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Zt2H2|atol= F=o] 2fRH|2|Tto]zlTH(Raspberry Pi Foundation)©] &twoilA 7|2 ZHRAH

s 2 &2 F7I517] Y8l THE A2 EE(Single Board Computer) ZHFEIYJLITE. PC= HIQd

HEo] CPUSt HE2], STEC|AIE Aot FHYR|E QA AFRYLICE A4S EE

FEIRE CPU, HR2], AFREFIE 5o] AR Shfe] BEof AF3fo] Elof glu, of7lof F|HE,

O0r9A, HLEE A5t AMESHE ZHAFEYLICE ofzlf 23le] 2t2H|2|o}olo] USB 7]EE

ot opRAE FZSEY hdmiZ EUEO] AZsHH 3 HRE7E HUE PCE SEETAS
15

ol SUAAIE MBI 22ele] wole SPTHEC] LAMAE MY}

2tzHg|mto] el AL 2592 BE 35922 AYsln JeiE Aso] Fojut Al Rt
20124 2% 2AIER 20139 1Y€ 2008 THoRE EThgiSLIch 1008 Tols 13d0] ZAHA]
ok 200%FCH THohs g7HEol Z2IA] gEtELIch 2tRH2]oto] 2l B 5120|7HHO] E(MB)
2 27K USB ZE, 24 - 94 943 Tzl SDIIE 22, 10/100MB |5yl ZE2 4
Elujch. efzH2jmto] Qo B]ZEE TCiHE offoll Fo] FASIHA 2AY FAFE

(PC)°l Thigh 1717F H2F =R lgtcth.

T3t GPIO ZE2t:= 7o) QlojM, o]8 EsiA QB HAMFX|(LED, BE, ZtF AN 5)5
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Aold & QoM 271= 2R|RE ob =t 584

[01] 2t2H{2| mtojof A}

2t2H2]zto]] B A 256MB

2f2H|2|rto]] 2Ell A+
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2f2H2]oto]] 2+ B

afzufelato]| B B+
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2t2H2|oto]2 el B

afzufelatoly B B+

4/229



[02] 2t2H||2[ufole| /g

Electronic components

SD card i
(underneath) T om

Keyboard
& mouse
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[03] 83| AZ

#A AbRStL 9le shzefjelatols shzuelutolsolnz olg s]Eo e MushALICH

40 Pin General-purpose
input/output Header PoE HAT Header

Gigabit Ethernet

2.4/5GHz Wirless
Bluetooth 5.0
Micro SD Card Slot

2-lane MIPI DSI
display port

USB-C Power
Port 5V/3A

Rospherry Pt A M

T)Raspberry Py

S22
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2tz H2]atole] Y 52 371 ez & & IFLTh

=y

e S 4
USB-C #4|g
GPIO &
PoE(# = PoE Hat Q)

ol o]zl 5V DC, 24 3A 2] S FF5toIoF Ptk T3 YOl 4.63V(£5%)°l

sh2 oAl the 22 A2 ololgg RulElol EAIFUIC

X
r2l
]
)
rlo

CAD ] 2-AND

L7311 ool Soc(System on a Chip)2] =7t 80~85C7t E|H HA|7} &
oJE2]|7] 28l CPU &ket HUYS Ho7]7] AR5t 2&71 85CE
HO0H REZA2 ofo]ZZ EAISHH CPURRF ofv|2} GPUQl &8 ZdZ Hojxz|7] A
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o
uju
i

DL USB-C EIQJo g ML ZZ3hich AnEE ZA7]|o]] USB-CEIJQ] Alo|E2 AASt
o MY FFIMYE EX|TF ADIEE £A7]L 5Vo]R]Tt 3A9] HEE FIFIR] BIt= A
27} tiiBoln2 ct2it 72 4§ ofdEHE A8 7& FAFICL

r
ofp

18 olgle] ABIEE 377]
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@2 ¥Y 33l 7I5Fich @2 WEQIS AZSHE OJSIZE(LAN PortolIgt o]
ZE2 e 330 AL PoERtL Ptk

PoEx "Power Over Ethernet" 2] U2 7|29 2 Alo]& (RJ45, UTP)ol £7149l YL
235lo] 3o AZE 7HE 7]7]2 "ol 27} MY Qlao] L Qo] 1EIIssHA Ui
UZ9] FAYJLITE. PoE (Power Over Ethernet)= °©1& X|Ydt= W|EQS 3H 52 FZE]
£ 717159 HYREIFE5)E w2 @Z5HR] 3 Ethernet Cable(UTP)S 581 Hloleiet
AYS ZAlo] B 2 9= |49t A EZ ML @2 oF 49y ol o] EZ9t
2003 6¥oll THEOIHELITE. PoE 9 282 ZET [54W 7} EFOJL} AA| FAlolE Zo]
off w2 o] Xz} QI8 TET} 1295w MEE 2oz Bt J2]1 o] 8L &
Fo2 7le ZA9E gletl S3ol £ $8 WY 24yl At 1213 o] ue

Lo A3 Zalo] 7153 PoE+ & ZET 30W oLt 24 255w Quich

Data
w— Power + Data (PoE)

— POWET

|

' I ’
°
e — ?
B02.3al/at Pok 802.3af/51 Pok 802.3al/at PoE 802 3af/at Pok 802.3af/at PoE - Network
Wireless AP Network Camera  Network Camera  Network Camera VolP Phone Computer Storage & Control  Video Recorder

. ' 3+

>

l]

Hin

[&A: https://www.brainbox.co.kr]

B0l RAZR7IL HRAELS PoES ZAYSIRR ooyl ZEES 7SI Yol FFol

EJZ|qt, 2f2H2]utol= ohEat 22 PoE Hatol2te 71 2)7F Taghct.

PoE Hat PoE Hat 32} &
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02) 2L|E

@2 @°ll= the 133t 22 micro-hdmi AlCIEE AMgSt BL|ELE TVol AZAT 4+ Q)

=0, & % shiRt @ZsHE ER|TF 2t2H2des FARLIEE RYStER 27RE tf AFY

FY2 @7ste Aeoles Yol rirte] Qe @9 =Tt @) SRR Euct

2 DUEE gEsiote 27He] BuEd] 2L SEE WY 2= glauth

03) Anj7]
shzufelatololn 84 AT E UEUE L 27kx17h QIEUICh hdmis FAT 24E 5
Aol F43tn2 TV AZHZE WRE] QAL ATAS AFY 4 Yk BUEE 24

7 giRIgt 1%A] gre Aol ol AnlAg AEYLIL

G 42 AHR|Q0|XR 32 AHRLLE FZ 7FSThct

43 AHER

33 AHYL
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[04] 23A[A[ 2]

PCOIM MS-YEE AMESIALE 2l AS AMESIALL Wold W SUXIAIS ALESHALE HlA
35 AEes 2UAAIE StEC|A o] Mxjste] ALRFICh hzefjelatols StEclAT
gonz 29HAE Spoll ot ALgEhITh 12in2 apzwjzzolg Abgs}7] lsHAE
olfl QUMAE AHEFFEX] AR RA S LAMAS spoll Hx|stelol Y. the £
G, doleh 518 ALY 4 YTt ehzHltololy FAHoR AFSHE
AAE Atgst 7ol uiHghch ahzuzlutole] 4] LAMAE 2hzu]Ql(Raspbian)

Uch o] ehzBlQle AMRSHE WL 27HRI7H QLI

of H

o

]

i

01) 2F4A ctezC

1AlE oln] 2tzulglo] gx|gle] 9k SDE F

295 BHE Pi OSE THorA] 213 SDOYl A2t LI

o
[el]
L
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(19
=
g
[14)
L
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DA e wholzt & & glon 2 owial WhHoR piOSE Chewtobd AMalst gt

387] 9sld etzeilelmto] 34| AolEo] P&sto] chewlolq Mgtk Z2a

o

http://www.raspberrypi.org/& UHSIH 252 & https://www.raspberrypi.org/ BHEVITE 321
2 91, https://www.raspberrypi.com/software/°ll 7}H t}-&

ZHolz]oM = FIREEE S &

2E W 4 et

Zt2H2|atole] FA] A= oAoll= Raspbian®l2l 23, X2 Raspberry Pi OS2} &

ek

Install Raspberry Pi 0S using © e e e

Raspberry Pi Imager ‘

Raspberry Pilmager is the quick and easy way to install .
Raspberry Pi 0S and other operating systems to a microSD Raspberry Pi
card, ready to use with your Raspberry Pi. Watch our 45-
second video to learn how to install an operating system (e
using Raspberry Pi Imager.

Download and install Raspberry Pi Imager to a computer
with an SD card reader. Put the SD card you'll use with
your Raspberry Pi into the reader and run Raspberry Pi
Imager.

Download for Windows

Download for mac0S

Download for Ubuntu for x86
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20239 19 259 A Imager Z233H AL 1.7.3QuIct o] T2 I2HS o} whAL|c)

Welcome to Raspberry Pi Imager
Setup

Setup will guide you through the installation of Raspberry Pi
Imager.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Install to start the installation,

: Install Cancel
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® Raspberry Pi Imager

Completing Raspberry Pi Imager
Setup

Raspberry Pi Imager has been installed on your computer,

Click Finish to dose Setup.

[+’]Run Raspberry Bi Imager!

< Back Cancel

[ LG e8] & Meista

Raspberry Pi Imager v1.7.3

Raspberry Pi

EUHH &=
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Raspberry Pi OS(32-bit)S AEigh|c},

Raspberry Pi Imager v1.7.3

Raspberry Pi OS (32-bit)
A port of Debian Bullseye with the Raspberry Pi Desktop (Recommended)

12| £ 2022-09-22

0

220 -09GB UES

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

Other general-purpose 0S
Other general-purpose operating systems

Media player 0S
Media player operating systems

Emulation and game 0S

} @ [ & @&

(g A} Ak

HE4 X

Ommm  Seagate Expansion HDD SCSI Disk Device - 4000.8 GB

O F\ =

EX

'I_,. Generic STORAGE DEVICE USB Device - 31.9 GB

ojA] [A7]12 Z2I5MH Raspberry Pi 0S7} SD7LEO] AX|E Lt Q22 3sitiof] Aoz |

ol ololae x| SUYLIC o] AL MK T NG W ot o] YelHe]

o,
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Raspberry Pi Imager v1.7.3

Raspberry Pi

AR HEa

RASPBERRY PI OS (32-BIT) GENERIC STORAG...

Raspberry Pi Imager v1.7.3

‘Generic STORAGE DEVICE USB Device'0ll ZMot= 2= OI0IH It
XS ELICH
H=oHAI SLI?

15/229



Raspberry Pi Imager v1.7.3

Raspberry Pi

Ll -3 X

Raspberry Pi 0S (32-bit) | Generic STORAGE DEVICE USB Device

Ol 209 &LICH 01Kl SD cardE MIHE #= UASLILCL

H=

B Microsoft Windows

[ A3 =08 || Ha

agerol 2335t Zlo]1 ofzfe] ZL IXA7T &£35t= ZIULIc LIAA|

Pi Im 2
7t 2ot AL 25 A TAAAELS oA QIAISER] 2517 ujRof L= ZojoZ Ht
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Fofob ghict [FlA3 E)S S1H AYE ik A 1 Alxslo] AXjElne
JEiA] opgtich

[Trouble Shootlng]
- 7tZ HElo| E[Ct7t gfHo| Hz|Ele 7497t Qleh| B2 ffols| ol
. of2{7z| Lt
2 1. Algoll TolE|ls HBotffEE E%fo| Hoebhz IEQE IZ[MHA Helo|
’

Z5IH Q5 =2 25t HA|F|c

I:|‘|O||—|' SD 7|‘E% El-A' IEI_I-% 7S||O| o||_|:1|

oo |:||-11|:|
2.SD 7tE £aR

Mg gy — )

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
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02) ¥ £zt 38

a Eo Al o8j7kx] 34 ;gz% g 01012 o:lo-]g Mz-la]-o:]o]: z‘sl-]_]l:]- z‘s]--_.}qi 1\—12-16]-1:!1
tto] ZEE MX|SIR] 9F2 Alefo|A SF2o]7} L}Q 7] wfRo] EX}7t 7HAA LISt &
A 2

Folz AHAg thgof g3 EEE X5t 1 th3oj §Hoi2 upRojof Fhct,
SDE th2 1314 GRYHIE

2tz Hj2]zto] 7]

ato]oly — 230k — Shutdown

' @ . -oy
@

® 20 >

E] S.o}3} Hl ] £ >

? i B 4

s Hzzgay 4

@ Help ’ Shutdown options  ~
E 718 44 > Shutdown

< )/ A3 Reboot

. 2 2014 Logout
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[05] 2BAA 27

4AY o) BE AR A5 239 B3 YRS WL HoIFLIh

—

oflolls BElFol mlxAtle] g3Fe o] Z9eH] olMl: AHEo2 Tx AR g3k
Lol 202 832 YISt Foll Lol gIgre A9l ohe Ibgel met SeiFuic

Hejol oM & & QAT YE sio2 Belo] Ejglone YEQ HiRE Abgsie] m

01)siy= 4%

>

Am ool siAES Hsteln st SHFETL 640 SHITH Lt 7] ThRO] Axet 27} g

LTk,
/boot/config.txt

# uncomment to force a specific HOMI mode {this will force YGA)
# hdmi_group=1
# hdmi_mode=1

3 01218 geE o=z P20 04 ZLIEH S0l AMHESHE 1920-1080{16:9) 1080p s &= & 3
2H= Ok =M= "R =9 ElLICEH

# uncomment to force a specific HOMI mode (this will force YGA)

hdmi_group=2

hdmi_mode=82

Hgole ofzle A glgtich of 9ol molE N SPIEE AN YE9ol 7]

2 7FA /boot E2}O]HO]| Ql= config.txt TS £t AABHH FHulct,
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(@38 o)

HDMI 2E A
Raspberry Pi 4Boll= 2 7i] HDMI ZE7} gloB2 A8 HDMI P
Q&LIEE. <command>:<port>, 97]A ZEE 0 Ex 1 o HAYS ALY ZEES Y]

ZES APt gom s1Ege 0 YUtk EE MEsl Bags FYIM EE WeE AFs

T~ HA T

32 ol- TEO} A8 4

EE7} BAIge

hdmi_group
hdmi_group Bg2 HDMI 23 J1§& CEA (TV o4 LytHoz Ar8ste #EQ1 AHRF A3}
3)) = DMT (TAZ0] RUE Elojy), ddtdoz R EA AlLst: EZ)Z2 HoJ3hc},

o] 4L hdmi_mode ¢t 37| At&afloFgh]ct.

hdmi_group Zat
0 EDID oA Zt5 ZHA|
1 CEA
2 DMT

hdmi_mode

hdmi_group 3} @7, hdmi_mode = HDMI &3 &AlS Aojghct,

o] Zt52 hdmi_group=2 (DMT) ¢l 7ZQ0] {&3H|c},

hdmi_mode TYALE 51| ZS LE
1 640x350 85Hz
2 640x400 85Hz
3 720x400 85Hz
4 640x480 60Hz
5 640x480 72Hz
6 640x480 75Hz
7 640x480 85Hz
8 800x600 56Hz
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hdmi_mode YA E 51| ZS LE

9 800x600 60Hz

10 800x600 72Hz

11 800x600 75Hz

12 800x600 85Hz

13 800x600 120Hz

14 848x480 60Hz

15 1024x768 43Hz | 2t2H|2| Ttolet THER| UZ
16 1024x768 60Hz

17 1024x768 70Hz

18 1024x768 75Hz

19 1024x768 85Hz

20 1024x768 | 120Hz

21 1152x864 75Hz

22 1280x768 g7 7#4A
23 1280x768 60Hz

24 1280x768 75Hz

25 1280x768 85Hz

26 1280x768 | 120Hz sa7l 744
27 1280x800 g7 7#4A
28 1280x800 | 60Hz

29 1280x800 | 75Hz

30 1280x800 85Hz

31 1280x800 | 120Hz ga7l Zta
32 1280x960 | 60Hz
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hdmi_mode YA E 51| ZS LE
33 1280x960 85Hz
34 1280x960 120Hz 234 Z4A
35 1280x1024 60Hz
36 1280x1024 75Hz
37 1280x1024 85Hz
38 1280x1024 120Hz S 244
39 1360x768 60Hz
40 1360x768 120Hz S 244
41 1400x1050 S 744
42 1400x1050 60Hz
43 14001050 75Hz
44 1400x1050 85Hz
45 1400x1050 120Hz S8 744
46 1440900 2271 7A
47 1440x900 60Hz
48 1440x900 75Hz
49 1440x900 85Hz
50 1440x900 120Hz S8 744
51 1600x1200 60Hz
52 1600x1200 65Hz
53 1600x1200 70Hz
54 1600x1200 75Hz
55 1600x1200 85Hz
56 1600x1200 120Hz S A
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hdmi_mode YA E 51| ZS LE
57 1680x1050 S 244
58 1680x1050 60Hz
59 1680x1050 75Hz
60 1680x1050 85Hz
61 1680x1050 120Hz S A
62 1792x1344 60Hz
63 1792x1344 75Hz
64 1792x1344 120Hz S 244
65 1856x1392 60Hz
66 1856x1392 75Hz
67 1856x1392 120Hz 24 744
68 1920x1200 24 744
69 1920x1200 60Hz
70 1920x1200 75Hz
71 1920x1200 85Hz
72 1920x1200 120Hz S A
73 1920x1440 60Hz
74 1920x1440 75Hz
75 1920x1440 120Hz S A
76 2560x1600 28U A
77 2560x1600 60Hz
78 2560x1600 75Hz
79 2560x1600 85Hz
80 2560x1600 120Hz S A
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hdmi_mode YA E 51| ZS LE
81 1366x768 60Hz
82 1920x1080 60Hz 1080p
83 1600x900 S 244
84 2048x1152 S Z4A
85 1280x720 60Hz 720p
86 1366x768 S 244

g 39 Agto] YT 1Y £ AW BEE B P47t G 60Hz o 192061200 L.

03) AJARS A%

NAE] S BAISIIR of7lolE 7leel Ay

z

T},

[Ml+-Preferences-Raspberry PI Configuration]& 225t [System Tab]ollA Filesystem: 2]

Expand Filesystem= 22|5t2 AHERZ ghu|ct,

2f2H2|mtol= 7|B2A o7 77t Yoz AAElS] glene 4440 =2 LocalisationS “d

g},

[M]+-Preferences-Raspberry PI Configuration] & 2215+ [Localization Tab]oIAl keyboardES

Korea, Republic of 2 H}L0] FLc},

WiFi country :  US
WiFi country & KrZ2 A%sHH 24 357100 meiA H40] E7] ¢h= 3¢7F 9len= Us
2 A%t

04) AM8A 4%
ool stzufelatole] 72 A7t pid Elo] Yg&LIch et X osE AAA AL
ZHE AHSIEE Elof 917] wiEoll ] Al AR AbgAtZ 291 S gy T

AH8AtE 22 WA roote} olz ARt AMGANCIE T ok)E thE & eT A2

e AHEsl7] SRIAE WA 2132 BRI root YTE XY EE WHstelol P
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sudo /bin/bash & AMESt 2| DAFEZ} HFEO
gt $AQF AR & Qlth root¥ &2 YAStL Lt

$su— FP2E AT E YA root UIHZ 2AF & QIFLITH

fu
b
|J
mW
F
L
i
rhu
12
o
_)IJ_I‘
mlo
nx
Nt
o
-
[

rg
[
r
I
dlo
e
o
Ir

ojk@raspberrypi:~ $ sudo /bin/bash
root@raspberrypi:/home/ojk# passwd root

JURT:

oo
fot

=
o
fot

MU

passwd: Y2 E d5Ho=E YOO|EMSLICH

root@raspberrypi:/home/ojk# exit
exit

ojk@raspberrypi:~ $

05) HIEY3 444
YEQD HAe olq AAls] cheA|Tt WIEQ 37}t AMele] glx] grow @22 FAmE|r}
OfLL |7t B Elzl-;H oz} 517)= A ']'GH_]E}-

/etc/dhcped.conf TFUONA] # Example static IP configuration: H-&2 Th32} Zo] AYghct.

$ nano /etc/dhcpcd.conf

interface etho

static ip_address=192.168.45.5/24

static routers=192.168.45.1

static domain_name_server=210.220.163.82
static domain_name_servers=

static domain_search=

Cirlto 712 &3] AYoHa, Culix 718 58] b Lhguch
At
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06) 22 43|
g2 AN eid RAY chg HEelE JRICH FlolM gHlsl hRn2 ojloy

=2 o
L PRt Ao Al Y2 xR 1 HE 20t Qobrw Hujdh

$ sudo apt-get install fonts-unfonts-core

stz we]ato] 17]

mlo]Hy: - 2 0}  Reboot

$ O = -01'

@
® 20u >
[ cosrvine >
? e >
‘ Mz gy >
@ Help ’ Shutdown options  ~
g 718 24 ’ Shutdown
&$?? A) 3 Reboot
7 710} Logout
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2. 2l5A Hagol

[o1]

ABEE AHRSP] QoA Hrhioz LAt Waghich oyt LPAAE Fdat 4

2 3Ao] guch 1A= stEgojet AT EYlE ArHRAlALcH

StEQ o2t AT EQof HEElo| 1Al
o &
-,\ld Hardware &, User Applications
S ’/ Mechanical Parts ; -

Operating Syst
Software ROSREEN (s

1. System Software ‘ \

Operating System Hardware

e L‘_A } :I

2. Application Software

Application Programs

2 FAA = At AD(RFAAL] A

73
oo
Atolof|A QIEjHo]A H&+g Fh= E

e
m

)2 /o] Huich. A2 I3lat Zo] Argatet Ay
us

233 ck,

o

U2 ALgAe A AfojoflA QUE|H|o]A HHS o= SET T2

g o mjzelo] HaElo] AAe] 22 Wb AlARE BRlRhct

o] 25
E% APde Zaxac] gt Aol viRe), slNam | 54 9 chywe] Belg Y
et
4o 2FAAl FYol HY712A b I3t Zol steslelet MHHeE At Adyt
o] 71T 25 Fotod FYoIE shujsta WYLt
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A Application Software

¥ *

/ \

Operating System )

Shell

)

¥ +*

System Hardware

;;Erg[m ) (ram ] (oo

/

ATEQof

COMPUTER

HARDWARE SET

sl

o G
m— i .
aq | 2| 7= ﬁ
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SR 291y
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fFEAE 2lRAE Shte] At AREShE Zo] oftlat of2{7hA] theFdt AE ARGRLICE
2 d2: Ed(bourne shell), C, 24(Korn shell) 5°] =t o] A7Hx] B& tiglgoz
72| LA SRS, ASRIE Qojz A mie FHIt maiold L& ze)7t 9l
&It

2l5A A2 GNU HiAIE(GNU Bourne Again Shell, GNU bash)°] 7]& #z 2 oA 7|5
o] Fatelo] 2RI ERt ofLf2t thetygo R AMgE Wik ARERPTF mEA FdS Flsh
2tilel 2] gHg gt THE71 Aol ZHedIct

2tael 2lsA HAOA ofF AE AFEE £ Qe RIS ¥ HLH Jete/shellS ATHEH H

Lok,

# /etc/shells

ojk@raspberrypi:~ $ cat /etc/shells
# /etc/shells: valid login shells
/bin/sh

/bin/bash

/usr/bin/bash

/bin/rbash

/usr/bin/rbash

/bin/dash

/usr/bin/dash

/bin/mksh

/usr/bin/mksh

/bin/mksh-static
/usr/lib/klibc/bin/mksh-static
ojk@raspberrypi:~ $

cat P HAE Telo] 8L HopRL YL,

cat /etc/shells 2 /etc/ Z2EOY Q= shells 2h= HIAE 1ol 88 BoFel= QL]

olefgt 2ol - APLct,
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[02] 7| 2ol

(F) #FJAE H(M =ET(H)

&
u]
ol
ijo
| H
,\
)—U
-
o
=i
2
N
1)
o
|-.J
o
2]
n
e
M
lo,
o3
1%
O

l= 72 #HA(Cursor)2tl Flc,

Uuirtgate] ZgmeL o] F5ol ufet chELICH YWHHOR §(bash AH), % (csh At

=2 o——1xT
§) Yot
Aol FF7ol A 3] root TEE= AR # Yt

01)u2% e

uname =M

uname & @A 25 FU oAlat LIAA] thet JRE FHALICE ofRH JHE
212] O™, uname -s9 ZAP7t FHPICE 2] 7He] FHo] Fof A|ALE -a FAo] o

}.
A9 7} g2ohch AmolA BatE T3 snrvm’ AHRANE FRE Zegch

=4

s, --Sysname

2FAHAL] ol§E &Y
-m, --machine

HAIBEESI)) EHlE &3
-n, --nodename

ojAle] YIEY L& ZTAEWS £
-1, --release

2FAA H22 JdHE 29
-v

2PAAIe) e FHct
-p, --processor

CPUFRE 29

-1, --hardware-platform
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hardware platform2 &3

-0, --operating-system

operating system = &3
-a, --all

¢ BE FEE Eu3Ich
--help

C2Ys 29t
--version

Bz37o2 WUYNE F3otn PYHoR F8

QoA -a, —all X7 stolZo] il LA} ol o] E7Hel gAo] Qit] & T} AEY

2 ghuict,

[ofl4]

ojk@raspberrypi:

2

$ uname

Linux

2

ojk@raspberrypi:~ $ uname -s
Linux

$ uname -n

2

ojk@raspberrypi:
raspberrypi

$ uname -r

2

ojk@raspberrypi:
5.15.61-v71+
ojk@raspberrypi:~ $ uname -v

#1579 SMP Fri Aug 26 11:13:03 BST 2022

ojk@raspberrypi:~ $ uname -m

armv71

ojk@raspberrypi:~ $ uname -a

Linux raspberrypi 5.15.61-v71+ #1579 SMP Fri Aug 26 11:13:03 BST
2022 armv71 GNU/Linux

ojk@raspberrypi:~ $ uname --version

uname (GNU coreutils) 8.32

Copyright (C) 2020 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later
<https://gnu.org/licenses/gpl.html>.

This is free software: you are free to change and redistribute

it.
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There is NO WARRANTY, to the extent permitted by law.

David MacKenzie O|(7}) Bt= RS LICE.

ojk@raspberrypi:~ $ uname --all

Linux raspberrypi 5.15.61-v71+ #1579 SMP Fri Aug 26 11:13:03 BST
2022 armv71 GNU/Linux

ojk@raspberrypi:~ $

07) Abg2k

a) Login Elof & ARl E{O|d, Login A7t &%

[ﬁilsll

[ |

$who

ojk@raspberrypi:~ $ who

ojk ttyl 2023-02-21 22:48

ojk tty7 2023-02-21 22:48 (:0)
ojk@raspberrypi:~ $

b) AH8AF AHY ol HoiF

ArE}e] tigh et JEE HAFLI.

[ﬁilxl]

o

$whoami

ojk@raspberrypi:~ $ whoami
ojk
ojk@raspberrypi:~ $
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c) AFEAl id HoF

Q)

$ id

ALE2LO] uid, gidS B STt

ojk@raspberrypi:~ $ id

uid=1000(ojk) gid=1000(0jk)
groups=1000(ojk),4(adm),20(dialout),24(cdrom),27(sudo),29(audio)
,44(video),46(plugdev),60(games),100(users),104(input),106(rende
r),108(netdev),117(1lpadmin),997(gpio),998(i2c),999(spi)

ojk@raspberrypi:~ $

d) BE 279l A8%

WA 230} Y AR BoIF

['61“]

[ 2|

$ users

ojk@raspberrypi:~ $ users
ojk ojk
ojk@raspberrypi:~ $

T v —

9| ojke EEONM 230 AFER} ojkolL, FIO] ojke WALE 290 ARGAIYLITL,

)

Z&(console)oldt A Tt WAooz &St F97t of, 2FAAT A=l

A= ARE F2E] e RUES} 7|RE S TR
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e) password 7

Q)

$ passwd AL At

YA 23903 AMBAME ojkYUITh LB E HHL7] YA =
$passwd

=

$passwd ojk

£ gt

ojk@raspberrypi:~ $ passwd ojk
ojk Off CHet Y= A =
Current password:

JURT:

oo
fot

M

fot
=
0
b

passwd: 225 dSH2=E YOO E}SL|CE

ojk@raspberrypi:~ $

ojk@raspberrypi:~ $ passwd

L

ojk Off CHot &= BHE F
Current password:

JURT:

oo
fot

fot

N 2E T

passwd: 22E dSH2ZE MO ESL|Ct

ojk@raspberrypi:~ $
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f) root 2 7%t

root AHEA2 279 H7

ojk@raspberrypi:~ $ su -
A4z

root@raspberrypi:~#

ojk= YY¥tAtgAtolng TETE7} § OUR|TH root AHEANE Z|1H

#LITh

Sixlo]O 2

T

root= X1 HIAPo|E 2 YuIAE L] E E AR HIE 4 QIELITH

T2TEY

e

root@raspberrypi:~# passwd ojk

A et

oo
fot

M &4 xoia.

H=.

fot

passwd: 22 E dSH2=E YOO E}SL|CE

root@raspberrypi:~#

08) '™, AlZH olat H2H7|

a) @&, AlZh el

%)
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$ date

ojk@raspberrypi:~ $ date
2023. 02. 23. (&) 22:53:18 KST

ojk@raspberrypi:~ $

ojk@raspberrypi:~ $ cal

b}
=X

Ojo

bash: cal: HZHQ

i
mjo

A O]
T HA

cal §HL 2lEAERIRHR|TIOIE 25 A0 UYZF) 712 HHYL] @
ot 30 HPei7t glehi]?2?

N NS
Pi OOl 718A 02 Mx|Elo] Qlx] QhAUIEE. cal YOS A%y < o
¥ 4 QE2 Z2ag Axstodol Puck

cal WAL ncal W7IAQ] YHQUUIEE webd ncal AX|steiof Z Z
et T2 MxE Fold thRne o7l "2 ol

Al gxIste st dol7te & ek,

ojk@raspberrypi:~ $ sudo apt install ncal

7K 555 S SYLILH.. 2=
olEd EL|E UEE TYLICH... 2E
JEf BEE = SYLILH.. &

Ctg I7[X7F Atsez X[ZAXT O o]y BRI HELIC:
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libfuse2

Use 'sudo apt autoremove' to remove it.
Ct= M 7RIS 2XE AL

=

ncal
o/ff R OolE, 17 M= EX|, 7§ HAH X 14174 HO|E 2t gt

28.2 k HIO|E Of7}0|E & grOjof ghL|C,

0| 2t = 56,3 kK HIO|EQ| C|AA

OH

{2 o ALESHA ELICt.

2t7]:1 http://raspbian.raspberrypi.org/raspbian bullseye/main
armhf ncal armhf 12.1.7+nmu3 [28.2 kB]

L2{Ht7| 28.2 k HIO|E, ARQA|Zt 4 X (6,478 HIO|E/X)
Selecting previously unselected package ncal.

(HIOIEH|O| & Sl=F ... o X 110568 7H2| Mt CIHE 2|7t EX|E[Of

A LLCE.)

Preparing to unpack .../ncal_12.1.7+nmu3_armhf.deb ...
Unpacking ncal (12.1.7+nmu3) ...

ncal (12.1.7+nmu3) Hd85l= SYLICH ...

Processing triggers for man-db (2.9.4-2) ...
ojk@raspberrypi:~ $

OlAl cal BF2 At EAFLICL

ojk@raspberrypi:~ $ cal

2 2 2023

ol
=

IHY

e aE

1 2 3 4
5 6 7 8 910 11
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12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28

ojk@raspberrypi:~ $

ojk@raspberrypi:~ $ ncal

2 & 2023
e 5 12 19 26
= 6 13 20 27
ot 7 14 21 28
£ 1 815 22
5 2 916 23
= 310 17 24

E 41118 25

ojk@raspberrypi:~ $
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09) cHE2]et ol 2

b E2gt EC6E Wiitich E6s D] ZATE J2GHARIA o]5F &% Aol o] A
o] URISIE|HA Ertj2t= §ol& ARSIl EQi&tIct 22t Y2l Unixth LinuxOlA & T
A E2|(directory)?t FA] FHYLICE 22 220N EC2ts 808 YYo=z ALgst

D2 Zog AFRSIE ER)7 Haol: ofxs) clEe]2 o] Qladict

a) T}Uat clEa] BE 87|

ntola} clgEe] 222 Bl Fuch 220] @0l list o122 list] UMY 1sE AFRE]

=2
c}

T s DOSY] dirTt SRt BHo 2 o, clEey 52 27N g4l
e} chopgt Huek g et

& A

2 CEEZ] Gel BE 2k g

-i T} inode?t Al E=43Hc}

1 T g olg, a8xk 1§, 37, WA 52 23U
T AEER J8siel vl22 v

" ¥Y gMo] MeEEIole W), 1 g0 Zich

s KB ©9lo I 37)2 gt

4 20 gyE mlgoe gt

x T 2ANE AlzE 2y

F mlo] sefel A 2t

FoE|E mhle] Yefs @, 1, = SoIB), 017 7kt A mhel, Alge] 33, FIFO A7
S LERHCE

-R B tjHea]e] g2 Zlsta] E3ict

-S ot 37|17 2 A2 &It

U sk &gk

A et gk maly sejgh

—-help Z=JYZ SHTICL
o

--version 'ls'?] Tt A1} sHA| Z2A3IcT

39/229



2 40

drwxr-xr-x

drwxr-xr-x

drwxr-xr-x

drwxr-xr-x

drwxr-xr-x

drwxr-xr-x

drwxr-xr-x

drwxr-xr-x

drwxr-xr-x

Templates Videos

ojk

ojk

ojk

ojk

ojk

ojk

ojk

ojk

ojk

ojk@raspberrypi:~ $ 1s

ojk@raspberrypi:~ $ 1ls -1

Bookshelf Desktop Documents

hello.py

ojk 4096 9 &
ojk 4096 9 ¥
ojk 4096 9 &
ojk 4096 2 &
ojk 4096 9 &
ojk 4096 9 &
ojk 4096 9 ¥
ojk 4096 9 ¥
ojk 4096 9 ¥

20 2 ¥

-rw-r--r-- 1 ojk ojk

ojk@raspberrypi:~ $

22

22

22

18

22

22

22

22

22

20

09:

09:

09:

03:

09:

09:

09:

09:

09:

06:

Downloads

10

Music Pictures

Bookshelf

Desktop

Documents

Downloads

Music

Pictures

Public

Templates

Videos

21 hello.py

Public

drwxr-xr-x 2 ojk ojk 4096 92 22 09:37 Music

ol el d & Music7t CIFER|YS LIERHLCE,

-rw-r--1-- 1 ojk ojk

i k9] — = hello.py 7} =k

20 22 2006:21 hello.py

Qlo]

20

2 LhEpgLe
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b) CIMEZ| 7

7]

olr

Aq) clelEelg Wyt
o]

change dirctory ©]E2 Jgol= cd YuIch

[ﬁi}sll

o

$ cd directory O|&

Directoryx= BFH2{ 1 Sh= A E2|QJuIct TIHER|E whz QJAsix] ¢t ™, logingt TIHE

2]($HOME E= w2 EAJE)Z o)5ghct

ojk@raspberrypi:~ $ cd Music
ojk@raspberrypi:~/Music $ 1ls -1

24 o

ojk@raspberrypi:~/Music $

Music TIHE2]|2 0]F38t4 Y Music CTIHER] Woll= off A& g3 LIER-IT

c) EA clHEZ

Al cjHEz| = @Al 2] tjHE2]o]B 2 present working directory?] 2FAFQl pwdE AHEE
Lt
(34

$ pwd

ojk@raspberrypi:~/Music $ pwd
/home/ojk/Music
ojk@raspberrypi:~/Music $

J2{H HA Music 10l Qled A9l tlHE2]|R o]l 53T cd ojk 3HH E|AA]....

ojk@raspberrypi:~/Music $ cd ojk

bash: cd: ojk: ¢ mAO|L} CIAHEH |7t Y=L CH
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ojk@raspberrypi:~/Music $

" @A) ClEEeloln, v 2 A CjAERIQUICE A9 ClEER|2 o]5sleiH
cd ..

£ Apgstolof ghict

ojk@raspberrypi:~/Music $ cd ..
ojk@raspberrypi:~ $ pwd
/home/ojk

ojk@raspberrypi:~ $

d) ClMER| 44

clAEz2]E A35I{H make directory 2] 2FAFQ] mkdirg AHE3HITt

[%A)

$mkdir C|HEZ|0|E

& 4

-p x]z-lE] nE AH I:]Eﬂ E2|71z] SHA| AH}\ t“s_]- .

-m mode
mode©ll N3t AL 3712 ] E=]E AAsict

ojk@raspberrypi:~ $ mkdir temp
ojk@raspberrypi:~ $ 1ls -1

oA a4

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:14 Bookshelf

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Desktop

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Documents

drwxr-xr-x 2 ojk ojk 4096 2 & 18 03:10 Downloads

42/229




drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Music

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Pictures

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Public

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Templates

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Videos

-rw-r--r-- 1 ojk ojk 20 2 & 20 06:21 hello.py

drwxr-xr-x 2 ojk ojk 4096 2 & 24 00:15 temp

ojk@raspberrypi:~ $

) CIFEa] A

cAEz2]E AAIBHIH remove directory?] 2FAQ] rmdir & AHEFLITE

(%4

$rmdir C|HEZ|O|E

o

A

p A3} B clzlEele] A9 clAEL|Tlx] gst] x| guich

ojk@raspberrypi:~ $ rmdir temp
ojk@raspberrypi:~ $ 1ls -1

StA 40

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:14 Bookshelf

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Desktop

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Documents
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drwxr-xr-x 2 ojk ojk 4096 2 & 18 03:10 Downloads

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Music

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Pictures

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Public

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Templates

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Videos

-rw-r--r-- 1 ojk ojk 20 2 & 20 06:21 hello.py

ojk@raspberrypi:~ $

f) SpUat clagalel Hat

A O E copyO|EE cpE AFELICH

Al
cp e o oiYCHEZ]

71

olr

119Y(5) THE 1Y o]Z 02 EABIAL thE CEEe]R EARRCE

H cp <filel> <file2> ..<fileN> <destination>
<file1>8E <fileN>7}X|S <destination>2. 2 EASIC} <destination>2 I}UO|L} C]REz2|0]

c},

Mo

g A

@ -dpRO] 2t ZALIh

b HoRAL A1 o we] wjelg TrELCh
A AEBY 3wl O AR

Yol T BAlgh,
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-f 22 mAdgE 2= mrdol YU B, AR T BEARILICH

-i 22 IS 2 ol A BE, AR AT EARRCH
-1 StE I E TrELIth

-p YAl mtde] ARzE, OF, 518 A7, A7 52 IR BARRCH
o AB tlREZ|E I35 B E mpQ] EASHCH

- AER Y3 E WELIT

-u ARG mdo] L Y ZF2RE BARRILICH

-v BARSH?| Hof| Zzte] miUdigg E=3hct.

X mpd A|ARNo] ZHZ F20F EARCH

-P YAl otdo] 2Afst= TIHER|7HA] Z3Iste BARgILICE

-R CIHER]E 2G5l BARGR|TT,

-S %7 ¥4 SIMPLE BACKUP_SUFFIXOl 2J5f X% HiQ] ma|d= HiQ] =l Aj

gch.

UYHH ALgHL MU EHo| Tl 7L o202 HAREE FLIct

Al c]FEZ]|Q] hello.py TFEE Music TIHER]Y] hello.py 2= ©]&22 EARRhCH

ojk@raspberrypi:~ $ cp hello.py Music
ojk@raspberrypi:~ $ cd Music
ojk@raspberrypi:~/Music $ 1ls -1

2 4

-rw-r--r-- 1 ojk ojk 20 2 & 24 00:28 hello.py

ojk@raspberrypi:~/Music $

Y2l T]FE2]9] hello.py TE2 Public CIFEZ]O] hpy 2t= CI§ 22 EBARMCL

ojk@raspberrypi:~ $ cp hello.py Public/h.py
ojk@raspberrypi:~ $ cd Public
ojk@raspberrypi:~/Public $ 1s -1

StA 4

-rw-r--r-- 1 ojk ojk 20 2 & 24 00:29 h.py

ojk@raspberrypi:~/Public $
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o) Tzt clEalel o} #at ol

(

Gi{Al

)

w CIAERY EE Ty

mglolit clzEe)E ch2 molit clHER]R o}EAILI o] W

o AIQLIcE wetA molLt clERle] ol2S HHE WE AR & glEvich

Q°
=]

A
R191217] ol WelE-g ghELIct
$74 clHERle] 2
$744 cl=lEel] ZAske THele]
$74 clERle] 3

o
=2

$717] ol zueg

Bl Zout gx

ojk@raspberrypi:~ $ mkdir ojk
ojk@raspberrypi:~ $ 1ls -1

LA a4

drwxr-xr-x 2 ojk ojk 4096 9 &

drwxr-xr-x 2 ojk ojk 4096 2 &

ojk@raspberrypi:~ $ mv ojk ttt
ojk@raspberrypi:~ $ 1ls -1

oA a4

drwxr-xr-x 2 ojk ojk 4096 9 &

drwxr-xr-x 2 ojk ojk 4096 2 ¥

ojk@raspberrypi:~ $

22 09:14 Bookshelf

24 02:16 ojk

22 09:14 Bookshelf

24 02:16 ttt
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h) TH AR

(4]
rm Dk E
TIEE AL BIYPLICE FOIF AL FUALL 2l%A Sl o] AW, B}

Brtsstng zojstojof Fict,

& A
4 unlink' TIHE2]E 2@t
21 SA 7H5ot, AN & fsck”t Hasich
£ ZAR ge 1Y A9k oz HAlx] 22 s ot
4 2]97] Aof| golsict
T ME clAEz|S ZTFIste] z]Qc)
v AYRE TUEe FEYc
-R -2t 2t}

10) %ol o

[ﬁilsll

o
man E& O]
g A
-a ARl E 2E manual pages £
-c /\]‘-g- i‘?__,_]' man.conf n}‘o‘—_._]% 1126]; 718 73;]:% /etc/man.conﬁgol‘:}.
-d ol HE 29
-f whatis@t 2
-h EODP 7~F'_=]
-k apropos?t 2
-t groff(troff) & AHg35tqd Z2EE 2|3t 3rloz2 29
$man 1s
LS(1) User Commands
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LS(1)

NAME

ls - list directory contents
SYNOPSIS

ls [OPTION]... [FILE]...
DESCRIPTION

List information about the FILEs (the current directory
by default). Sort entries alphabetically if none of

-cftuvSUX nor --sort is specified.

Mandatory arguments to long options are mandatory for

short options too.

-a, --all

do not ignore entries starting with .

-A, --almost-all

do not list implied . and ..

--author

with -1, print the author of each file

Manual page 1ls(1) line 1 (press h for help or g to quit)
AUTHOR
Written by Richard M. Stallman and David MacKenzie.

REPORTING BUGS
GNU coreutils online help:
<https://www.gnu.org/software/coreutils/>
Report any translation bugs to

<https://translationproject.org/team/>

COPYRIGHT

Copyright © 2020 Free Software Foundation, Inc.
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License GPLv3+: GNU GPL version 3 or later
<https://gnu.org/licenses/gpl.html>.
This 1is free software: you are free to change and
redistribute it. There is NO WARRANTY, to the extent per-
mitted by law.

SEE ALSO

Full documentation
<https://www.gnu.org/software/coreutils/1s>

or available locally via: info '(coreutils) 1s

invocation'

GNU coreutils 8.32

thg Holxg BeH space® +2 ElL FEU g & £29 Pt

man FFoio] ZitE HAE mUz 35| QoHA= #man BHO [col-b> HIAEMY F

AFERLICE 9] HY 2 AREoHH HIAELE ZFo] ElLt S0l &= ZAH highlighting®]

2
12
r

&
-
Lq_:‘
rg
=2

L} R Z(underlines)52] &1t= §F 295]= 73t 22 g 2385kEd « &
oz)
-_ 1

B2 22stoio} Yuich

man JF2| Z1tE TiUo]] AABIH > TS ARE{CL

(%4

$man HHFO| > DAY

ojk@raspberrypi:~ $ man 1ls > ls.txt
ojk@raspberrypi:~ $ 1s -1

StA 52

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:14 Bookshelf

-rw-r--r-- 1 ojk ojk 20 2 & 20 06:21 hello.py
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-rw-r--r-- 1 ojk ojk 8070 2 & 24 02:25 1s.txt

drwxr-xr-x 2 ojk ojk 4096 2 & 24 02:16 ttt

ojk@raspberrypi:~ $ cat 1ls.txt
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11) oY Ui 27|

a) I g =3

ﬁqu

cat O} H

ojk@raspberrypi:~ $ cat ls.txt
LS(1)
LS(1)
NAME

ls - list directory contents

SYNOPSIS
ls [OPTION]... [FILE]...
-a, --all

SEE ALSO

Full documentation

<https://www.gnu.org/software/coreutils/1s>

User Commands

or available locally via: info '(coreutils) 1s

invocation'

GNU coreutils 8.32
LS(1)
ojk@raspberrypi:~ $

September 2020

b) o] Li§ 3t SHHA 7|

$more It

Mo

5 zojl zolo] LhgS §

= more <filel> <file2> ... <fileN>
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<file1>EE <fileN>7}z]Q] m}LS ZA)FIct,

$24ke] more DOSSHE Pe] AlgEol B7kx] waolst A|3Elel 1 Heolg olgstn

24 The) g WSk & & Yguich Hol: ofzfel 2t

h 3%

SPACE, z ChS mo]Z]
RETURN 1 2RI 238
d, "D gt mlojx] A3 E
q,Q Cp=

f C}2 Ho]z]

b, "B o] Ho]z]

/pattern 734
- A kel 29
!<command>

:1<command> <command> Ho] A5}

"L 3 oAl 23
:f dA) ot 2kl &3
AHgol

more temp/readme

temp/readme TFY-E Ho|X] TH2 ZFHAFICE
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12) |23 9 ool

a) ClA3 A= ZHA

Q)

$ du

=L
=

M

shel AlAEIOIN WAle] gixlet 1 olst clEele] Av]8 B welz

ojk@raspberrypi:~ $ du

8 ./.config/dconf

8 ./.config/chromium/FileTypePolicies/58/_metadata
28 ./

32 ./.config/chromium/FileTypePolicies
300 ./

.config/chromium/FileTypePolicies/58

.config/chromium/ShaderCache/GPUCache
44 ./.cache/menus

25192 ./.cache

16 ./Downloads

8 ./Music

102944

ojk@raspberrypi:~ $

b) AFE 7}58t ClA3 87

= ©°
&)

$ df K= df -h

dfe AHg7Hs S TlA3 8753 23 TfIZ HoFLch

ojk@raspberrypi:~ $ df

Filesystem 1K-blocks Used Available Use% Mounted on
/dev/root 30343244 4109112 24944268 15% /

devtmpfs 1709312 @0 1709312 0% /dev

tmpfs 1874176 @ 1874176 0% /dev/shm
tmpfs 749672 1248 748424 1% /run

tmpfs 5120 4 5116 1% /run/lock
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/dev/mmcblkopl 261108 50934 210174 20% /boot
tmpfs 374832 24 374808 1% /run/user/1000

df -h (b= human) &= QI7to] ¥otr7] 3|2 3Efo] M, G T2 e {3k Z33h|ct

ojk@raspberrypi:~ $ df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root 29G 4.0G 24G 15% /

devtmpfs 1.7G 0 1.7G 0% /dev

tmpfs 1.8G 0 1.8G 0% /dev/shm

tmpfs 733M 1.3M 731IM 1% /run

tmpfs 5.0M 4.0K 5.0M 1% /run/lock
/dev/mmcblk@pl 255M 50M 206M 20% /boot

tmpfs 367M 24K 367M 1% /run/user/1000
ojk@raspberrypi:~ $

c) Ite| B3
YEoA ArgstE XY =Y g&ol=ta YZshH g
M2 Bro] AMgsl7] mEol wiglo] Zaskn

A CRA
= 797t &Lt 7HAF oFASE Zx]= Hlo|T ZFx|Z o] HiQdo] ciEAQLICE B2 miloj

—

YL 2 It

['61“]

[ 2|

$tar command A 2L}

e
oF
kA
rr
03
E
2
ojru
rQ
H
=
0z
|
o
o
—+
[
o
S

Options:

£ oY ar oblelE A 712 24

o tar oFFfOlE Y. 7IE olelE Hof 27] (i £& W AH8)
X cfar oP7lolEolN mel 2& (md E o AMG)

v ARl BEE BR)E Ak e

-z cgrp §F AHE A4

G cbzip2 ¥% A& S

-t ctar Of7olEo] EgE WiE el

-C i tEER] FE 2.

55/229



-A : A1E TidZ tar of7to] B X7}

-d :tar of7tolB.el mpd AJAEN 7+ 2ol AR,
-r - tar O}7}o]BQ] miz|alto]] mQE 27}

-u - tar O}7}o]BQ] mix|uto]] mE 7}

-k ctar OI7IO]E. 2& A] 7]2 Y 83,

-U tar O7IO]H 22 A 7|2 =Y Ak

W : B RI9Y bl sk &Rl 8%, (interactive)
-e - X WA ofj2] 2y A] 23],

tape device & backup St= 7-90l+= file name THAION tape device name

(3]

- U3 ool AEE Agets At AP st 22 A o oE.
- option g %ol 7|&siH ot

“ -

# tar cvf userl.tar /home/userl/

d) el ¥

['61“]

[ 2|

$g9zip file-name
$g9zip -9 file-name

= o
ot YFES == 34

AEote th2A elgroMe Mg FE3E 2L glol

QB2 QojALict wleby Yre 1 Esi
® ola] Eabste] Sojof Fuict

ojk@raspberrypi:~ $ 1ls -1

SHA 52

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:14 Bookshelf
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-rw-r--r-- 1 ojk ojk 20 2 & 20 06:21 hello.py

-rw-r--r-- 1 ojk ojk 8070 2 ¥ 24 02:25 ls.txt

drwxr-xr-x 2 ojk ojk 4096 2 & 24 02:16 ttt

ojk@raspberrypi:~ $ gzip ls.txt
ojk@raspberrypi:~ $ 1ls -1

A 48

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:14 Bookshelf

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Desktop

-rw-r--r-- 1 ojk ojk 20 2 & 20 06:21 hello.py

-rw-r--r-- 1 ojk ojk 3134 2 & 24 02:25 1s.txt.gz

drwxr-xr-x 2 ojk ojk 4096 2 & 24 02:16 ttt

ojk@raspberrypi:~ $
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e) I 4= E7I

Q)

gunzip fine-name.gz EE= gunzip -d file-name.gz

ojk@raspberrypi:~ $ gunzip ls.txt.gz
ojk@raspberrypi:~ $ 1ls -1

A 52

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:14 Bookshelf

drwxr-xr-x 2 ojk ojk 4096 9 & 22 09:37 Desktop

-rw-r--r-- 1 ojk ojk 20 2 & 20 06:21 hello.py

-rw-r--r-- 1 ojk ojk 20 2 & 20 06:21 hello.py

-rw-r--r-- 1 ojk ojk 8070 2 ¥ 24 02:25 ls.txt

drwxr-xr-x 2 ojk ojk 4096 2 & 24 02:16 ttt

ojk@raspberrypi:~ $

tar2 TFIE BOY gzip2 Y

# tar cvfz userl.tgz /home/userl

f) file 2| |2l THE

Qdixo 2 miQlo] o]

3 & 59 wele] gae YXY & Yavich sk mhele] olgo)
Q

2 5 AE Tyl RER] 2 Feolls 1 =Y £3¥E €

=2

BEIALL otde] B
2 QA 3t= ol file FHYULITE.  THULL header ©l magic number©]
= A2 7RI U=l Just/share/magic o A15E HEE ©]85t file header?] magic

numberE3238te] mHlo] 35S ST
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['c'ﬂlsl]

[l |

$ file file_name

ojk@raspberrypi:~ $ file hello.py
hello.py: ASCII text
ojk@raspberrypi:~ $

13) MUAARNS] ALE

a) C[Hlo|A olF

Sata Interface
Sata Interface ZHA] SIE E2}0]|H: /dev/sda

2 A THE)A /dev/sdal, F WA IHE]A /dev/sda2
Sata In terface F#A] StE E2}o]H: /dev/sdb

21 HA) THE]A /dev/sdbl, F HA TFE]M /dev/sdb2
CD-ROM /dev/sr0

g} RH2]alolofM= USBE /dev/sda, /dev/sdb 2 QlAIGH|ct YubH oz ysSBe| TmE|HL
Sht2 AFESH] o] tjE 2] USBE /dev/sdal 22 QIAIGHCH
CD-ROM z}E]Mo] (7Ho]B 2 /dev/sr0

b) mount

mount®] AH§
mountt file systemea OS7H AR & Q=& AZSH =
A% 2 9 deviee® OS7F AMSE 4 QIEE ZHISh:= HAIYLICE  LinuxOlAE file

siM AZg shAIgIct

e TS 3, fileg A

system device= BEEA] mount?tyE 71X AZ3IE umountHy S

ofm

mount FFS That Zo] Alsggtct,

['FJ:U\I]

o

# mount -t <type > <device name> <mount & directory>

type ext2, ext3, ext4 : linux file system
1509660 : cd-rom file-system
vfat : fat32 file system
ntfs : ntfs file system
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hfs : Mac file system

02 E512] Zof] vlER] 0t E = ] E2]7} Qlojof ghi|ct,

usb A2]E /root/usb ©l O E

# mount -t vfat /dev/sdal /root/usb

¢) mount A

# umount <device-name> or <mount-point>

9] : shell YHHOINA mount H directory”t & directory <

) windowsXX7t dX|&lo] )= partition®] mount

=

o

20fl= umount 7} EJA]

oFro
wno

# mount -t vfat /dev/hdal /mnt/c

ol)ide cd-Rom 2] mount

# mount -t is09660 /dev/hdc /mnt/cdrom

) scsi cd-rom2] mount

# mount -t is09660 /dev/scdl /mnt/cdrom

o)) floppy disk 2] mount

# mount -t vfat /dev/fde /mnt/floppy

oll) oto]lmI7} AR] scsi & jazz 2] mount

# mount -t vfat /dev/sda4 /mnt/jazz

ofl) Mac® HDDE mount

# mount -t hfs /dev/sdcl /mnt/mac
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d) £&A| mount

BEIAl mount?t El= & X|A5t=H /dev/fstab TFLO] mount HEE X|A5HH v},

T O
g BT APots FLolE booting o] EIX| ghomz Zojstelob Fhch,

o] um}

/etc/fstab L2 0O

#O © © @ © )

/dev/hdbl / ext2 defaults 1
1

/dev/hdal /mnt/dos msdos defaults 0
(%]

/dev/hda5 swap swap defaults 0
(%]

/dev/fde /mnt/floppy ext2 noauto (%] 0

/dev/cdrom /mnt/cdrom 1509660 noauto, ro 0
0

none /proc proc defaults
(%] (%]

O : o ol&
© : mount point
© : file system
® : mount option
defaults : rw suid : Set User ID B]EZ} 583 AFEl
dev : A2 mdZ AR & QA dF
exec : AYPTA-Z APL & Al mount
auto : booting oA ZFO 2 mount
nouser : Yt AF8AF7E mount & 4 gl ot
async(Asynchronous) :TtGFH 2IYZ FAlo| »3P512] Qb3
@© : file system backup &
dump command & file system= HHHT 2|e] oH
1°]9 backup 0°19H backup 32| -3
® : file system A7 £A]
fsck command 2 TIUA|ARIC] HARHAHY

61/229



0ot obR AE glow WAL okl Qg
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14) mojat 33

27} LERE Tlo] 33

o TT
d directory
b block & &4 31
c 2219 54 8
1 symbolic link
P pipe
s A7
: W skl

b) &Y 3{7te| HEY

o read: ZYUQ| LERAL B MA| 27t HY SAb 7S, SARE HY

b

o write: ZLof| JE M7} HA

2

o execute : Y program M AYSITE T

read(4) write(2) excute(1)

excute : 20, write : 21, read : 22

c) permission 2| 2|72} HH

CtE AMEAF &30 Unixe AHEARE 27 37X 21§22 ERst=dl oldls AR/AL
(owner), & (group), Tt Ar8AH(other)7t &LICH owner2 AMHEAF ZHAE Toh= 7ol
group= AMEAIZE &3t Qe OF2 905t other2 AMHEAMPF 4319 Qle 1F°] ofd
Cl2 AL Z}IE sl

UnixOlIM= =] AM82E7E AJARLS ARESte] F521AE o17] wiRol] 242 ARgxte] o2
Hgto] T} olF permission ©J2F3L ¥ttt AE E9 ojkojkBh= ARERIZE 2H/FSH o
= widget2h= AFEAPZT HASIALE AMAISIcHE 2] ARERPPT AJARLE QPSR ®mEA O
2 AR & gl7] thEel ol& =7 flsiA ARERIRE 1 AREAPT &3t Qle o] 2

3w} clelEele] Uske ARHshEd] of of ALgStE ol chmod(“HBE” St g
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$ 1s -1 sample.txt

-rwxrwxr-x 1 ojkojk teacher 30 June 10:20

[2%]
sample.txt = IFYO]R A[AFE= ojkojk Ol AFAE 43519 Qe IFL teachero]ll 6¥
309 10A] 20200 o] LS BT 272 93, 21(w), AR TS e o]
2827F 43t Qle teacher 1FON SiYSH= THE AMSANE ¢l AW APE £ glon
A

CRE ARgAH: Y3 WY AT et

ol2igt muzt clEele) 449 WY

ifo

che WAL AL

[%4)

$ chmod #4 Y =M

read (4) , write (2), excute(1)

o)) sample.txt 2k= TFAO] owneroll= BE HTF groupflls 913 A= HIF otheroll= Q=

Yt 2o

$ chmod 764 sample.txt

aoll) sample.txt k= TIFLO] owneroll= BE HSF groupfls 3 ASESt= YT otheroll=

A2 27

$ chmod 750 sample.txt

rlr
rH
&
e
f

o) sample.txt 2= TFLO] owneroll= E& HEF LR = gl Alg)st

$ chmod 755 sample.txt
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d) T link

SEE |3 :root §Fo] & 4 QIS
inode?t §F0] 22 Td A3
2o TR AN Ts

Y& mlo] AAEtete LR]linkE Y-S B3 H2E £ IS

['Esi}sll

o1

# 1n file-name-1 file-name-2

symbolic link :

root #5F op-|2t F3L} 7

inod 7} Th2 T B, YIAE|E THlo] et 7R 9o} 3Fol et
ntQ) A|AEo] thEdale 7y

fob glof Aol wat Abeln

rlo
or

Y2 AAED S H2E 4+ slot 939 T
el 1Y 5490 2(Dynamic) AHEE 4 Slth
Link ¥ T4 ¥oll @ 7137t &5

directory + symbokic link ¥+ 75

[ 2|
#1n -s AELAY YEUYanYUY

e) H2%HH 7|12 4%

Unix 87350l ot cj¥E2]= JIEA] HoldS 2] EjH, HZo s APE= =hdat
ClFE2| L ofd mHoldE 7FHof gttt Aoz APEl= =dut tjHEz|9] mo)d 2H 2
umaskS AFMESICE & umasks directory 2F file2 ME AY4E =i AHEEl= permission =

21451H 0]9] default= LBl users= 002°]3 root 022 ©IT}.

umask 2% display

&%)
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$ umask

umask ZF MZ XA (umask Z}2 chmod zt2} HlTh)
A

[61 I

)

$ umask umask_value(==A})

umask 2 Z|HTF excute 4792 directory OITF HLE|D fileo= HEE|R] U2

Z umask 077 AHZE M2 AYFE file 2] permission < 600 mode
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1. vi editor

vi B37]= 943 B E(insert mode)?t H3Ho] BT (command mode) 22X 2] B E(line

mode)2 LHRojZIch Q3 Rt Qubxoz Yst:= ExtE milof QA% 4 9l:= AfERE
et Yol REE QS UigS WS YA iRt WY 8ol AR 4 9

Si&ct.
A2 vi BHZIE S°7Md, B R2Ebol #IX5H ==, il(nsert)-t a/A(pend) Ex
o/O(pen)° YAsALE & 20 b nE 2 MshEch J3A A Usicirt oAl HHY

243t 82 Aol siMEs B8 ZEAN ;(ii)% 29 3y o]-EHO] 9lZof 0] &
S|AIES, A5t 228 ZQR](wq), ORI AT k1 2R ZQAR|(E oA F
2 2] vto® ok MRSk 1 ZAR wEA LW (LAE)E 2718 q

3 s Hokh

oAl §Y REOIN ¢ RERo] Mo AHGEL HYolet olF FYol Y vi BWAZIoIA
Ahgste 7le §PES Lt

[11 A&

= Q¥ DT

: 7AM che R U

A: AN Qi o) BRE 27}

A4 ol Y2
AN Qe ol HgRe 27}
P e el ke 2ol o Arslod 3
ML s el o) 2ol 8 AFUsted 9
?1*17} ol Tolg X193 g
AN Qe e A19T 9

SRCE IR

r-||:|
N
2
(o]
)
)
u
)
oj
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- Tho] Th9] o]5 mgo] -

. w: THg Thole] goz ol

. W: THg Thole] g0 Fu) tiel2 ol
. b: oA Thoje] go2 oF

. B: old Toje] o2 3 th92 olf

. T} Thoje] Zo2 ol5

. E: T2 tiojo] oz Zui tiQlz o|E3ict,

(¢}

- BH E}O] o]sa
. O(zero) : @A 8§9] :Z 02 o]F
A A He) g 2Rtz olF
. $: @A 3Pl Eo= olF
T THe s Hgoz ols
- B3 ol
L x: @A AN 93] Babg A
X : Q] A& AHA
. nX: °]3e] n7HE AMA|
. ANl 9Ix1E] ol g&gg A
. 7M2] YAIRE tholg PZoz A
W #A2] Qx| RE THolE % o2 ZHR TIQ] AlA)
B: 71A42] QIX|EE Tiojg AZ oz Fui Ti9] AHA|
Cdd: AN Qe A
. D: AN9] YIXIEE Ho| 222 YNBSS AL, o5t
Cyy: A9 B2 HEE BAL
p: ®ime] HES WA #xel ofl Zo] £of ]

n Z—]Z]' 1351 8
a: il B0l ULe 3901 VoA 32
 wFT e e AYe 41 32

x: AT £8
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[2] #73 2%

B0l REollA set2 ASESHHE HA HAE F4S°] S0 St
oiF) HAE) E70(v) FAs) HOE(T ==E(H)
cset all
--- Options ---
ambiwidth=single roignorecase remap noterse
noautoindent iminsert=0 report=2 textauto
noautoread imsearch=0 scroll=11 notextmode
noautowrite noincsearch scrolljump=1 textwidth=0
noautowriteall noinfercase scrolloff=0 notildeop
background=light noinsertmode nosecure timeout
nobackup isprint=@ 161- 255 selectmode= timeoutlen=1000
backupcopy=auto joinspaces shell=/bin/bash nottimeout
backupext=-~ keymodel= shellcmdflag=-c ttimeoutlen=-1
backupskip=/tmp/ * keywordprg=man shellquote= ttybuiltin
nobinary laststatus=1 shelltemp ttyfast
rnobomb nolazyredraw shellxguote= ttyscroll=999
buflisted lines=24 shellxescape= ttytype=xterm
cmdheight=1 nolist noshiftround undolevels=1000
columns=80 listchars=eol: § shiftwidth=8 undoreload=10000
nocompatible leoadplugins noshortname updatecount=200
nocopyindent magic noshowfulltag updatetime=4000
cpoptions=alBceFs matchtime=5 noshowmatch verbose=0
debug= maxcombine=2 showmode verbosefile=
nodelcombine maxmapdepth=1000 showtabline=1 novisualbell
display= maxmem=4043650 sidescroll=0 Warmn
-- More --]
R 7K RE% M2 CF BeF ZCh
=M =M oo s =
tabstop=n ts=n E ZW3 n £ OIE X|™siCEH 8
number E HSJ} LI MFEsiCt off
nonumber & HSI} LI2X| 22 dFysict on
olzigh 4L vig AW wiulth At502 AHEA st ALgale] TriAER]9] exrc
wlg WAst gct
& HS7t 1A stal | 7HAE 322 A exrc THEOl ThE W82 AdsHH Hcth
set number

set tabstop=3

69



3. local 9|4 Login 5}7|

BN S5 Ag AT 8, AGOR AMEA YU W, ShHol UL AL A A
ke 72 2 2 92 Folth o] WEES AlAmlo] BRjEE WYL suo) s 2=

Zolct whebA, o] BEg 2t ojsigto 2M AlAgle] o] AFELA| okzlolital ofe B

& Slch. A Aol BEIE wof] Lo = HIXR]= /var/log/dmesgOll A& =0l Qith. BE] HiA|
215 ERIsH7] QshM e o] =S ofc|Ez 2ot

# vi /var/log/dmesg HE+& more /var/log/dmesg

2% e FEoIMe] Yt X dxolxe] BHEol Uet

-

[01] 2&0liM 2321 517
224 219 ¥ B

Linux release 6.0
Kernel 2.2 on an i586
Login :

Password :

ook e s wA gt
xgolle oA shot YAl PP 2
BHOA root YTE U=dl= B HO| %&1% 7-]0]t_ z] Aof Ql2igiy] otz = 0]‘1__:|]6Ho]:

gt

Linux release 6.1
Kernel 2.2 on an i586
Login : root
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Password : ******** <. root #2 YUH

» root(FE

Mz g 2|50 BE ARt 2HYE BRIShH: AARF A LRI roots AIAR W
oM RE A2 & 4 Q7] wigoll, T4 Fslok gieh wEbA, root® AHiIe] ARERE A
= 7FA1L Qlofof Tt} root2A] Mok & U0 OoFL|H, root2 EIQISH=E AL 2R F2 A

z}o] ofu]c}.

EQ

a3, ¢EE Yste Hio] sWo] Lhex] orerty o] ElX] oy Az maL
-]

th H9e 9IsHA of2igt WAl AR Zolch

> 4T

O 7Al= 2]14% o FAIOIH, AH FAM7FR] QAISHR] Z3hct SRRIRE, 2|54 6.0RE =
A
2

256R7HR] ALLSF oJA| E|oic}.

B EAOAE tHARXIE 1B517] THRO]] Rootet root= A2 T2 AR o g QlAlgict 12
2, ASE AHY o, Flol} tiE 7|5 E Yot A2 tHE I E LERARZE 4HY
o Z9]§ 7]&0do} i}

gut2A AT FEE JuPC, AEE w2 2001 ShEE gk 239l0] ut2A) &

= HOAM s
ot cheat 2o WY BYRL A Y el

[root@localhost /root]#

SoIHE IR, oot 2IISHE AL FL o) ohich U A8 Aoz =
JA%E T root7t ORI F 4 Qi ol WS BT suR root7h EloA A

sote o] k.

[02] X fi=20llM 270l5t7|

X 9E92 239 & whe
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S1ok o] HY oIk (WA AHBAPE BE HEE Aol Tt ke 4 e
Z&olMet D712 Login F201 0t$AE 7FEMTH £, root2t JHICE 121, NE
FE27Lt o AE O] 53HA root YEE YHTITE UHZUCHA (L} LoginD &2 2390

-

ct, 42 JHEIQUcHH, thgat 22 ghHol LieRd Zojot,
SAIAEIS]l 8

AAE ZRBE rootdto] @ 4 QoD@ Ak ARgRF AW Atefel Tt sug o183 root
2 up3olof et
gho} Qut A8t FEAFIRT FCH roote] Y3 E YRstet: BIAAITE LHE oIt

h L

7t 22BN AA™ F25]
AAES FRAPIE BEL 78] shutdown HHO2 & & et

=]

[root@localhost /root]# shutdown -h now

A|AHE]l 287} olL2l AJAEHIS REEISID AlTH

b

[root@localhost /root]# shutdown -r now

2k et

rg
ri

c},

-h 340°] halte] =& LERH= 9HHO v S4L rebootE E3ITh now+ ©] HPS A2 H}

2 Agsiats Folct

now THAlel +s& HlTol Aggstd AAES 5B Fol 2247 £ 9k o] A7 o
22 S0/ Fretn QR AYS s F2AZ 2 A =l ok

Tk A|ARNS F 8 AZCHH, RE Z2AA7T FRE|QCE HIAZ|QE &7 “The system is
halted’ 2t= HIXZE BA & Zolct,

=2

oj] BE 2 040] _\__“;',_F._] 740]1:]- 7-13E-]0] YL =iz QHAsIcT

L} GNOMEO®IA AJAE] 2 §835}7]



GNOMECIA AJARLS Z 8517 T ZHERISH] i = @AHe] X 3HE F&stky 219
gtHo 2 LiQtol gttt oA 2012 (Log out)S AEHSIY XE £8% 4 QIch 23
3hHo 2 LIgThH, 4 (Options)S AEHSIT SystemOllA Halttt RebootS AEHSICE

FElE AT 32513 Aex] kY thal AlRBtIL Alexle] iyt WL

Hh-S Zloltt, YLE FEIY YesE AHSITh thA] AIJBEAL AlTHH NoE Ad=HsHz).
6.CIFER] 12

tHE 29| 2] A= FHS(Filesystem Hierarchy Standard) E& TFAAIAR] A|ZZ ALE5}H7]| o
2o A|AR] zPYolvt 22 S-S HAl 2 £ i tjFER] 3RO /\];il} < ‘/(RE

clzEa])olct,

‘/(RE ct]FE2)) 812 SEITHAClE AAI] Th ZQ3 I FHo] clHEa]So] Zfgtct

/bin, /etc, /dev, /ust, /sbin, /var, /lib, /tmp, /proc, /lost+found, /home 52 Ut
Z}zto| tjdER|E 7HThstA| AmEH o2t 2Tt

= /bin : binaries®] 2F0]. oJRITIAEo|H, 7|2 AT FH o] EAHTITL.
m /etc: }\]}\Eﬂ Mz-ln}olg Do} _;-_7-_% E]E-]]EE]O]E]- a]_}‘_}\oﬂk] 0-10-]}\1h o]-1=..l 1:]&415&]0]1:}.
» /dev : 25200 ALESIE HX]|E 2o} 52 t]¥Ez|o|ct tiEMo g JIE tato]le F
2, CD-ROM 2|2 2IHE 22| Fo] 2afstn, Jutof tiekst F2l&
o] &zhgtc.
w fusr : GA| 7HY 385 TIFEE] F ShbEA, AMSSHRA FRE & Qle Ty t¥E
2§23 71A]
2 ok 3 g2 T3t 2ok

/bin: FE TIHE2]9] /bin F[HEZ|IN 2FE 5 gl R85 T23850] 59 Qirh
Jetc : 28 T2 IR0 A miQlo] QJX|5ict
-/include : C L2 3H0] 3] mJo] HAFEICE,
/lib: ZEQ] /libe] §F REolgty FZg 4 it
Jsrc: THEE 7'd AAF0] IR|FITE
Jtmp : FEO] /tmpel 2 I
-/man : G Ho|Z]E Zot=d] LATE THAF0] QT
" /home : AAR] AFHEAIEQ] & tlHER]7E 2A|St= T|FEZ|o|T),
» /var: A|AR] 27 1jF0] AAE|o] Ql= t|FEZ|o|T),
» /lib : Z2ISHE0| 2fo]HEj2]F0] AT thRE F5 2iojE=R|2N AME & of o
H2|sHA A

|3 & qlon, malo] 37§ ZojM APY o] E2] AHESHA ot
" /proc : ©] TIHEZ]|= AAE 2AHTH= A2 ofvich A|AHo] 2§ FHos Hra] 4

i T R
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2 7hel clEEelolct 1 e ore] s HRje] AlAE AHE B

E2|2 LJERHH chgat Zch ol2igt 7|2 2o zpAlo] WA shH ThE 4 it

fu— - =

/ == bin
| dev
| etc
| home  chang
| | linuxlee
| | wizard
|
| dev
| tmp
| usr X11R6
| | b1n
| |
| | 1nclude
| | lib
| | local  bin
| | | etc
| | | lib
| | :
| | man
| |
|
| var spool

|__tmp

log
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Il AAR AY

1. Network

Raspberry Pi OS (formerly know as Raspbian) uses DHCP (Dynamic Host Configuration Protocol)
to assign an IP address to the Raspberry Pi automatically whenever it is rebooted. If you have any
WIFI router around your Raspberry Pi, your Raspberry Pi will get automatically any ip address.

If you have physical access to your Raspberry Pi and have a display, then the process of finding
your [P address is straightforward. All you need to find out the IP address of your Raspberry Pi is
to run the following command in the terminal.

hostname -I

Make sure that the I is capitalized to retrieve the IP addresses for all hostnames. If you use a
lowercase i you will be grabbing the hostname instead.

[Example]

ojk@raspberrypi:~ $ hostname -I
192.168.45.169

Or you will use the following command in the terminal.

ipr

[Example]

default via 192.168.45.1 dev eth@ proto dhcp src 192.168.45.169
metric 202

192.168.45.0/24 dev eth@ proto dhcp scope link src 192.168.45.169
metric 202

Or you can still use the following command in the terminal.

ifconfig

[Example]

ojk@raspberrypi:~ $ ifconfig
etho: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.45.169 netmask 255.255.255.0 broadcast
192.168.45.255
inet6 fe80::66f0:12d:3938:e7d prefixlen 64 scopeid
0x20<1ink>
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ether dc:a6:32:90:df:b7 txqueuelen 1000 (Ethernet)

RX packets 27150 bytes 3067853 (2.9 MiB)

RX errors @ dropped @ overruns @ frame ©

TX packets 1993 bytes 1214569 (1.1 MiB)

TX errors @ dropped © overruns © carrier © collisions ©

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536
inet 127.0.0.1 netmask 255.0.0.0
inet6 ::1 prefixlen 128 scopeid Ox10<host>
loop txqueuelen 1000 (Local Loopback)
RX packets 52 bytes 5887 (5.7 KiB)
RX errors @ dropped @ overruns @ frame ©
TX packets 52 bytes 5887 (5.7 KiB)
TX errors © dropped © overruns © carrier @ collisions ©

[01) DHCP IP Settings

If you want to get dhcp ip address on your raspberry Pi, you need not to work. Just do boot your
PL

[02] Static IP Settings

To change Raspberry Pi OS's behavior so that it uses the same static IP address each time, you
will need to modify the configuration file for the DHCP client daemon, dhcped.conf.

Before that, you will need some information on your current network setup so you can add the
required details to the configuration file. You will require the following info:

The Raspberry Pi’s currently assigned IP address — it’s safest to reuse this for its static IP so that
you can be sure the latter hasn’t already been to another device on the network. If not, make sure
another device isn't already using it.

Your router’s DNS (Domain Name System) IP address. This is typically the same as its gateway
address, but may be set to another value to use an alternative DNS — such as 162.168.63.1 for KT,
or 210.220.163.82 for SK Broadband.

To find the current DNS IP address, enter the command:

cat /etc/resolv.conf

[Example]

root@raspberrypi:~# cat /etc/resolv.conf
# Generated by resolvconf
nameserver 210.220.163.82
nameserver 219.250.36.130
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Now you have found all your network connection information, it’s time to edit the
[etc/dhcped.conf configuration file to add the settings you need to set up a static IP address for
your Raspberry Pi:

If you haven’t edited the file previously, it will mainly contain various comment lines preceded
by a hash (#) symbol. At the bottom, add the following lines, replacing the emboldened names
with your own network details:

interface NETWORK

static ip_address=STATIC_IP/24
static routers=ROUTER_IP

static domain_name_servers=DNS_IP

attention: not /etc/dhcpd.conf but /etc/dhcped.conf

Replace the emboldened names as follows:

«  NETWORK - your network connection type: ethO (Ethernet) or wlan0 (wireless).
« STATIC_IP — the static IP address you want to set for the Raspberry Pi.
« ROUTER_IP - the gateway IP address for your router on the local network.

« DNS_IP — the DNS IP address (typically the same as your router’s gateway
address).

Here is an example configuration to set the static IP to 192.168.45.5 with a Ethernet connection
to a router at 192.168.45.1:

[Example]

interface etho

static ip_address=192.168.45.5/24

static routers=192.168.45.1

static domain_name_server=210.220.163.82

Reboot the Raspberry Pi
With the dhcpced.conf configuration file modified, restart your Raspberry Pi to effect the changes
and set the static [P address for it:

sudo reboot

Or you can use the following command to restart networking service.

sudo /etc/init.d/networking restart

Now rather than using an address assigned automatically by DHCP, the Raspberry Pi will now
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attempt to connect to the router using the new static IP address that you set in the dhcpcd.conf
file.

To check that it is working correctly, enter the following command:

hostname -I

You should now see the static IP address that you set in the dhcpcd.conf configuration file.

[Example]

ojk@raspberrypi:~ $ hostname -I

192.168.45.5

ojk@raspberrypi:~ $

ojk@raspberrypi:~ $ ip r

default via 192.168.45.1 dev eth® src 192.168.45.5 metric 202
192.168.45.0/24 dev eth® proto dhcp scope link src 192.168.45.5
metric 202

ojk@raspberrypi:~ $

You can see the difference between dhep and static.

default via 192.168.45.1 dev eth@ proto dhcp src 192.168.45.169
metric 202
192.168.45.0/24 dev etho@ proto dhcp scope link src 192.168.45.169

metric 202

default via 192.168.45.1 dev eth® src 192.168.45.5 metric 202
192.168.45.0/24 dev eth@ proto dhcp scope link src 192.168.45.5
metric 202
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[01] fd%H etho 4%

Ethernet A& A] eth0 22 A%
[34])
/etc/dhcped. conf
interface etho
static ip_address=<IP address>/24
static routers=<Gateway address>

static domain_name_servers=<DNS>
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$ sudo vi /etc/dhcpcd.conf

interface etho

static ip address=192.168.45.5/24

static routers=192.168.45.1

static domain_name_server=210.220.163.82
static domain_name_servers=

static domain_search=
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&Ltk
2t 2 H2|Tlo|3oA YIEYIE AAstE= TtUL Jetc/network/interfacesPLIEl. S-5OFo]T| 2
AAE]o] QJriH mpdo] wjgo] ch2x{H E|o Ql&L|ct,

# This file describes the network interfaces available on your system
# and how to activate them. For more information, see interfaces(5).

# File Name: /etc/network/interfaces
# The loopback network interface
auto lo

iface lo inet loopback

# The primary network interface
auto ethe
iface eth@ inet dhcp

% ofojz|2 H}={H
iface eth0 inet dhcp = iface ethO inet static = ¥H75}1L

XXX XXX.xxX.xxx0= WEY3I 3170 I}= [pE Ao Ehch

# File Name: /etc/network/interfaces
# The loopback network interface
auto ethe

iface etho@ inet static

address XxXx.XXX.XXX.XXX

netmask Xxx.XXX.XXX.XXX

gateway XXX.XXX.XXX.XXX
dns-nameservers XxxX.XXX.XXX.XXX

£

ffo

ohx|2 L chgat ol Waistel WESIIE AAIABALE ARERh

/etc/init.d/networking restart

[02] WiFi 4%
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WiFi A& A
WiFi AFHR A] QIEJH|O] AL ]anO ©Jc}.

$ sudo vi /etc/dhcped.conf
I

interface wlan0

static ip_address=<IP address>/24
static routers=<Gateway address>
static domain_name_servers=<DNS>

=7M2%4< US, GBZ ¥t

2 WA Z raspi-configE AIBYSNA] Localisation Options HHOIA Wi-fi Country 432 31X]
ULE gt o]AE AHSIA] gotk off EAZH Qi=dl AAZ ot R WER I Ao
E|Z] Qh=tt shtE FAHo] QHEICH o] ZAIY 7Hs/dol Slch

1w

wifi AEl Z9l

$ sudo iwlist wlan0 scan

g v

F8 ssid7t YR SEESIOlE AR FATtL Gl 7

™ et

olnz, YEHI ZHT 3 F

»™

/etc/wpa_supplicant/wpa_supplicant.conf
network={

ssid="wifi ap ssid"

psk="wifi ap password"

}

ex)
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/etc/wpa_supplicant/wpa_supplicant.conf
network={

ssid="ap ssid"

psk="wifi ap password"

}

2%

tjo

opx] 3 LbE cheat 2ol Hstel WIEQAS AAARLICE

/etc/init.d/networking restart

DNS A= 1x1e} 22171 Ql=d| 2t2H|2]|=lo]= X} DNS Server’t Y&SIR] QFom™ 2}
DNS A2 7AM5}z] 9= 7oL Qoo @ X} DNS Servers AIR|3 & 9l ABIE Z]

gkigls

[03] #H 2% sl

MM HH B soh W4 AW FAT x2S wlgE AZo] Follk 9t Agrled
o] AL HH 47o] o] glojN TWHLIc o WAIHZ THXIE shofok et

LUz}7F AFRSH= ipTIME N100mini 22 8188cu 2EQUH AL 8192cu 2t FH/-3t
+ A Zgch okl ez A% Rl

cat /sys/module/8192cu/parameters/rtw_power_mgnt

2ol 1 B 27h vhem W 4% Agefelng 2%

sudo vi /etc/modprobe.d/8192cu.conf

mholol ofzl g Ystn AP

options 8192cu rtw_power_mgnt=0 rtw_enusbss=0

7ol Butw 2|Rggict
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JEE 5] 242 EA|7t wAYstE St putty 22 ERlE AHolA null THHS 302
(] s}t

o
E
ol BUiEE 9 £ 37

[04] &4 A& 4%

efzefelato] 3REE 7j2M02 YRS MY Z2 %Mo) Mx|Ele] glguict

9h T2 20| XQR|AG olyfo] A7) ALl cheu} o] MX|sta Y S et

- VNC server: x11vnc
1) install vnc
$ sudo apt-get install x11vnc

quick test
/usr/bin/x11vnc -auth /var/run/lightdm/root/:0 -display :0

2) configuring x11vnc to start on boot

fetc/init/®l x11vnc.conf TFL-S AYAISICT

$ sudo vi /etc/init/x11vnc.conf

the a1} 7+e A3REE 2MATICL

-1 0w

uju

start on login-session-start

script

{usr/bin/x11vnc -xkb -noxrecord -noxfixes -noxdamage -auth /var/run/lightdm/root/:0 -passwd "MyPasswd" -forever
_bg

end script

3) 29t A3REE rootRF HIZ & WAl Tt

$ sudo chown root:root /etc/init/x11vnc.conf
$ sudo chmod 600 /etc/init/x11vnc.conf
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2. T2y Mdx|et #a

[01] apt
apt-get(Advanced Packaging Tool)2 FEE(Ubuntu)S ZEFQF dB|QK(Debian)AIF2] 2]&5A
o]A] Aol= WM7|Z] 2| FPo| T ULt FEFO= GUIR Eo] Y= AWE F2o]
Z|IZtE Q)7]= SHRIFE o]l A7 ZHEIE mi7|R|E XY wis FHWMEZIRIQI apt-geto] H

W3}7] = Fhch sudo= superuserd3to® AlSH5}7| QIgHQIL|Ct

01)apt &% 4%

ojk@raspberrypi:/etc/apt $ 1ls -1
total 36

drwxr-xr-x 2 root root 4096 Sep 21 19:33 apt.conf.d
drwxr-xr-x 2 root root 4096 Jun 10 2021 auth.conf.d
-rw-r--r-- 1 root root 150 Sep 21 19:07 listchanges.conf
drwxr-xr-x 2 root root 4096 Mar 28 2021 listchanges.conf.d
drwxr-xr-x 2 root root 4096 Jun 10 2021 preferences.d
-rw-r--r-- 1 root root 239 Sep 21 19:03 sources.list
drwxr-xr-x 2 root root 4096 Sep 21 19:03 sources.list.d
-rw-r--r-- 1 root root 1225 Sep 21 19:03 trusted.gpg

2

drwxr-xr-x 2 root root 4096 Sep 21 19:04 trusted.gpg.d

ojk@raspberrypi:/etc/apt $ cat sources.list

deb http://raspbian.raspberrypi.org/raspbian/ bullseye main
contrib non-free rpi

# Uncomment line below then 'apt-get update' to enable 'apt-get
source'

#deb-src http://raspbian.raspberrypi.org/raspbian/ bullseye main
contrib non-free rpi

ojk@raspberrypi:/etc/apt $

ojk@raspberrypi:/etc/apt $ sudo apt-get update

Hit:1 http://archive.raspberrypi.org/debian bullseye InRelease
Hit:2 http://raspbian.raspberrypi.org/raspbian bullseye
InRelease

Reading package lists... Done

ojk@raspberrypi:/etc/apt $ sudo vi sources.list
ojk@raspberrypi:/etc/apt $ cat sources.list
deb http://raspbian.raspberrypi.org/raspbian/ bullseye main
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contrib non-free rpi

# Uncomment line below then 'apt-get update' to enable 'apt-get
source'

deb-src http://raspbian.raspberrypi.org/raspbian/ bullseye main
contrib non-free rpi

ojk@raspberrypi:/etc/apt $ sudo apt-get update

Hit:1 http://archive.raspberrypi.org/debian bullseye InRelease
Hit:2 http://raspbian.raspberrypi.org/raspbian bullseye
InRelease

Get:3 http://raspbian.raspberrypi.org/raspbian bullseye/contrib
Sources [82.2 kB]

Get:4 http://raspbian.raspberrypi.org/raspbian bullseye/main
Sources [12.2 MB]

Get:5 http://raspbian.raspberrypi.org/raspbian bullseye/non-free
Sources [141 kB]

Get:6 http://raspbian.raspberrypi.org/raspbian bullseye/rpi
Sources [1,132 B]

Fetched 12.4 MB in 12s (1,040 kB/s)

Reading package lists... Done

ojk@raspberrypi:/etc/apt $

15) T4|3] 4%

sudo apt-get install I}Z|X|0|E

aptS ©]-83HA AX|E debm71R|= /var/cache/apt/archive/ Ol 2|7} LI,

D2t HARLE eogBts T2 IS MX|sto] BAJCt,

apt $ sudo apt-get install eog

ojk@raspberrypi:/etc/apt $ sudo apt-get install eog
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
The following package was automatically installed and is no
longer required:
libfuse2

Processing triggers for desktop-file-utils (0.26-1) ...
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Processing triggers for gnome-menus (3.36.0-1) ...

Setting up docbook-xml (4.5-9) ...
Processing triggers for sgml-base (1.30) ...
ojk@raspberrypi:/etc/apt $

Processing triggers for hicolor-icon-theme (0.17-2) ...

Processing triggers for libglib2.0-0:armhf (2.66.8-1) ...

v

Graphics 3 (Caal Image Viewer

o8 Image Viewer
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v a download jpeg

e 9.0kB

Parsansd Computar system

‘ s

. |

ey

v

ojk@raspberrypi:/var/cache/apt/archives $ 1ls -1

total 10916

-rw-r--r-- 1 root root 84380 Jul 14 2019 docbook-xml_4.5-
9 _all.deb

-rw-r--r-- 1 root root 3085704 Mar 1 2021 eog 3.38.2-

1 _armhf.deb

-rw-r--r-- 1 root root 32604 May 22 2020 fonts-dejavu_2.37-
2_all.deb

-rw-r--r-- 1 root root 2070396 May 22 2020 fonts-dejavu-
extra_2.37-2_all.deb

-rw-r--r-- 1 root root 12424 Sep 24 2020 girl.2-peas-
1.0_1.28.0-2_armhf.deb

-rw-r--r-- 1 root root 451100 Jul 1 2020 libexempi8 2.5.2-
1 armhf.deb

-rw-r--r-- 1 root root 56620 Sep 24 2020 libpeas-1.0-
0_1.28.0-2_armhf.deb

-rw-r--r-- 1 root root 53208 Sep 18 2020 libpeas-
common_1.28.0-2_all.deb

-rw-r--r-- 1 root root 1343956 Dec 25 2020 libpython3.8 3.8.7-
1 armhf.deb

-rw-r--r-- 1 root root 752848 Dec 25 2020 libpython3.8-
minimal_3.8.7-1_armhf.deb

-rw-r--r-- 1 root root 1647132 Dec 25 2020 libpython3.8-

88




stdlib_3.8.7-1_armhf.deb

-rw-r--r-- 1 root root 154808 Feb 25 2021 libyelpo® 3.38.3-
1 _armhf.deb

-PW-r----- 1 root root @ Sep 21 19:33 lock

drwx------ 2 _apt root 4096 Feb 17 12:05 partial
-rw-r--r-- 1 root root 178976 Dec 29 2020 sgml-
data_2.0.11+nmul_all.deb

-rw-r--r-- 1 root root 778196 Feb 25 2021 yelp 3.38.3-

1 _armhf.deb

-rw-r--r-- 1 root root 444612 Feb 15 2021 yelp-xsl 3.38.3-
1 all.deb

ojk@raspberrypi:/var/cache/apt/archives $

16) T7[2| & H7|

sudo apt-cache show If7|Z|0| &

ojk@raspberrypi:/etc/apt $ sudo apt-cache show eog

Package: eog

Version: 3.38.2-1

Architecture: armhf

Maintainer: Debian GNOME Maintainers <pkg-gnome-
maintainers@lists.alioth.debian.org>

Installed-Size: 10074

Depends: libc6 (>= 2.29), libcairo2 (>= 1.14.0), libexempi8 (>=
2.5.0), libexifl2 (»>= 0.6.21-1~), libgdk-pixbuf-2.0-0 (>=
.36.5), libgirepository-1.0-1 (>= 0.9.12), libglib2.0-0 (>=
.42.0), libgnome-desktop-3-19 (>= 3.17.92), libgtk-3-0 (>=
.22.0), libjpeg62-turbo (>= 1.3.1), liblcms2-2 (>=
.2+git20110628), libpeas-1.0-0 (>= 1.0.0), librsvg2-2 (>=
.44), 1ibx11-6, zliblg (>= 1:1.1.4), dconf-gsettings-backend |
gsettings-backend, girl.2-gtk-3.0 (>= 3.22.0), shared-mime-info
(>= 0.20), gsettings-desktop-schemas (>= 2.91.92), girl.2-peas-
1.0

Recommends: librsvg2-common, yelp

Suggests: eog-plugins

Breaks: eog-plugins (<< 3.16.4-2~)

Homepage: https://wiki.gnome.org/Apps/EyeOfGnome

Priority: optional

Section: gnome

Filename: pool/main/e/eog/eog 3.38.2-1 armhf.deb

Size: 3085704

SHA256:
3ec5fd75488b6cafbca7leatbeec6717f489ab7a06427d649074a5198118cde5
SHA1l: 1bf4c465418421855274c415e2a6d608e8a94cec

MD5sum: 79al32ad6b6cd71ddfa60567391f8a42

Description: Eye of GNOME graphics viewer program

eog or the Eye of GNOME is a simple graphics viewer for the
GNOME

NN WNDN
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desktop which uses the gdk-pixbuf library. It can deal with
large

images, and zoom and scroll with constant memory usage. Its
goals are

simplicity and standards compliance.

Description-md5: al7b1b698fda7b280b8e85d7b08c5d27

17) T7[2| A

sudo apt-cache search O{7|Z|0|&

ojk@raspberrypi:/var/cache/apt/archives $ sudo apt-cache search
eog

aa3d - ASCII art stereogram generator

adwaita-icon-theme - default icon theme of GNOME

eog - Eye of GNOME graphics viewer program

eog-dev - Development files for the Eye of GNOME
eog-plugin-disable-dark-theme - Disable Dark Theme plugin for
GNOME Image Viewer

eog-plugin-exif-display - Exif Display plugin for GNOME Image
Viewer

eog-plugin-export-to-folder - Export to Folderplugin for GNOME
Image Viewer

eog-plugin-fit-to-width - Fit to Width plugin for GNOME Image
Viewer

eog-plugin-fullscreen-background - Fullscreen Background plugin
for GNOME Image Viewer

eog-plugin-hide-titlebar - Hide Titlebarplugin for GNOME Image
Viewer

eog-plugin-map - Map plugin for GNOME Image Viewer

w3-recs - Recommendations of the World Wide Web Consortium (W3C)
ojk@raspberrypi:/var/cache/apt/archives $
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18) 42l T7|2| Y2dol=

Mg} 9l WrIRIE BT AHHAo 2 ¢asfolT ghct
sudo apt-get upgrade

19) ol2/dzAtsto] dajsp7|
sudo apt-get dist-upgrade

20) 7|2 AHA|

apt-get --reinstall install TH7]X]°]&
21) T7|2] AA|

ARA 2 294 A3

sudo apt-get remove T7|2|0l&
ARuA7R] BRE 2|

sudo apt-get --purge remove HM7]X|0|S
22) Ij7|A| AAIE CIREC
sudo apt-get source H7|2]°]&

23) S0l e AAICE oA

L OM EE

sudo apt-get build-dep T7]1Z]°]&

[02] &3 4%
a) MAR ¥ 4%

[ 2

Wzetexz dolsiol H4ste] wat
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$ sudo apt-get install fonts-unfonts-core

ojk@raspberrypi:~ $ sudo apt-get install fonts-unfonts-core
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
The following package was automatically installed and is no
longer required:
libfuse2
Use 'sudo apt autoremove' to remove it.
The following NEW packages will be installed:
fonts-unfonts-core
0 upgraded, 1 newly installed, © to remove and 141 not upgraded.
Need to get 14.9 MB of archives.
After this operation, 34.3 MB of additional disk space will be
used.
Get:1 http://ftp.kaist.ac.kr/raspbian/raspbian bullseye/main
armhf fonts-unfonts-core all 1:1.0.2-080608-16 [14.9 MB]
Fetched 14.9 MB in 2s (6,230 kB/s)
Selecting previously unselected package fonts-unfonts-core.
(Reading database ... 109253 files and directories currently
installed.)
Preparing to unpack .../fonts-unfonts-core_1%3al1.0.2-080608-
16_all.deb ...
Unpacking fonts-unfonts-core (1:1.0.2-080608-16) ...
Setting up fonts-unfonts-core (1:1.0.2-080608-16) ...
Processing triggers for fontconfig (2.13.1-4.2) ...
ojk@raspberrypi:~ $
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$ sudo apt-get install ttf-unfonts-core

T
—
I NAVER LI
€& > (@ @ navercom < % #» 0
O o1y 2e saiex Soto] ABECH, SHEST ME M4 HaeX YUS AGI0IS SHAS.
0|4 & AR WO R Z >
Bd IR 7 EEID RAN 4% ATME Pay BTV AR FA S5 HSA KT VIBE ©A HE iz v oy @ 22 z0q @ 28 zous
Connect with people
Forgot Usemame -~ Password Signup
AbhrA > U= R4 UYblch KT BAME {2 4D 70H-0] FAR - Qo AR2 ZHH 8 & USD 1,303.00 4115040 <

fust/share/fontsOl] EA}SH= B4

root@raspberrypi:~# cd /usr/share/fonts
root@raspberrypi:/usr/share/fonts# mkdir user
root@raspberrypi:/usr/share/fonts# cd user
root@raspberrypi:/usr/share/fonts/user# cp /home/pi/temp/*
root@raspberrypi:/usr/share/fonts/user# Is -I

A 27564

-rw-r--r-- 1 root root 748216 43& 29 09:35 HYCYSM.TTF
-rw-r--r-- 1 root root 1353496 4& 29 09:35 HYDNKB.TTF
-rw-r--r-- 1 root root 3485364 4& 29 09:35 HYZ & TTF
-rw-r--r-- 1 root root 6367340 4& 29 09:35 HYHYZXTTF

-rw-r--r-- 1 root root 16264732 4& 29 09:35 batang.ttc
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root@raspberrypi:/usr/share/fonts/user#

pi@raspberrypi:~ $ mkdir .fonts

pi@raspberrypi:~ $ cd .fonts

pi@raspberrypi:~/.fonts $ Is -I

oA 87412

-rw-r--r-- 1 pi pi 73312 7& 30 13:00 ARESSENCE.ttf
-rw-r--r-- 1 pi pi 2971120 7& 30 13:00 HANYGO240.ttf
-rw-r--r-- 1 pi pi 3485364 7& 30 13:00 HYHLE.TTF
-rw-r--r-- 1 pi pi 6367340 7& 30 13:00 HYHAHXETTF
-rw-r--r-- 1 pi pi 1353496 73& 30 13:00 HY&4B.TTF

-rw-r-r—- 1 pi pi 415128 72 30 13:00 HYS=ZMBTTF

{Gaal Image Viewer

Q’QAccessones > @M Image Viewer




[Menu-7]£d%-Raspberry Pi Configuration ] Localisation Tab ©llA]
Locale :

Timezone:

Keyborad:

WiF Counter :

CxHas

' | @ ! -ojk@raspberrypi: ~

“m Sound & Video >

? Graphics >

’-@g Accessories

HH Keyboard and Mouse

| Main Menu Editor

=== Print Settings

' Raspberry Pi Configuration

' Recommended Software

g Screen Configuration
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Raspberry Pi Configuration v A X

System  Display  Interfaces  Performance  Localisation

Locale: Set Locale...
Timezone: Set Timezone...
Keyboard: Set Keyboard...
WiFi Country: Set WiFi Country...

Language: ko (Korean) v

Country: KR (South Korea) -

Character Set. UTF-8 -
Cancel OK

LFHZ] Timezone, Keyboard 52 3HFOo 2 AAgh|ct

[Menu-7123%-Appearance Setting | 4] System Font & %2 ZE=2 Z]HgIc},

HERSHH §H2 X-WindowsE AM8¥ 4+ QIELITH
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x

Raspberry Pi Configuration v A
System  Display  Interfaces  Performance  Localisation
Locale: Set Locale...
Timezone: Set Timezone...
Keyboard: Set Keyboard...
WiFi Country: Set WiFi Country...

Language: ko (Korean)

Country: KR (South Korea)

Character Set UTF-8

' Cancel

OK

Appearance Settings

Desktop Menu Bar System Defaults
Font ~ UnBatang Regular 12

Highlight Colour L

Highlight Text Colour [ |

Cancel OK
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AR w57t 32 Aol Hol 9k RS HAIY 4 YaLlch

© &

a)
[
o

€

Y

:

£

>

L
1

b) 3= UH7| 4%

AASIO] 23S XISk At

ofo} gt

2 Y712 ibus AR

$ sudo apt-get install ibus

] © o «3
I
I3

$ sudo apt-get install ibus-hangul

I}t2tA X-Windows

USHE L chELEh w2 §2 dAIE A

=2 AFSSHY 32 UA7IZ jbusE AFEIICHFH bashre THAo]

st

export LC_ALL

export LANG=ko KR.UTF-8
export GTK_IM _MODULE=ibus
export XMODIFIERS=@im=ibus
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| export QT_IM MODULE=ibus

£ A1 FuITh bashre THEL &7 &4 THPol2tA] HoJz] gi&Lich.
[THETRIRN- MR- [27])-[ShTL BAE SRI5H mtdgRiRels Halch

A 2 $F Yol hsIct,

7127k 1622 AAE]o] QJct

overscan

stzuelatols slpog A3al Aozt dxlgle] Qlu, YA AlZto] Autw siwo] Ay
Uch o] Zojlx 7]REL} 0t9AE Aodr Biwo] ohA] 11| ghon2 oje BWgh|ch
afety 232 AolHE AT 4 QA BPALE A32) Ao 1218 ol EH sl
of gict.

NA% mlg A gystel 2331 AlliE AMg o Po2 Mt

=]

/boot/cmdline.txt TFLQ] Zof

] £
consoleblank=02 AUl

st A3 7l shAl
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Raspberry Pi Configuration

System Display Interfaces Performance Localisation
Overscan: ()
Screen Blanking: © >
Headless Resolution: 1920x1080 A

k
Cancel OK

A33 AolHE Atgsteld

xscreensaver = AAX|ZHct

apt-get install xscreensaver
AX] Zof| tlf-preference-screensaver MFollA AAA5HH FLch

hdmi_enable 4kp60=1
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4, 38 T2T3Y AR
[01] 22&7|

eog “d%]

apt-get install eog
2139 2%

apt-get install eog-plugins

[02] 2t 744

SHHZ 78A517] fISHA = gnome-screenshot2 “SAIRL|cH

sudo apt install gnome-screenshot

sudo apt install gnome-screenshot
ojk@raspberrypi:~ $ sudo apt install gnome-screenshot

H{7|X| 552 &= SYLCH.. 2=
= SYLICH.. 2=
SQL|CH, .. 27
22 X EAX|T o Oy TLRSHA| RS LIC:

In I'|

olEM EglE

r|r rE'_ o

MEf HEE 9
Ct= 47| X7t
libfuse2

Use 'sudo apt autoremove' to remove it.

The following additional packages will be installed:
libhandy-1-90

Cte M 7 (XIS 2XE ALt
gnome-screenshot libhandy-1-0

o/ A10|=, 271 M=Z EX[, o7 M H 15274 HO|E ¢t

326 k HIO|E O}7I0|EE ROLOf SFLIC,

Of ¢l = 1,793 kHIO|EQ| C|A3 SZt= O AE5HA &L L.

AL SHAZSLIE? [Y/n] y

2+7]:1 http://ftp.kaist.ac.kr/raspbian/raspbian bullseye/main

armhf libhandy-1-0 armhf 1.0.3-2 [153 kB]

g+7]:2 http://ftp.kaist.ac.kr/raspbian/raspbian bullseye/main

armhf gnome-screenshot armhf 3.38.0-1 [173 kB]

>|

ot
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LH2{2t7] 326 kK HIO|E, AQA|ZF 6 X (50.2 k HIO|E /%)

Selecting previously unselected package libhandy-1-0:armhf.
(BIOIE{HIO|A QJ=5 ... %Y 112085 7Ho| THUT} Cl2AE 2|7t HX|E/of
UASLEE)

Preparing to unpack .../libhandy-1-0_1.0.3-2_armhf.deb ...
Unpacking libhandy-1-@:armhf (1.0.3-2) ...

Selecting previously unselected package gnome-screenshot.

Preparing to unpack .../gnome-screenshot_3.38.0-1_armhf.deb ...
Unpacking gnome-screenshot (3.38.0-1) ...

libhandy-1-0:armhf (1.0.3-2) AH&st= SYLICH ...

gnome-screenshot (3.38.0-1) AXst= FULICH ...
Processing triggers for libglib2.0-0:armhf (2.66.8-1) ...

Processing triggers for man-db (2.9.4-2) ...

Processing triggers for mailcap (3.69) ...

Processing triggers for desktop-file-utils (0.26-1) ...
Processing triggers for hicolor-icon-theme (0.17-2) ...
Processing triggers for gnome-menus (3.36.0-1) ...
ojk@raspberrypi:~ $

Processing triggers for libc-bin (2.31-13+rpt2+rpil+debllu4d) ...

H&/BRIT2 0230/ A 32)AF T2 7202 AISPR|ZIL|CH

aaugAAm E v x
ELEE
L] M 01
9(S) ZHW) el (L)

5. FH 77| A&

[03] 7toij2}

102



1.1. raspistill
gt R H2]atolof= 7iHlel R ES AR 4 QIEE 7[EH o2 47H9] T 2 Talo] WAtE]o] Q)
LI}, raspistill, raspivid, raspiyuv 22]2 raspividyuv QUITE. raspistill2} raspiyuve BHS5-A
3t o[o|z| S FHAI5}7] ISt Z0]|A raspivid X raspvidyuve HIE]Q FHX-EQILcTt,
QUEHO|A “dHollM CameraE Enable 3l F317] ThEoll X522 HAE $170] HAE|]
et

< 7tH=t 3§ =3 % Ejold BP0 2 I1EFEM OpenMAXE 53l AYElE MMAL
APIE 83t 2 2MJE|o] QI&LITH MMAL AP+ OpenMAX7}H Al@5h= ZHECH ALR5}7]
& A2ES 11]%?_]":}.
2tz H2]otole] Ejojdg Foi7hA th3 Y-S AHPLICL
$ raspistill -o output.jpg

med o2 home/pi EE Sl 71 ouputjpg Tl FHEeIA St of mAE EigF
=) she WY ARIE BT 4 9ok,
| @

output jpg (2592x1944) 22%

rzlsplstlll br 50 -0 image,jpg AW W F7tol FHIS YFstA Y 21 JoIRAL A
210 5712 Y& 4 9t

22 ALgSHE Bl g4 theat Pt

-0 T > mYAPo 2 A3}

-t AlZE > AIZE Foll AP ms, 71 52)
-w. -h > ARl 37] M”)(w el h &=°I)
-q-> A]-z] :[]- ﬂzl zz-](o~100)

-d ->demo 2L

-k > keypress ZE(QIE F2H HY)

-s ->signal REAS7} 50100 )

-br -> 871 27(0~100)

1.2. raspivid
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YT ZGot7] HSHM = raspividE AFEFILICE raspivide 7]E2A0 2 /dx|g|o] QoD =z
2HEE ARRE 4 QIELITL

$ raspivid -o video.h264

F2 AShE raspivid POl 412 thaat Zh
-2, --help : This help information

-w, --width : Set image width <size>. Default 1920

-h, --height : Set image height <size>. Default 1080

-b, --bitrate : Set bitrate. Use bits per second (e.g. 10MBits/s would be -b 10000000)

-0, --output : Output filename <filename> (to write to stdout, use '-o -')

-v, --verbose : Output verbose information during run

-t, --timeout : Time (in ms) before takes picture and shuts down. If not specified, set to 5s
-d, --demo : Run a demo mode (cycle through range of camera options, no capture)

-fps, --framerate : Specify the frames per second to record

-e, --penc : Display preview image *after* encoding (shows compression artifacts)

2IY BIt|9] Al RSB, -t

mln

22 Wda)x 2219} A At 2 &

raspivid -o video.h264 -t 10000

Qlo] WL 10z 7Zo]9] H|L| & k3}olct

S 002 z]z—lf;]-n:] }\]7]- 7]-7:] o%o] i]-oﬂiﬂ-L]E}-‘
238 TY2 2|HololE st G LIt

raspivid -o - -t 10000

Pit H|E]QE raw H264 H|T|Q AEZIoz AxSh]ct blre njcljo] Zajojoj: raw H264
Hlt]Q AEZILS Zolsir] Z5t02 mp4= HIStojof ghi|ct Je2iA raw H264 H|T|2
AEZloz FHXGE T}3of| mpd2 WHESHH FHulth 2|5A0A [ro] ArgStE 22
MP4Box°|E2 MP4BoxE AH§5t] mp42 WHESHE 7o) URPAQI HFAIQILITY,

ClS M3 02 MP4BoxE AX|GH|c)
sudo apt-get install -y gpac

A7t gREl g WYoR HAE suat

raspivid -t 30000 -w 640 -h 480 -fps 25 -b 1200000 -p 0,0,640,480 -0 video.h264
MP4Box -add pivideo.h264 video.mp4

302 B9 7FR 640 MR 480 37] 25fps PSR Sl videoh2642 A TthS
video.mp4 2 HZISH= go] Uuith, 22 THUe] A Qx|= ¢ BPS ASYs clHER|Y

Lok

It oA R /home/pi EE Ol 7FH video.mpd THYo] THEOIA Q). o] TYE HEZ

2 o1 MY SRS AL & e,
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[04] printer
01) =g dx|

How to Add a Printer to Your Raspberry Pi (or Other Linux Computer)

Unlike a typical Windows machine, the little Raspberry Pi running Rasbian doesn’t exactly come
with plug-‘n-play printer support. Read on as we show you how to add full-fledged print
capabilities to your Pi unit.

Why Do [ Want to Do This?

If you’re experimenting with the Pi as a desktop replacement, want to enable a physical print
output for a program or application suite you’re using, or otherwise want to enable traditional
printing on your Pi, this tutorial is a straight shot from printerless to happy printing; there’s no
previous printer-wrangling under Linux experience required.

What Do I Need?

For this tutorial you’ll need the following things:

1 Raspberry Pi unit with Rasbian installed

1 USB-based or network-accessible printer

If you haven’t yet configured your Raspberry Pi with a Rasbian image, we highly suggest starting
with our introduction to the Raspberry Pi.

02) Installing CUPS on the Pi and Enabling Remote Access

In order to link a printer with the Raspberry Pi, we first need to install Common Unix Printing
System (CUPS). It’s time to fire up your Pi and navigate to the terminal (either on the Pi itself
of'via SSH).

At the terminal, enter the following command to begin installing CUPS:

sudo apt-get install cups

When prompted to continue, type Y and press enter. CUPS is a fairly beefy install, so feel free to
go grab a cup of coffee. Once the base installation is complete, we need to make a few small
administrative changes. The first order of business is to add ourselves to the usergroup that has
access to the printers/printer queue. The usergroup created by CUPS is “lpadmin”. The default
Rasbian user (and the user we’re logged into) is “pi” (adjust the following command accordingly
if you want a different user to have access to the printer).
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At the terminal enter the following command:

sudo usermod -a -G lpadmin pi

For the curious, the “-a” switch allows us to add an existing user (pi) to an existing group
(Ipadmin), specified by the “-G” switch.

Our final bit of pre-configuration work is to enable remote editing of the CUPS configuration.
The rest of the configuration can be completed via the web browser on the Pi, but if you’re not
actually sitting right at the Pi and would prefer to use, say, the browser on your Windows desktop
to complete the configuration, you’ll need to toggle a small value
in /etc/cups/cupsd.conf. At the terminal, enter the following command:

sudo nano /etc/cups/cupsd.conf

Inside the file, look for this section:

# Only listen for connections from the local machine

Listen localhost:631

Comment out the “Listen localhost:631” line and replace it with the following:

# Only listen for connections from the local machine

# Listen localhost:631

Port 631

This instructs CUPS to listen for any contact on any networking interface as long as it is directed
at port 631.

Scroll further down in the config file until you see the “location” sections. In the block below,
we’ve bolded the lines you need to add to the config:

< Location / >

# Restrict access to the server...

Order allow,deny

Allow @local

</Location >

< Location /admin >

# Restrict access to the admin pages...
Order allow,deny

Allow @local

</Location >

< Location /admin/conf >
AuthType Default
Require user @SYSTEM

# Restrict access to the configuration files...

Order allow,deny

Allow @local

< /Location >

The addition of the “allow @local” line allows access to CUPS from any computer on your local
network. Anytime you make changes to the CUPS configuration file, you’ll need to restart the
CUPS server. Do so with the following command:

sudo /etc/init.d/cups restart

After restarting CUPS, you should be able to access the administration panel via any computer
on your local network by pointing its web browser at http://[the Pi’s IP or hostname]:631.
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Adding a Printer to CUPS

C Home Administration Classes Online Help Jobs Printers O

CUPS 1.5.3

CUPS is the standards-based, open source printing system developed by Apple Inc. for Mac
OS® X and other UNIX®-like operating systems

CUPS for Users CUPS for CUPS for Developers
Administrators
Cwerview of CUPS Intreduction to CUPS Programming
Command-Line Printing and Adding Printers and Classes CUPS API
Options
Managing Operation Policies Filter and Backend Programming
What's Mew in CUPS 1.5
Printer Accounting Basics HTTP and IPP APls
B=eR o Senver Security EPD AP

When you first navigate to http://[the Pi’s IP or hostname]:631, you’ll see the default CUPS

homepage, as seen in the screenshot above. The section we're interested in is the “Administration”
tab. Click on it now.

C Home Administration Classes Cinhine Help Jobs Printers Qe
Printers Server
[ Add Printer | [ Find New Printers | | Edit Configuration File | | View Access Log | | View Ermor Log |

| Miew Page Log |

Classes Server Settings:

Advanced »
[Add Class | [Manage lasses | 71 Show printers shared by other systems
Share printers connected to this system
Allow printing from the Internet
Jobs

1 Allow remote administration
Use Kerberos authentication (FAC)
[ Ianage Jobs ] Allow users to cancel any job (not just their own)
Save debugging information for troubleshooting

. Change Satting_f._l
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Within the Administration panel, click add printer. If you receive a warning about the site’s
security certificate, go ahead and click proceed anyway to ignore it. You’ll be prompted to enter
a username and password.

T Réq_uired_ S

The server https://192.168.1.100:531 requires a username and
password, The server says: CUPS,

User Mame: | pi

R

Pazzword:

[ LegIn H Cancel ]

Go ahead and enter the username
and password of the account you
added to the “Ipadmin” group earlier in the tutorial (e.g. if you’re using a default Raspbian install,
the login/password is “pi”/’raspberry”). Click “Log In”.

After logging in, you’ll be presented with a list of discovered printers (both local and networked).
Select the printer you wish to add to the system:

Add Printer

Local Printers: © HP Printer (HPLIP)
© HP Fax (HPLIP)

Discovered Network Printers: @ Brother HL-2170W series (Brother HL-2170W seri¢

Other Network Printers: © AppSocket/HP JetDirect
© Internet Printing Protocol (ipp)
© Backend Error Handler
© LPD/LPR Host or Printer
© Internet Printing Protocol (https)
O Internet Printing Protocol (ipps)
O Internet Printing Protocol (http)
© Windows Printer via SAMBA

After selecting the printer, you’ll be offered an opportunity to edit the name, description, and
location of the printer, as well as enable network sharing. Since our printer is already a network
printer, we left “Share This Printer” unchecked:
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Add Printer

Name: Brother HL-2170W_series
(May contain any printéble characters except "/". "#", and space)
Description: zrocner zr-2170w series
(Human-readable description such as "HP LaserJet with Duplexer"”)
Location: ‘Cffice ‘

(Human-readable location such as "Lab 1")
Connection: dnssd://Brother%20HL-2170W%20series._pdl-datastream__tcp_local/
Sharing: [T Share This Printer

After editing the printer name and adding a location, you’ll be prompted to select the specific
driver you want to use for your printer. Despite the fact that it automatically discovered the printer
and the printer name, CUPS makes no attempt to pick the right driver for you. Scroll until you
see a model number that matches yours. Alternatively, if you have a PPD file for the printer that
you have downloaded from the manufacturer, you can load that with the “Choose File” button:

Add Printer

Name: Brother_HL-2170W_series
Description: Brother HL-2170W series
Location: Office
Connection: dnssd://Brother%20HL-2170W%20series._pdl-datastream._tcp
Sharing: Do Not Share This Printer

Make: Brother [ Select Another Make/Manufacturer |
Model: |Brother HL-2170W Foomatic/hi1250 {en) -l

\Brother HL-2170W Foomatic/hpijs-pcl5e (recommended) (en)
Brother HL-2170VW Foomatic/ljddith (en)

Brother HL-2170W Foomatic/ljddith (en)

Brother HL-2170WW Foomatic/ljet4d (en)

Brother HL-2170WW Foomatic/ljet4 (en)

Brother HL-2170W Foomatic/ljetdd (en)

Brother HL-2170VW Foomatic/ljetdd (en)

Brother HL-2400CeN Foomatic/hl1250 (recommended) (en) |

Or Provide a PPD File: [ Choose File | No file chosen
Add Printer

|

]

i

The last configuration step is to look over some general print settings like what you want the
default printer mode to be, the default paper source/size, etc. It should default to the correct presets,
but it never hurts to check:
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Set Default Options for Brother_HL-2170W_series

[ Query Printer for Default Options ]

General Printout Mode Banners Policies

General

Printout Mode: [Normal [+
Media Source: | Printer Default [~
Page Size: |Letter [~
Double-Sided Printing: | off [~]

[ Set Default Options ]

After you click “Set Default Options”, you’ll be presented with the default administration page
for the printer you just added to the CUPS system:

Brother_HL-2170W_series (Idle, Accepting Jobs, Not Shared)
Maintenance E] Administration >
Description: Brother HL-2170W series

Location: Office
Driver: Brother HL-2170W Foomatic/hpijs-pclSe (recommended) (grayscale, 2-sided printing)

Connection: dnssd://Brother%20HL-2170W%?20series._pdl-datastream._tcp.local/
Defaults: job-sheets=none, none media=na_letter_8.5x11in sides=one-sided

Jobs

Search in Brother_HL-2170W_series: Q- Search | | Clear.

[ Show Completed Jobs | [ Show All Jobs |

No jobs

Everything looks good. The real test, however, is actually printing something. Let’s fire up
Leafpad, Rasbian’s default text editor, and send a message:
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4
File Edt Search Options Help

I'm making a note here,
huge success.

General | Page Setup |an | Advanced |

iF'rinter |Locatior| iEtatus
[F] Print to File

-:- Brother HL-2170W_series Office

While we realize it’s a bit premature to write “huge success” on our test print before, you
know, it’s actually printed, we were that confident. Fifteen seconds or so later, the
document came rolling out of the printer and dropped into the tray. Success!

At this point, if you’ve added the only user that needs access to the printer to the “Ipadmin” group
and you’ve added the only printer you want to access to the CUPS system, you’re done. If you
have any other users you would like to add or additional printers, simply run through the
respective steps in the tutorial again to do so.
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1. SSH MY
[01]) ssh Alt{zt?

AHlE PC oHe th2Ad| ofe] ALgAb7 AHSHE ZBEQILICE 224 YA Aol A
£5t0] WS Algstolol ste A7 WAULH ohE 1N W FEE (Eel0ldE)oA
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o] o A8t L2 3H0] telpet Z=IHYLITEL
23] of7jolle kel BAlo] Qigtict,
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password: 123456
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Telnet(24) Client ;JHE; 75}’.5! . Telnet(& 4l) Server
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Bkl 2|opxo] QlaLict. olg s s

Y=3} stof diojg] HE
t9eh45ghzx9qpt9z5325h8oresiff...

LH

SSH Client HHE Yorg + §1F  SSH Server

28 2 2 A& hitps.//dololak.tistory.com/

SSH = Secure SHell 9] 222 Hoto] 713tE A YA #
ssh 2F Z2to|AECN UAZ] Mol H45te] FPolE Y
ch.

HPOIE Y= AFE7L ssh S2o|AEC|R 3PS Sh= AFE7L ssh MHYL|TH
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A5 oiE miel g A

¥4 93 e A

YEQ 3 Qlzmale}l 29 AJAH] 3H2] A]

oleigh AHgollAl AT SAIE 9IsH SSH Z2E 3L ALgRcH

SSH Z2E2° Zalo|dE-Mu Rulz =xisto thx]y] ukAl BITHX]7] ukAl sjA] 2 pe]
ZE AHESte 9% Y 4REE 3831

7] WAl S2lo|AE-AH 7t AX] AZ2S A3l AHBEH,

H|Y7] WAL 7] 28, Z2oIE U3, AH AZo| AHE 2,

Sl €x2|E2 WRle A4S sl S8l AHgECh. (HMAC : Hash based Message

Authenticated Codes)

SSH Client SSH Server

1. Client initiates the connection by contacting server

< 2. Sends server public key l

3. Negotiate parameters and open secure channel

=)

4. User login to server host operating system

[&3]: ssh.com]

1. 2EOIUE = Aujof] 97 H43517] QI8 dZ2S AAsts ZT2AIAE AR
SSH ZT2E 322 7|2 (Default) 2 TCP 22 L EE A}L35}c] EAISIL,

ZEoIFEZE Mol 97 F&35}7] flsh AMHe] TCP 22 ZER SSH H& 832 BEul:s
7do] SSH 79| A tHAlolct,

AHlE SelolElAl AE7t AYsts T2 E 20 UL SFoR HjECh
SelollEL Mu7} XYsts ZREZ0] B 3 API YXSHE Zol grtd AZL A

ot (MY 28

Jp

2. A= 2H41e] 3071E S=elAEAA &Lt
A= ZEPOIRERRE SSH A4 8%S o 2Rl F7W71E S=eIdE Al HEshal

SECIIEE AH2RE T2 J7H71E 2Z20f A,
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SelollEr 97 P4ste AEise] BAlE 27 A8t & ciERlY] ssh A2 Uil

<1 HO

known_hosts TtUo]] 225ty QIct,
% Z2o]AE AFEZIQ] known_hosts 72 (Default)

<Linux>

AutAIA  : /home/USER/.ssh/known_hosts
root AIA : /root/.ssh/known_hosts
<Window>

AF8ZF  : 9USERNAME®%)\.ssh\known_hosts

3. 22| EQ} B of2] Parameter 52 F1 ¥ton] HOt IS RIS

3.1 Z8FE AHRIZ] ERI(ZEIOIUE THF)

S2ICIJE = SSH 2 ¥7 HESIA st AH7F Z8EE AHQIZ] &RIg a7t it
o]& 9J3 Z2lo]UE = known_hosts ThUo] 2AlsH= Aol Z7H71E B8l HAFQl A
AR] EAsh= 2FdS 83t

H=E T

el Tl T2

[

7]-]:]-

SEoIRIE N e A3,

G2 AHe] 37P|= gzt F Ao g

Meolld Aee] Fjl7|2 Ho[EE BEslsio] by 23

Aeolld] B2sld 4y SAIgte Y F SlolIE A WS
SeloIIEd AP T4 oAzt Aol B2 T4 SRS vl

SEE A SHIE AH FR

4 oz Y 2 A

3.2 2to5teEl EAL Q)5 A7) A (THAZ] A8A)

AA7)= thA7]2 A M-S Sosished AMREN BE BEAIS o3} 3ich

MWy

71 BIhAIol vlsh w2 FEY TS o A Ecke PEe KT ek,

Jeit ShSE 92 A9 3AAP) RENE BE 542 BEHY & QI AFHY
2AAE 72 ek,
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olg siZ@str] gel ZatolgdEet AWM= 7] 3¥ LnelES Sl Qs thyrle 29%t

c}.

—_—

SSHOollA Ar83t= ciEAQ] 7]n8F ¢nz|2Ql T

|T]-&0H(Diffie-Hellman : DH) € 12]&2
Arigel 371712k el 7iol7lg Bol thy71E Polk

ol

mj T

ol ol ZelolRiEel MHE QA IRy WAl 7] 4 NsttL 371 71E 2%
e,

g

HE 5oll S2lIdES}t M= thiX7IQ) MIF71E 3R3H B o] BE &
£ 51 g=etEct.

[2o]] char] @3l ALREIE 7] HL e} ZeloldE 3ol ALREIE SSH 7] A3t o}

i=]

SSH 7} DH & &3l 92 tiy7]= 70 MM thsl] YA o o)A} TQRTIR] Fe ZA]
Al=2}ZICE,

wleby Sejo|dELL Aule] 7HI7)7H &E0lE od AlM7IE B3 La8g B4 UigS
B3k 4 gick.

ol TLS AMOINE AHSEIE FoR AFAel WE IRt gt He AWE FuR
3702 I8 SEECIE AFA7L YREYS A ASY 4 gloD= Tha Fol et B

St 8218 5kx] gotx e},

o

RSA & 33l AA71E 423t 32 Alolls 701717 &= Ad71E B5ststa XA

F5 3} HiAlo] Az Lt Tofl= XA L= HA]X|o] MAC(Message Authentication Code)
7} Ez‘g-_t._]o-] 310-]0]: ibl-tﬁuol-o] nﬁg&g] 6‘% g]l-o]'cs]- A olt}

MAC £ mizle] thxjet 2xo] 9ixjslel Alvl2 FEsiE @ igold HLE, Ly
o2 HojElg TA GEsstn MAC S AtSHE uhEe B

MAC 2 35 Ald71et tixz]e] 3i7) XA T 3 AA] HAz] (8o 2 BE AL H
olEjel 22 B FA UF QA FH= ARGHTL
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3.3 Aol 2 & Qe 2eteIAERIR] FA(NH TH)

AH 25 2R01A] F4stE 22teldEZT ZRIGIAl H2F £ 9l Aol JleR] ERlst
£ APt Lasiel

7P TR e R mAfE 130l Qlth

AHe Tes] 2395 Al 428 23 SEICIUET Yt viEis = ATIE
5ol FEtE|n HEEo] JE2BE QFASHA| BEECL

AL FLSIERG WA BRPY o] g7 Q7] wiRo] YykHo= o] gy
£ AR i Aol Frh

258 A3YES Bl PybAQl Zolo] MAQIEL 0] o shAlE 4 Sl

7P wol AHgEIR WHEE YHE SSH 7] B2 Agshs Rolrt.

o] g A7) fIsiME S2CIUE ZolME SSH 7] 42 AFdshof gt

SSH 71 2 5% 32lolddE Q32 9bM Aulz gubg Auolx] gelsts Tt ulast

o, )

ZeloldE L 13% 7] #ol D& Aol W4
M= Z2Po|AE7 H45t1 2} 3t AIAYQ] ssh/authorized_keys THE-E Rl

Dol BiYElE F7H717E Qlg Al, AvlE tag APdstn ZetoldEe] FUhyI2 et
ME= S2PIAEAA d=she tAlR] S
ZatollEe] FHelrE Sof Yoot oA BEslet] yhy 23

galoldE L W4E AMdTIeH AYste sl Akt & MM W

Mele 2T haet A7) AFsto] siAzh AL T ulm

U Al ZaolAE 9UF

o]e} Zro] HIthR7|E o]83te] Zepo]AETZT 7HQI7IE 71X Y= AAFAQl Zelo|dE=ty

3% 4 9k,

A
https://limvo.tistory.com/21#:~:text=SSH%20%EC%9E%9 1%EB%8F%99%?20%EC%9
B%90%EB%A6%AC,%EB%B0%8F%20%EC%95%949%ED%98%B8%ED%99%940%EB%
A5%BC%?20%EC%88%98%ED%96%89%ED%95%9Co%EB%8BY%A4. &text=1.%20%ED
%81%B4%EB%9D%BC%EC%9D%B4%EC%96%B8%ED%8A%B8%EB%8A%94%20%E
C9%849%9Co%EB%B2%84%EC%97%90,%ED%95%98%EB%8A%94%20%ED%94%84%E
B%A19%9Co%EC%84%B8%EC%8A%A4%EB%A5%BC%20%EC%38B%9Co%EC%9IE%9 1%
ED%95%9C%EB%8B%A4.,

4, Z=lolET} Mol 97 F4S & 2 gk,



old] A7E Eol ZelollEt MME Qbgt WEQD BAS 43 & rt

 HITh7] 2] A2

SN712 &oelet gL 7R B3t & gy 7IQIZIZ BEdtst 7Hssic,

MRI71Z2 AT3eH WEL2 7HQ7IR BS3Kt & Qu Z7W7IR B53ht 7H53lct

vty 7] AAROIA 7HQI71E AHAIRE 7HRR § o AFEolR FN7l= 2] AHEAI7E

A9 2 9& 24 280k,

Ue &

S700] L Eob BAIG $2 W Ao 3772 duststel $ATCHA, A7IE FHKIR
e 242HE Aleletn ohE LEt EA 1G-S Besk 2 girh,

Jeit Helrle ghnsbslel gAlgiiE, Z7H71E 7RI Qi BE LT Eo] 54 i8S

E331% & Q& Holth
J2iA 7iQ17]= HAIR]o] AMHsts 85 2 AMRstD BAl A] A5 5lof ARRSHR] QFerl

BIAR] A2 2Pt siAlghE THRIZIR Esisie] RE AMGANL 3UH7IR SHAEhE B
A
T L

Sokota AA1E ShAIZkE Bl@ste] QubE 2MdRIYS ZWste Zolch,

L 4

(= 377 2893k AR olAlxle] 237h 7M7) AQatets 7S Felg 2 9irt)

% 7128 IH4 (BElliptic Curve Diffie-Hellman A1)

Zajo]AEQ} M7t AHZo|A] SSH_MSG_KEX_INIT HAIX|E A4 (Y33} 8l 2]AE X

= 5o 222 AFgsto] B3} A E2olN Ay
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ZetoldEL BItHA7] 7] H(Z7H7], 7HQU7]) A - AR T AMA] (7] 2eofgh AM_E|D
L350l =7])
Z2lo]dEL SSH_MSG_KEX_ECDH_INIT HIAIX|E AMuof 24 (2=lo]AE 27H7] AHE)

AEolA] SSH_MSG_KEX_ECDH_INIT 441 A] H|TiX]7] 7] %H(QR]) A4
M= ZatolQlEQ] Z7H7le} xpAle] 7] Ao i) K A4
nEet SiAIEE A (TH7] 2§, AHo) 7iQIZIR M) T SefojdER M

# AFZ 5ol 82 AHYS E=PIJEZ ]l 75

Zeto|JdEL A2 BE SSH_MSG_KEX_ECDH_REPLY 44l
Z2alo|dEVE Mol 2rto 2 BE A9l 27 7] 24, HS 2] AH 9l
# 270 2Ast= MH Z7H719F 2&3%H ZUH7] B, MITM 33 2R5H7] A3t A
gl

Zelo|AEA Y7 Z&

Hlole] F=3tE ARISH] A A2 7] Y (thY7] K2 3851 33)

[03] 4%

PiOSE HX|sHY 712HOR SSHAME AX7h E13, A8 4 QLTS AT she Pyt
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¢$ & =
@ »
© 2 >

1§ saatuicie >

ﬂ Add / Remove Software

% Appearance Settings

%} Bus 7|2 434

E Main Menu Editor

' Raspberry Pi Configuration
; Screen Configuration

& 2z 2z=q0

ey 2l &3
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Raspberry Pi Configuration

Systen Display Interfaces Performance Loca

SSH: [ @)
VNC: [ @)
SPI: O
2C D
Senal Port

Senal Console:

1-Wire: @

Remote GPIO:

Cancel DK

[04] A8

Hg Ao cheut 7L

o

Jo] LFZLch [Accept]E S2IFHITL.

PUTTY Security Alert

The server’s host key is not cached in the registry. You have no
guarantee that the server is the computer you think it is.

The server's ssh-=d 25519 key fingerprint is:
ssh-=d 25515 255 SHAZRG L IQEDNHFlqRCISUC 2Na028z+y5)BwBgHs IvtaSMYall

if wou trust this host, press "Accept” to add the key to PuTTYs
cache and camy on connecting.

ff vou wart to camy on connecting just once, without adding the key
to the cache, press "Connect Once”.

ff vou do not trust this host, press "Cancel” to abandon the connection.

Help Mare infa... Accept Connect Once

AHgatet LS S YL,
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ojk@raspberrypi: ~

OLUTELY O

from

ol gPolg YistA Asgol FuIct.
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2, LAPM AMH

Hlole] Ho]ARE A5 Maria DBYFZ A2ISIRIRE 2t 2 H2[ulo] S IAH, DBAHZ A}
2517] M E AWM Apache, AZ2I2iY AoiQl phpE FA Adx|steiol et
Apache, Php, MySQLZ & T4 Z©°] thl= gt XFolE2 o]F APMOI2tx jhvith &
AM2AE= MySQL thiloll ojet 2] FZAQ] MariaDBE AX|3ct guty oz ApMAER|E
Apache, PHP, Maria DBE 221§ ZRIHth 252400 42|51 Linux APMOIE2 LAPMOI2}
Sty olo]32ATE o] AHX|SHH Window APMCIEE WAPMOI2EY Fct,

gtz H2]mlol= 2l A AlFolB2 YA LAPMES AXIF L

ufata] olmbx|E /dX|8ta, MariaDBE AXISIL, phpE ot=bx|e] REZA Az[5t1 php7t
MariaDBOll ¥ 4 UEE MariaDB Q5 2ES A2|5IH 37l2] T2 300] AFEY &
2hetct. &8 ohfx| & AXISHA, phpE otofx|e] REEA XI5t MariaDBE A2|5t1,
php7t MariaDBOll 2% 4 =S MariaDB & E&2 Aot 4@ ggrch A
AX] AL ojd ZAZ ™A AXIStEREL phpolld A5 ZEY AHXoHH HE A5 EHEE
AAEI gt

[01]) apt Y23o|E

thg 27Me] WPL ALRTte] aptS Al BHOR Qoo gLt

$sudo apt update
$sudo apt upgrade

root@raspberrypi:/home/ojk# apt update

Hit:1 http://archive.raspberrypi.org/debian bullseye InRelease
Hit:2 http://deb.debian.org/debian bullseye InRelease

Hit:3 http://deb.debian.org/debian bullseye-updates InRelease
Hit:4 http://security.debian.org/debian-security bullseye-
security InRelease

Reading package lists... Done
Building dependency tree... Done
Reading state information... Done

110 packages can be upgraded. Run 'apt list --upgradable' to see
them.
root@raspberrypi:/home/ojk#

| ojk@raspberrypi:~ $ sudo apt upgrade
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%*:LEHOIE% I*f3f— SYULCH.. &=

Ch= T7|X|7F Atse =2 SX|E AKX o ol RSIK| G5 LIC:
libfuse2

Use 'sudo apt autoremove' to remove it.

o7 YIO|=, o7l MZ A%, o7 HAH L o7 YI0|= O &t

ojk@raspberrypi:~ $

[02] ofufa| ‘d2jet /4%

01) ]
ofmtx]= H{Zo] 20]B 2 apache2 YLITh

$sudo apt install apache2

ojk@raspberrypi:~ $ sudo apt install apache2
j7|X 255 = SYUCL... &=

olEd EE|E U= FYLICLH.. &=

dE EE A= SYLIL... &=

Ch= H7|X|7F Ats22 X5 AKX O O] EROHA| RELCt:
libfuse2
Use 'sudo apt autoremove' to remove it.
The following additional packages will be installed:
apache2-bin apache2-data apache2-utils libaprl libaprutill
libaprutill-dbd-sqlite3 libaprutill-ldap liblua5.3-0
M etot= 17| K|
apache2-doc apache2-suexec-pristine | apache2-suexec-custom
Ch= M TZ|XE 2X|2 AYLICH:
apache2 apache2-bin apache2-data apache2-utils libaprl
libaprutill libaprutill-dbd-sqlite3 libaprutill-ldap liblua5.3-0
o’ Z0|E, 97§ M2 EX[, 07§ HMH H o7f FIO|E 2t .
2,349 k HIO|E O}7t0|EE #OtofF gfL|Ct,
Of ¢l = 7,931 kHIO|EQ| C|A3 SZt= O AESHA & LU L.
A% StAIZESUHI [Y/n] y

2t7]:1 http://deb.debian.org/debian bullseye/main armé64 libapri
armée4 1.7.0-6+debllu2 [99.6 kB]

2+7]:2 http://deb.debian.org/debian bullseye/main armé64
libaprutill armé64 1.6.1-5+debllul [89.6 kB]

In ﬂ




Created symlink /etc/systemd/system/multi-
user.target.wants/apache2.service -»
/1ib/systemd/system/apache2.service.

Created symlink /etc/systemd/system/multi-
user.target.wants/apache-htcacheclean.service »
/1ib/systemd/system/apache-htcacheclean.service.

Processing triggers for man-db (2.9.4-2) ...

Processing triggers for libc-bin (2.31-13+rpt2+rpil+debl1u5) ...
ojk@raspberrypi:~ $

02) 3| &2l

&« @ A =8 83| 192.168.45.77

Search Engine Shopping Study Art Internst Banking Jounney Translation Belief stream

e

2 gBusiness [ Home - Netflix

@ Apache2 Debian Default Page

This is the default welcome page used to test the correct operation of the Apache2 server after
installation on Debian systems. If you can read this page, it means that the Apache HTTP server

installed at this site is working properly. You should replace this file (located at
fvarfwen/htnlfindex. htnl) before continuing to operate your HTTP server.

If you are a normal user of this web site and don't know what this page is about, this probably me:
that the site is currently unavailable due to maintenance. If the problem persists, please contact th
site's administrator.

03) % 4%
Zoolz]& e tjHE=|E H7SIE{H DocumentRoot /var/www/htmlE HZETh|chH

/var/www/htmI®IA /home/ojk/html 2 HZ5H={H

DocumentRoot /home/ojk/html

etz o 2 THo|X|E AAE t]AE2]:= /var/www/html COJR|QF, ZH|o]x]= Zalo]|AEofA
OFEOA fvar/www/html o] Y2EZH|T}

/var/www/html ©ll YEESI2H

fvar/www/html & ZTIFE2]|2 St= AMEALE THEOIA O AMERAIR 2 EStojof st Y
gt A& stojof stng EZRRhch 2Lt dut {9 FrjMEz|E FHOIXE AT
tl¥E=|2 2)Y5HH A YREF 4 glonz MWl Jafu} 7Hte] Argxte] Ewmo]

A1g AMg3HE 79o] TEol B3, Mot 4 £7] ghon2 Wystx] gUch

[03) PHP
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01) 4%|
$sudo apt install php

ﬁ
mlm q:

st7io] A1gstel ghAdiol X A& QAR x| Foil =izt %
Stojof stm2 shpy Mx|ste 2e WHYLIH

i BE FOIA ofmtz|el mysqlete] AZE2 WaAoln g YIEA] /dX|sta{of T AdX]
HZA0]| oi2tA phpE AX|Z ol libapache2-mod-php = Z°] AX|=]7|= Tt 49 php
/dx] Alo]| libapache2-mod-php7} 22]E|C2te TA] AX|GHH /d2] B E 2RI 4 Q)7] of
2o 472 252 iz X3t

libapache2-mod-php : apache 2t PHP 972 2 &
php-mysql : MySQL €& B&

ojk@raspberrypi:~

j7|x| 222 9

$ sudo apt install libapache2-mod-php
=QlL|C}, .. &4F

= SYLLH.. 22

ME MEE 9L =QlL|Ct, .. %&ii

Ch= H7|X|7F Ats22 X5 AKX O O] EROHA| RELCt:

libfuse2
Use 'sudo apt autoremove' to remove it.

Ch= M TZ|XIE 2Xg AYLICH:
libapache2-mod-php
o/l FIOIE, 170 ME2 HX|, o7f A X o7 HI20|E 2t
6,460 HIO|E O}7}0|E & '2tOIOF fL|C},
Of ¥ = 17.4 kHIO|EQ| C|A3 FtE [ AESHA & LIL}.

oz E218

0%

8t7]:1 http://deb.debian.org/debian bullseye/main armé64
libapache2-mod-php all 2:7.4+76 [6,460 B]

L§2{27| 6,460 HIO|E, AQA|Zt 6 X (14.6 k HIO|E/X)
Selecting previously unselected package libapache2-mod-php.
(CIO|E{H|O|A =S ... 3 XY 98164 7H2| LtUDt ClAME 2|7} X ZOf
ASLIEE.)

Preparing to unpack .../libapache2-mod-

php_2%3a7.4+76_all.deb ...
Unpacking libapache2-mod-php (2:7.4+76) ...

libapache2-mod-php (2:7.4+76) A™Est= FLLICH ...
ojk@raspberrypi:~ $
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ojk@raspberrypi:~ $ sudo apt install php-mysqgl
j7|xX 255 S SYUCL... 28
| -

oY EE|E UEs TYULICH.. &=

dEl BEE A= SYLUC... &=

Cts W7|X7F Ats2z2 AXE[AXT O Ol EQSHA| HaLC:
libfuse2

Use 'sudo apt autoremove' to remove it.

The following additional packages will be installed:
php7.4-mysql

ChE M T7|XIE SX|2 AYLICH:
php-mysql php7.4-mysql

php-mysql (2:7.4+76) 28 St= FYLICE ...

Processing triggers for libapache2-mod-php7.4 (7.4.33-
1+deb11u3) ...

Processing triggers for php7.4-cli (7.4.33-1+debl1u3) ...
ojk@raspberrypi:~ $

Lojz] BEE gt

php-curl : CURL 2&

php-fpm : AJHAI|E HTML 7|8t A3]IE QI0J(FPM-CGI)
php-gd: GD 2&

php-intl : Internationalisation 2-&

php-mbstring : MBSTRING 2=

php-soap : SOAP B&

php-xml : DOM, SimpleXML, XML, XSL &% 2 &
php-xmlrpc : XMLRPC-EPI E&

php-zip : zip &

02) /43| el

ofutx|Q] 7oA FH|o]z]7} HAE]= t]REZ]7} /var/www/hmtl/C]| B2

/var/www/hmtl/ I phpinfo.php TFd-2 AJdstd o2 g2 2H/ggct.

<?php

echo " 2t";
phpinfo();

[
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9 m2I=e YuateAo] norg g £k, php YHE EPots T2 I
ZelolQlE Yuekexo] URLS YLich
&« > C A Z2| 93| 192.168.45.77/phpinfo.php a 2 T W
Search Engine Shopping Study Art Internet Banking Jounney Tranzlation

=By

System Linux raspberrypi 5.15.84-v8+ #1613 SMP PREEMPT Thu Jan !
Build Date Feb 22 2023 20:07:47

Server AFI Apache 2.0 Handler

Virtual Directory Support disabled

Configuration File (php.ini) Path fetc/php/7 4fapache2

Loaded Configuration File fetc/php/7 4fapache2/php.ini

Scan this dir for additional .ini files fetc/php/7 4/apache2/confd

[04]) Maria DB

01) Maria DB 474
MariaDB & =3l Z2a3fojng APM 4| ¢xleh A glo] Ax1g & &ttt 1%
AR 22le] £2jo] 7|etollA] DB & ARESHLA; stE2 XI5 php oF AFYLICH

02) 43|

$sudo apt install mariadb-server

j7|X] =55 = SYLIL... &=

o|lEd EC|E UEs SYLL.. &=

HE| §EE A= SYUL... &=

CHE T7|X7F MHs22 AX[ZUAXT § O|d EROHX| B LICt:
libfuse2

Use 'sudo apt autoremove' to remove it.

The following additional packages will be installed:
galera-4 gawk libcgi-fast-perl libcgi-pm-perl libclone-perl

libconfig-inifiles-perl libdbd-mariadb-perl libdbi-perl

libencode-locale-perl 1libfcgi-bin libfcgi-perl 1libfcgi@ldbl
libhtml-parser-perl libhtml-tagset-perl libhtml-template-perl

libhttp-date-perl libhttp-message-perl libio-html-perl liblwp-

mediatypes-perl libmariadb3 libsigsegv2
libterm-readkey-perl libtimedate-perl liburi-perl mariadb-
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client-10.5 mariadb-client-core-10.5 mariadb-common mariadb-
server-10.5 mariadb-server-core-10.5 mysql-common socat
M etot= 17| K|
gawk-doc libmldbm-perl libnet-daemon-perl libsql-statement-
perl libdata-dump-perl libipc-sharedcache-perl libwww-perl mailx
mariadb-test
ChE M T7|XIE SX|g AYLICH:
galera-4 gawk libcgi-fast-perl libcgi-pm-perl libclone-perl
libconfig-inifiles-perl libdbd-mariadb-perl libdbi-perl
libencode-locale-perl libfcgi-bin libfcgi-perl libfcgi@ldbl
libhtml-parser-perl libhtml-tagset-perl libhtml-template-perl
libhttp-date-perl libhttp-message-perl libio-html-perl liblwp-
mediatypes-perl libmariadb3 libsigsegv2
libterm-readkey-perl libtimedate-perl liburi-perl mariadb-
client-10.5 mariadb-client-core-10.5 mariadb-common mariadb-
server mariadb-server-10.5 mariadb-server-core-10.5
mysql-common socat
o7if YOI, 3270 MZ 2%, o/f MA X 14174 Y 0|E 2t Tt

14.8 MH[O|E Ot7}0|2E RrOOF BfLICE.
O] 2 = 142 MHIO|EQ| C|AT F7H2 G ALESHA gl LICE.

e T
A% SHAZASUI? [Y/n] y

2t7]:1 http://ftp.kaist.ac.kr/raspbian/raspbian bullseye/main
armhf libsigsegv2 armhf 2.13-1 [34.3 kB]

2t7]:32 http://raspbian.raspberrypi.org/raspbian bullseye/main
armhf mariadb-server all 1:10.5.15-0+deb11lul [35.3 kB]
LH248t7| 14.8 MBIO|E, AQA|ZF 22 & (668 k HIO|E /=)

mf7| X0l HEAS F=5t= T: 100%

mj7|X| £ ol2| 23dst= YL, ..

Selecting previously unselected package libsigsegv2:armhf.
(CIO|EHIO|A =S ... 3 109272 7i2| T}t C|AE 2|7t HX|Z|0f
AUSLICE.)

AMH

Selecting previously unselected package libmariadb3:armhf.
Preparing to unpack .../06-libmariadb3_1%3a10.5.15-

0+debllul armhf.deb ...

Unpacking libmariadb3:armhf (1:10.5.15-0+debllul) ...

Selecting previously unselected package mariadb-client-core-
10.5.

Preparing to unpack .../07-mariadb-client-core-10.5_1%3a10.5.15-
0+debllul_armhf.deb ...

Unpacking mariadb-client-core-10.5 (1:10.5.15-0+deb11ul) ...

Unpacking socat (1.7.4.1-3) ...

mysql-common (5.8+1.0.7) A&st= FYULICE ...

update-alternatives: using /etc/mysql/my.cnf.fallback to provide
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/etc/mysql/my.cnf (my.cnf) in auto mode

mariadb-common (1:10.5.15-0+debl1ul) HEsl= FYULICt ...
update-alternatives: using /etc/mysql/mariadb.cnf to provide
/etc/mysql/my.cnf (my.cnf) in auto mode

Selecting previously unselected package mariadb-server-10.5.
(CIOJEHIO]A =S ... ¥ 109889 7Ho| mU}t C|AE{2|7 HX|Z|0f
UG LIEE.)

Preparing to unpack .../00-mariadb-server-10.5 1%32310.5.15-
0+debllul_armhf.deb ...

Unpacking mariadb-server-10.5 (1:10.5.15-0+debl11lul)
Selecting previously unselected package libhtml-tagset-perl.

Preparing to unpack .../01-1libhtml-tagset-perl_3.20-
4 all.deb ...

libhttp-message-perl (6.28-1) AHst= FLULICH ...
libcgi-pm-perl (4.51-1) &7dst= SYLICH ...
libhtml-template-perl (2.97-1.1) Adsl= Y

mariadb-server-10.5 (1:10.5.15-0+deb11ul) &%

Created symlink /etc/systemd/system/multi-
user.target.wants/mariadb.service -»
/1lib/systemd/system/mariadb.service.

mariadb-server (1:10.5.15-8+debl11ul) A™st= FYLICt ...
libcgi-fast-perl (1:2.15-1) 27&sI= FYLICH .
Processing triggers for man-db (2.9.4-2)

Processing triggers for libc-bin (2.31-13+rpt2+rpil+debllu4d) ...
ojk@raspberrypi:~ $

O_L

ohxjat 4% FolA

mariadb-server-10.5 (1:10.5.15-0+deb11ul) A™sI= S YLICE ...
Created symlink /etc/systemd/system/multi-
user.target.wants/mariadb.service -
/1ib/systemd/system/mariadb.service.

HES =974 & Tart QI&LIch of2lojDBE SIAMYAolIA = dte] 2 8o B3}
SIR|RF AARE ATYS] 4271 & T2 ISHQILCE TlebA QB R AMH|ASH= AE|A T2
g T2 = 1R systemctl2 T2]E SF=t|, O] systemctl L2 I3H0] T2|T £ QA FEIIE=
T3Pt
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03) 4%
a) Ot2lot DB ofl Y

2|2 AFERIQI root® FIYZITE.

ojk@raspberrypi:~ $ mysql -u root
ERROR 1698 (28000): Access denied for user 'root'@'localhost’
ojk@raspberrypi:~ $

XY W 9BE Yeelglon Dol YT AEE Pxl Yool WEel WAL 4 o

et

Linux OS letc/passwd
AH8 X}
root
useri
mysql HlO1S  pMariaDB user2
AL X} user3
root 5
db_user1
db_user2
. useri
MariaDB user2

o7]olA root= Bi2|OIDB 2]A} o] EYuITt AJAERNLFAANQ] 2| D TRIZIR] rootte TF
Srict agloAel o] Ar8z2t= SGAAHQ] AFHEZf(root, userl, user2, user3, ...) 2F OF2[o}t
DBAM8ZH(root, db_userl, db_user2, userl, user2,...) ©] Y=t SJAAL] A= AJAEIQ]
Ml &, StEC|A3, MY, Z]l8 52 AHRE & 91y, T2 iYe 7Hsgh ARSARIHICH
DBAME 2= & OthE th2 Y ARESHR] 2shi ol2lotpBef HlojelE R3|sty, AFY
st1, 252, AMAEE & & Ql= dojEHlo]A o] ARGARQILITE 2G|l AREA}
userl, user22F DBAMER} userl, user2& ©l82 2RI I thELTh  2FAAL] AL
o] ALt BIEHZ = Jetc/passwdoll 7ol EIZTF DBARERH= DF2]oDBHR] mysqlCl2h=
o]&2] Hlo]Eo] #%}o] FHuct.

b) root H|Y HT

nlelolDBE AXIZ Tl roote] HIUAT S YUSIRIT B1x] e HFLol od7lollN Yeist



oo} gh]c},

g2 27117} Qauict

root H|UH T H7

DBHE| JFE2|E| AFHE : mysgladmin

mysql DB 74

¢) mysqladmin AR

root BIYHSE HAFMICL

$sudo mysqladmin -u root password 'H|ZHZ'

ojk@raspberrypi:~ $ mysqladmin -u root password
mysqladmin:

error:

'sweet0330'
connect to server at 'localhost' failed

'Access denied for user 'root'@'localhost'’

B2 ol deggt ZXFH oi2lolpBE 427 & TR
BolD2 7F2g BQto] LWaghct whafa mysqladmln%

gto 2 AlsEstajol shct wlabA] 9ol sudo

3 Z0F2 ALE2}7F ALRS=
Algiet o= 2GAIA2] root H
£ HiEA] 2o Fojof hct

ojk@raspberrypi:~ $ sudo mysqladmin -u root password 'sweet0330'
ojk@raspberrypi:~ $

ol2[otdbE ZHAIZFSHA rootH|EHE HFZ
1]

g Sh |c}. ofg]olpBLE ‘% A4 AR =
ShLto)(B2 JR7E 3) T2 a3 Eulstn

H
FAAE NG

P3|
=2

ek
=10
o

o

=) rl

19= QIELITH
d2]& o systemctl®]2f=
(o]

T35 Agste] Z203Wg pelsteE AdAsiglonz xa =y
< ZARFB}7] QBA] The mEe

AHg3hICE,

$ sudo systemctl restart mariadb

| ojk@raspberrypi:~ $ sudo systemctl restart mariadb
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ojk@raspberrypi:~ $

olelolpB7t Algjo] Elglom @ ojx] ALgE 4 gl&uich

w

ol tlelotpBoll H4317] YeiME FE Yaistolof Frich

$ mysqgl -u root -p

ojk@raspberrypi:~ $ mysql -u root -p

Enter password:

Welcome to the MariaDB monitor. Commands end with ; or \g.
Your MariaDB connection id is 30

Server version: 10.5.15-MariaDB-0+debllul Raspbian 11

Copyright (c) 2000, 2018, Oracle, MariaDB Corporation Ab and
others.

Type 'help;' or '\h' for help. Type '\c' to clear the current
input statement.

MariaDB [(none)]>

ojk@raspberrypi°~ $ mysql -u root -p

HYd
T

o ojlA Wizl 3ol

MariaDB [(none)]>

(o]
1_
o

=]

show databases; BH3-2 ¥l oj2]o}DBOA AIRStL Q= DB BEE28 HARE 329)

1=

olA] olzjolpB T 212 Qto] Sojebq ALRE & Qe AFERRILIC olA] Hojels

9, 274, AE T 2 gevich

d) mysql DB A&

MariaDB [(none)]> show databases;
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: —+
| Database !
: -+
| information_schema |
| mysql I
! performance_schema |

. -—+
3 rows in set (0.001 sec)
MariaDB [(none)]>

372] dlo]Ejslo]A7} ][220 2 2ol k|o] 97, ©]F mysql °l2h= HIoJEJH|o] AT ALE

A JHE AA5ta Qle Hlo|EH|o] AL}

2] tlole] wlo]A0] H43to] mysql DBE WAALESHD 9l DBE HZYLICE

use mysql;

LAMPE MX|E B3tn 8% AP BaLIch SD7IES] e 83F2 HQlstel EAlnh

ojk@raspberrypi:~ $ df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root 29G 4.0G 24G 15% /

devtmpfs 1.7G 0 1.7G 0% /dev

tmpfs 1.9G 0 1.96 0% /dev/shm

tmpfs 759M 1.3M 758M 1% /run

tmpfs 5.0M 4.0K 5.0M 1% /run/lock
/dev/mmcblk@pl 255M 31M 225M 13% /boot

tmpfs 380M 28K 380M 1% /run/user/1000
ojk@raspberrypi:~ $

A 24G byte?t ot a2 YUY & AFHICL

04) A8
AR AAElo] Qe dolEMIol A Bhelsto] Al

MariaDB [(none)]> show databases;

| information_schema |
| mysql |
| performance_schema |

3 rows in set (0.001 sec)

MariaDB [(none)]>
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Hlol&] wlo]A Ag7d

€

o

Aq

Al
create database O|O|E{H||0|AH;

[oflA]

(@

reate database smartFarm;

Q

MariaDB [(none)]> create database smartFarm;

uery OK, 1 row affected (0.001 sec)

MariaDB [(none)]> show databases;

information_schema |
mysql |
performance_schema |
smartFarm |

rows in set (0.001 sec)

MariaDB [(none)]>
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3. Vnc Server

Fils  Wiew
VNC connecTt

Help

Enter a V|

NC

Server address or search

audio
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V@ RPI - Properties

General Options Expert

AN

WMC Server: | 192.168.45.11

Mame: |FPI

Labels

To nest |abels, separate names with a forward slash ()

|Ent5r a label name, or press Down to apply existing labels

Security

[~] Authenticate using single sign-on (550) if possible

[] Authenticate using 2 smartcard or certificate store if possible

Privacy

Update desktop preview automatically

Encryption: Let WMC Server choose w

Cancel
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File  Wiew Help

VINC CONNECT T3 wNC Server address or search | & signin.. ~

by Realvis

audio RFI

V8 Identity Check

e VNC Server not recognized

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

WMC Server.  192.188.45.11:3900 (TCR)
Catchphrase:  Sterec package turtle. Mova silence forbid.
Signature: £5-5b-8e-c2-ac-cf-4£2-d6

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

Continue |E Cancel {
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V8 Authentication

Authenticate to VNC Server
192.168.45.11:5900 (TCP)

Enter WMC Server credentials
{Hint: NOT your RealvMC account details)

Usernarme: ||::j|=: |

Password: |lll."

Remember password

Catchphrase: Stereo package turtle. Mova silence forbid.
Signature:  ¢3-3b-Be-c2-ac-cf-42-df

Cancel

https://help.ubuntu.com/community/VVNC/Servers#Have x1lvnc start automatically via
systemd in_any environment .28Vivid.2B-.29

Installing x11vnc server

cat

vne server Ol 2{71X]7} QloL} A7]oA= Xllvnc server & AHESHACH o] AHx|2 3
47 & 4 glrh. Eorde A

sudo apt-get install x11vne

2]A%0] HRbS PASHM vnc@dZo 22 AHERITH ¥E ThUo] APEDE Fo7t A%
E= mtde A1 el BE thE B¥S ARSRiE

sudo x11vnc -storepasswd /etc/x11vnc.pass

Ch31F o] 4T g Eol By AT = 2 ¥ UHNH A5 7t Jete/x11vne.pass THIoll AAE

c}.

® arifes@Betaid -

140
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piuser 7t MAYE 11Ug 0g 4 YE§ AW 44

$ sudo chmod 755 /etc/x11vnc.pass

systemdE AM83}Z] gkl AlE)

x11vnc -rfbauth /etc/x11vnc.pass -rfbport 5900 -shared

lete/redocal Ol Y]
x11vnc -rfbauth /etc/x11vnc.pass -rfbport 5900 -shared

/home/pi/.bashrc TP Fol& EL} F&oA &S APF wioich x11lvne?t AZPED
2 profile°ll A3t

/home/pi/.profile TtAol A<
x11vnc -rfbauth /etc/x11vnc.pass -rfbport 5900 -forever -shared

[Menu-712’d%-Raspberry Pi Configuration | Interface Tab ©f|A]
SSH, VNC & enableZ A5t A BEJSICL,

Create the Service Unit file
Ch3 o2 = xllvnc servers A|AR] AH|A0] 5E5fajof Sict,

sudo vi /lib/systemd/system/x 1 1vnc.service
o] me ttg Lhgo] Latzlofo} gt

[Unit]

Description=Start x11vnc at startup.

After=multi-user.target

[Service]

Type=simple

ExecStart=/usr/bin/x11vnc -auth guess -forever -loop -noxdamage -repeat -rfbauth
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/etc/x11vnc.pass -rfbport 5900 -shared
[Install]
WantedBy=multi-user.target

Systemd 2%
oJA| AJAE] MH]AE ARSI x11vnc?} AB]A E|L 2 Slojo} 3Jic

sudo systemctl daemon-reload

sudo systemctl enable x11vnc.service

THAQE W7
x5t wiol] ots £ Qlaistgonz cix] Al Ta: glolt m2: e
gt= 790l AR3ICL

x11vnc -storepasswd T

ex)
$ sudo x11vnc -storepasswd /etc/x11vnc.pass

142



143



[AA T23]

function calcAge(birth) {
var date = new Date();
var year = date.getFullYear();
var month = (date.getMonth() + 1);
var day = date.getDate();
if (month < 10) month = '@' + month;
if (day < 10) day = '0' + day;
var monthDay = month + day;
birth = birth.replace('-', '').replace('-', '');
var birthdayy = birth.substr(o, 4);
var birthdaymd = birth.substr(4, 4);
var age = monthDay < birthdaymd ? year - birthdayy - 1 : year -
birthdayy;
return age;
3
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ojk@raspberrypi:~ $ sudo apt-cache search vsftpd

ccze - robust, modular log coloriser

ftpd - File Transfer Protocol (FTP) server

resource-agents - Cluster Resource Agents

vsftpd - lightweight, efficient FTP server written for security
vsftpd-dbg - lightweight, efficient FTP server written for
security (debug)

yasat - simple stupid audit tool

ojk@raspberrypi:~
71X 223

o ol
= 421

= =
O|EM EZ|E ot

$ sudo apt-get install vsftpd
SYLCH.. 2=
= SYLULC... 2=
dE §EE A= SYUL... =
Ch= H7|X|7F Atse 2 X E AKX O 0| EQOHA| RELCt:
libfuse2
Use 'sudo apt autoremove' to remove it.
Ch= M TiZ|XE 2X2 AYLICH:
vsftpd
o/ A0|=, 171 M=Z EX[, o7 M & 15274 Y0|E ¢F 2t
137 k HIO|E O}7I0|2 & ROLOF R LILC.
O ¥ = 306 k HIO|EZS| C|23 S7tS H ARESHA & LICE.
2t7]:1 http://ftp.kaist.ac.kr/raspbian/raspbian bullseye/main
armhf vsftpd armhf 3.0.3-12 [137 kB]
L2 7| 137 k BIO|E, 2QA|ZF 6 &= (22.4 k HIO|E /=)
mj7|X| £ ol2| 23dst= YL, ..
Selecting previously unselected package vsftpd.
(HIOIEHO|A =5 ...8X 112027 712 mpat CIE 2|7t HX|Z| O
QL)

Preparing to unpack .../vsftpd 3.0.3-12 armhf.deb ...
Unpacking vsftpd (3.0.3-12) ...

vsftpd (3.0.3-12) EHSI= SYLICE ...

Created symlink /etc/systemd/system/multi-
user.target.wants/vsftpd.service -»

/1ib/systemd/system/vsftpd.service.
Processing triggers for man-db (2.9.4-2) ...
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HoH m=272{Yy

ol
1. 43|

alzuja|ajo]: LAMA] Ax] A] 7|EHo 2 Mxr|Dg w2 Ax|g Wal giic)

- 1

EERE

'. Ga ' - 1% Thonny - /home/oj-- !ojk@ra
j
ol E]

_ TF, Ty prvcn 02
@ @ A

wnny - /home/ojk/hello.py @ 1: 14

hello.py * 3

1 print ("Hello PI");
2

Shell

Python 3.9.2
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e ()

New Load Run Debug Stop Zpom Quit

hello.py

print ("Helle| PI");

Shell
5>
Hello PI

22>

Python 3.9.2
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lll.  GPIO PHYSICAL COMPUTING

1. GPIO AND PHYSICAL COMPUTING
[01] 712

2t2H2] Tto]=  GPIO(General Purpose Input Output), SPI, 12C, UART &4l°] 7hHsgh|ct,
2tz Hj2]mto]49] Te] L= 40 7HolL ALYV 27H, 3.3V 27H), @Y (ground 87H), ollFTl
27, GPIO 26702 FLAdo] EHuich GPIO T2 I3RS Edto] Jadat £ o2 z|Aste] Ao

2 glonl, W 34 thgat Pavich

Raspberry Pi
Pinout

3v3 Power
BCM 2 (spa)
BCM 3 scu
BCM 4 (GpcLkn)

BCM 17

BCM 27

BCM 22

3v3 Power
BCM 10 (mosi)
BCM 9 miso)
BCM 11 (scky

BCM 0 (p_sp)
BCM 5

BCM &6

BCM 13 (pvm1)
BCM 19 (miso)
BCM 26

L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]

L]
L]
L]
.
L]
.
L]
L]
.
L]
.
L]
-
L]
L]
.
L]
.
L]
L]

5v Power

5v Power
Ground

BCM 14 mxp)
BCM 15 (rxD)
BCM 18 pwmo)
Ground

BCM 23

BCM 24
Ground

BCM 25

BCM 8 (cen)
BCM 7 ceny
BCM 1 (p_sc)
Ground

BCM 12 pwmio)
Ground

BCM 16

BCM 20 mosny
BCM 21 (scLy
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PIN NAME NAME PIN

01 | 3.3V DC Power 0O O 5vocrower 02
03 | GPIO02 (SDA1,C) O | 5vDCPower 04
05 | GPIOO3 (SDL1,12C) ) O cround 06
07 | GPIO04 (GPCLKO) GPIO14 (TXDO, UART) = 08
09 | Ground (@) GPIO15 (RXDO, UART) | 10
11 | GPIO17 GPIO18(PWMO) 12
13  GPIO27 o Ground 14
15  GPIO22 GPIO23 16
17 | 3.3V DC Power o GPIO24 18
19 cpiotospiomos) | () Q  Ground 20
21 | GrIoog sp1omiso) | (O GPIO25 22
23 | GPIO11 (SP10_CLK) O O crioosspioceon) | 24
25 | Ground O O crioo7sPiocerN) | 26
27 | GPIO0O (SDAO, IC) GPIOOT (SCLO, IC) 28
29  GPIO05 o Ground 30
31 | GPIOO6 GPIO12 (PWMO) 32
33 | GPIO13 (PWM1) O cround 34
35 | GPIO19 GPIO16 36
37  GPIO26 GPIO20 38
39 | Ground (@) GPIO21 40

FE3fojop & M2 2fRH2[Etols ofRo|koh: thEA obd2 YAZ YA gL
o} mhebA opd 20 QY AT E §] YsiAE obrd 21 E YR HEsH:E ADC(Analog

to Digital Converter)2 T2 %715t ARgstojof Fhict,

01) A4
gtz Hg[atol= 3.3Vel 5V & 79 MY AFEShct 33veE 2709] TS 7R3 QY |
ot 178 AT s5vE 27He] TS 7R 3, 28I} 48 TRIL|c) J2teE = g7H9] T
2 7HR]A 1o, 681, 9, 14, 208, 25, 308, 341, 398Ut LfHZ] 317H2] T2 &&=
7t Z+zt cpEuct,
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Raspberry Pi GPIO BCM numbering

(L0 GCOLKT GCLK2 PWM1

pinoutxyz
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mjolol QlEAAE AAARL QUejulolAolct TP 7hTis] W 9)ojlN Sof

o
-
9L YL AL NE AQX] EL B2 LlE 2-S AL NE AR & 4 9

4070 FolM 267H= GPIO ol LiHzlE= MYyt 22k, 27H9] ID EEPROM H(pins
which you should not play with unless you know your stuff!)°]E}.

000 00 ©000 O 00O

9000 O©OO0000D 000000

Raspberry Pi A+ / B+ and Raspberry Pi 2 GPIO pins

(Jario @Ground ()zav @sv (o,

Note that the numbering of the GPIO pins is rather weird. Appendix 1: A note on pin
numbering below explains why.

WHAT ARE THEY FOR? WHAT CAN I DO WITH THEM?

You can program the pins to interact in amazing ways with the real world. Inputs don't have to
come from a physical switch; it could be input from a sensor or a signal from another computer
or device, for example. The output can also do anything, from turning on an LED to sending a
signal or data to another device. If the Raspberry Pi is on a network, you can control devices that
are attached to it from anywhere** and those devices can send data back. Connectivity and control
of physical devices over the internet is a powerful and exciting thing, and the Raspberry Pi is ideal
for this. There are lots of brilliant examples of physical computing on our blog.

Note: Not literally anywhere, of course. You need things like access to the network, a network
capable computing device, and electricity. Please do not write to us to point this out. :)

HOW THE GPIO PINS WORK

OUTPUT

WARNING: If you follow the instructions, then messing about with the GPIO is safe and fun.
Randomly plugging wires and power sources into your Pi, however, may kill it. Bad things can
also happen if you try to connect things to your Pi that use a lot of power; LEDs are fine, motors
are not. If you are worried about this, then you might want to consider using a breakout board
such as the Pibrella until you are confident enough to use the GPIO directly.

Ignoring the Pi for a moment, one of the simplest electrical circuits that you can build is a battery
connected to a light source and a switch (the resistor is there to protect the LED):
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http://pibrella.com/

ol

LED
Resistor

—/

Switch + 3.3v

When we use a GPIO pin as an output, the Raspberry Pi replaces both the switch and the
battery in the above diagram. Each pin can turn on or off,or go HIGH or LOW in computing
terms. When the pin is HIGH it outputs 3.3 volts (3v3); when the pin is LOW it is off.

Here's the same circuit using the Raspberry Pi. The LED is connected to a GPIO pin (which can
output +3v3) and a ground pin (which is Ov and acts like the negative terminal of the battery):

The next step is to write a program to tell the pin to go HIGH or LOW. Here's an example
using Python (see Step 2), and here's how to do it in Scratch.

INPUT

GPIO outputs are easy; they are on or off, HIGH or LOW, 3v3 or Ov. Inputs are a bit trickier
because of the way that digital devices work. Although it might seem reasonable just to connect
a button across an input pin and a ground pin, the Pi can get confused as to whether the button is
on or off. It might work properly, it might not. It's a bit like floating about in deep space; without
a reference it would be hard to tell if you were going up or down, or even what up or down meant!
This is why you will see phrases like "pull up" and "pull down" in Raspberry Pi GPIO tutorials.
It's a way of giving the input pin a reference so it knows for certain when an input is received.

If you'd like to have a go at using the GPIO as an input then have a look at our burping jelly
baby and quick reaction game tutorials for Python, or a reaction gamefor Scratch.

THE END OF THE GUIDE. THE START OF SOMETHING AMAZING

We hope that this has encouraged you to have a go at physical computing using the Pi's GPIO; it's
really not as daunting as it looks. It all starts with a simple LED, but it can take you to incredible
places. Do not underestimate the fun, creativity and sense of achievement you can get from a little
computer and a bunch of pins. Have fun! And if you do make something cool please let us know. :)

GLOSSARY

GPIO

General purpose input/output; in this specific case the pins on the Raspberry Pi and what you can
do with them. So called because you can use them for all sorts of purposes; most can be used as
either inputs or outputs, depending on your program.

153


https://www.raspberrypi.org/learning/quick-reaction-game/
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LED

Light-emitting diode- a small, low-power light source used widely in electronics. Ideal as an
introduction to physical computing on the Pi.

PHYSICAL COMPUTING

Computing that involves tangible things connected to a computer, beyond standard input and
output devices like keyboards and monitors. Think buttons, lights, robots, alarms, sensors, home
automation, teddy bears called Babbage in near space and so on. We love physical computing
because as well as being lots of fun, it's such a powerful teaching and learning tool and encourages
creativity, problem solving, and collaboration. Computing beyond the screen engages children
of all ages, and you can make very cool stuff!

APPENDIX 1. ANOTE ON PIN NUMBERING

When programming the GPIO pins there are two different ways to refer to them: GPIO numbering
and physical numbering.

GPIO NUMBERING

These are the GPIO pins as the computer sees them. The numbers don't make any sense to humans,
they jump about all over the place, so there is no easy way to remember them. You will need a
printed reference or a reference board that fits over the pins.

PHYSICAL NUMBERING

The other way to refer to the pins is by simply counting across and down from pin 1 at the top left
(nearest to the SD card). This is 'physical numbering' and it looks like this:

000000000 OO0

0000 : 000D090=000000 =

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

(erio @Ground (aav @sv (e

WHICH SYSTEM SHOULD I USE?

Beginners and young children may find the physical numbering system simpler -- you simply
count the pins. You'll still need a diagram like the one above to know which are GPIO pins, which
are ground and which are power though.

Generally we recommend using the GPIO numbering. It's good practice and most resources use
this system. Take your pick though -- as long as you use the same system within a program then
all will be well. Note that pin numbering can also depend on what programming language you are
using: Scratch GPIO, for example, uses physical pin numbers whereas in Python you can choose
which to use.

For more details on the advanced capabilities of the GPIO pins see gadgetoid's interactive pinout

diagram.
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Raspberry Pi2 GPIO Header

NAME Pin#
DC Power 5v 02
DC Power 5v 04
Ground 06
(TXDO) GPIO14 08
(RXD0) GPIO15 10
(GPIO_GEN1) GPIO18 12
Ground 14
(GPIO_GEN4) GPIO23 16
(GPIO_GENS) GPIO24 18
Ground 20
(GPIO_GENG) GPIO25 22
(SPI_CEO_N) GPIO08 24
(SPI_CE1_N) GPIO07 26
(PC 1D EEPROM) ID_SC 28
Ground 30
GPIO12 32
Ground 34
GPIO16 36
GPIO20 38
GPIO21 40

hitp /A element14.com

Pint  NAME
01 3.3v DC Power
03 GPIO02 (SDAT | IPC)
05 GPIOC3 (SCL1 , IPC)
07 GPIO04 (GPIO_GCLK)
09 Ground
11 GPIO17 (GPIO_GENO)
13 GPIO27 (GPIO_GEN2)
15 GPI022 (GPIO_GEN3)
17 3.3v DC Power
% 19 GPIO10 (SPI_MOSI)
8| 27  GPIO09 (SPI_MISO)
; 23 GPIO11 (SPI_CLK)
E 25 Ground
27 ID_SD (*C ID EEPROM)
29 GPIO0S
31 GPIO6
33 GPIO13
wl 35  GPIO19
% 37 GPIO26
i 39 Ground
&
3 ’:;(’)11’.'014
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Wedge |Python |WiringPi Name P1 Pin Name WiringPi [Python [Wedge
Silk  |[(BCM) |GPIO Number GPIO (BCM) |Silk
3.3vDC Power|l |2 |5v DC Power
GPIO02
SDA 8 (SDAI, 12C) 3 4 |5vDC Power
GPIO03
SCL 9 (SCL1, 12C) 5 |6 |Ground
GPI0O04 GPIO14
G4 14 7 @GP0 Geik)! 8 [(Txpo) 15 X0
GPIO15
Ground 9 10 (RXDO) 16 RXI
GPIO17 GPIO18
Gi7 t7 0 GP10_GEN0) 11 |'2 |(GP10_GENI)! S
GP1027
G27 27 2 (GPIO_GEN2) 13 |14 |Ground
GPI1022 GPI1023
G222 3 (GPIO_GEN3) 15 116 (GPIO_GEN4) 4 2 G23
GP1024
3.3v DC Power|17 |18 (GPIO_GENS) 5 24 G24
GPIO10
MOSI 12 (SPI MOSI) 19 |20 |Ground
GPIO09 GPI10O25
MISO 13 (SPI_MISO) 21 |22 (GPIO_GEN6) 6 25 G25
(no
GPIO11 GPIO08
Y:)rky spLCLK) 23 2% (spi_ceo Ny |10 Do
GPIO07
Ground 25 |26 (SPI_CE1 N) 11 CEl
ID SD (12C ID ID_SC (I2CID
IDSD 30 EEPROM) 27 |28 EEPROM) 31 IDSC
GOs 5 21 GPIO05 29 |30 |Ground
G6 6 22 GPIO06 31 |32 |GPIOI12 26 12 G12
G13 |13 23 GPIO13 33 34 |Ground
G19 |19 24 GPIO19 35 136 |GPIO16 27 16 Gl16
G26 26 25 GPIO26 37 |38 |GPIO20 28 20 G20
Ground 39 40 |GPIO21 29 21 G21

219] Eﬂ°]%% Pl .T.Hl:ldioﬂ EH'C:;_]' 7]%] W|r|ngP| 2lo] 2 2{2] ]ﬂi, I_[]-Q]}‘\joﬂ}\.]g] ]ﬂig]‘ BT

ol ZAExIO] gl BIYBRE HaAste] H2 HolgYich

'?']9-] EﬂO]%oﬂ/\‘] —l_l'l—tﬂ %'_]-4\‘ 9,)]\1]1?_}' E]‘iHﬂE]% bi-directional |/Ol_ﬂgf,; O]-L]E]-, }\]E]O‘__Ij(uart),

i2¢, spi, pwm & AlZghct,
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StEglo] A
GPIO AHg(digital, pwm, HEUH)E AYPst] B7] Qs WAt StEoIE Aot A

A F Cob mod AR SIS FAAA BAZIEL

ik

2tz H2]atole] FF YL 5V, 2.5A ©JRTF CPUBCM2837 64Bit)2t ¥ X 33VE
olgstm2 GPIOE AHEY wiol: 33VE 32E& sk Ao] HigRsit E 3.3ve] 7
2 2t 50mAQ] ARE AHEE 4 glene 3RE FHY uf oS WIEA] FRSfojof T

ct.

ctzuelntolz 3|28 FAstel BAICh shzslElmolold HUol iehd A AMA
LEDE #1 GNDZ Z27hs 7M 71249l 828 whEo] BAIch GPIO) + MY EE 3
2#oll] o] Liehd 68 GNDZ H7|7h B2 7hy 7heiet g2 et

—_ -

otFo|: o} Diz7IX|2 J|2& & I3 W Fritzing T2338E AMREICE J2L}  Fritzing
9] 7]Bojl= o}Fo|xgt Sof gl =fRH2|mlol= Fof QJX] gronz afRH=|mto]zt Eof

Q= Fritzing At 2 & th ylopA] AJSHSIHEL|CT,

ZAMo|2A fritzing raspberrypis Y5t AMSIALE
http://fritzing.org/projects/raspberry-pi-3° 435t Raspberry PI 3.fzpzE C}e HlopA gl &
23het

320

|27 AALS sHH LED7F AR
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http://fritzing.org/projects/raspberry-pi-3에
http://fritzing.org/projects/raspberry-pi-3에

o] A= GPIOE 551 H7]1& S E2A5I LEDE A= 3|2t 2349| o]A] LEDE
A1 N2 ogA 7t HHAE wiH ZZ%. J2u 028 gAlo2 e | O2fA 22|
OlA] 3|2 & A|ojot= 2272 siA 325 Aojd YTt

Z20Ye sted Z2awy ot WagEl arldE cHolel opEe ALgst]
292 shatich

[02] C (WiringPi) Al5t7|

cYol2 GPIOE Alofst7] I = GPIOE AHloj& & Qle= €0 =lojEeiz]|7} T agh|ct,
o] ZollA WiringPi libraryS AFH&3I71&LIC)

1) WiringPi library 2315}7]

WiringPi= 2F2H|QF OSoll 7|20 2 ZIIE|o] QJx| orFLIct. J2RM TR Lsty MH2|E
sta] Fofof gt 22 H|2] ZolE QIEyle] |75t ofzle] YA E st 2jolHz{2]
£ X5t} FALt, WiringPi homepage for instructions on downloading and installing Git2 At

85t0] 241 BJHE ofefiet o] cheurol M|t

$git clone git://git.drogon.net/wiringPi
$ cd wiringPi

$git pull origin

$ ./build

ol4] theit o] B2 g 2tAstel Buict

GPIO 02 TolA A&7 LI9b GNDE E2] Eoj7H] 3258 12|11 A3hch
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2) Wiring Pi E|AES3}7]

WiringPi & 2to]E2]2]0]2]2F command line 718He] S&2|E]E Z35tD QI&LITh WiringPi
7b 2F AR =] gRI5H] Q1A gpio SEIZIEIS AREFILICE

Ejode A7 olefe] A|AE] 22 Ql=idhct.

gpio FEHEEIE A3t LEDE A AHJAICH

chgat ol 28 YIS

“ . “ s e
“ e « e e
e “ e .« .
v_—n,oc “ .. - .
. e n “ e .«
CECE - “«teen .« .
“- s .. « e en «.
.. .
“ee e « e en ..
“ . “eeen ..
“ " e “« e wan .-
“.aen “« ..o . .
“ v “r e
“ e “ e ..
T “ e “ e ..
“ e n « e .«
a3l “ . “« e ..
e « e e ..
“eaan “ e
“ e « e ..
“ e a « e .
“ e “ e .«
“ . « v en .«
“«.een “«oenn ..
ETHERME " “ e
“ e n « e n .
“ e « e ..
“ e “« e .«
' “ . « . .«
“ v “r e .«
“eeen “ e
g . DR «veen ..

the BgolE Yok LEDE AR ARvIch

$ gpio -g mode 2 output

$ gpio -g write 2 1

$ gpio -g write 2 0

o)Al HFE FH 39 T(GPIO 2)°l FEE LED7} oY} & S W Zheo]A] g
ct.

HES HAESIE ofelel Zo] st BAAL.

pi@raspberrypi~/code $ gpio -g mode 17 up
pi@raspberrypi~/code $gpio -g read 17

HEC] ERLLF ¢ L"-“—L‘Foﬂ o2t golut 10] 2|8E AYLIc HES & AEiolM oix]
e =
g2[El = ”H-?— 8 ?'_]' -nc-’rEa"_"—]ElolEi man HO|Z| & AHBA 73 FHHIT
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CHEO 2 WiringPi 2io]E2{2[oflA] AlFdte= 785 B 48 AmE IS
C (WiringPi) API
2lojH2j2] A1y

2fo]Ba2] A2 fI5liA] otzlie] &e =UZE include@LITH
#include <wiringPi.h>

SEIA S includedt Floll= 2iolBR2]E 27|38} st Fofof jhi|ct o] IpAoll= HAH
oixet 2ol T HE AAIE HA d=ste ofof ghct

th2o] & 7 &3 ShtE AEsto 2tolB22]E 27]3t ot 7= BE2E 7 GPIO
HSE HAE & Fhch

wiringPiSetup();
wiringPiSetupGpio();

2 & Qe AAY 2tRHR|mto] T HE el afojBq2|olN AgStE TIHTE=
c}gc}. 04]% £9 2t2HE|atd 38 T GPIo T W 2= 2wolct makA GPIO PIN 2
2 siA A 2t2H2]oto] @ 22 A WA Tof| AZsHH oF Fch UE 2 HiA

fﬂoﬂ Aot ghe

o
_,..
°|=°
o]
_,..
_,..

pinMode(2, OUTPUT)

3.3v no 5v

GPIO02 @ 5v
GPIO03 @ Ground

GPIO04 00 GPIO14

Ground 'Q @ GPIO15

U ot 2oz HAsIAY pinMode(d, RE) F4E olgstAgLch REL

=]

INPUT, OUTPUT, PWM_OUTPUTE At8std AAgH 4 Q&Lct

olgfje] It T ppHE Qlzyoz

rH

2391 2¥o2 | 1 189 PwMoE AHhch

wiringPiSetupGpio();
pinMode(17, INPUT);

160



pinMode(23, OUTPUT);

pinMode(18, PWM_OUTPUT);
H2TH cpioHZ AAIE AMESIE Qs HES YRoHIAIL.

R &3
ox|g 232 digitalWrite(®, [HIGH/LOW])&4E o] &35te] AdAshct.
ofgi: 23 WS HIGHZ AAghct.

digitalWrite(23, HIGH);

PWM (“Analog”) &3

PWMTL pwmWrite(H, [0-1023]) &4+& ©lgstd Arg3hch
olgf= 18 TE F 70%9] RE] Ato]E2 2 A5 AL

pwmWrite(18, 723);

SREE

Tl 7 ¢S i digitalRead @ 4E o183t g&Lich

if (digitalRead(17))
printf("Pin 17 is HIGHWnN");
else
printf("Pin 17 is LOWn");
219] FEE= TR2WO] HEHE ZA-ILICE To] HIGHYA] 18, LOWYLAl 02 2[Fgc

2 Zr12 A% 4L pullUpDnControl(H, [PUD_OFF, PUD_DOWN, PUD_UP)& °]&
g
o2 Eof Tp2Hol| HEo] QithH 228 TE Z9I5}7] YaiAl= olefie] Hjo] WaFh|ct.

pullUpDnControl(17, PUD_UP);

o]

delo]g F7] AiME delay(H2HIZIE) 49 delayMicroseconds(Ple]32AM|IZIE) &
5 o] g3t

227t Yellolg 23 AJcHA ofele] §4E ALE FHAIAL.
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delay(2000);

ol 2to] 3|2 E o]Lsta] 5 Zidlo]n Ll Tof

233g Fpystol wah

[<l1A]

Blink 5 timesE&

// File Name : ex@01_ledBlink
#include<stdio.h>
#include<wiringPi.h>

int main(){

wiringPiSetupGpio();
pinMode(2,0UTPUT);

int i;

for(i=0;i<=4;i++){
digitalWrite(2, HIGH);
delay(1000);
digitalWrite(2, LOW);
delay(1000);

printf("Blink 5 times\n");
return 0;

[B2H

pi@raspberrypi:~ $ ./ledBlink
Blink 5 times
pi@raspberrypi:~ $
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(03] Tfol pip

01)pip 22
pip(Pip Installs Packages)= Python TZIZ|E 2|5t T2|ot= 7|2] O] (Package
Manneger)Juict. SFAAE Hx|5tHS =f, LQst Z=
Ljch QGots T2 382 2 %o) wtg Adx|stojof st ZAT, mtolME AXJA|of 7|Egh A

s)gl2 W e wra gxjstolol ek o]  AgSH: Eol pip Yulch

J8Ho] BT AXE: 7L o]

2. pip vs pip3

pipet pip3el xtol= mpoly BHQ] po|LITt. pip=Python2 HZ 17]2] ohv|z{o]x, 3
12 T2 HHL 20209 19 1€ 22 27149 HdlolE 2| FEJELICE pip3L
Python3 HZ T7]z] ofu|z{o]x, @A python2E 2x|5t Argste= 7HLz= Qith= 7t
A5l python3 € pip3S thEZI&LICH

sfzuzlatol mojio] 7|20 MxEle] YT GPIOST Ze 27t BEO] AAZ Yol
"ostnz wopo] Ax] T o pip3k Zo] AxIFLICh wlebq MAY War ¢lu mol

wolLt pipE APl Z-ollat Apdxlstl uict

02) pip “dx|et tiH
Python 3.4 °o|& Hﬁj% A}oﬁ}l ARXCHR pip7t WAEIS] Qlo] Ti2 pipE HxF Ta
7 glgvich
[%Al]

pip --version

(3]

version ol 3}o]Z(-)o] 27HYU|ct.

ojk@raspberrypi:~ $ pip --version
pip 20.3.4 from /usr/lib/python3/dist-packages/pip (python 3.9)
ojk@raspberrypi:~ $

A etz HR]Etolol= python 3.92F pip 20.3.47F AXIE0] QIS BRISH 4 QIALITt.

o2tA pipEs AAE Zax QELICH
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pip3E ASPAIA BHZGLICE 2ol Commands : 9] E&0] LtgLict o] Commands

stz AMeislel pip3s AT

ojk@raspberrypi:~ $ pip3

Usage:
pip3 <command> [options]

Commands:
install Install packages.
download Download packages.
uninstall Uninstall packages.
freeze Output installed packages in

requirements format.
list
show

packages.
check

compatible dependencies.

config
configuration.

search

cache
cache.

wheel

hash

completion
completion.

debug
debugging.

help

General Options:
-h, --help
--isolated

ignoring

configuration.
-v, --verbose
additive, and can be

-V, --version
-q, --quiet
additive, and can be

WARNING,
--log <path>

--no-input
--proxy <proxy>

List installed packages.
Show information about installed

Verify installed packages have
Manage local and global

Search PyPI for packages.
Inspect and manage pip's wheel

Build wheels from your requirements.
Compute hashes of package archives.
A helper command used for command
Show information useful for

Show help for commands.

Show help.

Run pip in an isolated mode,
environment variables and user

Give more output. Option is
used up to 3 times.

Show version and exit.

Give less output. Option is
used up to 3 times (corresponding to
ERROR, and CRITICAL logging levels).
Path to a verbose appending log.
Disable prompting for input.

Specify a proxy in the form
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[user:passwd@]proxy.server:port.
--retries <retries> Maximum number of retries each
connection should
attempt (default 5 times).

--timeout <sec> Set the socket timeout (default 15
seconds).

--exists-action <action> Default action when a path already
exists:

(s)witch, (i)gnore, (w)ipe,
(b)ackup, (a)bort.
--trusted-host <hostname> Mark this host or host:port pair
as trusted,
even though it does not have valid
or any HTTPS.
--cert <path> Path to alternate CA bundle.
--client-cert <path> Path to SSL client certificate, a
single file
containing the private key and the

certificate
in PEM format.
--cache-dir <dir> Store the cache data in <dir>.
--no-cache-dir Disable the cache.

--disable-pip-version-check
Don't periodically check PyPI to
determine
whether a new version of pip is
available for
download. Implied with --no-index.
--no-color Suppress colored output.
--no-python-version-warning
Silence deprecation warnings for
upcoming
unsupported Pythons.
--use-feature <feature> Enable new functionality, that may
be backward
incompatible.
--use-deprecated <feature> Enable deprecated functionality,
that will be
removed in the future.

ojk@raspberrypi:~ $

03) pip A22o|=

e Z2I2y Adoj® oRRI7IX|oJR|RE, £3] mpojtd2 Yul|o]|E7L RIMASHA o]fof %]7] mj

2o] b3 Jago|E st o] FLIch
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pip install --upgrade pip
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2. MIA]

[01] 22| Z2] MM

2bs A :3.3V-5V 37] : 32mm X 17mm X 8mm (A2 X 72 X MI2) 8 3 : LM393
o] Q== 31 EWA tlol ol gt 23 Fbs LAl ke BEo= 4R A zuchy

)
ALl o8 RELS HIHG/LOWE Z3gh|ct

T

T
>
-
L)
i)

N

M)
rlo
p-

27k BRI @A Selolstn gk 39S the Fo2 §o

BCM 17 Zof] 97

import RPi.GPIO as GPIO
import time
import os

#GPIO Setup

channel=17

GPIO.setmode(GPIO.BCM)
GPIO.setup(channel, GPIO.IN)

print "No Sound Detected!!"
##os.system("audacious --play-paused”)

def callback(channel):
if GPIO.input(channel):
print “Sound Detected!!"
print "The audio will be plying the next music"
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os.system("audacious --fwd &")

else:
print "Sound Detected!!"
os.system("audacious --fwd &")
print "The audio will be plying the next music"

GPIO0.add_event_detect(channel, GPIO.BOTH, bouncetime=300)
GPIO0.add_event_callback(channel, callback)

while True:
time.sleep(1)

168



[02] QA2 4HIA

SR505 2h= QAIZR] ANQILIEE o] AME gxlelo] glow Zixlstx] 2t

a7
HA] - HAIGS +
az GND dolel g W | 5V

HC-SR505 Mini Infrared PIR Motion Sensor Precise Infrared Detector Module

Specifications:
g)(;)erating Voltage Range: DC4.5-
\/

Static current: <60uA
Output level: High 3.3V / Low 0V
Trigger: repeatable trigger (default)

Delay time: Default 85 + -30% (can
be customized range of a few tenths
- tens of minutes)

PCB Dimensions: 10 * 23mm
Induction angle:

<100 degree cone angle
Induction distance: 3 meters
Working temperature:

-20 - +80 degrees

Sensor Lens Dimensions:
Diameter: 10mm (default)

AE WY Eel - DC4.5-20V

3 TF : <60uA

=3 2f'2 : High 3.3V/ Low OV

E2|A : 8 Jtst E2|A (7|22
XIS AIZE: 7|12 8S + -30 % (=4 20N =4 27}
x| AH8AHE2| 7ts)

PCB 27| : 10 * 23mm

5 2ZH: <100 =9l 2 %

£5 AHel:3 0|

AE 25 :-20-+80%

A A= 37] : 5F : 10mm (7] 2eHd
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BCM 27 TIO0 2 QIAE J=rt&rct

AFEE 7RIS 2942 3002 B9 Zafolstn 30027 ALbH &

a

QIR FAIstd RIS ZRISA chAl gokg 3002 o 2ol

IS "33 120k}
o2 e},

import RPi.GPIO as GPIO
import time
import os

#GPIO Setup

channel=27
GPIO.setmode(GPIO0.BCM)
GPIO.setup(channel, GPIO.IN)

tt=0

while True:
humanLevel=GPI0.input(channel)
#print "Detecting Human..."

if humanLevel==1:
t=0
print “Human is detected...", t, "Second"
print “The audio will be playing..."
os.system("audacious --play-pause &")
os.system("audtool --mainwin-show off &")

while t<301:
print “Human is detected...", t, "Second
time.sleep(1)
t=t+1

tt=0
#time.sleep(300)

print “The audio will be pausing..."
os.system("audacious --play-pause & ")
time.sleep(3)

else :
print "Human is not detected...", tt, "Second"

tt=tt+l

time.sleep(1)
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(03] 2E72] AN

import pymysql as ps

import spidevRead as sr

import time

conn = ps.connect(host='1localhost',user="'root"',
passwd='1234', db='test')

while True:
curs = conn.cursor()
readData = sr.analog read(0)
sql=f'insert into sensordb(sensing) values ({readData})
curs.execute(sql) &
conn.commit() B
time.sleep(5)
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[04] 2&EA

sudo python3 -m pip install --upgrade pip setuptools wheel
sudo pip3 install Adafruit DHT

nano temp.py

temp.py

import datetime
import Adafruit DHT as dht

import time

sensor=dht.DHT11

pin=4
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h,t = dht.read_retry(sensor,pin)

if h is not None and t is not None:
while(1):
now = time.localtime()

nowtime = ("%04d/%02d/%02d %02d:%02d:%02d" % (now.tm_year, now.tm mon,
now.tm_mday, now.tm_hour, now.tm_min, now.tm_sec))

h,t = dht.read_retry(sensor,pin)

data="{} {}% {}*C'.format(nowtime, h, t)
print (data)

time.sleep(1)

else:

print('Failed to get Data')

chge oleloh DB

sudo apt-get install rdate

date

raspi-config / A&2 AIAXTHEH

sudo apt-get install mariadb-server

sudo su

mysql / rootAZoNA DBEE(Y=E TR

create schema rpitemp; / 44217t AFEE DBO|E => HI|O|&2 HeidiSQLCIA 2}
show schemas;

grant all on rpitemp.* to AFEAFEE A1 @'%' identified by "**#ksx,
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flush privileges;

show grants for AFEXPAEAA; 1/ H&AIQ] HHERI

show schemas;

exit /DB BIO.2 L} X Tl

sudo nano /etc/mysql/mariadb.conf.d/50-server.cnf

= Q|8 A& 3|8 127.0.0.1 = FAXZ]

3306ZE ¥7]

sudo apt-get install ufw
sudo ufw status

sudo ufw allow 3306
sudo ufw allow 22
sudo ufw enable

sudo ufw status

sudo service mysql restart

import mysql.connector;
import Adafruit DHT as dht
from datetime import datetime

import time

Maria =  mysql.connector.connect(host="localhost",
database="rpitemp");

Cursor = Maria.cursor();

174
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sensor=dht.DHT11

pin=4

Humi, Temp = dht.read_retry(sensor,pin)

if Humi is not None and Temp is not None:

while(1):

Humi, Temp = dht.read_retry(sensor,pin)

d = datetime.today().strftime('%Y-%m-%d %H:%M:%S")
Query = "INSERT INTO temp VALUES(%s,%s,%s)";
Values = [

(d,Humi, Temp)

I;

print(d,Humi, Temp)
Cursor.executemany(Query, Values);

Maria.commit();

time.sleep(10);

else:

print('Failed to get Data')
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A3H 2t2H[2|To] Z2HE
. AOHE T

1. MM o

Tol m2 73jy

C %lof T2 734y
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l. CCTV 2H&7|

mjpg-stream

S~

YR 702 3 Ay
raspivid

gsstreamer

raspivid Z27303 A}85to] 7iofjalE E5fo] &
o mp4 PAo2 WU chof YA it
At

of

¢ B Y VA0 2R MY
43 %ol L2l 264, mpd THAE 4}

=315l e WAlol MYED YNHE Ested AEAgCH

atoJoflA] PCE gsstreame AFESH AAJ7to 2 AERISITE

2t2 Hj2|o}ojoflA ZHH|2EE enabledtal, PiCam= @Z2SH AENolA R18Y3Ic)

a2 o] 7[5 2t2H[QF 0OS version©] Jessie HAY ¢ F2FSch #H(2018.49) 2H*
H]Qt OS= Stretch2A] ©] OSOllA= F2H2 31| Q=rct. Tl2tA 2f2HIQE OSE Jessie HA
o8 Axsto] F2H2 ERIF 4 Qlrt.

1. Gstreamer 0.10 THZ|X] AX]

$ sudo apt-get install libglib2.0-dev libgstreamer0.10-dev libgstreamer-plugins-base0.10-dev
gstreamer-tools gstreamer0.10-plugins-base gstreamer0.10-plugins-good gstreamer0.10-plugins-
bad gstreamer-plugins-ugly

plugins 7} o217} L= 790l win /4%

2.Gstreamer 0.10 AH] & A3JJIE C}Q2C
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§ wget http://gstreamer.freedesktop.org/src/gst-rtsp/gst-rtsp-0.10.8.tar.bz2
$ bzip2 -d gst-rtsp-0.10.8.tar.bz2
$ tar xvf gst-rtsp-0.10.8.tar

$ cd gst-rtsp-0.10.8

3. HE

$ ./configure

$ make

$ cd examples

$ raspivid -t 0 -h 720 -w 1280 -fps 25 -b 2000000 -vf -hf -n -0 - | gst-launch -v fdsrc ! h264parse !
gdppay ! tcpserversink host=127.0.0.1 port=5000 | ./test-launch "( tcpclientsrc host=127.0.0.1
port=5000 ! gdpdepay ! avdec h264 ! rtph264pay name=pay0 pt=96 )"

28E]= process ZQ : § ps -ef |more -> pi AIFCE Th22} 70| 37HQ] process?t ATHEICE,

AeEls VEYS B PeiS Ylsh B

$ netstat -an | more

- port 8554, 50007t SXEHg thea} Zo] Ehlgt & grt.
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- PColA Tt Tt E2flololE x5t Agggict.

- Control-UE F21 FA F7]|E Algisty

rtsp://2t 2 H|2]T}o[Paddress: 8554 /test
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g 2GS w2A
3hHo] Xgolle 2 frameC 2 i HEBHAl LAZLICE ofiet Zo] 2AsHA 2FoRtE
LHoFAIL] ZFar iRLIT

sudo vi /etc/motion/motion.conf

# Maximum framerate for stream streams (default: 1)
stream_maxrate 10

# Maximum number of frames to be captured per second.
# Valid range: 2-100. Default: 100 (almost no limit).

framerate 10

o2z groz 2Ash PAITH 10 oL o7} glof Beh
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252 gstreamer® HLE G2 mps TIIAE AFsts g0l sl WEEE SIS
ofmt 2 Z (@tRH2]Tto] RCZT ARF7] 6 - gstreamerS ©]-83t 2fRH|2]to].pC7t X4 ¥
FE2 AHZle2 FHABL7] http://blog.naver.com/jedijaja/220868759001 =2 ) 2] &Fo| 0]
E|Z] ¢F27F A2Hl8. ( ofot H|XEE o] o WE itk M)

2] FFF Aol AR A ECE o Qo] B 7 7] SHRIRE, gstreamer® TS B

of QoJME 2 script S} xpo] HE& vlo £]z] gr&LIct

Mz

1. &A]

A B Al HeAd 0

UDPL} TCPE HFEIOH 2 G2 st 42 w7t IELIch( B olf7F BRstAgL
7t oM )y ©R] AP BRE ) (1 Camera Voice  Launcher
http://blog.naver.com/jedijaja/220889903466 22 )& 22|HA {ARE §Eo0] QLT HYHL]
A= "Spy Camera" 2t= AlF2] §E0] Hol lE#8. A HAH dFe=z F2 Y2 2
£ ol st gy, 27| okl 3HHE 7 = AJEiolN 59 =3E & & s
Thegh goluZ L. ( F7F oldd 2 IHA 2= A= A REFFLITE M) ofnf 7] FHHRL
1501 70 HE 23T 2ol 3hgo] A7l AEfollM e 2He X5t ol st ol &

Fsp7] Qleh 7ol AR Pug BHS] $FYL WL FY 7 THUC,

N

oE ZGArS RSt L Qi Zn 3 84 Zof Shlel A¥ZEE]o] Camera Voice
Launcher®ll $12F 22 Spy Camera 53} 7|52 F71517] I8l gstreamer® mp4 TIHLES A
Aot= B2 Zo HQEELITE (9] Camera Voice Launcher®l 4] HA] T|EE 7]50=2

[Spy Rec]oll #+8-2 sHEUELITH)

&, & FXEY AEYe] & JEHTF8] M
2. gstreamer® mp4 ItY THE7]

x264enc, mpdmuxE ©|-83t PCOIAQ] 7H|l2t FAb 7HH5}H7]

A gstreamer?t 22 Ql= PCo| W7HONA 2= FAJoIA mps THLS THEE HHLS ofh

ot Zguict

gst-launch-1.0 -e ksvideosrc device-name="HD 720P Webcam" ! video/x-raw, width=640,
height=480,

framerate=30/1 ! tee name=tt. ! queue ! autovideosink sync=false t. ! queue ! videoconvert !
x264enc tune=zerolatency ! mp4mux ! filesink location=rec.mp4

A7IMe pColl ¥ PUE F2 2 LA S T Ml mps LR UEE script Y
Lk 919k 2ol mpdmux FO1L} filesink BYOIE ©1§3te] HTSHA] G442 mps THI=
A & 2 EUTH mpdmuxE A 71300 x264enc2t= FPYOIE AMESH=E] mpd THY EE]
o] YA M4 EZQ h2643 7|8to2 FF BYRUR] x264encBt= SA h2642 ANIYIH Tof
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mp42 PE= 7 ZFLCh (AT 9 = S 2pAIs] 2= six] ghELIch A)

omxh264enc, mpdmuxS ©]-&3t 2f2H|2|Tto]of|xo] 7iH|2l P4 7HX{3}7]
gstreamer’} 23 Ql= 2ERHI2]|TIO]Q] picamOllA 2= FAFOIM mps THYS THE= HIHES

ofeet Zgich

raspivid -n -t 0 -vf -h 240 -w 320 -fps 25 -b 2000000 -o - | gst-launch-1.0 -e fdsrc ! h264parse !
avdec h264 ! tee name=t t. ! queue ! autovideosink sync=false t. ! queue ! decodebin !
videoconvert | omxh264enc ! h264parse ! mp4mux ! filesink location=rec.mp4

71X+ raspividE ©1&8MA ATt picamE =213 gstreamer?] fdsrc P2 AL £ o
tee P22 271519 mpaZ ZAZ SHAl FHulch. o] W £7] & decodebin 22 h264 EB]
HES 8l t]2YE SF omxh264enc®t mp4muxS O8I FIHL AASHH Hulch
PCel FloA] HEE QtC Ro|E ZoflME= AL h264 EHE x264encE THEO] F o 212
Hj2|ztoloAd= o] Z omxh264enc?t it ofotz 2]&AoAe] EAo] ofylrt ghict A
At X3 ATk Z] 2Bl BR] QRELITE A

T A7} 2fRH2jEto]pE ARSI FFYAF Z0]Z2 vic & o]&5h=d] ¢let Zol A3t F
Aol etz2Hz]|ElolofME F2FE QBiEF .. SIR|R PCR &A Eolsh] & ST

ol Ltzol atz#elatolol th2 ZaflololE Zohitol Y £ it

-¢ flag2 End-of-Stream 22]7]

g el Rt WA= jpg AT P2 DY AN AR 58S AFY A
gstreamer?| pipeline®ll & &= Foiof g|ct, Jzljof FFAS T o HE2 AE 4
= A Z2Ezt8. o] PI5H 2] scriptoll EH gst-launch-1.0 FFO] Tl -e flagE o]

A&Lict o] E212e] 2ju o] AIJIEE FEAF|= AlHol AR end-of-stream 4lZE

O

& mo]zaelo]l e Zofehate Qnliick o] ZeH1g A2 PR gt 2L mpdmux
FYolS YA recmps 2he Telo] THEO] ARt AP 2 g mAPUIchehe
HEQ} & Algfo] E]x] or&LIct,

3. QtE2o|EojlA Fiojet FAF 79517

gt 2olt = Aol RF trEH|Q. f19F 720] gst-launch-1.0 FFOE AMEE & ¢l1 BI=R
pipeline2 THS01°F 317] WEOl -e flagE 8F 7t PASHIE. 1M E AES ot

HU o] glEZa.

http://blog.naver.com/jedijaja/220636966117  S°lA  F7H%F AA9]  tutorial-4.c 2

gst_native_finalize() &4-2] 2ol

gst element send event (pipeline, gst event new_eos ());
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/* wait for EOS message on the pipeline bus */

msg = gst bus_timed pop_filtered (GST _ELEMENT BUS (pipeline),
GST_MESSAGE_EOS | GST MESSAGE_ERROR, GST _CLOCK_TIME NONE);
/* should check if we got an error message here or an eos */

gst element set state (pipeline, GST STATE NULL);

et Zo] AR EOS AT E F= HIHE AESIHZA.
A= x|

9lob 7ol HE2 ol APt Sl Zolt Mt WAl webd ofEH =3 of
Al O o
=2

b e}
W QlEls Ao R Boloh A5 oA EX8] AHRE ¥ 471 Sl

J2iA YA] WhHo 2 olefjet 7o ARstEALITTH

ahcsrc device=0 ! video/x-raw, width=320, heigh=240 ! videobalance contrast=1.0
brightness=0.1 saturation=1.5 hue=0.1 ! videoflip method=clockwise ! tee name=t t. | queue !
autovideosink sync=false t. ! queue ! x264enc tune=zerolatency ! mp4mux fragment-duration=10 !
filesink location=/sdcard/test.mp4

Ad714= mpdmux?| QURF F SHIQ] fragment-duration®] £ £AHms)E ol 5F4=2 =t
moz ZAst= HAYL|th oJ2|sHH T2 EOS(End-of-Stream) AlZE F2] Qrotx
fragment-duration§t A|LFH mp4 THYFo] gHdo] Fjonz 2ot 72 ZAIE ZEY & Sl&Ul
Tt ©R] THEe] AIZTE H71= &5 @Al AFEIRR A4 F2o] Wagh FIYol= A
5kR] QF&vcth SA|gE §] ofRLthE AMEE &= QlEE L.

( UAERoJEo] FIAF A HAESEA|D 4loAl HL2 QtE=2o]t &  Gstreamer
Launcher v2.0 ( http://blog.naver.com/jedijaja/220889903466 =X ) i

O MA [Spy Rec]®ILt [Repository]Oll = 2] A E AISIAIZIAH RIS 4 QI&L|Tt)

4. 15 9 AAESI

udp2 357 9% PColM A3

2] QFE2O|EZ0f|A Camera Voice Launcher v2.02.2 of2lje} 70| udpE G4 HWlctn
AT}
=] .

ahcsrc  device=1 ! video/x-raw, width=320, height=240 ! videobalance contrast=1.0
brightness=0.1 saturation=1.5 hue=0.1 ! videoconvert ! x264enc tune=zerolatency ! rtph264pay !
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udpsink host=192.168.0.100 port=5000
o] W 4A15H= PColA offiet o] shA Fuich

gst-launch-1.0  -e udpsrc port=5000 ! application/x-rtp ! rtph264depay ! h264parse !
avdec_h264

! tee name—=t t. ! queue ! autovideosink sync=false t. ! queue ! x264enc tune=zerolatency !
mp4mux

! filesink location=rec.mp4

tee WHOIZ BAFS BN ol Sh} M1 x264encet mpdmuxE 18 mpd T}
U2 wrom guc

udp2 JA$E FA 2t2HR|EelolA A5}

CtA] QtE 20]E ZOf|A Camera Voice Launcher v2.02.2 2IolIA scriptE of2iel 7o TiA|
udp® ¥ EUin

ahcsre  device=1 ! video/x-raw, width=320, height=240 ! videobalance contrast=1.0
brightness=0.1 saturation=1.5 hue=0.1 ! videoconvert ! x264enc tune=zerolatency ! rtph264pay !
udpsink host=192.168.0.100 port=5000

o] wj 2Alste 2tzufelatololldx  ofefiel Zto] sha Fuich,

gst-launch-1.0  -e udpsrc port=5000 ! application/x-rtp ! rtph264depay ! h264parse !
avdec h264

! tee name=t t. ! queue ! autovideosink sync=false t. ! queue ! decodebin ! videoconvert !
omxh264enc ! h264parse ! mp4mux ! filesink location=rec.mp4

PCOINSt TRITIRIZ tee WHPolZ P4 E7I8HAM st skt %21 omxh264encet
mp4muxE O] &3MA mp4 THYZ BFo™ Fc}

udp2 A3E F4 QEE0| oA AT
CHA] QtE 20]E ZojJA] Camera Voice Launcher v2.02. 2 o}2e} Z4o] ydp2 FAHS B

ahcsrc  device=1 ! video/x-raw, width=320, height=240 ! videobalance contrast=1.0
brightness=0.1 saturation=1.5 hue=0.1 ! videoconvert ! x264enc tune=zerolatency ! rtph264pay !
udpsink host=192.168.0.100 port=5000

o] wj 4415t QtE Zo|E EojqE ofeiet o] st guick

udpsrc port=5000 ! application/x-rtp ! rtph264depay ! h264parse ! tee name=t t. ! queue !
avdec_h264

! videoflip method=counterclockwise ! autovideosink sync=false t. ! queue ! mp4mux fragment-
duration=10 ! filesink location=/sdcard/rec.mp4
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71X videoflip FFOIZ FHHE 90E =3 & 30 tee B E71FH YA AZE x264enc
£ AX|Z] 3 HEZ mpdmuxE FZF=H] 00 scriptollA BATEAT] tee POl Yol o]
h264parseS S84 h264 ZH10 2 THEQ)7] ThEo] x264ence THE QR QA El= 7719,
24 AFZEZO] mpdmux FFOIA fragment-durations RFEA] A3 F0iof Fh|ct,

( #12] BYol= Camera Voice Launcher v2.0 42| repository®ll 2% 1O scriptE RHOtA]
ipet port?F 75t} AMESIAIH FHuIch)

5. Pt 20|t oMol HIAEZ QI35 §

9lo] BE HAEL on] M) B ElE AT 23 Folu] g WA HRAH Y A 218

A
gtE2olt: A7h o A 23 ofe] 35T 222 MME ERIT PA THE Y =

n—ux
== A Camera Voice Launcher
( https://play.google.com/store/apps/details?id=com.homecompany.gstreamer launcher ) 2 H]
AE 3 BA 2 93 Fofl gk A HAPLe A BRI F

( http://blog.naver.com/jedijaja/220889903466 ) °lIA RIS 4 QI&LITt,

6. 22 oY

gstreamer T3 YL ATt o] Y2 thF RIS x|y Fhch AP FIY AFL
Camera Voice Launcher YIHH|O|EE SHHA] 2I88%E A2} Qlojwyjz]7] o gt ¥ A2|E 31
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. Lr|

o] =
1. 29 &7
241t FG4E Solsts T2 3L vicot smplayer?t ol AMRStY 5T £o0D2
victt smplayerg AHEgLTt,
vie tHe 8]

$ sudo apt-get install vlc

smplayer Th2 ¥7]
$ sudo apt-get install smplayer

DAC A%]
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$ sudo vi /boot/config.txt

ol £ 22 Hold #g AA &
#device tree param=i2s=on
#dtoverlay=hifiberry-dac

How to set up sound through DAC+?
sudo i2cdetect -y 1
0123456789abcdef

002 == == = mmm e -

0% <= om m e e e e

30: o= m o o e e e e e e e e
/T S 7,

1)

60: = == —m e e e e e e e

70: = o= m e e e

pi@raspberrypi ~ $ aplay -1
aplay: device_list:252: no soundcards found...

Please provide a link to the =~ configuration instructions.
The latest version Raspbian

/etc/modules
bcm?2708 dmaengine // built-in sound card
snd_soc_bcm2708 i2 s // built-in sound card

snd_soc_pcm512x
snd_soc_hifiberry dacplus

/etc/asound.conf
pcm.!default {
type hw card 0

}

ctl.!default {
type hw card 0

}

/boot/config.txt
dtoverlay=hifiberry-dacplus
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PiFi DAC v2.0 install(-}Q] A3%)
DACE B EE A%

712 Jetc/modules
12c-dev

M2 AB/dTt Jetc/modules
i2c-dev

#i2s-dev

#pcm5122 dmaengine
snd_soc_pem512x
snd_soc_hifiberry_dacplus

1S /43t /etc/asound.conf
pcm.!default{

typehwcard 1 //card®} 1AO]Ol] space
§

ctl.!default{
type hw card 1

}

/boot/config.txt H7

# Uncomment some or all of these to enable the optional hardware interfaces
dtparam=i2c_arm=on

dtparam=i2s=on

dtparam=spi=on

# Enable pi fi Dac pcm5122 DAC chip

#device tree param=i2s=on
dtoverlay=hifiberry-dacplus
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& Audio Device Settings 2= E

Sound card: | bcm2835 ALSA (Alsa mixer) (Default) -

Mo controls visible

No controls are marked as visible. Please open
the Select Controls dialog to select some.

Select Controls... Make Default

& Audio Device Settings DIEE

Sound card: |§snd_rpi_hiﬁberry_dacplus (Alsa mixer) - |

No controls visible

No controls are marked as visible. Please open
the Select Controls dialog to select some.

Select Controls... Make Default
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2. 2|BZ 4%

Mol

DAC K B RCA AMP —_—

UPS e

[01) What is LIRC ?

What is LIRC ?

LIRC is a package that allows you to decode and send infra-red signals of many (but not all)
commonly used remote controls.

Recent linux kernels makes it possible to use some IR remote controls as regular input devices.
Sometimes this makes LIRC redundant. However, LIRC offers more flexibility and functionality
and is still the right tool in a lot of scenarios.

The most important part of LIRC is the lircd daemon which decodes IR signals received by the
device drivers and provides the information on a socket. It also accepts commands for IR signals
to be sent if the hardware supports this.

The user space applications allows you to control your computer with your remote control. You
can send X11 events to applications, start programs and much more on just one button press. The
possible applications are obvious: Infra-red mouse, remote control for your TV tuner card or CD-
ROM, shutdown by remote, program your VCR and/or satellite tuner with your computer, etc.
Using lirc on Raspberry Pie is quite popular these days.

Supported remote controls
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There are some config files for remote controls at the remotes database. This is about 2500 devices
and counting. These devices should work with the general drivers or (if it lacks timing info) the
driver used to create them.

If you can't find your remote control here it does not mean that your remote control is not
supported. It's just that there is no config file for it yet. All remote controls that are supported by
learning remote controls i.e., almost any, should also work with LIRC.

Supported capture devices

Besides a remote control you also need a capture device to read the data from the remote. Former
versions focussed on home-brew capture hardware connected to the serial or parallel port.
Descriptions how to build such hardware can be found here. Current versions of LIRC also
support a broad range of other hardware. As a starter, you can use the kernel built-in support for
many USB dongles and similar. Besides this LIRC supports basically any conceivable way to
capture your data including serial devices, parallel ports, sound input etc. You can see the
complete list in the left pane.

[02] Installation instructions

This chapter describes how to build and install LIRC. Note that LIRC is packaged for all major
linux distributions. If you just want to use lirc, you should be able to install it like any other
package. This way, you don't have to look at the dependencies, build and installation description
found here.

The ./configure script is the ultimate source as to what libraries and tools LIRC requires. The list
here is not complete in any way, being focused on things to install before building.

01) Dependencies

Mandatory dependencies

There are a few mandatory dependencies, all of which packaged on most (all?) Linux distributions.

«  Building directly from the git source tree requires autoconf,automake and libtool.
+  Compilation and linking requires the GNU toolchain including make, gcc, g++ and Id.
¢  python3

«  Building requires modinfo, often in the package kmod. Without modinfo, all kernel drivers are
excluded from the build.

+  Building requires pkg-config.
o Building requires kernel headers, often in the kermel-headers package.

«  xsltproc

Optional dependencies

If these are missing, ./configure can cope with it and still build LIRC in a more or less limited
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way.

«  Several scripts need the python3 PyYaml at http://pyyaml.org/wiki/PyYAML. Some distributions
includes a python3-yaml package. There is also a pypi package at
https://pypi.python.org/pypi/PyYAML. Building without this is possible but not recommended.

¢ Generating the HTML manpages requires man2html.

«  Generating the APl documentation requires Doxygen.

o The lirc-setup GUI configuration tool needs python3-gi and thus also the Gtk libs and icons.
These are not required for the build, though.

«  Building the X11 GUI tools like irxevent and xmode2 requires the X11 header files.

«  The audio drivers needs the alsa and portaudio libs (libraries and headers).

«  The ftdi and ftdix drivers require libftdi from
http://www.intra2net.com/de/produkte/opensource/ftdi/

02) Kernel
As 0f 0.9.0+, lirc uses the kernel modules from the kernel. Some of these are formerly lirc modules
which are now part of the kernel. Thus, building lirc does not involve building any kernel modules
(as it used to).

Some of the former lirc modules are part of the official kernel and should be available on any
reasonably updated system. However, some are in the staging area; if they are part of your kernel
depends on the distro you use (unless of course if you compile your own kernel).

There are example and test kernel modules in the drivers/ directory. None of these are required
for regular LIRC use, but they are supposed to be helpful while testing or writing drivers.

03) Compile and install

Since 0.9.1+, lirc loads drivers dynamically. This means that that the build system is redesigned
to always build all drivers. The former setup.sh script is dropped in favor of a standard ./configure,
make, make install sequence.

When building directly from git, a first required step to create ./configure and some other files is

./autogen.sh

Whether using git sources or just using a distributed tarball, the next steps are the canonical

./configure
make
sudo make install

Notes:
When running the configure script, please pay attention at its output. Specifically, at the very end
it prints a list of the enabled functionality.
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Running configure without options will install lirc in /usr/local according to GNU standards.
However, many examples in this manual as well as other documentation are assuming
that ./configure ran with the --prefix=/usr option, installing in /etc/lirc, /ust/bin etc.

The build system supports VPATH builds which does not clutter the source tree. To use this do
something like:

mkdir _build;

cd _build;
../configure

make

sudo make install

04) Checking the build

Since the dynamic drivers are not linked during the build, it's recommended to check that the
expected drivers are built and can be loaded using

cd tools; ./lirc-1lsplugins -U ../plugins/.libs

Is some cases, lirc-Isplugins will crash on missing libraries e. g., liblirc.so0.0. If so, you need to
add the path where lirc installs it's libraries (by default, /usr/local/lib) to the runtime linker path.
Refer to generic 1d.so(1) documentation.

With working paths lirc-Isplugins will create a list of the all drivers available, and also possible
link errors not revealed during the build. /irc-Isplugins has a -h option providing help, and nroff -
man ../doc/man/livc-Isplugins. 1 | more provides more complete info.

05) Configuration

Formerly, lirc was configured during build where the setup.sh script was used to select driver,
configuration file, etc. Also, there was little support for starting and running the services from
boot. From 0.9.1+ the configuration is instead done after the build. The configuration steps for
the main lircd program involves:

* In some cases e. g., serial devices setting up kernel module options in /etc/modprobe.d
or using udev rules.

Selecting the driver and kernel device for your capture device.

Selecting configuration file for your remote.

Configuring and using systemd to run the services.

Creating lircrc files for your applications.

*  This is described in the configuration guide.

06) Uninstall

Remove the installed artifacts:

make uninstall

Remove the config files, if you don't need them anymore:

rm -rf /etc/lirc/
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rm -f ~/.config/lircrc

You might also want to check /etc/modprobe.d for left-overs.

07) Updating from older versions

The NEWS file describes the changes since last version. Normally, upgrading from a previous
version should not be too painful. However, if you have to update a really old version it's probably
better to make a fresh install.

[03] Configuration guide

01) About this guide

This guide tries to describe the basic configuration steps for commonly used hardware. It's
focused on the basic usage scenario to get the remote up and running, the more advanced features
are not covered. This includes irexec, liremd, ir blasting and the TCP/IP-based remote features.

02) Why should I use LIRC?

Recent Linux kernels have built-in support for IR remotes. Using that, pressing an up-arrow on
the remote works the same way as pressing the up-arrow on a keyboard. This is a modern "just
works" solution. On the other hand, LIRC is an old style linux application which can be tweaked
to do almost anything, but is tricky to setup. So, why would you use LIRC?

«  You might have a remote which is supported by LIRC but not the kernel.

« If you have a remote which isn't supported at all, LIRC is probably your best bet to get it running.
*  You might be on a non-Linux platform supporting lirc e. g., MacOS.

»  You might have an application which is more or less designed to use LIRC.

«  You might need LIRC's capabilities e. g., modes where a single remote button can be teached to
deliver different keys to the application. Handling input to multiple program is also easier with lirc

«  You might want to send IR signals to other devices (IR blasting).

«  You might want to use lirc's applications e. g., irexec(1) which can run arbitrary commands in
parallel with an application such as mythtv or kodi.

So, while the kernel built-in handling works out of the box in many cases, there are still scenarios
when LIRC is the right tool.

03) The default configuration
From 0.9.4+ LIRC is distributed with a default configuration based on the devinput driver. This
should work out of the box with the following limitations:

«  There must be exactly one capture device supported by the kernel
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«  The remote(s) used must be supported by the kernel.
« There is no need to do IR blasting (i. e., to send IR data).

The easy way to check is to try the remotes without lircd running. If it works this way, it should
also work using lircd.
To check the number of supported devices run

1s /sys/class/rc

This should list a single entry rc0.
If you want to use the default configuration you should start and enable the lircd service and

possibly define lircrc files for your applications. However, you can use the lirc_options.conf file
as-is. See systemd-setup

04) Overall Configuration Decisions

}_aingrx input - Application
Y /dev/input/eventX
—> | kernel
remote devinput
lirc > Application
Svarfrun/lirc/lired
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LIRC can be run together with the kernel in different ways. You need to decide on a general
approach.

Depending on whether lirc is used or not application will get data either from the input layer
(/dev/input) or from LIRC (/var/run/lirc/lircd). Using the LIRC data requires application support.
Support for LIRC is common in typical linux htpc applications like mythtv, kodi and vlc; of course
also LIRC applications like irexec, lircmd and irpty supports this.

The /var/run/lirc/lircd interfaces allows several applications to receive input events. On the other
hand, the /dev/input interfaces only allows one application to receive each event. Despite these
limitations, a common scenario is to not involve lirc at all, the upmost path in the picture (kernel

— Linux input layer — application). Unless there is reason to use lirc (above)) this is probably
the way to go.

If you need to use lirc, there are two cases depending on if your remote is supported by the kernel
or not.

e Ifit's supported, the easiest path usually is using the linux input layer decoding and use
that as input to lirc. This is the devinput data path in picture (kernel — Linux input layer
— lirc — app).

e If the kernel built-in decoding can't be used (e. g., due to need of IR blasting or remote
not being supported by the kernel) you should use a lirc driver instead. This is the bottom

data path (kernel — lirc — app).

05) Basic setup flow
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remote

(air gap)
capture
device
l Sometimes needs
modprobe(1) configuration,
kernel
driver

l IR pulse data

lirc
driver

l IR pulse data

Device like /dev/lircO, /dev/ttyACMO,
or /dev/ttySO,

Configure lirc_options.conf
with driver and usually also device,

Use mode2(1) to debug

ired.conf config file.

lirc pass 1
Output socket e, g.,
l Key symbols var/runflire/lired. Use irw(1) to debug.
lirc pass 2 lircre config file.

l Application strings  Use ircat(1) to debug.

Applications
The overall LIRC blues:

*  The remote generates an IR (or perhaps RF) signal.

* The IR data is captured by a capture device such as an IR dongle or a built-in IR port.

* Data from the capture device is caught by a linux kernel driver and made available on a
kernel device such as /dev/lirc0, /dev/ttyS0 or /dev/input/eventXX.

e Data from the kernel is then caught by LIRC using a lircd driver.

* In the next step, lircd converts the kernel data from the lirc driver to key symbols using
the lircd.conf file. The key symbols are presented on the output socket, by default
/var/run/lirc/lircd.

* In the next step the key symbols are converted to application-specific strings using the
~/.config/lircre file and a lirc library.

06) Determine driver and device

To determine the driver to use you might need to know the name of your capture device, what
module the kernel has loaded for it and the kernel device it's connected to.

If our remote is bundled with a capture device such as a usb dongle, your first stop is the remote
database. If you can find your device here, look in lircd.conf file's header for the following

comment:

this config file was automatically generated
# using lirc-0.8.5-CVS(awlibusb) on Thu Oct 30 11:03:30 2008

Here you can learn that this file was recorded using the awlibusb driver. Take a note to the final
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decision.

Next thing to do is to invoke ir-keytable:

$ ir-keytable

Found /sys/class/rc/rco/ (/dev/input/eventll) with:
Driver em28xx, table rc-pinnacle-pctv-hd

Supported protocols: NEC RC-5 RC-6

Enabled protocols: RC-5

Extra capabilities: <access denied>

If you get this kind of output you know the event device (/dev/input/eventll) and the kernel
module loaded (em28xx). Furthermore, since ir-keytable finds the device you know that the driver
is part of the rc subsystem. Not all devices are recognized by ir-keytable, though.

Next step is to inspect dmesg, possibly after reconnecting your device. If you have a standard IR
remote which is recognized by the kernel you can find how it's registered as rcO:

usb 3-2: Product: eHome Infrared Transceiver
Registered IR keymap rc-rc6-mce
input: Media Center Ed. eHome Infrared Remote Transceiver (0609:031d)
as /devices/pci0000:00/0000:00:14.0/usb3/3-2/3-2:1.0/rc/rc0/input 16
rc0: Media Center Ed. eHome Infrared Remote Transceiver (0609:031d)
as /devices/pci0000:00/0000:00:14.0/usb3/3-2/3-2:1.0/rc/rc0
input: MCE IR Keyboard/Mouse (mceusb) as /devices/virtual/input/input17
rc rc0: lirc_dev: driver ir-lirc-codec (mceusb) registered at minor = 0

If you just find something like this you have a device which isn't an IR device (in this case an RF
remote):

usb 2-2: Product: RF receiver
usb 2-2: Manufacturer: X10 WTI

Even if you have an IR device, you might see something like this if the kernel sees it as a keyboard
rather than a remote. Here, an usb keyboard from JITTEL:

Product: JTTEL Composite Devices
hid-generic 0003:20E8:5820.0001: input,hidraw0: USB HID v10.01 Keyboard
[JTTEL Inc. JTTEL Composite Devices] on usb-0000:00:1d.1-1/inputO

For devices like these which not are registered as rc devices (and thus not recognized by ir-
keytable) you might need to find out the corresponding event device as described in Appendix 2

Knowing the capture device name, the kernel module loaded (if any) and perhaps also a /dev/input
device you have to select a driver:

* If ir-keytable located the device you can use the devinput driver. This means that the
kernel decodes the ir signals and converts them to button press symbols. Use something
like (with device as from ir-keytable):

--driver devinput --device /dev/input/event11

If ir-keytable only locates one device (the most common case) you can use
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--driver devinput --device auto
This is actually the default setup, and needs no modifications.

*  From 0.9.5+ you can list all usable event devices using
mode?2 --driver devinput --list-devices

* Ifyou dont wan't to use the decoding done by the kernel, but the device is recognized by
ir-keytable you can have lirc decode the raw signal from the driver. This means using
the default driver which accesses the kernel on a /dev/lirc device, usually /dev/lirc0. Use
something like:

--driver default --device /dev/lircO

From 0.9.5+ you can list all available devices using
mode?2 --driver default --list-devices

* Ifyou could find out the driver used to record this device in the driver database (above)
you should try this driver if it makes sense. If it doesn't make sense e. g., it refers to some
hardware you don't have just proceed.

* if'you can find the device name in the generic driver list you might try to use this driver.
Refer to Appendix 3 for details.

* Ifyou have a device such as a keyboard which is not recognized and can't find a driver
in the driver list or in the lirc-lsplugins output, the feasible option is using the devinput
driver (above).

After selecting the driver and device you should check if there is any driver documentation. After
this, check the driver and device using using e. g., something like

mode?2 --driver default --device /dev/lirc0
Refer to EXAMPLES in the mode2 manpage too see expected output.

The lirc-setup tool can be used to run mode2 with different drivers and devices in a GUI
environment.

If you don't see anything, try to find out: (a) if you selected the correct driver b) If the driver needs
settings (I/O base address, IRQ) in modprobe.d, (c) if the remote which works and (d) if your

capture hardware works.

If you are to use the devinput driver, read on. Otherwise proceed to Getting the key symbols using
lirc driver

07) Getting the key symbols using linux input layer
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[ kernel ]

{ Input layer ]

/dev/input/eventX Use ir-keytable to manage and debug

lirc Use devinput driver
Use lircd.conf.devinput

/var/run/lirc/lircd Key symbols, use irw to debug

If you're lucky, your remote is already supported by the kernel. In order to find out, the first task
is to locate the event device, something like /dev/input/event12 which is connected to your IR
device. This is described in appendix 2.

With the device known use ir-keytable to test if your remote works:

# ir-keytable -t -d /dev/input/event13

Press buttons on the remote. If it starts to print out scan codes and key symbols everything is fine.
Otherwise, try to change the protocol (see the ir-keytable manpage). If this doesn't work, it might
be the end of the road and you might need to use the lirc driver option instead.

Check that all buttons generate output when testing. If there are buttons which are not mapped
(no key symbol) you might not be able to fix this unless you go for the lirc driver option (to change

the key symbol is perfectly possible, but probably not what you want here).

Then, activate the devinput.lircd.conf template which comes with lirc:

$ cd /etc/lirc/lircd.conf.d; sudo cp devinput.lirc.dist
devinput.lircd.conf

If the devinput.lircd.dist file is not available or have some problem it can be re-generated using
the script lirc-make-devinput(1). This might become necessary if the running kernel is different
from the one used when packaging the lirc files.

Start the lircd daemon and use irw to check:
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$ lircd --device /dev/input/eventl3 --driver devinput
$ irw

Press remote buttons. You should see the key symbols being printed. When so you are done and
can proceed to Configure systemd

Depending on your box, it might be that the event device found this way changes after a reboot.
If this becomes o problem, look into appendix 6

08) Getting the key symbols using lirc drivers

Kernel devices

kernel rc driver Needs configuration

Pulse data on
a kernel device like

e /dev/lircd or /dev/ttyACMa

l pulse Use mode2 to debug

lirc pass 1 lirc.conf
fvar/run/lirc/lircd

You have already determined the driver and device to use which is verified using mode2. Make
sure the lirc driver can read the remote, and produce pulses:

lirc pass 1: Using lircd.conf, convert pulses to key symbols like KEY UP:

The lircd.conf'is the file which lircd uses to read data from the driver and then convert (or decode)
it to key symbols. It's the single most important lirc configuration file. There are some ways to
find or create such a file.

The lirc-setup GUI tool can be used to find and download both driver and configuration
file which also can be tested in a GUI environment.

If you manually selected a driver from the driver table it might need a specific lircd.conf.
Such drivers are best installed using the lirc-setup tool but the corresponding
configuration files can also be downloaded from the website(below)

You can use one of the already existing configuration files on the lirc-remotes website.
You can browse here or use the irdb-get tool to search and download such files.

You can create your own configuration using the irrecord tool

If you already have a config file for the libirman package you can convert it using the
irman2lirc script that you can find in the contrib directory.

It's also possible to convert CCF files and Pronto codes to a valid lircd.conf file using
the pronto2lirc script.

The irscrutinizer tool from harctoolbox.org can convert a wide range of formats to
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lircd.conf files. It can also record data the same way as irrecord.

Even if you obtain the configuration file without using lirc-setup, you can still use it to verify the
configuration. It runs lircd and irw as described below, making testing much simpler.

To install the file it should be copied to the lircd.conf.d directory, usually /etc/lirc/lircd.conf.d.
Make sure the name ends with .lircd.conf.

If you are using several remotes you need to combine several lircd.conf files. See Appendix 8

After installation you should be able to start the the lircd daemon using something like:

$ lircd --nodaemon --device /dev/lirc@ --driver default

Verify the results using irw(1) in another window. Pressing buttons should give something like:

$ irw

000000037ff07bef 00 KEY_VOLUMEUP Acer_Aspire_6530G_MCE
000000037ff07bef 01 KEY_VOLUMEUP Acer_Aspire_6530G_MCE
000000037ff07bdd 00 KEY ENTER Acer Aspire 6530G_MCE
000000037ff07bdd 82 KEY_ENTER Acer Aspire 6530G_MCE

Once irw works you are done with this step: lirc can convert the button presses to key symbols.
The next step is to convert the symbols to configure the systemd service.

09) Configure systemd

By now you should know the driver and device used when running lircd. Update the configuration
file /etc/lirc/lirc_options.conf with the driver and device you have determined:

[lircd]

nodaemon = False
driver = default
device = /dev/lircO

You should then be able to start, stop and inspect the service using:

# systemctl start lircd.socket

# systemctl stop lircd.socket

# systemctl status lircd.socket lircd.service
# journalctl -b 0 /usr/sbin/lircd

Check that you can start/stop a working service, irw is your friend. If you are using another init
system than systemd, you need to make similar steps.
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10) Converting key symbols to application strings

keysyms Use irw to debug,
lirc pass 2 ~/.configf/lircrc
Jvar/run/lirc/lircX

config strings
Use ircat to debug.

Application

Using ~/.config/lircrc, convert the key symbols to application-specific strings.

The first step is to create a simple configuration for just one key for the irexec application, dipping
a toe into the water. Create the following file and store it as ~/.config/lircre:

begin
remote = mceusb
button = KEY RED
prog =irexec
config = echo "foo"
end

Notes:

o The remote (here "mceusb”) is the name attribute from the lircd.conf file i. e., the line starting
with 'name’.
«  The button is a key symbol from the *.lircd.conf. If you don't have a KEY_RED, use another button.

«  The whole idea with this step is that each application has its own translation. We will use the simple
irexec app as prog for now, and check what kind of data it will receive when pressing the KEY_RED
button.

« The config string is what irexec will receive when we press the KEY_RED button.

With this irexec file in place, we use ircat(1) to check what irexec receives when we push the
KEY_RED button:

$ ./ircat irexec

echo "foo"
echo "foo"
echo "foo"
~C
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So, at this point you can start irexec, and it will do actually echo some "foo" when you press the
red button:

$ ./irexec
foo

foo

~C

$

With this simple example working, you now need to create complete config files for your
application(s). First, you should read .lircrc chapter . Then, create your application config setup
in ~/.config/lircrc and test it with ircat as above.

Depending on your application, lirc-config-tool might be able to generate a starting point. i See
appendix 5.

Once the application is up, you might want to exploit LIRC's capabilities:

«  Using irexec(1) you can configure lirc to run arbitrary program when a button is pressed.
«  Using liremd(1) you can use lirc to let the remote emulate a mouse.

«  You can setup lirc to transmit IR signals (IR blasting) to other devices e. g., let the remote send ir
signals to a TV set. The program is irsend(1), you might want to scan the web for howto:s.

11) Appendixes
a) A1: Configuring the kernel

When using the default LIRC IR driver, the kernel IR driver must be configured to send the data
only to the /dev/lirc device and not to the general input layer. If not, each button event will
delivered twice to the application, both through /var/run/lirc and /dev/input.

As of 0.9.1+ this is configured automatically by lircd, and neither the echo 'lirc' >/sys/class/rc/...
nor the protocol udev rule should normally be required.

lircd can run either as root or as a regular user. In the latter case you might need to adjust device
permissions.

Also, some lirc drivers conflicts with the kernel drivers. A common example is the lirc atilibusb
driver which conflicts with the kernel ati_remote driver. Another example is lirc serial drivers
which conflicts with the kernel default tty driver. Such conflicts shows up as dmesg output about
not being able to open the involved device, plus various other symptoms.

If required, the default driver configuration can be done using /sys/class/rc interfaces or using a
udev rule. Conflicting kernel drivers must be blacklisted. Conflicts on serial ports can be handled

by disabling the kernel serial driver for that port.

When using serial or parallel port hardware the proper kernel module must be loaded with correct
options. This requires modprobe(1) configurationi.
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Using TV-cards requires some extra attention.

Kernel IR driver runtime configuration.

The builtin ir driver subsystem is aware of LIRC, and is capable to send all data through /dev/lirc0.
If lircd fails to configure this automatically it can be done manually:

# echo -- 'lirc' > /sys/class/rc/rc0/protocols

Here, 'rc0' is OK if you have only one infrared device. Note that this is not persistent, you need
to do this after each boot.

Using '-lirc’ instead restores the normal kernel operation when stopping LIRC.

Kernel IR driver udev configuration

Likewise, if lircd fails to configure the kernel IR driver automatically you can create a file
/etc/udev/rules.d/99-remote-control-lirc like:

SUBSYSTEM=="rc", ATTR{protocols}="lirc"

This is persistent and makes all ir (i. e., rc-based) devices send data only through /dev/lircO where
it can be retrieved by the 'default’ driver. The file is available in the contrib/ directory.

Kernel module conflicts

When using remotes which are not infrared, the corresponding driver is not affected by the
methods above. One example is an RF remote which uses the atilibusb LIRC driver. This conflicts
with the ati_remote kernel module, which thus needs to be disabled. Do this by creating the file
/etc/modprobe.d/blacklist-atiremote.conf like:

# Conflicts with LIRC.
blacklist ati_remote

For known cases the lirc-setup tool generates blacklisting configuration files.

The contrib directory contains a file 61-lirc.blacklist-all.conf which blacklists all kernel drivers
known to conflict with any lirc plugin. While in most cases an overkill, it can be helpful.

In general, finding out what module to blacklist is not always easy. dmesg(1) sometimes gives a
hint about conflicts on a device. Another method is to boot the system without the usb device

connected, and do a Ismod. After that, connect the device and make a new Ismod. Comparing the
different outputs might give a clue.

Adjusting kernel device permissions

When lircd not runs as root, it needs read and write access to the kernel device it communicates
with. Since devices in Linux are handled by udev this is handled by udev rules.

Many drivers including the default driver uses the /dev/lirc or USB devices. In the contrib
directory is an example file for the these devices called 60-lirc.rules containing:

206



KERNEL=="1irc[0-9]*", SUBSYSTEM=="Iirc", GROUP="lirc", MODE="0660"
ACTION=="add", SUBSYSTEM=="usb", \
RUN+="/usr/bin/setfacl -m g:lirc:rw $env{DEVNAME}"

The file should be stored in /etc/udev/rules.d/60-lirc.rules This example gives users in the group
lirc full permissions to the /dev/lircO devices using regular group permissions. It also gives
members of the same group access to all USB devices using extended permissions (ACL). It
should be simple to adopt to other users (USER=), usernames and devices. Refer to more generic
udev docs.

The devinput driver uses the /dev/input/event* devices. These are often accessible for members
of a specific group; the best solution is then to add this group the the lircd user's supplementary
group e. g., using usermod -aG input lirc which adds the input group to user lirc. See Running as
a regular user

Disabling kernel serial port reservation

Usually the default kernel serial port driver grabs all ports it auto-detects as soon as it is loaded
and the LIRC modules won't be able to use any of them.

This needs to be resolved using the setserial(1) tool. An example how to load a lirc_serial module
on /dev/ttySO0:

setserial /dev/ttyS0O uart none
modprobe lirc_serial
This could be added to lirc_options.conf as a modprobe section e. g.,:

[modprobe]
code = setserial /dev/ttySO uart none; modprobe lirc_serial
This section is parsed by the lircd-setup tool which runs as root when lircd is started.

lirc-setup can generate this section in many cases.

Debian users should adjust their /etc/serial.conf. Note that lirc_serial probably needs some
modprobe setup, see below.

modprobe configuration

The kernel loads the appropriate driver for most modern, USB-based using udev hotplugging - as
soon as the device is connected the corresponding kernel module is loaded. However, when using
hardware connected to e. g., serial or parallel ports the proper kernel module must be manually
loaded. This is done using modprobe(1) options or modprobe.d(5) files. Options to modprobe
include things like the actual port, interrupt to use etc.

lirc-setup can generate proper /etc/modprobe.d files in such cases. modinfo(1) also provides
useful info. In any case, the proper kernel module must be loaded with correct options before lircd
is started.

TV cards

To use any remote control receivers connected directly to a bttv based TV card you will need a
working bttv setup in your kernel. For most TV cards we rely on bttv autodetection. That way you
don't have to give any parameters to the module as they are selected internally depending on the
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information the bttv module gives us. This means that you should pay attention that your TV card
is detected correctly by bttv, as can be checked using dmesg(1).

b) A2: Finding the event device

c) A3: Understanding the driver table

d) A4: Normalizing the lircd.conf

e) A5: Generating the .lircrc

f) A6: Addressing changing event devices
g) A7: Running irexec

h) A8: Using multiple remotes

i) A9: Using multiple capture devices

j) A10: LIRC configuration files

k) A11: Using home-brewn hardware

I) A14: Running as a regular user

[04] Configuration reference

01) lircd.conf file format

A description of the format is available in the lircd.conf(5) manpage. In fact you probably don't
need to know anything about it except that it's maybe the most important part of the package.

02) Configuring liremd
ircmd can be used to emulate a mouse with your remote control. Depending on the config file
described in the next section it converts IR signals into mouse events. It currently supports three
mouse protocols (MouseSystems, IntelliMouse and IMPS/2). For compatibility reasons the
default protocol is the MouseSystems protocol but the preferred is the IntelliMouse protocol. The
advantage of this protocol is its wheel-mouse support. That way you can for example configure
Netscape to scroll if you press certain buttons.

IMPS/2 used to be the preferred protocol since it also has wheel-mouse support and IntelliMouse
was not available. However PS/2 protocol specifies that the mouse must accept and reply to
specific commands, and that can not be done through the pipe lircmd uses. For this reason
IntelliMouse support was written and is currently the preferred protocol.

lircmd can basically be used with two applications: X11 and gpm Using gpm makes no sense with
a modern X installation since this supports multiple mouses natively.
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a) X11

Put this section in your Xorg.conf file to use the lircmd emulated mouse in addition to your normal
one.

Section "InputDevice"
Identifier "LIRC-Mouse"

Driver "mouse"

Option "Protocol" "IntelliMouse"

Option "SendCoreEvents"

Option "Buttons" "5"

Option "ZAxisMapping" "4 5"
EndSection

b) uinput and effective user

If your distribution does not have uinput enabled by default (i. e., there is a /dev/uinput device)
add to the file /etc/modules the entry:

uinput
To make this device writable for regular users create a new file /etc/udev/rules.d/55-uinput with
one line

KERNEL=="uinput", MODE="0666"
However, this has security implications. The preferred setup is to use the example rule in the
contrib directory which makes /dev/uinput accessible for the lirc user, and then run lircmd as this
user

Another alternative is to run lircmd as root. In this case this no udev rule is required, but it raises
other security concerns.

Finally, run liremd with the --uinput option (which can be set in lirc_options.conf).

c) systemd

LIRC ships with systemd support files. To start lircmd, use

# systemd start lircmd.service

To make it start at boot time use:

# systemd enable lircmd.service

03) liremd.conf file format

The config file for lircmd is quite simple. Just look at the example in the contrib directory. Some
drivers even already bring their config file for lircmd with them so liremd is ready to run.

PROTOCOL <protocol>
You can choose between MouseSystems, IntelliMouse and IMPS/2 protocol. The default is
MouseSystems protocol.
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ACCELERATOR  <start> <max> <multiplier>

Change the values here if your mouse pointer is moving too fast/slow. Usually the mouse pointer
moves 1 pixel every time it receives a signal. The values here specify how much mouse movement
accelerates if you hold down the according button on your remote control for a longer timer. The
start value is the threshold that starts acceleration. Then the amount of pixels is calculated with
the following formula: x=repeat*multiplier, where repeat is the number of repeated signals. max
specifies the maximum number of pixels the pointer can move due to a single command.

ACTIVATE <remote> <button>

TOGGLE ACTIVATE <remote> <button>

I recommend that you use a special button to activate the mouse daemon with this command. You
will see whenever the daemon is activated/deactivated directly on the screen. If you omit this
command the daemon will always be active.

The difference between ACTIVATE and TOGGLE ACTIVATE is how you leave the mouse mode.
With TOGGLE ACTIVATE you have to press the button that you use to enter the mode to leave
it. With ACTIVATE you will leave mouse mode as soon as you press a button that is not used for
any function in the config file.

MOVE [N[E|W]|E|S[E|W]|W] <remote> <button>
The obvious functionality. You can even get better granularity by combing different commands
(copied from the config file for AnimaX remotes):

MOVE N  ANIMAX MOUSE PAD MOUSE NNE
MOVE _NE ANIMAX MOUSE PAD MOUSE NNE
This also demonstrates that all commands are executed beginning at the top.

MOVE [IN|JOUT] <remote> <button>
This will only work with IntelliMouse and IMPS/2 protocols and indicates movement of the wheel.

BUTTONx CLICK, BUTTONx DOWN, BUTTONx UP, BUTTONx TOGGLE <remote>
<button>
This simulates according events for the left (x=1), middle (x=2) or right (x=3) mouse button.

IGNORE <remote> <button>

Pressing ignored buttons won't cause the mouse daemon to deactivate. This is useful, for example,
if your remote sends separate press or release codes that you have mapped in your lircd.conf. This
only makes sense if you use ACTIVATE instead of TOGGLE ACTIVATE.

"*'is allowed as wild card for button and remote. Please note that every line that fits to the received
signal will be executed. Parsing starts at the top of the file.

04) lircre file format

The lircrc file is used to map the key symbols defined in lircd.conf to application-specific strings.
Thus, this file cannot be configured until lircd has been configured to provide proper key symbols

as displayed by irw.

The lircre file should be placed in the home directory as ~/.config/lircrc. Optionally you can create
a system-wide configuration file located in /etc/lirc/lircrc which will be used when no lircrcfile
can be found in the user's home directory. The idea is to have configuration information of all
clients in one place. That lets you keep a better overview of clients and simplifies the use of modes
explained later.
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The preferred setup is to have a main ~/lircrc which includes a number of other files, typically
living in ~/.config/lircrc/*. The contrib directory contains a number of example files, most of
which created using lirc-config-tool for an ordinary MCE remote

First I will explain the syntax of the lircrcfile itself. The file consists of one or more of the
following constructions:

begin
prog
remote = ...
button =...
[button = ...] (optional, for key sequences)
repeat = ...
delay =...
ignore first events = ...
config =...
[config = ...] (optional, for toggle button behaviour)
mode =..
flags =...
end

Bringing it to the point the above says which program (prog) should do what (config, mode, flags)
if you press a certain button (remote, button) a specified time (repeat, delay). By default for each
remote signal received the lircrc config file is read from top to bottom and each matching
configuration is executed in order of appearance.

prog
gives the name of the program that should receive the configstring given in config.

remote, button

specify a key of a remote control that launches an action. Key sequences can be specified by
giving more then one remote/button string (not on the same line, but using separate remote/button
tokens on separate lines). The character '*' can be used as a wild card for remote or button. The
default for remote is '*'. The remote name must always be given before its according button. When
using key sequences a given remote is valid for all following buttons until you specify another
remote.

repeat

tells the program what shall happen if a key is repeated. A value of zero tells the program to ignore
repeated keys. Any other positive value 'n' tells the program to pass the config string every 'n'-th
time to the according application, when a key is repeated. The default for repeat is zero.

delay

tells the program to ignore the specified number of key repeats before using the "repeat"
configuration directive above. This is used to prevent double triggers of events when using a fast
repeat rate. A value of zero, which also is the default, will disable the delay function. If "repeat"
value is zero but "delay" is set, there will be a single event generated after the delay period expires
(with another one before delay period starts).

ignore_first_events
ignores the specified amount of first events. Same as "delay" but without an event before delay
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period starts. This allows to define the reaction on the long key presses. Should not be set together
with "delay".

config

is the string that will be passed to the according application whenever the specified key sequence
is received by lircd. If you give more than one config string, the config strings will be passed to
the applications by turns. With this feature you can for example implement toggle buttons.

You can pass non-printable characters to applications with all standard C escape sequences (most
common are: \n = line-feed, \r = carriage return, \t = tab, \e = escape, \<n> = ASCII code in octal
representation, \x<n> = ASCII code in hexadecimal representation, \\ = backslash). Additionally
you can supply Ctrl-X by specifying \X where X is an upper character or @. For example \C is
Ctrl-C.

mode

tells the program to enter a special mode. You can group several configurations by putting them

into the following, where mode stands for the mode where these configurations should be active:
begin mode

end mode
All configurations embraced by this mode construct will stay inactive until the program enters the
given mode by using the mode token. Please note that configurations outside a mode will always
stay active even though you enter a specific mode. To prevent the execution of such "global"
configurations you can place these at the end of the config file below all mode constructs and use
the quit flag described below to stop execution of further configurations when a match happens
inside a mode block. If mode is equal to the name of a client application this application will
always start in this mode. Consider this situation: you want to start xawtv with irexec and enter
the tv mode. Then irexec would enter the tv mode but xawtv would begin without any mode
enabled. By renaming the mode from tv to xawtv you can solve this problem.
Another way to specify a startup mode is by using the startup _mode flag as described below.
Caveat: In order to avoid many identical entries all actions that modify the mode a program
currently is in are independent of the prog token.

The following are valid flags:

once
This is only allowed in conjunction with the mode directive. The config string is passed to the
application only the first time the mode is entered or you have explicitly left this mode. This is
useful for starting an application whenever you enter a special mode.

quit

Usually all configurations are examined whether they have to be executed. You can stop this
immediately with this flag. Configurations further below will not be executed if the current button
press matches the current configuration. A match also happens if the current configuration defines
a button sequence and only part of the sequence already was entered.

mode
This is only allowed within a mode block. It tells the program to leave this mode.

startup_mode
Tells the program to start in the mode given in the mode keyword. The following example tells
the program to start in the browser mode
begin
flags = startup _mode
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mode = browser
end

toggle reset

This will only have an effect if you have specified several config lines to implement a toggle
button. Usually the toggle state is always saved for the button regardless of other button presses.
But with this flag the toggle state will be reset to the first config entry as soon as a different button
not matching the specification in the current block is pressed.

If you press a button on your remote the lircrc is searched from top to bottom for matching
configurations. Be aware that the search is not stopped by a match unless you have specified the
quit flag in the matching configuration. You should also be aware that if a configuration changes
the current mode, the change takes effect immediately, which means that the further search for
matching configurations beginning at the next configuration further down will take place with the
new mode setting.

It is possible to split the lirc configuration into several files by using the include command. It tells
the parser to read the specified file before resuming the current one:

include ~/.config/lirc/xawtv

If the specified filename begins with "~/", "~" will be substituted with the content of the HOME
environment variable. The filename also can be put inside <> and "" characters which in contrast
to the C preprocessor do not have special meanings.

A simple example for a lircrc file (supposing you using an AnimaX remote and use the sample
files for this remote from the remotes database. If you have another remote change remote= and
button= according to your remote [t definitions are made in the lircd.conf file]):

begin
remote = ANIMAX
button = MENU DOWN
prog =irexec
repeat =0
config = echo "Hello world!"
end

If you have saved this as ~/.config/lircrc , start irexec. Press the button which is selected in the
button= line and you will see a 'Hello world!' on your screen. As you can see irexec is a simple
program launcher. Of course you can do a lot more than just start programs. Be aware that irexec
will wait for the started program to finish, before it will resume it function. If this is not what you
want, you should add a "&" at the end of the config line to start the desired program in background.

Differences in the order of configurations in lircrc can lead to completely different results, as this
example shows:

begin order
begin
button = OK
prog = irexec
config = echo "This is printed last"
end
end order
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begin
button = OK
prog = irexec
config = echo "This is printed first"
mode = order
flags = quit
end

Using this order on first key stroke of OK
"This is printed first"

will appear - the command is executed and the mode 'order' is entered. The second stroke (and
every further one) will lead to

"This is printed last"
"This is printed first"

Both configs are executed, even though the second is outside the mode; the quit flag has no effect
- no other config is following it in the lircrc file.

Changing the order within the lircrc to

begin
button = OK
prog = irexec
config = echo "This is printed first"
mode = order
flags = quit
end

begin order
begin
button = OK
prog = irexec
config = echo "This is printed last"
end
end order
will lead to

"This is printed first"

on every stroke. The second config is never executed: even though the mode is changed it can not
take effect (because of the quit flag). To achieve unrestricted usage of keys within modes place
all mode-configurations before all other configurations; and use quit flags within the mode if you
don't want other configurations to be executed.

If you start a LIRC client program, it reads your ~/.config/lircrc and reacts only on prog= entries
which point to itself. All programs should give you the possibility to use an alternative config file.
If you have included more than one program in your lircrc, then start all these programs, they
react only to their according entries in lircrc. This also leads to a disadvantage of the mode concept.
If you don't start all client programs at a time the mode they currently are in may differ between
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applications. Also key sequences might not be recognized equally because all programs then don't
have the same starting point. In order to solve this problem there is the lircred program since
version 0.8.0. lircrcd's purpose is to synchronise all clients and maintain a common mode for all
applications. In order to use the lircred feature you have to explicitly enable it by adding the
following line at the beginning of the file:

lircrc_class default

This directive can only be used in a top-level file, not in an included one. The string default could
actually be any identifier; clients using a lircrc with the same string will synchronized.

In versions before 0.9.2 the same effect was acheived with a "shebang", a first line in the file #!
lircred From 0.9.2+, the support for this deprecated and it will be removed in an upcoming release.

05) Sending infrared signals

The LIRC package contains the irsend tool for sending infrared signals to e.g. your TV or CD
player. For reliable transmission a good config file is even more important than for receiving. A
discussion of all the infrared protocols is way beyond the scope of this manual but when creating
a config file at least read the hints at the end of this manual. You can find exact timing
specifications for most common protocols in files retrieved from the remotes database located
using irdb-get find generic

LIRC also provides interfaces to develop applications which sends data. Sine 0.9.2, the primary
interface is the client API.

[05) Manpages

01) Programs and Drivers Overview

a) LIRC manpages and user-space drivers overview

LIRC contains a quite large number of tools. This chapter tries to provide an overview.

b) User programs

« irsend sends data using lirc from the command line.
«  irpty emulates keyboard input from a tty using a remote.
« irrecord can create a new lircd.conf for a remote which isn't available in the database.

c) Daemons

o lircd is the main LIRC daemon and runs as a systemd service. It usually reads from a kernel device
like /dev/lircO or /dev/ttyACMO and presents the decoded data on an output socket like
var/run/lirc/lircd.

o lircred is a helper daemon which coordinates the LIRC state as defined in lircrc in different clients.
It's managed, started and stopped by lircd.

¢  lircmd runs as a systemd service. It reads data from the lircd output socket and generates mouse
events, so that a remote can emulate a mouse.
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irexec normally runs as a user daemon in the session. It is used to run arbitrary commands on
various button presses.

lircd-uinput connects to the lircd output socket and forwards the decoded button presses to the
kemnel uinput device. This makes the lirc events available to other applications in the same way as
events from other input devices.

lircd-setup is a small, one-shot program which runs commands as root before starting lircd .

d) Configuration tools

irdb-get can list, search and download lircd.conf remote configuration files from the remotes
database.

lirc-setup is a GUI tool which can create the different configuration files after some user dialogs.

lirc-Isplugins lists the plugins and drivers which are actually available in an installation. It also
provides info on the drivers, including drivers that can't be loaded.

lirc-Isremotes can parse lircd.conf configuration files and act as a static checker. It is also used
to provide dense, parseable keyword information about remote config files.

lirc-config-tool can generate a first shot for lircrc configuration file for some applications. It can
also be used to sanitize old lircd.conf files which does not use symbols from the official namespace.

lirc-make-devinput can generate a site-specific devinput.lircd.conf configuration file.

e) Test and debug tools

mode2 monitors the data sent from the kemnel to lircd. It displays either timing information or, if
the hardware decodes the signals, the decoded values.

irw monitors the data sent from lircd to the applications, normally in the /var/run/lirc/lircd socket.

ircat connects to same socket as irw. However, it displays the application strings delivered to the
application after mapping the lircd output using the lircre file.

irpipe works together with the irpipe kemel driver. It can be used to feed data to lircd which it can
read on /dev/irpipe0. This device works the same way as /dev/lircO as seen from lircd.

irsimsend can "send" data using a lircd.conf configuration file and store the data (pulse/space
durations) in a file. This file can be used with irpipe to send the same data to lircd.

irsimreceive can "receive" from a file e. g., created by mode2(1) or irsimrecieve(1).

irtestcase can log the data from a remote together with the decoded symbols. 1t can also send the
data to lircd and check that the decoded symbols matches the logged ones.

f) User-space drivers

Note that many drivers lacks documentation. Use lirc-Isplugins to generate the complete list of
drivers with some basic info.

alsa-usb receives IR data over the microphone input, using the alsa drivers.
atilibusb receives RF data with various hardware using the X10 chip.

atwf83 receives IR data using Aureal ATWF@83 ESKY chip.

audio sends IR data using standard audio hardware.

default sends and receives IR data using any device supported by the kemnel.
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«  devinput receives IR data from any remote supported by ir-keytable(1) with a minimum of
configuration.

« file driver logs data (pulse durations) otherwise sent, and can also be used to "receive" simulated
data from a file.

«  girs driver receives and sends IR data using a serially connected remote device compliant with the
Girs standard (for example for usage with the Arduino).

«  imon-24g handles data from the iMON 2.4G DT/LT remote.

«  imon handles data from various iMON remotes.

« iguanair) receives and sends IR data using the IguanalR devices.

« irtoy recieves and sends IR data using the Dangerous Prototypes IrToy device.

«  srm7500atilibusb receives RF data using a Philips SRM-7500 capture device.

« tira sends and receives IR data using the Home Electronics Ira/Tira capture device.

«  udp receives data over a network UDP port using a specific protocol.

There is also External plugins documentation.

Devices and data formats
o lirc(4) data formats and ioctl commands for the /dev/lirc[0-9] devices. This manpage has been
upstreamed to the linux manpages project.

e lircd.conf: the lircd.conf format.

02) Programs and tools
a) ircat

NAME
ircat - print strings when pressing buttons

SYNOPSIS

ircat [options] <prog>

DESCRIPTION

This program prints config strings to standard output. It can be used to provide remote control
input to scripts and to debug your .lircrc file.

The argument to the program is the program name, as it appears in the prog entries in .lircre.

-h --help

Display usage summary.
-v --version

Display version.

-c --config=<file>

Set config file.

EXAMPLES
If .lircrc contains:

begin
prog = myprog
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button = KEY CHANNELUP
config = next_file

end

then

$ ircat myprog
will print "next_file" (followed by newline) every time the button bound to KEY CHANNELUP
is pressed.

ENVIRONMENT
LIRC SOCKET PATH
The lircd(8) output socket used to retrieve data. Defaults to /usr/var/run/lirc/lircd

SEE ALSO

The documentation for lirc is maintained as html pages. They are located under html/ in the
documentation directory.

b) irdb-get

NAME
irdb-get - list, search and download lirc configuration files.

SYNOPSIS

irdb-get update

irdb-get find <string>
irdb-get info <id>

irdb-get download <id>
irdb-get list [pattern]
irdb-get find-driver <string>
irdb-get yaml-config

irdb-get <-h|--help|-v|--version>

DESCRIPTION
irdb-get can list, search and download lirc remote configuration files. It works by downloading
an index file, making all operations besides the actual download local.

Entries in the index are identified by an id. Such an id is on the form dir/remote e. g.,
x10/ati_remote_wonder III

COMMANDS
update
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Download the index from the remote repository.

find <string>

List all entries in the index file matching <string>. Matching is done using regular shell match
syntax (i. €., not regex).

find-driver <string>

List all entries in the index with a given driver. The matching is exact, no wildcards.

info <id>

Print some more info about a given entry.

download <id>

Download the configuration file for a given entry. The filename is printed on stdout.

list <pattern>

List entries matching <pattern>. <pattern> is on the form dir/remote e. g., x10/ati* or
*/ati_remote_wonder* .

The first word in the list is something like -RL- where the letters represent:

R

Raw configuration.

T

Remote has timing information i. e., it can be used with generic capture devices.
L

Remote has a liremd config file.

P

Remote has a photo.

yaml-config

Prints a YAML file on stdout which maps drivers to remote files with corresponding driver
attribute. The format is unstable and primarely used by lirc-setup(1).

OPTIONS

-h, --help

Print help message.
-V, --version

Print version info.

ENVIRONMENT

LIRC_REMOTES URL

The base URL used when downloading config files, defaults to https://sourceforge.net/p/lirc-
remotes/code/ci/master/tree.

LIRC_ REMOTES_LIST

URL to a file listing all remotes, as created by lirc-lsremotes(1). Defaults to http://lirc-
remotes.sourceforge.net/remotes.list.

XDG_CACHE_HOME

If defined, relocates the cached, downloaded remotes listing file to
$XDG CACHE HOME/remotes.list, see FILES.

FILES
~/.cache/remotes.list
The index file downloaded on demand or by the update command.

C) irexec

NAME
irexec - run programs with one button press
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SYNOPSIS

irexec [options] [config_file]

DESCRIPTION

irexec executes commands on an IR signal decoded by lircd, the LIRC daemon. It uses an lircrc
config file where the config = entries are executed. E. g., given the following config file snippet

begin
prog =irexec
button =KEY RED
config = echo "KEY_ RED"
end
irexec will echo KEY RED on the terminal when the corresponding button is pushed on a remote.
The command is an arbitrary shell command executed asynchronously - irexec does not wait for
it to complete.

ARGUMENTS

config_file

lircrc configuration file. irexec only uses entries with prog = irexec. The path defaults to
~/.config/lircrc.

OPTIONS

-h, --help

Display usage summary

-V, --version

Display version

-d, --daemon

Make irexec fork to background. In this case a config file should be given on the command line
as irexec won't be able to find any home directory.

-D, --loglevel [level]

Determine the amount of logging information. [level] can be a symbolic syslog level: error,
warning, info, notice or debug. lirc also defines three additional levels trace, trace and trace2
which gives even more messages (trace2 bringing the most). However, in the log these messages
are marked as debug. By default, no logging is done.

-n, --name <name>

Use this program name instead of the default irexec as identifier in the lircd.conf file.

ENVIRONMENT
LIRC SOCKET PATH
Path to the lircd socket irexec reads from, defaults to /usr/var/run/lirc/lircd.

FILES

~/.config/lircrc

Default config file

/usr/etc/lirc/lircre

Config file used by the systemd irexec service.

~/.cache/irexec.log

Debug log. Setting the XDG CACHE HOME environment variable relocates this file to
$XDG CACHE_ HOME/irexec.log

NOTES

For versions up to 0.9.1 irexec used to wait until the executed program terminated. Old
configuration files thus often includes a '&' appended to the command string to avoid being stuck
in the command. This is not required in 0.9.2+ which cannot wait for command completion.
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irexec should run as a service. The contrib directory contains a .desktop file which could be
dropped in ~/.1ocal/autostart. Doing so creates a service which can be handled by regular desktop
tools such as gnome-tweak-tool on all major desktops. If running restricted commands such as
powering off the machine is required, sudo(8) can be used to allow regular users to run such
commands.

An alternative is to use the irexec.service systemd service which runs as root (and can run in
parallel with the desktop service). Running as root has severe security implications. See the
Configuration Guide in the html documentation.

d) irpty

NAME
irpty - Pseudo tty driver.

SYNOPSIS

irpty [options] config_file -- program [args ...]

DESCRIPTION

irpty connects to lircd to receive infrared codes and converts them to key strokes. E.g. type irpty
~/.config/lircrc -- workbone to control the CD-player program workbone. Of course you will have
to create an appropriate config file for this purpose first. The config string will be passed to the
desired application. Note that you can use escape sequences to specify non printable characters.
Have a look at the .lircrc file format description for details.

OPTIONS

-h --help

display usage summary
-V --version

display version

-e --no-echo

disable echo

-1 --ignore-eof

ignore EOF

-n --non-interactive
force non-interactive mode
-v --verbose

verbose mode

SEE ALSO
The documentation for lirc is maintained as html pages. They are located under html/ in the
documentation directory.

e) irrecord
NAME

irrecord - IR-codes recording tool for usage with LIRC

SYNOPSIS

irrecord [-f] [-n] [-H driver] [-d device] [file]
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irrecord -a <file>
irrecord -1

irrecord --help | --version

DESCRIPTION

This program will record the signals from your remote control and create a config file for lircd.
Although a good deal of effort is put in this program it is often not possible to automatically
recognize all features of a remote control. See USAGE NOTES below.

If file is not specified it defaults to "irrecord.lircd.conf"

If file already exists and contains a valid config irrecord will use the protocol description found
there and will only try to record the buttons.

OPTIONS

-a --analyse
Analyse a raw_codes config file, trying to convert it to a regular configuration.

-u --update
Add new buttons to an existing config file. No protocol information is updated.

-f --force
Force raw mode. Use this if recording fails otherwise. This creates a raw codes configuration file

which can be used as-is or converted using the -a option.

-n --disable-namespace
Disable namespace checks.

-1 --list-namespace
List valid button names.

-H --driver=driver
Use given driver. -H help lists available drivers.

-d --device=device
Read from given device. Use mode2(1) --list-devices to list available devices for a driver.

-U --plugindir=directory
Load drivers from directory. See DRIVER LOADING.

-k --keep-root
Don't drop root privileges after opening device. See RUNNING AS ROOT.

-A, --driver-options key:value[ key:value...]
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Set one or more options for the driver. The argument is a list of key:value pairs delimited by '|'.
The key can not contain spaces, but such are allowed in the value part. Certain characters
including '#' and ';' are used as comment markers in the config file and are not allowed anywhere.

-D --loglevel=level

Determine the amount of logging information. [level] can be a symbolic syslog level:
'error','warning, 'info', 'notice' or 'debug'. lirc also defines three additional levels 'trace’, 'tracel’
and 'trace2' which gives even more messages (‘trace2' bringing the most). However, in the log
these messages are marked as 'debug'. The level can also be an integer in the range 3 (almost no
messages) to 10.

-0, --options-file <path>
File containing default values for all options. A relative path is interpreted from current directory.
See [FILES] below.

-h --help
Display this message.

-V --version
Display version.

USAGE NOTES

The primary options are --driver and usually also --device (some drivers does not need --device).
These could be verified using mode2(1) if irrecord runs into trouble.

When driver and device is known it saves some work to update lirc_options.conf with the new
values. irrecord uses the [lircd] section as a fallback, so with a proper lirc_options.conf irrecord
could be run without command line options.

Using an existing file as a template can sometimes be required for irrecord to work. If using one
of the generic templates it can also provide better timing. See PROTOCOL PARAMETERS AND
TEMPLATES.

If the program fails to recognize the protocol of the remote control you could use the --force
option to at least create a config file in raw mode.

REPEAT MASKS

After recording some buttons with irrecord, you should check the repeat masks. These are needed
in order to handle repeated button presses, which are very common

Using the config file, start lircd and irw. Keeping a button pressed down, you should see
something like:<

000000000040bf0 00 KEY 1 ANIMAX
000000000040bf0 01 KEY 1 ANIMAX
0000000000f40bf0 02 KEY 1 ANIMAX
0000000000f40bf0 03 KEY 1 ANIMAX
000000000040bf0 04 KEY 1 ANIMAX
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0000000000f40bf0 05 KEY 1 ANIMAX
Note how the second field gets incremented. This must work for correct operation.

PROTOCOL PARAMETERS AND TEMPLATES.

irrecord actually works in two phases. In the first, it tries to identify the protocol used by the
remote. Although this often works quite well, there are advantages using an existing file as a
template.

One reason to use a template is when irrecord fails to recognize the protocol in the beginning. In
such cases, try to find an existing configuration from the same vendor using something like:

irdb-get find motorola

lots of remotes listed...

irdb-get download motorola/VIP_1200.lircd.conf # Pick any
cp VIP_1200.1ircd.conf my_remote.lircd.conf

irrecord my_remote.lircd.conf

A A H B

Invoking irrecord this way re-uses the existing protocol which usually works (vendors seldom
changes protocol parameters).

Another reason to use an existing file is to get more exact timing, important when planning to
also transmit (blast). In such cases, using a generic template found using irdb-get find generic has
advantages since the timing values here are hand-crafted from specifications. To use these, you
need to know which protocol your remote uses, though.

If decoding of IR commands does not work reliably you can try to modify the eps and aeps values

in the lircd config file to adjust the tolerance of signal lengths. aeps is an absolute value while eps
is a relative value expressed in percent. See lircd.conf(5)

TROUBLESHOOTING

Multiple-personalities remotes

Some remotes actually emulates two or more remotes. irrecord runs into trouble if buttons from
different logical remotes are mixed in the same run, in particular in the initial protocol
identification. For such devices, irrecord must be invoked once for every logical device using
only buttons from this device during the run.

Un-printable garbage when using default driver
If there is various non-printable garbage on the screen when running irrecord when using the

default driver the rc protocol needs to be set. With a single device the protocol can be set and
inspected using
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sudo sh -c "echo 'lirc' > /sys/class/rc/rc@/protocol™
cat /sys/class/rc/rco/protocol

Physical disturbances

As for physical disturbances, the primary source is fluorescent light. You should not have any
such light around when using irrecord. It's also important to have a suitable distance between the
remote and the capture device, which often is smaller than in typical, normal usage. However,
making the distance too small might cause other problems. At a first try use a foot or two.

DRIVER LOAD PATH

Drivers are loaded dynamically. This is done from a traditional *ux ':'-separated path where each
component in the path is searched (leading part first, trailing last).

The path used for this is determined by (falling priority):

The --plugindir option.

The 'plugindir' entry in the [lircd] section of the lirc_options.conf file.

The environment variable LIRC PLUGINDIR.
A hardcoded default (/ust/lib/lirc/plugins).

RUNNING AS ROOT

In many cases irrecord needs to run as root to access devices not available to regular users. On
the other hand, running as root creates problems such as log files owned by root, security concerns
etc.

In order to cope with this, irrecord by default drops root privileges after opening the input device.
This support is based on that root permissions are accquired using sudo(1) e. g., using

$ sudo irrecord --device /dev/lirc® --driver default

If not using sudo, the same behaviour could be accomplished using the SUDO USER
environment variable €. g.,

# SUDO_USER=$LOGNAME irrecord --device /dev/lirc@ --driver default

The --keep-root option will make irrecord to keep root privileges for the complete run.
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FILES
/usr/etc/lirc/lirc_options.conf

The options file holding default values for command line options in the [irrecord] section. For
some values including debug, plugindir, driver and device irrecord falls back to the [lircd] section
if not found in [irrecord].

The location of this file can be changed using the -O/--options-file command-line option or using
the environment variable LIRC_OPTIONS PATH.

~/.cache/irrecord.log

Debug output. Setting the XDG_CACHE HOME environment variable relocates this file to
$XDG CACHE HOME/irrecord.log

f) irsend

irsimsend
irtestcase
irxevent

irw
lirc-1splugins
lirc-lsremotes
lirc-make-devinput
lirc-setup
lircd
lircd-setup
lircd-uinput
liremd

lircred
mode2
xmode2

03) Devices and configuration files
lirc
lircd.conf
lircre

04) Driver documentation

Technical

How everything works

Writing LIRC user-space drivers
Writing applications for LIRC
Writing LIRC configuration tools
Adding new remote controls
Lirc APIs

User space driver API.
lirc_client APL

lirc library API documentation
Getting additional information
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FAQ, mailing list and mailing list archive
Reporting bugs
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IV. Trouble Shooting

pi@raspberrypi:~ $ sudo apt-get install lirc
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lirc is already the newest version (0.10.1-5.2).
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lirc (0.10.1-5.2) A%st= SULITH ...
Job for lircd.service failed because a fatal signal was delivered to the control process.

See "systemctl status lircd.service" and "journalctl -xe" for details.
invoke-rc.d: initscript lircd, action "start" failed.

® lircd.service - Flexible IR remote input/output application support

Loaded: loaded (/lib/systemd/system/lircd.service; disabled; vendor preset: enabled)
Active: failed (Result: signal) since Fri 2020-06-26 18:20:11 KST; 29ms ago
Docs: man:lircd(8)
http://lirc.org/html/configure.html
Process: 24081 ExecStart=/ust/sbin/lircd --nodaemon (code=killed, signal=SEGV)
Main PID: 24081 (code=killed, signal=SEGV)

62 26 18:20:11 raspberrypi systemd[1]: Starting Flexible IR remote input/output application
support...

64 26 18:20:11 raspberrypi lircd[24081]: Warning: cannot open /etc/lirc/lirc_options.conf

62 26 18:20:11 raspberrypi lircd-0.10.1[24081]: Info: lircd:  Opening log, level: Info

64 26 18:20:11 raspberrypi lircd-0.10.1[24081]: Notice: Version: lircd 0.10.1

64 26 18:20:11 raspberrypi lircd-0.10.1[24081]: Notice: System info: Linux raspberrypi
4.19.118-v71+ #1311 SMP Mon Apr 27 14:26:42 BST 2020 armv71 GNU/Linux

6% 26 18:20:11 raspberrypi systemd[1]: lircd.service: Main process exited, code=killed,
status=11/SEGV

6% 26 18:20:11 raspberrypi systemd[1]: lircd.service: Failed with result 'signal'.

6% 26 18:20:11 raspberrypi systemd[1]: Failed to start Flexible IR remote input/output

application support.
dpkg: error processing package lirc (--configure):
installed lirc package post-installation script subprocess returned error exit status 1
*Jelsten] 27} ahggaLch
lirc
E: Sub-process /usr/bin/dpkg returned an error code (1)
pi@raspberrypi:~ $
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function calcAge(birth) {
var date = new Date();
var year = date.getFullYear();
var month = (date.getMonth() + 1);
var day = date.getDate();
if (month < 10) month = '@' + month;
if (day < 10) day = '0' + day;
var monthDay = month + day;
birth = birth.replace('-', '').replace('-', '');
var birthdayy = birth.substr(0, 4);
var birthdaymd = birth.substr(4, 4);
var age = monthDay < birthdaymd ? year - birthdayy - 1 : year -
birthdayy;
return age;
}

229



