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SOC
CPU
RAM
GPU

Ethernet

BCM2837

Quad Cortex A53
1.2GHz

1GB SDRAM

400MHz Video
Core IV

10/100Mbps

BCM2836

Quad Cortex A7
900MHz

1GB SDRAM

250MHz Video
Core IV

10/100Mbps

BCM2835
ARM11 700MHz

512MB SDRAM

250MHz Video
Core IV

NONE
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- C, C++, C#, JAVA, PYTHONES 02| 10| & X| & &t}
- EHo|YoM HIAE HET|E Soff 2= &AM 0| 7lsstot

- GCC, JDKS = AtE5H0] 7 20| 7tsstCt,
- 2= 2 Zto| M E 2to[ 22| 2| £ B0| M= etct.

THE

PROGRAMMING C ﬁ Jaua ( I
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- 2t =H|| 2| Zto| GPIO MO & <7 =2t+= RwEE[E
- gpio WHO{E o| et Ztetst M {7t
- C, C++& wiringPi 2I0| E 2| & XS




- Guido van Rossum O|7H &St QlE{ 2| Ef 210§

- 5S MY X 24T o i

- -5t ZHol £ Ct

ek =T 2 C}

- 20 = s FEEt ot 2l A Fol M ol Ao Ut

& python’
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RPI FE2|E| {2 7| — OPENCV

- OpenCV(Open Computer Vision)2t 2L A Z FE{ H| X
czlo| 22|},

- A=l AtElA] S ALRlIO[Lt B4 off Zlof| A Q1Ct

- AFS AL AE 2lAl 2lolE 2| E BtE £ ULCH

- Pi CAM, USB & Z1 = o|&sli{A 7t 2} 0| &0 7= 3tCt
- openCVeto| 22| 7| X| M x| = 0| & 7S 3ICh

0
GO

OpenCV
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(https://www.sdcard.org/downloads/formatter _4/) C| A3
WS & =elsAl SDILES ZY Bt
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Win32 Disk Imager =2 1 S M X[} F
(http://sourceforge.net/projects/win32diskimager/) 0| O] X|
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- SD Formatter ZZ2 1% & Cl2 82 F
(https://lwww.sdcard.org/downloads/formatter_4/) C| A3
Y2 & afelsf A SDII= S EU BHC). (8GBOIAF AR

» PC Card, CardBus or ExpressCard SD adapter -
{5} sDFormatter v4.0 e

Always confirm that the device is compatible with the SD, SDHC or SDXC memory card
before formarting.

Format your drive. All of the data
SD Formatter 4.0 for Windows and Mac *** [ — EI'OI H |:|:| _I.o| |
S e Refresh

Released on January 30, 2013 Drive : [&

Size : | 560 MB Volume Label : boot

SD Formatter 4.0 for Windows Use Tanual
Download the SD Formatter 4.0 for Windows User's Manual from the buttons below: Format Option :

QUICK FORMAT, FORMAT SIZE ADJUSTMENT OFF

EII Format_

English Japaneaa Traditional Chinese Simplified Chinese

(337K 332K PA(517K) PR (423K)

= Copyright Notice
Microsoft and Windows are either registered trademarks or trademarks of Microsoft

Corporation in the United States and/or other countries.
Annla Mar Mar NS Mar NS lnnn ara aithar tradamarke ar ranictarad tradamarke of Annla
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Zoio| gt= = SD7t=ol| 2f=H| et o|o|X| Lt = 4| 2L},
Win32 Disk Imager T2 1 S M X[} F
(http://sourceforge.net/projects/win32diskimager/) O[O| X
utel = MEYSt D oA 3 HS 2Rl eh 7| White2 42 =C.

Storage n32 Disk Ima 3
oy L
%W|n32 DlSk Imager o :
A tool for wntmg |mages to USB sticks or SD/CF cards Image File
Brougii 4 you. By; grusmair. S I5-raspbian-wheezy/2015-05-05-raspbian-whd @
Summary Files Reviews Support Wiki FeatureRequests Bugs Code Mailing Lists

Zopy| [F] MD5 Hash: —
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Progress

Version: 0,95 | Cancel E @ |||[ Write ”

* 4.0 Stars (65)
¥ 68,880 Downloads {Th west @
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2=t 2| Zho| AF25H| — A 7 (1)

1. Expand filesystem : Tt A|AEIS| 37| E SD7=2]
2ol SERAM = 2 =2 &=

2. Change User Password : piAl| & 2| H|ZH S B A

3. Boot option : £ & MM HA Jts

4. Wait for Network at Boot : HE¢/3 & A

5. Internationalisation Options : LI2}& 2t

o
_|>_ﬂ|
?.'.0

| Raspberry Pi Software Configuration Tool (raspi-config) |

1 Expand Filesystem Ensures that all of the SD card storage is available to the 0S
2 Change User Password Change password for the default user (pi)
3 Boot Options Choose whether to boot into a desktop environment or the command line
4 Wait for Network at Boot Choose whether to wait for network connection during boot
5 Internationalisation Options Set up language and regional settings to match your location
6 Enable Camera Enable this Pi to work with the Raspberry Pi Camera
7 Add to Rastrack Add this Pi to the online Raspberry Pi Map (Rastrack)
8 overclock Configure overclocking for your Pi
9 Advanced Options Configure advanced settings
0 About raspi-config Information about this configuration tool
<Select> <Finish>




2=t 2| Zho| AF2SH | — A 7 (2)

6. Enable Camera : 2t=H| 2| Zto| M & 0 2te| AlE A H
7. Add to Rastrack : Rastrack=S S ¢tct

8. Overclock : LHE=E A X

9. Advanced Options : SHH, SPI, 1I2Ca=2 A H

10. About raspi-config : raspi-configd| CH eF A4

| Raspberry Pi Software Configuration Tool (raspi-config) |

1 Expand Filesystem Ensures that all of the SD card storage is available to the 0S
2 Change User Password Change password for the default user (pi)
3 Boot Options Choose whether to boot into a desktop environment or the command line
4 Wait for Network at Boot Choose whether to wait for network connection during boot
5 Internationalisation Options Set up language and regional settings to match your location
6 Enable Camera Enable this Pi to work with the Raspberry Pi Camera
7 Add to Rastrack Add this Pi to the online Raspberry Pi Map (Rastrack)
8 overclock Configure overclocking for your Pi
9 Advanced Options Configure advanced settings
0 About raspi-config Information about this configuration tool
<Select> <Finish>
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- 1. Expand Filesystem2 2 Ll A|ABIS| 37[E 7| 2C}.

- 5. Internationalisation Optionso| Al 7| £ = 2f| 0|0t A X
- 13 Change Keyboard Layout(7| 2 = o1& = $)->
- Generic 105-key (Intl) PC->
- Korean - Korean (101/104 key compatible) = LIH X| ?llE{ 7|



10

ct=H[ 2] L0 AHE — 7| 2= 2|0 0F%

7|2 = A& 810| SSHAHZ = 2f|o|otx HE

sudo nano /etc/default/keyboard
ofzl o Zto| L& HA = X FE it

GNU nano Z.2.6 File: /etc/default/keyboard
# KEYBOARD CONFIGURATION FILE
# Consult the keyboard(5) manual page.
XKBMODEL="pcl05"

XKBLAYOUT="kr"
XKBVARIANT="kr104"

XKBOPTIONS=""

BACKESPACE="guess"

Get Helle WriteOuls Reac ] Prev Pa@d Cut Texi® Cur Pos
Exit Justify there Next Pa UnCut Ty To Spell
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- sudo nano /etc/network/interfaces
- eth0 &
- allow-hotplug ethO
iface ethO inet static
address A2 IPT2
netmask 255.255.255.0(A 24l Ot A F)
gateway AtE S P42
8
cHEQ T R AR
- Ifdown ethO
- Ifup ethO

- Ifconfig HHOZ IPHE0{F =2l



A H| 2| Zfo] AFS - PUTTY

PUTTYE SSH, &4, TCPS 2 I8t 22l0|A E
ct=H| 2| oto| = 7| =M 2 2 SSH AFE0| Tts
A x| glo] Hi= Al

http://www.chiark.greenend.org.uk/~sgtatham/putty/download.html

#% PuTTY Configuration -
Category:

- Spssion Basic options for your PuTTY session

Logaing Specify the destination you want to connect to

- Terminal L L -
- Keyboard " ” o
. Bell 2 S vt dual
- Features Conned]

=1 Window Raw @ |_I H-” | _|. I o I E:I
- Appearance E — E AL o I P [ — i |

) Load, =4
- Behaviour Las
. Tranlation Saved Sessions Ny
- Selection
- Calours Default Settin
gs

= Connection | kand |
.. Data | Save |
- Prowgy
. Telnet | Delete |
- Rlogin
- SSH
- Setal Close window on exit:

Always Never @ Only on clean exit

About [ COpen l | Cancel
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- SAMBAEZ 2| S A0|AM T

2 _ SAMBA(L)

HEL S HERHIo = A|74 A

ArF s7 SH &0 IZIE”E1E'-I sws 2T U sl =

f 7| X|




= H| 2] ZH0| AFHE — SAMBA(2)

ct=H|2] zo] ol E &els sl &=Ct

pi@raspberrypi sudo apt-get update
Hit http://raspberrypi.collabora.com wheezy Release.gpg

Hit http://mirrordirector.raspbian.org wheezy Release.gpg
Hit http://archive.raspberrypi.org wheezy Release.gpg

e 23 o 7| X[ S A x| 8l =0t

pi@raspberrypi sudo apt-get install samba samba-common-bin
Reading package lists... Done

Building dependency tree

Reading state information... Done

bt 2 Al APEY 20 A E = SsSeh

pi@raspberrypi sudo smbpasswd -a pi
New SMB password:

Retype new SMB password:
pi@raspberrypi I




L AH| 2] Lo AFE — SAMBA(3)

sudo vi /etc/samba/smbconf MM Ul g =~}

postexec = /bin/umount /cdrom
[pi]
comment = Rpi samba
path = /works

valid user = pi
writable = yes
browsable= yes

[pi] FE LHES F7tetct,

comment : AFSAtof| O ot ZHebel M| &2
path : 7 22| £ X

valid user : 2td} ClEE 2| 2 7ts8t 74X
writable : 27| 7t 01 F =k2l

browsable : &M 715 05 20l



= H| 2] ZHo| AFHE — SAMBA(4)

path 20 F7tet E0{o| HEhs HANE T atHlE
A A|Zf S,

pi@raspberrypi sudo mkdir works
pi@raspberrypi sudo chmod 777 works
pi@raspberrypi 1s

pi@raspberrypi sudo service samba restart
[ ] Stopping Samba daemons: nmbd smbd.

[ ] Starting Samba daemons: nmbd smbd.
pi@raspberrypi I

"t = 7l \et=H[2|IP & &= ot
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2| SA 7= EHEO(1)

- sudo(substitute user do)
- $sudo <EM8><HHOI>
- FIH FX(root) T2 HHO Al
s M AIE AZYE FEAEE Mgt

- ex) sudo nano main.c, sudo —s

- pwd(print working directory)

- A C{EE 2| o] R X[ & EA



R - :
o =4 7= H0(2)

- Is (list segment)
$ls<zM><HEAS HA|>
- CIEEE[ e LHEZ EAl, EAIS /Al X g2 EdF X T2 EHe2|
- -a: C[EEE| L 2 L& FEA
o - I E KEAM|S] A
- -h: -1l A2 BIO|E HEE 17| = A EA
- eX) Is —ahl, Is —ahl /etc/network
- In (link)
$In<ZM><2otdy> < I utdH>
. Thelel Y3 AN
- -s A28 23 odEHIEI]) d N

- ex) In test.c test.hd , In —s test.c test.sl



R - :
ol =4 7= BEO(3)

- cd(change directory)
- $cd <4 E>
ClaE2| ol WEo, Hld 2 EE= A H 25 0| &5H0{ 0| &
HlZ = z|ake] C|EEHZ| RFE()CIEEEZ| £ FA|
MUEE M CAHEE 7[E22 (512 CIEEZ])
(X Cl2E{2]) E o| BolAl B = FEA
ex)(Zthd £) cd /home/pi,(MtHE £) cd ../pi
- mkdir(make directory)
$ mkdir <C| 2 E{2| >
Cl2E{e| A HHo
T 7H ol ake| CIEE 2| Al CIHEE|HZ o4 7] MM ECt

ex) mkdir code



R - :
ol =4 7= BE0{(4)

- rm(remove)

$rm<ZM><utd, C{2EH2[H>

- oped, O E 2] A HEHO

- 7 7 o|ake| mbed AtH| Al mpUHZ 02| 7 M0 ECL
- -r: L2 e 2| 2] 4 5t9| 2 =2l utd S| AFA| etCt

o -f b, Tl E 2] AH| Al ALS APl 2X| 2410 APH| oot

- v ok AN HEE EAlSC

- ex) rm —rf tst tst.c
- rmdir(remove directory)
- $rmdir <5 M><C|BEZ| Y >
- C{EE 2] AH HEHO
- -p: ARQ| CIE 2| K| AR
- ex) rmdir test, rmdir —p test/testl/test2



R - :
ol =2 7= BHO0(5)

- cp (copy)

$cp <FH><FAtS &> <AL & %[>

. upd ClEEZ| SAFEHHE

- =0 O| At ] SALA| SALRCHAES o8] 7] W 3=H = Ch
- -r: Gl E 2| SAL Al 5H| Tl E 2| 7HX| M5 SAtetct

- -f 1 AFEXLOf| A kel glo] = AletCt,

- ex) cp —r tst test/.

- cat (catenate)
- $cat <z M> <updH>
o -n:AHH S} Sty ==dshC}

- ex) cat /etc/network/interfaces, cat —n /etc/network/interfaces



R - :
o =4 7= F01(6)

- mv(move)
- Imv <FM><0| e O &> <0| S & X[>
- Ited o] 5 HEHO]
- T 7 o[ &ke| mtd o| SA| ol s CHANS o] 7 M =T EICt
- LAY HA Al £ AL
. -f: AFSXLof| Al =2Fel gio] o] sA|ZIC},
- -i: 0l fxlof| SL e utdo|Lt ClEEHe| 7t EXf 2 47 2kl

- ex) mv test.c test.c.bak, mv —f test.c test.c.bak



S
2|54 72 F0{(7)

- chmod(change mode)

$ chmod <A gt+==> <ufelod>

- el Hohs A st= HHO

- Aot =F2 82T MAZ 2 A

- <111><111><111> &7 A &, 28| AtEXtsE =
- 8% FRIE| HE 17|, MA7|, AldH A ke

- eX) chmod 750 main.c




2| 2| O] AFE5E| — nano(1)

- nano Bl AE of|C|E =
HAHAE HE S &

iLEBSD . :jD883830,:
.LGitEBSS8D. 186G j jLE586E:

iE  :3885Et. .GB3858.
s EGE3, Rsisisisn
D&6a, - 88845:

DE6S, - 98685:

DE6a, - 8884a:

DE6a, 1888a:

ge6W, 1888a:

WEEH 1888ea:

baew - -8886:

DGGD: -8886:
-8886:

W386:

-8886:

ESG61

twssD

2| S0 =X L2 ZE XA
T QU == FEElE|C

The

0oobob.  £888b. B68886b.  .dB6h.
888 "88b "88b 888 "88b d38""88h
8858 683 .d8868856 8683 866 685 868
8858 683 838 B85 863 866 YG85..86P
§88 888 "Y388883 888 883 "Y33P"

Text Editor Homepage
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o= H|| 2] 0| AFESH | — nano(2)

SEETPUPE

- nano <ufelod>

- mhed MZE

- Ctrl+o <ENTER>

o A L2 7|

. Cirl+x , Th 7 Ljo{0] QA S Al X FHof 5 2tol st



= Hj| 2| ZHO| AFE5E| — nano(3)

el MAsH 27
mkdir example
cd example

nano hello.c

#include<stdio.h>
Int main()

{
printf("Hello World!\n");

return O;

}
Ctrl + o <ENTER> X &}

Ctrl + X2 WLt
cat hello.c £ L& =tol

spberrypi: /home/pi# mkdir example

rasy
@raspberrypi: /home/pi# cd example/

Rraspberrypi: /home/pi/example# nano hello.c
oot@raspberrypi: /home/pi/example# cat hello.c

include<stdio.h>

r
r
T O
r
i

int main()

{
printf ("Hello World\n") ;
return 0;

}

root@raspberrypi: /home/pi/example# I



L
2| 20| CA el 57| —gee(1)

- gcc(GNU Compiler)
$gcc <mM><Autd t& FZE>
- 2S5 20M 7|22 2 ME5hs Zutd g

c-o T ; E2TAH S x| Fch

i

- -c: &5 ufd s MM olstl o ufelel 28 2

- -I<F7lelolEgg|>: FIFeto| B2l E AlZsto] Al

- -L<F 7l 2ol B 2| x> FTl2lo|Eee|e x| AH TIs
L BETLofE Y B2 Y wy

- gCC<IAEI><TE2> | <FEx> 4|02 LIE & Zule




2| S A0 M CH LY SH| — gee(2)

24 el 5 2 7|
gcc —o hello hello.c
J/hello

Z4 1} =0l

root@raspberrypi: /home/pi/example# gocc —-o hello hello.c
root@raspberrypi: /home/pi/example# ./hello

Hello World!
root@raspberrypi: /home /pi/example# I
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%&II K-II-I E'_|-O|C'E-|E| AH -I(l)

- S 20| 22
- 2f0| 22| & 2] Z2 O30 S 7St ALS
H =22, 2 Hof, 2ol 22| HH0lE 52| M
- 2fol 22| o &Moo HE 2| HR

. XM ™ glo|ea e
- o MM Al 2lo] 22| L& ZehSto] AR
. 2lo|=e{E] = BpNo| e glS
- M2 2240 E{A

- =M - dX 2lo|2eg| dHA arrEElE| 0| &

o
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SN - X 2ol 22| EdE(2)

-2f0| 2| 8d A5
- ofell L Z o uped 371 & BH=Ct

myfunc.h

1. extern void say hello(void);

myfunc.c hello.c

1. #include<stdio.h> 1. #include"myfunc.h"
2. #include"myfunc.h" 2. int main(void)

3. void say_hello(void) 3. {

4. { 4, say_hello();
5. printf("Hello World!"\n"); 5. return O;

6. } 6. }




L
M - X 2to| 22| 44 (3)
CHH Blo| =] MM A
|

- myfunc.o LEHME MM
- gcc -c myfunc.c

- 2O EBE 5
- ar r libomylib.a myfunc.o

- artliomylib.a
myfunc.o

= E T ]
- gcc —o my _lib hello.c —Imylib —L.
- ./my lib
- Hello World!!



AR :
SN - dM 2lo|Eg 2| MA4)

CEX Blo|2E ] MM AL

OO =2 H-d
- myfunc.cE Z It 5+0{ libmyfunc.so.14 A
- so(share object), 1 : & 2fo|E&{2| &{H 2[0O]

2B E el A

- gcc -fPIC -c myfunc.c

- S 2ol 2a8e| uhd 44

- gcc -shared -WI,-soname,libmyfunc.so.1 -o libmyfunc.so.1
myfunc.o



=M - A 20| 22| dH(5)
=8 g3 ud dd= 7[= 2to|2e{2| EHo| SAL
In -s libmyfunc.so.1 libomyfunc.so

cp -apf libmyfunc.so* /lib

hello.c &4 o}
gcc -0 hello hello.c —Imyfunc

: /home/pi/example$# gcc -shared -W1l,-soname,libmyfunc.so.l -o libmyfu

In -s libmyfunc.so.l libmy tun_ SO
cp —apf libmyfunc * /1ib/
c -0 hello hello.c -1lmyfunc
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L
WiringPizt?

- Raspberry Pi EEE ¢|dll C A0 Z &M =[O0 Xl 2to|E={2| o|C}.
- #gpio readall

- C, C++, Node.JS s& X| &gt}
- PiFace, Gertboard, PiGlow & 2= X|&.

- http://wiringpi.com oA 2H | {X| 11 gLt

- GNU LGPLv3 2}o| A S AtS oot

- Git Hub & SaollA AX|7} 7l=35lHCt.
- # git clone git://git.drogon.net/wiringPi
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GPIO AFE8H 27| - wiringPi A X|

wiringPi A X|
git clone git://git.drogon.net/wiringPi
cd wiringPi
git pull origin
/build

gpio —v W o] = gt=u gl vto] FH Sl 7k

=: gplo —-warranty

Pﬂnphhll, P1i Details:

e: P1 2, Revision: 01, Memory: 1024MB, Maker:
Device tree 1s enabled.
x Thlﬂ Fﬂ.lj:rr, 251 MULp_ltﬁ user-— lh”ﬁl GPIO access.
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- 7| E 2| wPi 220 ¢1Z E LEDE M Ofalf =Cf

RASP_3V3 5V _IN
o o
><71 VDD_3V3 VDD_5V0 2
3 - - 4
RASP_3V3 X5 | GPIO2(SDA1) VDD_5V0 5
X~ GPIO3(SCL1) GND g
R33 #—g | GPIO4(GPIO_GCLK) GPIO14(TXDO0) [qg <
1K — 11 | GND GPIO15(RXD0) 75 <
#—3| GPIO17(GENO) GPIO18(GEN1) 7 <
#—q5 | GPIO27(GEN2) GND 8
<97 | GPIO22(GEN3) GPIO23(GEN4) g <
D11 19 | VDD_3V3 GPIO24(GENS) 55 <
eor ¥ X571 | GPIO10(SPI_MOSI) GND 25— %
- ~ Q6 #—>3 | GPIOS(SPI_MISO) GPIO25(GENS) [ 54 <
¥ #—=55 | GPIO11(SPI_SCLK) GPIO8(CEQ) 55 <
MMBT32904 37 | GND GPIO7(CE1) 55 X
*—5g | GPIOO(SDAD) GPIO7(SCLO) 35—~
. ok R29 =31 | GPIOS(GEN21) GND =35
H|gh == On o 33 | GPIOG(GEN22) GPIO12(GEN26) 34 <
R32 X35 | GPIO13(GEN23) GND rzg—— %
10K X—37 | GPIO13(GEN24)  GPIO16(GEN27) [3g <
#<—3g5 | GPIO26(GEN25) = GPIO20(GEN28) 35—~
v 1 GND GPIO21(GEN29) X
1= CON3
—_ | header/socket/2x20/2.54/ST L
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S 2tEHsh gpio MO & & & Of
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GPIO AE35H 27| — gpiod H0{(2)

- gpio WHOH E 0| Z35t0{ LEDE ALK}

- gpio 22 H Tl == AEf 2 B4
- gpio mode 22 output

-0RHE =2|MEf E HIGHR &
- gpio write 22 1 (ON), gpio write 22 0 (OFF)

- LEDM 07} & | =x| 2ol
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- wiringPiSetup (void) ;

- This initialises wiringPi and assumes that the calling program is
going to be using the wiringPi pin numbering scheme. This is a
simplified numbering scheme which provides a mapping from
virtual pin numbers O through 16 to the real underlying Broadcom
GPIO pin numbers. See the pins page for a table which maps the
wiringPi pin number to the Broadcom GPIO pin number to the
physical location on the edge connector.

This function needs to be called with root privileges.
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- void pinMode (int pin, int mode) ;
- This sets the mode of a pin to either INPUT, OUTPUT,

or PWM_OUTPUT. Note that onlywiringPi pin 1 (BCM_GPIO 18)
supports PWM output. The pin number is the number obtained from

the pins table.
This function has no effect when in Sys mode.

- void digitalWrite (int pin, int value) ;
- Writes the value HIGH or LOW (1 or 0) to the given pin which must
have been previously set as an output.
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- void delay (unsigned int howLong)

- This causes program execution to pause for at
least howLong milliseconds. Due to the multi-tasking nature of
Linux it could be longer. Note that the maximum delay is an
unsigned 32-bit integer or approximately 49 days



L
GPIO A28l 27| — LEDA|O| 2 E

- nano led.c

1. #include<stdio.h>

2.  #include<wiringPi.h>

3. #define LED 22 [ILED AZ & M H
4. int main(void)

5.

6. wiringPiSetup();

7. pinMode(LED, OUTPUT); HEREE 4Y
8. digitalWrite(LED,0); /ILED =7|5}
9. while(1)

10. {

11. digitalWrite(LED, 1);

12. delay(1000);

13. digitalWrite(LED,0);

14. delay(1000);

15. }

16. return O;
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