuioswv tou ArdLAB, ya va
puBpuicoupe to 6vopa DNS tou ArdLAB, tn BUpa KoL TNV KAUEPQA.

cd ~/ardlab-setup
sudo nano config/congif.cfg

» AxohouBei éva Seiypa config.cfg pe peptkég amod tig mo cuvnBLopéveg pubpioslg.

ARDLAB HASH="a826023115b84f0d8c0d040b89739b"
CONSTELLATION="https://sys—-stem.dei.isep.ipp.pt:8080/api/lab/"
HOSTNAME="ardlab.myInstitution.com"

FORWARD PORT=7575

# Camera connected to the RaspBerry PI, options are:

# "pi" - Use pi as video provider

# "OpenCV" - Use OpenCV as video provider

#CAMERA TYPE="pi"

CAMERA TYPE="OpenCV"

OPENCV_CAMERA SOURCE="0"

Ol mapapeTpol mou pnopeite va aAldgete eival:

HOSTNAME — e€ival to ovopa Tou Katoaxwproate oto dlakoutot DNS yua to
ArdLAB ocag

FORWARD_PORT — eivaL n BUpa mou mpowbeite oto Spopoloyntry NAT.
Xpelwaletal va mpocoBEoete auT TNV KOTAXwpPnon Movo av n Bupa Ttou
Spoporoyntn NAT eival Stadopetikr and tn BVpa 7575.

CAMERA_TYPE — xpnowuornotiote Pl yla tnv kapepa raspberry Pl kat OpenCV yia
pLo kapepa USB
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Otav eykplBei to ArdlLab, mpémnel va ektedéoete Eava To container yla va "ouvdebeite" pe to
HUB.

docker-compose run --rm --entrypoint "python3 constellation.py"
ardlab

EGdv n evtoAn metUxel, To script constellation.py mapouoldlel TG akOAouBeg
mAnpodoplec.

dei.isep.ipp.pt:86

22eb546b8adallb5a4

4.2.1  EktéAeon tou container ArdLAB

» TéMlog, To container ArdLAB pmopel va eKTeAeoTEL yLa VoL EEUTTNPETACEL TNV KAEPO KOL
TO TIPOYPOULOTIOTIKO API.

docker-compose up --detach

To Soxeio Oa emavekkvnBel otav fekivriosl to Raspberry Pl 1 av o webserver tou
container KotappeVoEL.

> EQv MPEMEL va OTALOTNOETE TO container, XpNOLLOTIOLNOTE TNV EVTOAR:

docker-compose down |

» Av oto pEMNOV XPELOOTEL VO EVNUEPWOETE TO container, TPEMeL va KAvete (adol
Katefaoete To container):

‘docker—compose pull |

H evnuépwon eival abBopufn kal pUmopel va SLapkECEL PEPIKA AEMTA. MEeTA TV evnuépwon
TOUu container, Mpémel va ekteAéoete Eova To container, XpNOLLOTIOLWVTOC TNV PWTN EVTOANR
QUTAG TNG evOTNTOC.

Mropeite va ehéyéete av to ArdLAB ekteleital, amoktwvtag mpocBacn otov akdAoubo
olvdeopo:

https://ArdLAB-DNS-Name:7575
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