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20|, fujore suto 2 8 AT EY O SHHF
- 2t=H|2| ojo| AEe| MTH ARM CPUO| 43| %Xz}
« O|H|CHO|M NMSSt= 2ZEQN T7|X|E Ho| sLSHA AtE7ts
ZFR7|5 | - APT(Advanced Package Too)2 9 2T EQ|0 AX| / YHO|E Hz|g
« dpkg(Debian package) @42 TH7|X| AZE|0 AIE
HE& |« AI2E Sw 225 |- 2UH K|
2to|MA HEf | - GPL AH-X] &84 - N/A
« ARM, x86-64 TZ A\
M3 SlES0 | - 512MB O|&f RAM MA |« 4140184 102 7|F)

8GB 0|49 Micro-SD Card

PIXEL - Q&3 & 28 HS

App Store2t =Yt 7HEH 2| PI Store XS

F 2 ID : CVE-2014-9295

MZHE 7.5 HIGH(V2)

HobE M ntpd B 42.8 0|F HTS AU 1 Y
LHSZ7 2

CHS QO : ntpd B 4.2.8 Of&F ¥ 12f0|=

&1 ZE : https://bugs.launchpad.net/raspbian/+bug/1576993

RASPBERRY PI FOUNDATION / Raspbian JAM
https://www.raspberrypi.org/
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« Raspbian 0S°| 8 7|&

ZEH A

FR7|s XA E
32 / 64H| E 0S 32 /64 X| & (ARM, x86-64)

dpkg I 7| X| 2 X|

apt A X|
Firewall 7| &
SELinux 7| &

GUI 7| &

Z(cLoA)
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« Raspberry Pi hardware version spec

T= RPi Zero RPi Model B+ RPi 2 Model B RPi 3 Model B
SoC BCM2835 BCM2835 BCM2836 BCM2837
CPU Quad Cortex Quad Cortex
ARM11 @1GHz ARM11 @700MHz A7@900MHz A53@1.2Ghz
Instruction Set ARMv6 ARMv6 ARMvV7-A ARMVS-A
GPU 250MHz VideoCore IV |250MHz VideoCore IV |250MHz VideoCore 1IV|400MHz VideoCore IV
RAM 512 MB SDRAM 512MB SDRAM 1GB SDRAM 1GB SDRAM
Wireless None None None 802.11n/Bluetooth 4.0
Video HDMI/Composite HDMI/Composite HDMI/Composite HDMI/Composite
Audio HDMI HDMI/Headphone HDMI/Headphone HDMI/Headphone

X £ B HW

B O==Nlp



mailto:A53@1.2Ghz
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A. Hardware
v Raspberry Pi Model 3 B Kit
- Raspberry Pi Model 3 B 24|, Micro USB(5V-2A), 8GBO| & 2| Micro SD card

(Desktop HHH S A2 SH0 live DiscE A4 8t7LE, VMO|LL PCOfl HX| & &= QUX|TH O{7|ME M8 LH|CIE HE AL)
v HDMI X| & Display
v USB 7|EE/OFRA
v SD Card 2|4 7|

A. Software
v Ef=H|QF AX|gE 2 ZHXIE fet &8 EX| 22| XHNOOBS)E &&ot= 2}

= o
HiZ = A& SD7tE0| 2X[ot= &' 27H| H&

Al
(2t=H[Qt CHR 2 E &3 - https://www.raspberrypi.org/downloads/)
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A. NOOBS(New Out Of the Box Software)& AtE3%l= 42
1. https://www.raspberrypi.org/downloads/ o] NOOBS | = 2 &l

o| -
AN

2. NOOBSE F7tX| &7t O],
X| 38X 2 NOOBS LITEE= HEL

NOOBS
Offline and network install
Version:

Release date:

2018-10-11

Download ZIP

[® Download Torrent

NOOBS= 2ZzZI2l X[} HEL
3 Mx|oF x|

3 gxg es

NOOBS LITE
Network install only
Version:

Release date )18-10-11

[® Download Torrent Download ZIP

o7\ M= HERIAZ 8iCt= 73510l NOOBSE LCRZE
3. NOOBSE CIR2E 0ot =2 dliXotH 2F HA EX[0 2ot ofd=0| =0
U= NOOBS =04 8 Lt = =0l 7t
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(-
A. NOOBS(New Out Of the Box Software)S A2}
4. Z=H|t SD CardES SD Card 2|H 7|0 HAS}

Format ESD-USB (F:) X Vi e
‘ ESD-USB |

Capacity:

149 GB ~ Format options

File system Quick Format

FAT32 (Default) v

Allocation unit size

8192 bytes ~

5. IXBHEl SD CardOf| 3HO|A &= SliA|et NOOBS Lt SA NZ

Select none

Delete » perties
folder T g Mistory invert selection

......

lipboard

21 items
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A. NOOBS(New Out Of the Box Software)& At&5t= 4%
7. SAtZt 2t=El SD CardE SD Card2|H 7| 0| A WHLH O] F=H|et C[HIO|A Raspberry
Pi Model 3 B & ¢

8. Raspberry Pi0l| FHEX|E HZSIHH, HDMITHALO| 2tHS HZASI D USBETHALO
7|EEQ O A HA

9. FHEKXIZ} 25 HZEIUATHH Micro USB ™H AHZ

(F2l: Micro USB ™ &2 5V 2A #4S T0l00F otH, S5 B F{7F 2AEL K2

[Z12l1. SD card & &
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4.2.3 AX| T3 (1/3)

H .
A. NOOBS(New Out Of the Box Software)& AtE3%l= 42
10. NOOBSE AtE3I0 A X|sl2{= OS(Raspbian)E MEHSIL |nstall HE 2 &

=
(Install HHES S&otH 'SD HE2| 7t=0 U= 2= LHEO| XX ets L0 E=H|, YesE =23 22X T)

NOOBS v2.9 - Built:

Oct 10 2018

NOOBS v2.9 - Built: Oct 10 2018
2 @ 4
- 1 |

Install (i) | Edit config (e) Wifi networks (w)  Online help (h)  Exit (Esc)

Install ()  Edit config (e)  Wifi networks (w) Online help (h)  Exit (Esc)

Raspbian [RECOMMENDED) . Raspbian [RECOMMENDED) _.
A port of Debian Stretch for the Raspberry Pi (full desktop version) - A port of Debian Stretch for the Raspberry Pi (full desktop version)

' % LibreELEC RP2 m

' LibreELEC Is a fast and user-friendly Kod| Entertainment Center distributios

Warning: this will install the selected Operating System(s). All existing

data on the drive will be overwritten, Including any OSes that are
already Installed.

Disk space — —— — — Disk space
| Needed: 0 MB Needed: 3701 MB

| Available: 13879 MB Available: 13879 MB
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A. NOOBS(New Out Of the Box Software)S Al25l= 42

MK 7F RS O 5102 S0 Raspberry PiQ| ZHEtSH A7 LIRS 20l 7ts

OS{es) installed

~

'2 05(es) Installed Successfully

(|

MX|7F k22| ™ ‘OS(es) Installed Successfully’2t= HA|X| 7t LR 'OK'E 2= 5™
MHEEOl £[HA X 2tz
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1. https://www.raspberrypi.org/downloads/ 0l A| RASPBIAN 0|+ 2 &

©

RASPBIAN

2. Raspbian HfZ T2

2327t M-S El=0, Raspbian Stretch with desktop2 X-

Window 242 XS 5HX| 2t Raspbian Stretch Lites @3 240 M3

(&3 e

—

ox
mjo
-
0%
mo

gl-

RASPBIAN STRETCH WITH
DESKTOP

Image with desktop based on Debian Stretch
‘ { ) Version: October 2018
Release date: 2018-10-09

Kernel version 4.14

Release notes: Link

[® Download Torrent | & Download ZIP

0l7| M FutH ol

M= Lite HH S AFESHE A0 X = 210 7HEHA I 5E = A0M EF)

RASPBIAN STRETCH LITE

Minimal image based on Debian Stretch

Version October 2018

@ Release date: 2018-10-09

Kernel version: 4.14
Release notes: Link

[® Download Torrent | ) Download ZIP

Std2 27| Y8 A Raspbian Stretch with desktop CHRE2E
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4.3.2 AX| Xl (1/4) /\/-\)g/

Hiz= &S A8 SDZLEO 2X[5t=s 8%

3. 22O A CH2RF2 Raspbian OS O|0|X|Z SD 7tE0| HtZ AX|5H7| 2|8 A= Etcher
= Image flash 20| E 25, EtcherE AFESHH Windows, Linux, Mac & 281 0|

S GUIZ &£l OS O|0|X|E SDZLEY| HX| 7ts  https://www.balena.io/etch

er/Of| A Cr2 2Hor EX|

.’ bclena Etcher

Flash. Flawless.

Flash OS images to SD cards & USB drives, safely and easily.

o

Select image

Download for Windows x64 ( nstall experimental

4. ZF=H|Bt SD CardE SD Card 2| 7|0 HZSI1 FAT32 Aoz O

a‘
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http://www.balena.io/etcher/에서

Al O o
4. 9X| Sl A
4.3.2 AX| Tl (2/4)

= = O, Select imageEs 22310 2H

M o EH, Aks2 2 O|0jX| SEet HZE

Select image

9 balenaEicher o

2018-10-0...retch.zip

evice Flash!

gy balena

."‘ balenakEtcher
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4.3.2 8X| X1 (3/4)

B. HIZLIS XI™ SDZ}E0| MX|ot= 4

i = 42
= [ T
6. MEE 3l0I5}1 ‘Flagsh!' HES 2

2/5lH SD CardOf| AX| XY

© Etcher - 49% Flashing

2018-10-0...retch.zip Generic S..SB Device ashing

#]

° Etcher — 16% Validating

." balenaEicher

@ =

2018-10-0...retch.zip Generic S..SB Device 16% Validating

(*]

\” balenaEicher
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o
B. HiZE= AT SD7IE0| 2X[5t= 87
7. 2X|7} 2L CHE1F €2 2RetHE 20l Jts

« Flash Complete!

Flash Another
1

Introducing

.” balenaEicher™

Discover More

made with by g balena
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1 SD7L=0] EX[5t= 8%
t= =l SD CardE SD Card2|H7|0{| A WHLHO{ FH|Tt C|HFO|A Raspberry Pi
Model 3 B & ¢

ro 'I”

9. Raspberry POl ZHEXIS ®1Z &, HDMITHAIO| SHB1S Q1ZS}D USBEIRY 7|2
SofoteA o1z

-

10. FHEX|7L 25 AZERACHH Micro USB T & HZ

(F2l: Micro USB ™ &2 5V 2A #4 S Tol00F ot, S5 BF/7F 2ARL RO W YNz RYKX| X

EFEEEEDONZANEEE
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v HAE

Set Country

Enter the details of your location. This is used to set the language,
‘ time zone, keyboard and other international settings
Country United Kingdom v

Language:

British English

Timezone London

¢! Use US keyboard

Press 'Next’ when you have made your selection

Back

Enter WiFi Password

Enter the password for the WiFi network

Password

v Hide characters

Press 'Next' to connect, or 'Skip' to continue without connecting

Welcome to Raspberry P
Change Password

The default 'pi' user account currently has the password 'raspberry’
| !tis strongly recommended that you change this to a different
password that only you know.

Enter new password

Confirm new password

Press 'Next' to activate your new password

Back

[2EHA- 7| = AFE X A 'S (pi)
HI2 Mo I 2]

Welcome to Raspberry Pi -
Update Software
The operating system and applications will now be checked and

| updated if necessary. This may involve a large download

Press 'Next' to check and update software, or ‘Skip’ to continue
without checking

Back Skip Next

[5EHA - 0s 10| 0| E)

) Hide characters

Select WiFi Network

Select your WiFi network from the list

= =

=

-2

Press 'Next' to connect, or 'Skip' to continue without connecting

Update Software

The operating system and applications will now be checked and

i updated if necessary. This may involve a large download

Press 'Next' t(
without checl

ntinue

tem is up to dats

[6EHA- 2tE 28 2t =)
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A 22X 2=z B =7 =E 248

v BE 7|2 SFEEENMK 22 5HA E|H RaspbianOA XS Sk= PIXEL(Pi Improved

Xwindows Environment, Lightweight) Desktop 84S Ct31t Z0| &0l Jts
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1. FE(root) 219! 5}7|
2. PIXEL &4 Sg{&H7|
3. apt AM83517]
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- 5.1 £E(root) 2121 5}7| /_\/\)J

+ XN & Raspbiang MX|3F 5| A1 HI|XAE HEHT| QSN e IHAQYESE SE g

P

]

1. HOld 82 AAHEH ‘sudo passwd root'S U =5HH ‘Enter new UNIX password’

oh= HAIX[7F LE2 A rootdf| CHEH M HIZ S S 2F5IH, AFSE HIZHZ S §F,

HIZ2 R T2l

= HAXZILIRBA 8o 28 A=

[\
oA
?_
O\l
0
re
xe)
Q)
7))
7))
=
O
-
o
[
©
o
Q)
~
()
o
(%)
(e
a)
's)
()
w0
7))
—h
c
<
(o
_I_

‘Enter'7| & 29 root 29I
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5.2 PIXEL 2tE =2{27|(1/7)
B

 Raspbian0O| A X|S5t= Desktop & 0| CHSHA] L OFE X}

[ « Geany Programmer’s Editor

’ .\ N N ;v\-im.‘p“uw\»m { fn”ipl 7|_|:|;|_E_ ﬂiﬁ %%ﬂ% GTK+ _E_A-l rﬂﬂ7|
. g Geany Programmers Edtor | « Pyrhon3(IDLE)
) > & Python 3 (DL oo =2 aedg8 SEHE K|t
! > ) Scrateh = HE =t
> g8 Soratch: « Scratch
d > &8 sense HAT Emulato « Scratch2
() sonic weg o std =221 2o

 Sense HAT Emulator
Astro Pi T2 M E O| 22t H E 9| Sense
HAT &€ O 22/ 0|H
% e Sonic Pi B
oot AC| QI A A mZ g0l 34

« Thonny Python IDE )
« Thonny(Simple Mode)

Python Z &S 2ot HE 7|

U

6 - O==Nlp



. e
5. 7|21
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5.2 PIXEL 24 =2{ 27| (2/7)
B

 Raspbian0O| A X|S5t= Desktop & 0| CHSHA] L OFE X}

e LibreOffice
Cietol S Z0M AFESE = U=
QU|A HF
Writer — S| E X 2 A| A
Calc - 2AZY EAE |

»] Pt Y
i EEan
\C1 7]

pl\&“;lﬁpl‘n‘”\pl ~
y > |

@,
4 a

> | Libre mpress — Z&f| I E[O[ M

E > (@) Libre Base — |O|EH{H{|O| & 2| ==
£ , [ wore Draw — HlE| 12 & Of C| &

= Math - =5} 54| Of| C| &

v

Ca:‘) | - 57 Or=nlR
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Y + (U = Raspbian : -
&+ O=Raspvian
5.2 PIXEL & E2{H7|(3/7)
B

 Raspbian0O| A K|S 5t= Desktop 40| CHSHA] L OFE X}

e Chromium Web Browser
QIEAA QY HAlSH TE2HME
= Chrome E2}2 X Q| HIEO| &&=
HeR KN

-28- O==Nlp
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5.2 PIXEL 24 =2{2.7|(4/7)
B

 Raspbian0O| A X|S5t= Desktop & 0| CHSHA] L OFE X}

* Minecraft Pi
W ZHoz = T2 HSS /4l
JHEE AY
AY Lo Z2ae4d 7ts

* Python Games
Python© 2 JHHE HYUSE /Y ACE
% 7ts

-29- O==Nlp
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®+(a = Raspbian : -
5.2 PIXEL 24 =2{27|(5/7)
B

 Raspbian0O|A| X|S5t= Desktop 40| CHSHA] LOFE X}

« Archiver

*x= E
OI:IF:-TE

» Calculator
%

« File Manager
I Ef A7

« Image Viewer
Oo|O|X| 7o

« PDF Viewer
PDF =01

« SD Card Copier
SD Memory Card 9 &

« Task Manager
2 ghe| At

« Terminal
HHH

e Text Editor

A E HET|

-30- O==Nlp
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5.2 PIXEL A E2{ & 7|(6/7)

RaspbianOf| Al X| &3 3t= Desktop A0 CHSHA O X}

\;_:;, m\jr&::phvnypl ~
v‘ N ] >

,
{

Debian Reference

HiH|OF A|ARIC] MEHX QI JHR E HS
Get Started, Help, Projects
Raspberry Pi, Raspbian A&0| Cigt =&
HEX M3

The MagpPi
Raspberry Pi Of &

B2 -
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5.2 PIXEL 2tE =2 7|(7/7)
B

 Raspbian0O| A X|S5t= Desktop & 0| CHSHA] L OFE X}

-ﬁ.—m . PrefEeﬂl’Encej
J® | e— ANAH” =td 4™
'_2 ) Bnua?xl-au PN
\‘ OO 2o O
e Shutdown
: » 202, A|AH =2 XL E
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« APTE 3ol 2ZEQ|0] 2X| & YUCO|EE HESHH & =+ /US
1. Package index info update
1. apt-get update HHOE Al H Raspbian0l| A X| & L{7|X|E52 25 HIO|E

File Edit Tabs Help

2. Package InstaII
1. apt-get install [T}7|X| ] BHOE fAlotH A=ot Ij7[X[FOf Ot of7| x|
T2 MX|Ofgf g2 A3

graded.
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6. Z20i[X| s

) + (= Raspbian -3

& +(O=Raspbian
M5 =X}

-

1. Java(open JDK) & X|
2. ¥MH(Apache Tomcat) x| & L EF3}7|

A

'Open)DK

.
E it ”
;-.\--' L
¢ o S
/7 ~
b N
4l O

SOFTWARE FOUNDATION

>

Raspbian

. O=2=Nlp



6. Z204A|

6.1 Java(open JDK) %]

%‘” + @ = Raspbian y

« ‘'sudo apt-get install openjdk-9-jdk-headless’ H0E

2A[ZE =0l

Al
=

SHSHH Open)DKO]| CHSH THZ | X|7F

(R IRl A0l 134T AFR R QIE{H0]A XHeio] TR 87| 20| HeadlessH S MX|3Hs 2 AR

r

File Edit Tabs Help

- ‘java —version’ HE O E HlSHH AX|E XtH HE 240l Jts

File Edit Tabs Help
1@ rrypi: S EVE

ve

@5 I
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[
* Apache Tomcats 2X|5}7| ?|et CIHEE|(/opt) 2 O|F
« 0|38 /X[O|M 'sudo wget http://www.us.apache.org/dist/tomcat/tomcat-  9/v9.0.13/

bin/apache-tomcat-9.0.13.tar.gz’ YZ & &A5}t0] Apache Tomcat 9CHZZE

pi@raspberrypi:
pi@raspberrypi:
.0.13/bin/a h

pi@raspberrypi:

(B2 -36- O==nNUp


http://www.us.apache.org/dist/tomcat/tomcat-

‘sudo tar xzf apache-tomcat-9.0.13.targz 8 &
Sff A

pi@raspberrypi:
pi@raspberrypi:

Ll

'sudo mv apache-tomcat-9.0.13 tomcat9'd &
Ol A tomcat9= ZHEHSHA B

pl@raspberrypi:
a7Fe

Aotof O

=0
==

= Raspbian
(O=Raspbian
2 *targz Ut 4=

apache-tomcat9.0.13

P27 -
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6.2 HlMH(Apache Tomcat) EX| U F-F5}7|(3/4)

<ﬁ

- 2E2d ek 7] ?IGHA 'sudo bash'EE0E 2dot0] =11 22| Xf(root) 2 A E S
HAS D Ot 20| Tomcat MM Q| SHAMAH ZF 278

t CATALINA HOME='/opt/tomcatg

- echo 'export CATALINA_HOME="/opt/tomcat9” >> /etc/environment

- source ~/.bashrc

(B2 -38- O==NlUp



6. =0l

6.2 HAH(Apache Tomcat) X

XT5517|(4/4)

g"’ + @ = Raspbian y

TomcatO| AX| =l 2o
W

O| Tomcat9 7+ ZA 21 E &0l 75

| bin CIHE2|Z 0|53} ' /startuup.sh' Lt S A

Mgolol T3t 2

& C | ® localhost

O|A|, Chrominum E 22X 0| http://localhost:8080 F2=

T5E A =22 IS

Apache Tomcat

Apache Tomcat/9.0.13

&

“ B 9 :
Home Documentation Configuration Examples Wiki Mailing Lists Find Help
J APACHE
ecommended Reading: Server Statu

Security Considerations HOW-TO

Manager App
Manager Application HOW-TO
Clustering/Session Replication HOW-TO Host Manager

IH MH Tomcat AH 7}
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L} Raspbian OSHZ 0| e B2 AZEQI0= §F 27 Atfgdt &
S &= GPL 2t0[MlAZE 7| TZ0f, 20| US 8F 22 L Cis

BN Hots HSoHOFR L Tt
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