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wel 74 24
(1) & "lo|x|(Web Page)

Aojl= £T2S Y AO|E(Web Site)=0| 32, 242+ Al AO|E= Y H|0|X|2

+d=E0] ot 5, € Aol AEE o3 2 Holx[gy 2Y E= =2tk
& ZO|Ck
- ¥ Yo|xI[(Web Page) gl AO|E(Web Site)
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* HTML(Hyper Text Markup Language)
g "oy 7= S8t LSS 2Tt
SAE 00[X], 213 S 2 2MO| BICHE TAOn], EfIQ $MS A0

TME HAMe = Mt o~ QL
* CSS5S(Cascading Style Sheets)
HTMLZ ZME 220 AEIYS 2BICt

MY, =25, HiXl, 3271 S ADA 2AS TEO0] g Ho[X|E OtsHA

* JS(JavaScript)
o ¥|o|X|0f S 7S M RES F=THOMCT

ALE XS] = ME|, 2L MAIZE ®TE OfL|Hio]M, HIOH S

oln

S OI{ul AtOM EIAELL J21 AZ| QAN =3 2 ME|OC|0] AEE
OfO|HE A E (Hyper-Text) %ASZ WOt X|Z2

LH=0fl CHE =ME YLEH= 3 335 X¥Yots 7I&= 0|
Yo|X|E0| M2 R7[He2 PZE + UAES= o0, ¢¥M AT HTML, CSS,

JavaScripte T = FELCE,

H

U2 e oy U2 Y Ho|X|So| oto|H2 3 (Hyper Link)S S0l A

WLL[0f TS0 AHoHeh 20|t
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(2) & E2I2x{(Web Browser)

d HEIRX{(Web Browser)Zt Hl2 ZAEFHZ 322 AUo=E 38 =2

JHolct At XE7E AE{HoLE | ME{0] MEE E HolX|e} 2HxS A B,

Staotol ASTEY 4 QIEE S& AZEQojolch M HIKOHXH,

e
Q
>
rio
o

Ir
P
Iffo

has
o
no
mjo
4>
30
N

FH= UEUHO0[E=E HOHEH =AM
Eof = MZu[O|Lt SHHXE FE S DL

CHEXMO # BEft2XH2 = F 2 3 = (Google Chrome), 2 Z 2t

Kl
-
o

o

1% A (Mozilla Firefox), OHZ At¥t2|(Apple Safari), D02 2AZE
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1-1. WebO|E2}?

(3) Mu{et Z2t0|HE(Server & Client)
ME{ZH HERZ S S04 CHE ZFEILE 2E0|HES A S 2ot 2|6t 10|
ot SEIS WIBOls HEE T AZEY0IS LV UPHOR ALEXIE U

HEl2XE S0 MHEFH TYES L0 TN 20T &~ Qok & MBHE

CHEXQ! ZF 2= OtYtX|(Apache), Nginx S0| UL},

=ctO[UEEH MB{0f|A HM[Z 0= AMH|[A

=
=
AZER0 Z2I-MOZ Lz & UCh ZE0[UE K= ZE ASX7E Eoll

™MEOL7| Qo AFE0t= A|ARICZ HIATE, RES, ADIEE EfS5 0| 0|04
OHCIOCE ZEI0|UE ZZ2IWE AISEX7E €2 S0 RHEY = UA oiF=
= OzHo =2 Y HEtLX{7F 2 0of|A|O|Ct
Response _
e
I
Client Server
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() HTTP/HTTPS
Z2EZ0|ZH AREHE HIERS EX[S0| M2 HES 1 U= O X|7{0f ot=
TAOIL 25 S UL A= F2 HTTP(HyperText Transfer Protocol)

2t HTTPS(Hyper Text Transfer Protocol Secure)g F2 AtS .

HTTP= Mt{/220[¥E 2ES oiet HIoIHE F41 27| g =2 EZ0|Ct
QUEHINM OlO[THAES wot7| QB SMFAUCZ, 80 ZES AE0tL

OICt O}2tM HTTP ME{7t 8081 ZEOAM XS 7|C2|2 9/on, Zel0|HE=

80 =22 XS ELHA =L}
Path
Method ‘\ Version of the protocol

GET |/ |HTTP/1.1
Host: developer.mozilla.org
Accept-Language: fr

Headers

HTTPS= HTTPO| HIOJE| &&2t7t z7tE =2=Zo|ct. HTTP Ch27
Ly3e ZES ApZotn, HEYI MoIM 2o M3 MES 2 & GE=
|
HTTPOI| CHOH LH 2 1-3%0j|4] O XtA0] BHSCE

I|=

>

rio

HIOJHE Y= 2toto{ QHHet S 2FCt
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1-2. Frontend2} Backend®] O|8H
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ZEEAEE AMEX7H E "olXE HEME of A B 43X Iol= Hl
=k

AIZH-QIHHEIE FE0|CE AFEXt0f7] 2S5 TEotil
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+40t04 g AO|EZH 2 tMo 2 ZE0t AFEX7E A 0|88 + U= P
AME JHENOll= HTML, CSS, JavaScript?|#tS 2 ©t0{, React, Vue,

Angular Z2 DICHA Z2{Qf/32 2} 2to|2E{E|5 S Pt

H
A=
HACE MEX Y = + Sle, ¥ MOIELE E MH[AZ] ME S0M

ZEots F20[Ch @ AO|ELF OfZ2[A|0[d0] HEOHA SA== HI0|HS
HE|Ot X{Zoto{, H|XLIA ZZRZS HuHtt= odutS chot
Gio[E{H[olA HE|, Myl 2% 2|, APl M2 & ¥ MHAZ] WA 7|S5=
SOHOICE, HHAIE JHHr0)= Spring, Django, Express Z2 =Z2{|Y {3 E

AtZoto{ HIo[E{HI0]AZ2= MySQL, PostgreSAL, MongoDB S22 1&0]
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1-35. Web&2!12t HTTP OJoH

URI (Uniform Resource ldentifier)

URI= B4 dojlM XtEs AlEots =X AExt JHZo|ct B4

VAN

MHIAS TH|Z0F QIEHUIMS] S ME XA AlHd X|7{|0|Ct.  F=A, O|O|X],
MEHIA 5 B ¥ XtEs 20 A{0 ZXH¥82 37 URLZL URNSe =

LHE O,

URL (Uniform Resource Locator)

URLE URIY ¢ S7Z, XY 2IX[(F2)2 HIUH(ZEZREES)S LIEHHCL

F

o Tr—,
%, YEYoM XS A7) /Y FA QUs v QENOoZ AMOIE RIS
zootod, YTk OfLIet AFEH HIERZ &2 XtEls 25 LIEHE & QL

URBN(Uniform Resource Name)

URNZ URIY T CIE E/FZ, &Y o|5(AEXH TS LIEHHD] 21X HE=

1o
(@]
-
>
[0
<
=
Rl
10
°
1o
a
o
r

EOOPR| OpECh X2 RO WMl NS
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1-3. Web&22t HTTP 0|0}

URIS =

scheme:[//[user[:password]@]host[:port]]
[/path][?query][#fragment]

URIS| 22X = Ct2 1} ULt AF20tX| o= U 2292 AHafFot

24 Ao
scheme d Me{2f ojH Z2 2 2= SAUX| A
user, AME{0]| T2 0t7| 2Tt At=2Xt ™E
password AFS XS] 0|5, HIZMS
- o9l 22 P, M&0tD A2 HEE
oS o
T B MBS A0 CHY M
port AL Y Mo TE0f CHY M
ME{of| T 2ot xHe) B2
path M2 Y MBI BlaA B R 22
2 ME{0f Tetots tato|E
uer
WETY 1 9 Slojl QIXIBFD key=valueBAOZ Lt g2 7
f . 24 L E QX|(MLT| £)2 7122
ragmen
J # Sl0f AEXIE 20 AL
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1-3. Web&22t HTTP 0|0}

Ot2H= URI ZF=A2] ofA|O|C},

scheme user host port

https://ksmart40id@www.ksmart.or krilf$3/foru
m/questions?course=sw408order=name#search

path query frogment

O THl URI= 2EHY &Y XtEs AHots £2M JHE0|0{, URLES XHES

Hu

X2 H2 s LEHH= URIS] 2 E/0[2, URNZ= X8 o|52te

Al|Eot= URIS| B EFO0[CE @ URIOIM Z2ZEZFE path 7HX[S] HYS

;

URLO[2t3 X|HL = ULF.
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1-3. Web&22t HTTP 0|0}

DNS(Domain Name System)

URIZ] hostF&2 =42 O|&(Domain name) E= IPEA(IP address)g

i)
[0

MR % 9Lk IP FAE WEYD MO XS Ao YT £X}

= 1=

P>

o|X|8t = %0t

— —

>4

b Z=0l2t AREOl 7|dot7] OfFACE mfEtA AtEHO

ale

O[ofotd 7|Hot7| 2|2 =O2 Ol5= At&otod, DNS= 0 =H|e! 0|§=

-

CHSO= IP TAZ HZO|EE= A|AHIO|CH, Domain nameS HostUSZ ol
i, 22t2X= Domain Name Server0 =O[Q! 0|32 Zot0] [P FAE

20211, 0|5 0|30 SM5 +HBCE

— —_= T o L-

1. AFEXI 28(Request)

AtEX7H # EBt2 X0l URLS YU=ot7Lr # "lo|x] L 335 Z=ITHCY
Het = 0| URLOY| CHYF FEHE ZEot= HTTP 2 HAIX|S dalol ofE

ME{Z 2HCEH

2. DNS =%

HE2x{= URLS| =09 0|22 DNS AH{0f Z!o|oto{ CHEOt= IPFAE

HU=Ct O] IPFAS S010{ M2t ST
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1-3. Web&22t HTTP 0|0}

AZ AM20{ MEQt GIHS il HTTP 22X OIAIXIE

TSTCE o] 2Holl= AtExt7t 2loks Xp2(2 Ho[x], olo|x]) S0l CHY HE7t
R ELCE
L. Mbi X2

Mbl= 22t0|UES RHS TOot x2|ghch, 220 HIO|E{S H|O|E{H|0] A0 A
Z2|ot7ALE E Ho[X|E Edot=s S8 HUs L.

5. At S&(Response)

Ml 2" MeE| BUE HTTP SE HIAXIZ 2H50{ S20|U=E0| =EEACH

0/0

toll= 2T yo|X|2f HTML, 0|o|Xx|, CSS, JS&0| =& &Lt

6. BEIRX HHE N EA
H2tRxE 22 HI0|ES oAt uiatoll ¢ HWOIXIS EAIPCH HTML FZ0i

CSS AEtZ= ME0t, JSE Ao =52 7Is= 4+

s

Ct.

7. M8 MBS ol ue
AtEXt= HOIX| LHOIM HE 2E], & U= S Ot WSS & & QUCt o[2{D

WS 2 CHA| ME{0f| 22 RS Elis AT =E, 1~6H UAT™S U=}

o
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1-3. Web&22t HTTP 0|0}

AtEXL > HEtRX > DNS =¥ 2 MBH 28 > MH M2 > 3H 2

Hetex 208 2 AESX 422 O[ofX|= 2H-sH AO|20ILC}.

—

Expect to see

Enters a UR ‘

Request

Translates
domain to IP

DNS Server

Response

Stores or generates website

HTTP EA0jE CIO[E7 22 HTTP ofiAIXI2| 22 (HiC))0fl JSON tirloz

TIGE|o, 220 71 ME= HTTP oo B2 TS &L
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1-3. Web&22t HTTP 0|0}

HTTP(Hyper Text Transfer Protocol)

HTTPZ E(WWW) &M HIOIHE =2 27| gt L af 7%, 5

ZEZ0|Ct. ZE0|UE(ES ¥ Ee2t2)2 ME| Mo ZE(request)

oHn
r>

|I<I
JP

H

I‘I
n
00
e

0/0

tH(response)2 &0l Z=0tof HTML, CSS, JS, png, gif, mp4 &

Ewl HojEHES &Y + UES AA N

[N
[

HTTP= TCP/IP £4 Z2E2S 7|¢toz Exioin], 7|20z 804 %

AtZTrC) Ehtetd &Aoo = ofLts 2P0 ofLty] SEHE ME|ote, T 2

= -

0z
rlo

Ao Z ME[H0, oY ZEM Chs ZH 2ol MEHE =XIoHX] %=

CIot HTTPE CIO[E{S TR (AII0| Lot 4 9l RME)o2 TE0}| 20

£ S GoJH #Hx 2[H0o| EXHTHCY.

HTTP Request

¢ 1

HTTP Response

Hetex AH
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1-3. Web&22t HTTP 0|0}

HTTP 2@ tiME S+
HTTP 22X HIME(HTTP Request Method)= Z22(0[AE7t A{H{0f O{H

ZYS ZHO=XE LIEH= H3A0{0|Ct

- Oo

GET
GET HIME= F2 H|0|EE ZZ|(Read)dt7{Lt BAH(Retrieve)™ O At &=

HIME0ICt =2 ! "o|X|Ll E|AAS 7IXZ O 2A0|0, HIO|E S 27| TE2

= &1

H

e THEF AFSOL7[0|| MB] YERS B3 H0kX| O

| S = )

rir
oln

Ch(¥sa)
POST

POST HIMEE 2 MZZ 2[2 A5 Y H(Create)0t7LE MZE T ASTHCE
ME{S] MERE 48U + end, SYP POST ™= 043 ¥ HUfHet: gy

= 4tz 20X fb=Ch &, P30l g, 22 HolEHE 048 1 2L

PUT
PUT HIME= 2|2 AS Hadot7LE HH[0[=017] 2[of ME{0]| HIO|EHE 24 of
AtZEth ST PUT 2¥Es BEUE diat= ¥d S20i0d, B¥sds 7I1ECh

*
*
g

oln
pd

re

MS 0E] M MEotHet: Zatvt HEfX|X| 2= dE
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1-3. Web&22t HTTP 0|0}

DELETE

DELETE HiME= XEE ElAAS ANOl= O ALSTICE ZEHXo=Z ATX|0f

PATCH

PATCH HIMEE B[AAL] SFT =TY Of ALZTHCY,

HEAD
HEAD HiME= GETZ s20tX|2 SE 2= (body)2 M20:L oHEF ZF=CF

T2 E|AA EX OFLE MEH 2210 AHSTILCY.

OPTIONS
OPTIONS HIMEE M7t X|J0t= HIMEL 7|55 &Y of ArZPHot

PATCH vs PUT

PATCHZ} PUT HIME EF =TY of AtE0t= HTTP & HIMEO0ICL
JeiLt 2 2 X0|F0ol] UL PUTS El2AAS THIS LAMl(replace) TH
AtEoto{, Ze2fo[U=7 2 HIoJEHZ oiE 2[AA TS FHO{ZCh TEkM
Psds 7txind, Z2 PUT 285 048 & Bl 247t ZCt 2 PATCH=
2[AAS] EF A T (update) O AFSL|0, PS0 A=s == U

UL 2ot PUT2 TA| 2|AA WH|EL, PATCHE = ElAA

kd

o012 A
= T

MO}

O -

1
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1-3. Web&22t HTTP 0|0}

HTTP MEH 3E

HTTP MEHZEE M7t Z2to|H=ol 282 Malet HAS 2% 2=
LIEILH J0ICt O] ZEE S0 Z20[UE= RHO| MAWE=X|, LF7F M=,
F7F &tdo| 228 S5 & + QUL

HEFS 100 Continue (E2I0|HEZ £H YR F S YoM LIHX| YEE AL 28T
AASE 101 Switching protocols
200 OK(RHO| 4EHo 2 FHEAS
201 Created (PUT H|2E0f 23l 2IAX| ME{0f ot Mo E)
o3 202 Accepted(Z ME{7} BE =418
203 Non-authoritative information (MEH{7} 22I0|NHE @7 & LLELH FL)
204 No content, (PUT, POST, DELETE 22| Z2 4&2 X|T TS Ho|E7t gls Z22)
301 Moved permanently (272 GIO|E{E B El Et URLO| 22 / RedirectE &)
2|Clo| &l M 302 Not temporarily
304 Not modified (BFE 2Z2| 74A| HEE 0|88, TN gif 2 & M0l 2K %3)
400 Bad Request (AFEXIS| H#RE 2¥E XNa2lg = 213)
401 Unauthorized (215 0| 223t HO|X|& @83t E2)
402 Payment required(0f| 2f =)
403 Forbidden (B2 =X, CIEHzZ| 2[28 2F % 22|t Ho|X| M2 S AL
—_ 404 Not found, (& st 1| 0| X| gi) A
a0 405 Method not allowed (&{-&Z|X| %+ http method A&
407 Proxy authentication required (ZEA| 215 27&)
408 Request timeout (2% A|ZF &1
410  Gone (BTH2ZE AE FX|)
412 Precondition failed (A =74 A 1H)
414 Request-URI too long (878 URL Z0|7} 71 Z22)
500 Internal server error (L& M 2F)
501 Not implemented (& MH 7} K22 5= 818)
RELE 503 Service unnailable (MH| 2 H& &7
504 Gateway timeout (H[O| E9J|0] A|ZF =1}
505 HTTP version not supported (B http & X| A E|X] S

23



1-3. Web&22t HTTP 0|0}

HTTP HliAIX|

HTTP dlAlX[= Z2t0|UE7H MBI ElH= ZHE(request) 2t M7t

=cl0|UE0| Ef= SE(response) & &R/7E ULt 7Isd MF LZ0M=

XtO|7F QX2 3| 20 0|2 HTTP ojH et HiC|2 2 MECH= 28 70| QLT
Requests Responses
POST / HITZ/1.1 Sﬁﬁg—» HTTP/l 1 403 Forbidden
- -. , =150-8859-1
MT
5 GMT
| C =] Length: 220
1 -12656974 : i <IDOCTYPE HTML PUBLIC "-//IETF//DTD HTML
(more data) <7body—>2 0//EN">
Y E | (more data)
H|A|X|= A2 &(Start Line) @22 A|Z6tod, O F|E 9| S (header)0| OTt2F2CY,
oH7t L2 21 Z(Empty Line)0l LFR1, 1 CtS &=F(body)0l OI0{ZICE F,
o5 === 0| 8l 22 7|Ze2 L&}

HTTP 8

HTTP 9| H(Headers) 2@ 2 CRLFZ I 2&0{, X &2 A|Z &(Start Line),
Lto{X| &2 Of|E(Header)2t2l SEICt oS B2 2! ZE2 A7} ECH
O|Zf CRLFZ 71ME T Yo =2

71ME O &2 0|34

Ol Al7l= =XI2! Carriage Return(CR) 2t
X2 Line Feed(LF)% Z=glo|Ct. =2 HIA

0N & BHES LIEILHE O AFSE

M

d

rr
il

rir

Moy =XtE0lct.
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1-3. Web&22t HTTP 0|0}

HTTP HiC|

HTTP BHtCl(body)= YES 25 LIEWH= CRLF &l 2 &= ZRCh A
H&Y CIO[E{0|nd, HTML £X, 0l0|X], %A, JSON S5 byteZ EWL 4 gl=
2E HlojE7} T& 7HSotLt

JSON(JavaScript Object Notation)
JSON2 HIO|HE E0IL WJzop7| et HES| HAE 7|Hh ZOHO|CE, AMEHO|

AL A7 A, 7IAI7E 2ot BMoty| 22 4

oo

P

S 7HX|AL QU0f ik e 2t

HloJE S0 Z2| At2Ett. JSONS| &2 =&= Chsik ULt

o 7]-U B2 2 0|F0T HlojH L=

. 0 SRMO|MME CHEE T2 IaHY HojoflM &7 T/

« H APIZI RESTful MH|AD||M ZZ HIO|E WACZ XHEY

{

el
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1-3. Web&22t HTTP 0|0}

Request HAIX] £ =

Path
Method \ Version of the protocol

GET |/ |[HTTP/1.1
Host: developer.mozilla.org
Accept-Language: fr

Headers

Method : 22I0|ME7t +WOLLIXL Ot= FZa ™Y

Path : 7tX{22{= A AL A2

Version of the Protocol : HTTP Z2Z 22| B{7

Headers : AMB{0]| CHEF =7t MEE TEot= MEI™ of|0 S

Etc : POSTZ L2 %R 7HX] HMES 2(% TESE 2AAS EYo= SEY

=t RAEHZ

[HO
MO
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1-3. Web&22t HTTP 0|0}

Response HIAX] =
Status code

Version of thg\protocolT ga'tus message

HTTP/1.1/(200 |0OK
Date: Sat, 09 Oct 2010 14:28:02 GMT

Server: Apache

Last-Modified: Tue, @1 Dec 2009 20:18:22 GMT
ETag: "51142bc1-7449-479b075b2891b"
Accept-Ranges: bytes

Content-Length: 29769

Content-Type: text/html

v

Headers

Version of the Protocol : HTTP Z2£ 22| T

Status Code : A ML 04F 2t 1 0|2 LIEILH= MEHZE
Status Message : OtF 21 @ek2d0| gls, MEH ZES] B2 AE
Headers : 28 o2t H|PH HTTP Y&

Etc : MEH ATt 2 7iX{Z= B|AAVE 2OE= =&

27



1-3. Web&22t HTTP 0|0}

X2 HTTP oo 58

N

|3t @22 O|F0ix Uend oAX[S] 473N Az LECL =2 YH=Z=

Ct=F ZCt,

Content-Type

T1Eot= OIo|E 2] EfY S XIHECH application/json, text/html)

Authorization

Ck(

ol
—

if)y
rr
ki

==
o+—= o

2, 7= 28)

Cookie

=ctO[UETE ME0f| MEE 7|5 T

Accept

=cl0|UETE ME|Z & = O|C|of EfYs AMuqof] ZECH

User-Agent

2Ci0[UE AZEQ0 E(EERH &7

oln
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1-4. 74X} =4

eloper Tools)

2tRxX0| LHEE CHAS 7SS 2 £ BES0IC}

+2 H JHExt=0[ Holx(g
<X, AEY, &= dAOtY EXE Aot dsS ZXeorsnl Z3 T

is now available in Korean! ( Always match Chrome's language Switch DevTools to Korean Don't show again
es  Network Performance

Memory  Application >>

Styles Computed Layout >

HANBAT NATIONAL UNIVERSITY

padding —
-i -] ssxeer |- i-

chetal

e
20258HAE 7| 2

LS E A atel
HiZMT Exiziol

2025814 37| 9]0l SEHY 2R}
e

— RHIBIET| — XHMIs|=7]

| EELE L
HESHOIXI

M= SEHOIM CHA] BF 1 F12 7|15

I:I

1 WXL =45
2= & UCL EDF 2pHa JHEXF =5 ALO|2] ZA|Mo| Ot AS =2 DAl:
22f0| LtEtLtDY, 0|5 =2H

010 JHEXF =+ H2 37|15 Z22Y &

(@]

Ct.

3
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1-4. 7HEX; =42

HE X =+ 2|0|0FR

Elements Console Sources Network/ Performance Memory Application >>

<!DOCTYPE html>
<html lang="ko">
» <head>(-) </head>
«« v<body> == $0
» <div id="body_layout">E></div>
» <browser-mcp—container data-wxt-shadow-root>G2</browser-mcp-

Styles Computed

border

»

container>

?paddhg -

</body> i - s3xse1 |-

» <whale—quicksearch translate="no" style="visibility: visible;">(G= E

</whale-quicksearch>
» <widget-window style="opacity: 1; background-color: rgb(255, 255, 255);
border: 1px solid rgb(135, 132, 129); width: auto; height: auto; displa
y: none;">()</widget-window>
</html>
Y Filter

» border-bottom-color
» border-bottom-style
» border-bottom-width
» border-image-outset
» border-image-repeat
» border-image-slice
» border-image-source
» border-image-width
» border-left-color

» border-left-style

» border-left-width

» border-right-color
» border-right-style
» border-right-width
» border-top-color

html| = body » border—top-style

: Console Autofill Issues

1. 24 BAK(Inspect) 3 ClHIO|A ZHE(Device Toolbar)
2. 7152 MEiots Ty

—-

5. JHExp B4 AT

HEMOZ 37| 9I9) 37HK| UHOZ LIHCE(RAHE M2 AZX)

Show all

rgb(73,
none
Opx
0
stretch
100%
none
1

rgb(73,
none
Opx

rgh(73, 73,
none
Opx

rgh(73, 73,
none
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1-4. 7HEX; =42

(® DevTools is now available in Korean! ( Always match Chrome's language Switch DevTools to Korean Don't show again

'~ [0 Elements Console Sources Network Performance Memory Application >>

Styles Computed Layout >

adding -

HANBAT NATI SRR ERSITY e ve— S

Keyboard-focusable® Y Filter Show all

chgka!

rgb(73, 73,
none

20258HAE =7| UBLHS.EACYSIR 20253H4E 57| 9|20 ata-uxt-shadow-root> @+ p . i o

0 t )
HIEMTF TALSiol Fle: - t stretch
100%
none
1
rgb(73, 73,
none
— X8| — XpfsIET| px
rgb(73, 73, 73
none
(133
rgb(73, 73,
html * body o none

i Console Autofill Issues
D @ | topv | ® | Y Filter Default levels v | No Issues

JQMIGRATE: Migrate is installed, version 1.4.1 jquery-migrate-1.4.1.min.js:2

22 3ES &)

= 7 JUACL A dA HES 2T 5 E HoIX|ofM 2ot 24 #0f
o

OF % 1 OfSE 2AS] FEYF 2| ZAIECH of HEHOIM t2d ofE
AL LHE HTML ZE7 B ZXE|0] LIEHCHCE,

C|HtO|A =Hl(Device Toolbar)

ClHtolA SHE ZSotT X EetexXe 2 HlE 3% User-Agentit=
= (s}

IBhs O WHAHL 4 9Lk 0|2 EOf HAIS E§SS, ADIEE, LEE

N,y

oln

|:|.OI=

o

r
N
N
i
ND
4

2 lolx|7F o{FA HEE EH=X HIAEY 4 UL
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Dimensions: Responsive v 422 X

100% v Nothrottiing v &

a

HANBAT NATIONAL
UNIVERSITY

chete!

20258R1E 27| Yk HESATyEr
HEME EX]

— TMBIET|

gereyetn CHESHOIXI

JHEEXL &

CSSE

o

e |

HANBAT NATIONAL UNIVERSITY

chetel

— XAlslE7|

— KH[s|E7|

1-4. JHEXt =

(® DevTools is now available in Korean! ( Always match Chrome's language

~ [0 Elements Console Sources Network Performance Memory

IDOCTYPE html
tml lang="ko">
» <head> head>
-+ v<body> 0
v<div id="body_layout">
» <div class="intro-wrap">@</div> (flex
</div>
» <browser-mcp-container data-vxt-shadow-root> G </browser-mcp
container>
translate="no" style="visibility: visible;">G
quicksearch>
ndow style="opacity: 1; background-color: rgb(255, 255, 255);
border: 1px solid rgb(135, 132, 129); width: auto; height: auto; displa
: none;"

</html>

html | body

i Console Autofill Issues

[in] topv | @ | Y Filter

JQMIGRATE: Migrate is installed, version 1.4.1

(@ DevTools is now available in Korean! ( Always match Chrome's language

K [0 | Elements Console Sources Network Performance Memory
B
:before
»<div class="slick-slide slick-current slick-active"
data-slick-index="0" aria-hidden="false" style="width
371px; "> </div>
w<div class="slick-slide slick-active" data-slick-index:
"1" aria-hidden="false" style="width: 371px;">
> <div>
v<div class="item" style="width: 100%; display: inli
ne-block;">

~v<a class="link" href="https://wwy. hanbat.ac.kr/bb
1156888

S/BBSMSTR 138/view.do?ntt

Switch DevTools to Korean

Switch DevTools to Korean

Don't show again

Application  >> )

Styles Computed Layout >>

Y Filter Show all Group

border-bottom-color rgb(73, 73, 73)
border-bottom-style none
border-bottom-width opx
border-image-outset )
border-image-repeat stretch
border-image-slice 100%
border-image-source none
border-image-width 1
border-left-color rgb(73, 73, 73)
border-left-style none
border-left-width opx
border-right-color rgb(73, 73, 73)
border-right-style none
border-right-width opx

T rgb(73, 73, 73)
border—top-style none

X

Default levels v No Issues

)

Don't show again

Application >
Styles Computed Layout >
Y Filter hov cls +, @ [

e (max-width: 1168px) intro.scss:136
.intro-slide.typel .is-title

font-size: 20px;

height: 81px;

Ar6pF90&mno=sub@5 @ target="_blank" title="
2" tabindex="0"> (flex

» class="is-status-group"> </div> (flex
<strong class="is-title">2025%H4= #7| 93l
o EA% WE</strong> == $0

» <span class="is-more">(</span>(flex

» <div class="slide_control" style="display: none;
</div>

</div>

» <script>@</script>

v<div class="intro-button-box">

< V.slick-track  div.slick-slide.slick-active div div.item a.link ~strong
i Console Autofill Issues
D Q| topvy | ©® Y Filter

JQMIGRATE: Migrate is installed, version 1.4.1

.intro-slide.typel .is-title {  intro.scss:136
display: -webkit-box;
-webkit-box-orient: vertical;
[ -webkit-line-clamp: 3;
text-overflow: ellipsis;
overflow: » hidden;
: 100%;

font-weight
line-height: 135%;
letter-spacing: -0.06rem;
i
.intro-wrap * {
font-family: “preti

intro.scss:13

common. css:2

Default levels v No Issues




1-4. 7HEX; =42

Console panel

Console I{E2 JHEX} =410f| M XHHIASEIE I E AW Bkt 2F HAIX|S

2oL o+~ U= "Mook A Ho[x|of| M 2Hdot= XIHIASEE 0f2S A=
Hoixo{, JHEX7E 27 XHHASEE ZES Yo HAEOAL CIHIE =+

QUL consolelog() 22 BHZ Z2F 27 HIAIX| 0{7|A ZFolgt

1>
20
I

> console.log("gHd");

oh3
<.
» document.cookie;

¢ 'bp-m-ver=1.0.2; bp-p-type=Web; bp-p-ver=Mozilla/5.@ (Macintosh, Intel Mac 0S X 10_15_7) A
ppleWebKit/537.36 (KHTML, like Gecko) Chrome/134.0.0.0 Whale/4.31.304.16 Safari/537.36; bp

CHE 0] QIS mf 2&%2 H1 Ao ESCHIES 20 Of2f =0 =2
e

178-fc49c7a..chunk.css:1

Console  Autofill Issues X X

10 @ topv | © Y Filter Default levels v 35 Issues: @1 B 34 2?,3

e R e |

GET https://assets.ohou.se/404 net::ERR_ABORTED 404 (Not Found) ohou.se/:233 @

33



1-4. 7HEX; =42

Elements Console Sources Network Performance >> 141 @1
top v (2 Y Filter Default levels v 25 Issues: @1 B 24 €3

Failed to load resource: the server responded with a status of assets.ohou.se/404:1 @
404 ()

>> https://www.bucketplace.com/careers/

A Chrome is moving towards a new experience that allows users to choose to browse
without third-party cookies.

H - | = - .
e.g. /feventd/ -cdn url:a.com

™M @ topv | O Y Filter Default levels v 14 Issues: B2 B12 | &3

Zonsole Sources Network Performance >> 3 A4 @2 533 X

graphgl-tag enforces all fragment names across your application to be unique; read more
about
this in the docs: http://dev.apollodata.com/core/fragments.html#unique—names

_app—2abc79cd6068dd5b. js:

_app—2abc79cd6068dd5b. j

_app—-2abc79cd6068dd5hb. j

o 7Is2 Hgxtgez =HateXolM RMBEL WSULict SHPBR2abcd cdefeC =

27} Class101 752 A3t CHE Alatel AE2 “siy"st?| ¢isi —app—-2abc79cd6068dd5b. js
£ =Alste] EojE@oatn yoie Ab| #el2 AFSMR

| Class101 #IFo| ChEt HMA k2 MciHoH £ _app-2abc79cd6068ddSb. ]

A3 xpMEE LS _app—2abc79cd6068dd5b. js

=1

https://developer.mozilla.org/en—-US/docs/Glossary/Cross—site scripting & FH=SML




1-4. 7HEX; =42

Source panel

Source {2 HUXI =-0M B HO|X|E L0t B2 244 WE(HTML,
CSS, JavaScript S)= #0otd ClHHdY &= U= =o[Ch. 0| RO M
TtHtASRIE ZES Y EA, St (breakpoint)s AT0I0] ZE AWS
THAIEZ FAY o QICh EPF 2 A geS A 2 7o Ho|X(of Mol =

@ DevTools is now available in Korean! ( Always match Chrome's language

Lo

Page

Network  Performance

Sources

[

Console

»

IS Elements Memory  Application >>

kD

Workspace skin.css (index) X

1l lang="ko">
v 3 top

v ¢ www.hanbat.ac.kr
v (3 css
[ skin.css
» [ open_intro

ud>

<title>aElghthstu</title>

<meta charset="utf-8">

<meta http-equiv="X-UA-compatible" content="IE=eg
<meta name="viewport" content="width=device-width
<link rel="shortcut icon" type="image/x-icon" hre¢
<link rel="stylesheet" href="/pcms/common/pluigs/
<link rel="stylesheet" href="/pcms/common/css/con
<link rel="stylesheet" href="/pcms/common/css/ace
<link rel="stylesheet" href="/css/skin.css" />
<link href="/pcms/common/font/2024/font_pretendar
<link rel="stylesheet" href="/open_intro/2024/in{
<script src="/pcms/common/pluigs/jQuery/jquery-3.
<script src="/pcms/common/pluigs/jQuery/jquery-mi
<script src="/pcms/common/pluigs/jQueryUI/jquery-
<script src="/open_intro/2024/picturefill.js"></g
<script src="/open_intro/2024/acego.pluigs.js"></
<script src="/pcms/common/js/acego.common. js"></g
<!—[if Ut IE 91>

<script src="/pcms/common/pluigs/html5/html5shiv.
<![endif]-—>

‘ad>

» £ pcms/common

» ¢ (no domain)
» & Hoj EA

ly>
<div id="body_layout">

<div class="intro-wrap">
<div class="intro-inner">
<div class="intro-logo-box">

P — —

L

Alace=Tlanall arin hiddan='"4

Coverage: n/a
Autofill
©

JQMIGRATE: Migrate is installed, version 1.4.1

¢ Console

10]

Issues

top v Y Filter

Switch DevTools to Korean

Default levels v

Don't show again

]I
v Watch

No watch expressions
v Breakpoints

Pause on uncaught exceptions
Pause on caught exceptions

v Scope

Not paused
v Call Stack

Not paused
v XHR/fetch Breakpoints

No breakpoints

» DOM Breakpoints
» Global Listeners
» Event Listener Breakpoints

» CSP Violation Breakpoints

X

&3

No Issues
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1-4. 7HEX; =42

Network panel

O SIZOtCh B AOIENM Sdotdl s B B =55 E0EHD
E[AASO| OUHZ CHE2RE &3 YH0IE SZf=X 2T of ALSToh

H|0|X|2F AH{ AtO[Of|A 0|

o4t

HEXE &= 9

10

Elements Console

https://www.hanbat.ac.kr/open_intro/2024/intro.css le cache No throttling ~ ™% MR

Y Filter

All Fetch/XHR || Doc || CSS || JS

Big request rows

Overview

50 ms

Name

[l www.hanbat.ac.kr
bootstrap.min.css
common.css
acego.ui.min.css

skin.css
font_pretendard_2024.css
intro.css
jquery-3.3.1.min.js
jquery-migrate-1.4.1.min.js
jquery-ui.min.js
picturefill.js

L onmncn e

25 requests | 61.1 kB transferred

Sources

Invert

Font

bCt.

Network

More filters v

Img || Media

Preview

X  Headers

v General

Request URL:
Request Method:
Status Code:
Remote Address:
Referrer Policy:

v Response Headers

Connection:
Content-Type:
DEICH
Set-Cookie:

Performance

Manifest

Memory  Application >>

~—
—

WS || Wasm | | Other
Group by frame

Screenshots

300 ms

Response Initiator Timing Cookies

https://www.hanbat.ac.kr/
GET

200 OK
[64:ff9b::dfc2:c026]:443
strict-origin-when-cross-origin

Raw

keep-alive

text/html; charset=UTF-8

Wed, 02 Jul 2025 03:44:32 GMT
JSESSIONID=eXdIL8ya9mkXIDZitpleidefJAuoZDSBxGTfhANM6b
FXJpQDIgNbVM7HIa0x11Vb.aG9tZXBhZ2UvaG9tZXBhZ2U=;
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1-4. 7HEX; =42

HERZ oz T= EHS0| EXHTHCY.

edia LD Elements Console Sources Network Performance Memory Application >>

—

QY Q Preserve log Disable cache No throttling ~ <& ¥
Y Filter Invert More filters v
All Fetch/XHR |Doc || CSS || JS || Font || Img | Media | Manifest || WS || Wasm || Other
Big request rows Group by frame

Overview Screenshots

50 ms 300 ms

Name Status Initiator

content.css 200 content.js:59

1/ 25 requests | 49.0 kB / 61.1 kB transferred | 49.0 kB / 2.1 MB resources | Finish: 416 ms | DOMContentLoaded: 341 ms | Load: 396 ms

0|Z, Fetch/XHR E{0iM&= APl HE(request, response)E 2rolgh mj
ALEBHCEH 0{7|M S R0t 2rotof ECt,
* Name : 2|2AAZ] O|F URL EA|

* Type: ¥t28 A4

e Waterfall : E}UEIC! ME HE
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Application Panel
Application W2 =2t2xof XMIE Glo|EE Zaots 2ot =2

XMZEA (Storage)2E= S MI7HX|7F QUL

Local Storage

22t0[UE0| MAEod, ALSX7E A AMIOHR] Y= g EEtRX0] Al

OIUCH 247104 7|2 24010 of= O0|HE MEY o AtSE L.

o)) Xts232 7|5, HIZE ZetL

- o

oin

Session Storage
ZC0|UEN XTEo, Hetex ol = of 7tx| RX|ECH 7 St
LR MEE X{Zot= o Motk

Off) LAIMY AS X U= HIO|E|, Ho[X| MEf HE 5

o

Cookie
ZE0|UEN| MZEE D, MH7I SES SO AM™EY o~ QICH X7 220 =,
OFEA|tE M™EO o~ QICH Z2EUEQf BHAHIE 7F EM0]| Xt AMZE|0], A A

Eot= Ol AtZECE

Off) Mu|A o S8 0%, L O|HIE HY EA OIF S

_— - O
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() DevTools is now available in Korean!

[0 Elements Console

Application
D Manifest
°¢ Service workers
& Storage

Storage
~ B8 Local storage
E8 https://www.hanbat....
v EH Session storage
E8 https://www.hanbat....
B8 Extension storage
& IndexedDB
v @ Cookies
@ https
8 Private
B Interest groups
& Shared storage
& Cache storage
& Sstorage buckets

Clear

Background services
& Back/forward cache
'T:L Background fetch
(5 _Rackarnund sunc

¢ Console Autofill

0] topv | ©

C Y Filter

Name

Sources
C Y Filter

Name
FLOWKAT
JSESSIONID
—ga

_ga_OE5GPYT...
_ga_30RHDA4...

_ga_CN39T42...
_ga_DWYKZT...
_ga_G44MDsS...
_ga_MW27H...

_ga_V8J0Y78...
_ga_WJW6YC...

_gid

Issues

Y Filter

Always match Chrome's language

Network

Performance
E')(
Value

x57kcj2phjpvur

u2UpP3KqvOm9k2d4aXBGg...
GA1.1.1290832781.17140319...
GS2.1.s1751450317$064$g1...
GS1.1.1733191078.25.0.1733...
GS1.1.1741675936.2.0.17416...
GS2.1.s1750828546$051$g...
GS1.1.1730174259.7.1.17301...
GS2.1.s1751256840$01$90... | ....
GS1.1.1742618208.2.0.17426... | ....
GS1.1.1722952243.5.1.17229... | ....
GA1.3.1442538472.1751450...

Switch DevTools to Korean

Memory

1-4. 7HEX; =42

Application >>

Only show cookies with an issue

20... 21
Se..| 99| v
20..., 30
20..| 60
20...| 52
20...| 52
20..| 60
20...| 52
20..| 59
20... Sl
20..| 60
20... 31

~_~ —_ - — -~ -~ - - - - - - 7

No cookie selected

Select a cookie to preview its value

Default levels v

Only show cookies with an issue

P...| Ex...

Size | Ht... | Se... | Sa... | Pa... | Cr...

.| Ex... | Size | Ht... | Se... | Sa...

Don't show again

Pa...

No Issues

o
=

L ggLggggxrggEgELEER




1-4. 7HEX; =42

o

Ho[x[e] AA ZES . & HOIX|0f|M otFA

=

P2 W[O|X| AA EH7I' O

HANBAT NATIONAL UNIVI ...

0 =ur ol €7|

(B Atol=HlolA &7
chetel £t

CiE 0|Eo2 M.
20258E 27| YeHE. 202584 = o
Earistel HEME EAl SHHH A see.

L 71712 22|

O Ho|X|e] QR ZE 4y

— RB1E7] > AT o e

HO|X| 22 7|

M

tn (HEZHIOIXI

<!DOCTYPE html>
<html lang="ko">

<head>
<title>m@sti8tm</title>
<meta charset="utf-g8">
<meta http-equiv="X-UA-compatible" content="IE=edge,chrome=:
<meta name="viewport" content="width=device-width, initial-scale=1">
<link rel="shortcut icon" type="image/x-icon" href="/pcms/common/images/favicon.ico" />
<link rel="stylesheet" href="/pcms/common/pluigs/bootstrap/bootstrap.min.css">
<link rel="stylesheet" href="/pcms/common/css/common.css" />
<link rel="stylesheet" href="/pcms/common/css/acego.ui.min.css" />
<link rel="stylesheet" href="/css/skin.css" />
<link href="/pcms/common/font/2024/font_pretendard 2024.css" rel="stylesheet" />
<link rel="stylesheet" href="/open intro/2024/intro.css" />
<script src="/pcms/common/pluigs/jQuery/jquery=3.3.1.min.js"></script>
cript src="/pcms/common/pluigs/jQuery/jquery-migrate-1.4.1.min.js">
<script src="/pcms/common/pluigs/jQueryUl/jquery-ui.min.js"></script>
<script src="/open intro/2024/picturefill.js"></script
<script src="/open_intro/2024/acego.pluigs.js"><
<script src="/pcms/common/js/acego.common. js"

0
<div id="body_layout">

div class="intro-wrap">
<div class="intro-inner">
<div class="intro-logo-box">
<i class="logo" aria-hidden="true"></i>
<strong class="logo—title">HANBAT NATIONAL UNIVERSITY</strong>
</div>

<div class="intro-slide-box">
ntro-slide tvi
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REACT

'|) 7H|:|I- L] F| A-Ix-l

— R —

2) BReact 7|1%

5) AEYE

4) REACT HOOKS

5) GIoJE S2! % CRUD
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Homebrew= ZHO{|A ZRTt T2 203 &7 AMX|2 = Q=
Node.js= XtHIATZIE MR ZH0|0, React Z2NE A0 ZT L[,
npm(Node Package Manager)** 2 NodejsOflA AtE0t= 7| 2

T RLIC

* Homebrew: Mac IH7|X| &2|X}
* Nodejs: JS AlSH &H

* npm: Node IH7[X| &E|Xt

/bin/bash -c¢ "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/HE
AD/install.sh)"
brew install node

node -v
npm -v
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2-1. Homebrew 274

Homebrew A7H

* Homebrew= %OiA ERP =Z=23HZ 7 HAXE &= U= 7K
L[ XFILICE,

* HomebrewS AtE0t2 Nodejs, Git, Python & Ct&oh 7L =S 2HCHOH
BANZ AXY = USLIC

=

© 5, HLXY “UAZO"QF T2 HE S Ofs EHULIC

o Tip: Homebrew= /opt/homebrew HJZ0{ MX[Z|0{, MI/M2 == 0

427t 7|= YL
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2-1. Homebrew 2AlX| 2™

Ofzf A0S HOI20{ Y=0tY Homebrew?t X222 MX|ELI|CE

o AX|7t 2ZEY brew -v BHELZ BT S AU £+ USLICE

* AX| F brew doctor BELZ ™ AX| 0{F5 2Q/ot= Ho| FSLICL

/bin/bash -c¢ "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install
/HEAD/install.sh)"
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==

2-1. PATH ¥4 Hig MH

23 M7t SHEA SEEA| HERU7| HE &L

echo >> ~/.zprofile

source ~/.zprofile
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2-1. Node.js2} npm A7H

* Nodejs= XHIAZIZHES EHet2x HolM 4L = UA iz

rir

TEFZYLICH

* x¥npm(Node Package Manager)** & NodejsO0| M AtE0t= i 7|X]|

L[ XFILICE,

Tip: Nodejs= LTS(Long Term Support) HHT S AX|ot= RO

O™ ZOIL|CT,

[ S an B |
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2-1. Node.js2t npm A%

HomebrewZ Nodejs& dAX|g = UEL|CH

bash

brew install node
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2-1. nvm(Node Version Manager) 2474

Z2MEOICH Node.js H{T0| &2t += USLICH

nvm= ALS0H 0{2{ TS AMX|ot HRY oiofch TS + ASLICH
T ZEHENM= nvms S0 S HT S BFE= WOl FSLICH
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2-1. nvm AlX] 9! A2t

nvm MX| 8 7|= AtS®H 2 Of2H et ZELCt.

brew install nvm

mkdir ~/.nvm

echo >> ~/.zshrc

source ~/.zshrc

nvm install —--1ts
nvm use —-1ts
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2-1. npm} npx2] 0|

* npm install: I7|X|S Z2 A =0 AX[ELIC.

run: package.json0f| H2|& A3FEIE

=
=
npx: TH7 XIS MX|OIX| Q& b2 Alvher &

npm

npm install axios

npm run start

npx create-react—app my-app
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-1. VSCode LM

™

KJ

ol

—
o

7

10}
—

gl =
o

A

1

i

u]

Visual Studio Code(VSCode)= F 20|

Of| CIE LTk,

React 7HZ0{| ZXetE 2US HMIZELIC
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2-1. VSCode Lz =22 230 Al

React 7 A| 730 =& =2 7= Ot TSLICH

H|

* ES7+ React Snippets: &
* Prettier: ZE X} &

* React Developer Tools: ZEHE MEH2F L= 20

jsonc

// .prettierrc CiA|
{

"singleQuote": true,

"semi": true
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2-1. Eojd 712 EHo

1 7|2 E{ojE2 BFE0S ZO00F Lt

2
e}
|'>I

pwd

ls
cd # ClEER

mkdir my-app
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2-1. Git =7|8}

|l

= Xl
-

i
rr

HE Gite 2 Le|ghL|Ct,

. [}2 WoZ MIAS A7|ERILICH

s o o—

bash

git init

echo >> ,gitignore

git add .
git commit -m
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2-1. React =Z2HMIE AHA

« Z2ZHME = CRA(Create React App) BHE 02 React ZENEE

npx create-react—app my-app

cd my-app
npm start

« ABMSEH http://localhost:3000 O Af React 40| & &lL|LCE.

55


http://localhost:3000**%EC%97%90%EC%84%9C
http://localhost:3000**%EC%97%90%EC%84%9C
http://localhost:3000**%EC%97%90%EC%84%9C
http://localhost:3000**%EC%97%90%EC%84%9C
http://localhost:3000**%EC%97%90%EC%84%9C
http://localhost:3000**%EC%97%90%EC%84%9C

2-1. E4 = ole}

|l

= ANl
- =

il

WY 7 =& Of2Het ZELCH

. Tip: React Y2 src/index.js — App.js &M 2 AHEIL|CE

index.html =&t

HEHE AAFC

- package.json # °|Z4 22|
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2-2. Reacth?

React= HO|AZ (Y CfEH)Of|M 7HERH XHHIAZEIE Ul 2t0|E2{2| YLICt.
ZIE Eong wANMs AFZXE7E Hlo|X|2] 2SR BHYE TH| H0[X[7H CHA|
ZELH0 HzsHMO|USLICH 22{L} React= Virtual DOMES &= &0t04

t27A HAMRLICE oj2 o 2 TE0| FEL ALSXt

K
EO
I
MHI
=]
EE

E9F React= HEHE 7|2 L5 XHEHELICE ofLt2] 2 H0[X[Z 0421 7HE

-

Nl
rlo
(1]}
[
oy
bkl

I
Ini

OS2 LF0] JHEY £ Q7| 20l |XIEx7t €1 AE

ZX| S Chdeh 2o ST HES S22 A8 & USLICH

<h1l>Hello React!</hl>;

57



2-2. React?] &A™

1. Virtual DOM 7|22 =220 HH8s 20 2 ds3 EYYLICE 7|1E
DOM2 2 F47] =0 e #HoE THE CHAl J2X[2, Reacts

HZ2E £ 7t&2f DOME O|ZoH xXto|S Alateh & A% DOMO| =l A pkat

2. AEEE 7|9 JHEQLCE UIE I L=0 JHEot FZEL 7t=40]

[y

OfX|a1, XHAZ MO 7{TLICH 22 HE-UHES 0421 20N CHA| 25 22

3. Ud=ot MERA|QULICEH ReactOll= 2tFE S SEOt= react-router, 2AHEH

LEIE Y redux-recoil, AEILES 2P styled-components, HIOIE] SIS

Ct
—

2tot= axios & FH2 EIO|E2E|7F EXWYLICE React OtLES BT

M
rs

HERA =417HK] EE3Y & U0 LMo H|YHe = Zek ULt

oL o - —1—
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rr

* React AEHE+= I/ U (Function Component) Z2HA ™ (Class

Component)22 LFEL|CH

o Wl ZAXHAE = CHEDE XHHIA I ZIE B4 WEHZ M E|o], React 16.85E
E 2% Hooks(useState, useEffect S)2 E 206104 ALEH L2|2 AHOIZE7|
7l FUYLICH ZEVF 2HEOHL TN Y CHEES Z2HEo|M
EZOZ AFSELICL

<p>QtdstH|Q, React@L|CH </p>;
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<p>etdstMle, Zcird HEHEQLICH </p>;
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2-2. PropsEh?

Propss $2 ZEUE 7} Xpal HEHE0| US TS Of AFRoHS
& MolL|Ct

(props) {
<h1>Qt45tH|Q, {props.namel}d!</hl1>;

<Welcome
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2-2. StateZh?

* Statec ZELE LHFOIM LE2[0t= O] YLICE
HE 22, Y8U 88 S AEXt S0l of2t State?} BT 20|

S22 CHA| A ZELCH

State= useState HookS At20t0{ ™oJTtL|CY,

{ useState }

(I

[count, setCount] = (0);

(
<button = => setCount(count + 1)}>
31 FIRE: {count}
</button>
)i
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2-2. Props2t State H|

° Props: Hoo| M Xfaloz Lk

—_ =

il
rir
e
30
N
rA
00
o
I
o

o State: AEZHE otoflM Z2|Es U, 2™

%5, Propst “YF0M FO{X|

U7 State= “LHFO0{A HiOI=

rr

O[o{foTd ELICt.

7o 2
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2-2. O|HIE 2| (onClick)

* ReactO{Ad= HTMLL =] O|HIES coamelCase WEHE ZFMTIL|LCE,

OIE eHSEi= BT Bhatx Yorlt BEY g2 FoELICH

>Z2l</button>;

04



2-2. OJHIE x{2| (onChange)

A= U etargetvalueZ2 7tXH= = U0, EF State2t T
AL RFLICH

() {
[text, setText] =
(

<input =

=> setText(e.target.value)} />

<p>UA3t Zt:

o X {tEXt}</p>
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Reacti M= =& U0 o2t OHE US EWHE = USLL

CHEXO = MG QIAKXH(7 :)2F AND Q2HXHB8)E 40| ArSRLICE,

-1 — oo

EKI

re

({ isLogin }) {
(

<div>

{isLogin ? <p>&AJEL|Ct!</p> : <p>21Ql0] ELFL|Ct.</p>}

{isLogin && <button>Z30I2</button>}
</div>

);
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2-2. B|AE izl

i & Ol 0l H S

JSX 2 Z=3 mE map) S A2 LCH
1 RAOE HHEA| key £MS F0{0H0F 3 8A0! HUH|0|E7t 7HSLICH

fruits =

<ul>

{fruits.map((fruit, idx) => (

<li

))}

>{fruit}</1i>
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2-2. JSX 2 7|=

JSXE XIHFAZTEIE Oto{A HTML EHIE A% £ Qs ZHIOIL|LCH
class CHA! className, for CHA! htmlForE AtE0HOF THL|CEH

element = <hl

>Hello JSX</hl>;
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4

o)

2-2. JSX

JSX 2HOq| A

>
OH

<
<k

v
=
©
c
-

=
[ -

<p>L}

element
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2-2. JSX FoYAret

021 ZAE uroted™ div 2 ZM7ALE, 21 EHD < </>(Fragment)S

ZNF2 JSX 2oliM 2 &+~ A, g

<hl>A HI| @4</hl>

<p>F B 24</p>
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2-2. Props E& 0jA|

* PropsS Z 801 Z= ZEXHES Ot UAOZ THASY + USLIC

({ text, color }) {
<button = Fr>{text}</button>;

A
< text=
<Button =

7



2-2. AxiosE}h?

Axios= HTTP Z&H= €A B = U= 2023 EYLILCt.

REST API2Z YL i Xt AFS &0, fetchECt 2T E-HS M2 2LCt,

npm install axios
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2-2. Axios GET 2%H

* GET ZH2Z MB{0{|M HIOIEE 7tMZE = USLICH

(res.data));

/3



2-2. Axios POST &&

* POST ZHCZ MB{0f HIOIHZ 2 &+ USLICH

(res.data));
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() {

(
<div>
<Header />
<Main />
<Footer />
</div>

);

oY
FkI

HEZ BHX[ELICE
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2-2. React DevTools A2

React Developer Tools&= I & =& T =2 1™ ¢ L|C},

-

props®t state 2fS AR E A= = JASL L
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React= ZEHE 7|8 U

Props2 StateZ OIO|E{E Z2|ot0q, JSX

[N

THE 3iHalg 2|AE dHElogz =2

—-lo

AxiosS AF20I0{ ME{Qt &1 EAIG 5 Q)

2to|=22{2| LIt

2912 4

J2
c
i
44
rd-
s
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ReactOl M= style £M0j MK HWEHZ AEY

Ol 2 7tEA0|A(camelCase)E Zr0H0F 2L

i
N
0lo
a
>.
)
o>
-
=

b
02

al
-

" }irs>oletel AER</hl>;
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0{0

Kkl
oll
I=

4

)

2-3. 9 Css

=3l importot0] AL = USLICH.

l>'
Lo
e
~
Vv

00
"
(0p)]
(0p)]
()
Ik
ol
A
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2-3.css =

CSS 1t 0|E8 ZAEZHE™M module.css HEHZ
AtSL 2 RO HEEL|CE

[kl
HU
12
[m

34

O

7t &

AN
CIPNEERES

o

TE CSS 5=

Ct22 CSS E& O M[QL|Ct,

B>

7H

Ziedot, Z2iA o|50]
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2-3. CSS 2& ofn|

/% Button.module

{

>H0E HE</button>;
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2-3. Styled-components 2471

Styled-components= CSSE XtHIASZIE Tt otof ZpMet £ Q7| oiiF =
2to|E2{2| YLt

74

| |

F

L
[

il

CHol2 AELY

(o

LE[Y + A0 RX|E+H0] ZSLUCH

npm install styled-components
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2-3. Styled-components 7|2 A2

sty led

= styled.button

() {
<Btn>Styled HE</Btn>;
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2-3. Styled-components2} Props

Styled-components= Propsg ™

= styled.button
${(props) => (props.primary ?

color: white;

<Btn >Primary</Btn>
<Btn>Default</Btn>
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AFA4
=

2-3. CSS-in-Js¢

| AEFUZO0| 7t ELICE

X0
-

a2 H30H 3

ol

-

I

il
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=, Styled-components2

= 37 gt CSS, CSS =2

o

React AE(2Z! died

% QiBLC,

1M

Lt

=
=

JS& CSS

—
—

X[otal, Styled-components
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Hooks= &+ ZEHE0iM MEH Z2[2F YUF7| 7Is

2-4. React Hooks 7HS

o

*I-_g_b‘l-

ERXMOZ yseState, useEffect, useRef, useContext7t 204 =I7H

2S5 S0 IAEY = QUSLICH

88



2-Y. useState 27K

-

useState= ZEHE QH0{|M IS O AL £ QU7 ofF= SYLICE.

F

SERZ BHRT off S HEHETL CHA| L ELICH

{ useState }

() {

[count, setCount] = (0);

(

<button - => setCount(count + 1)}>
x| FIRE: {count}
</button>
)
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2-Y. useState HH2I-THA| AFEH 2|

« HHZEOILE HH|E &

0
m
HU
n

M
=2
rir
(i
I-|I
02
(o
30
Ral
<2
o

IS

-

n

IE U

-

(o

ZALRE & 010 AHZ2E N

[user, setUser] =

= () =={

({ ...user, : user.age + 1 });
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2-Y. useEffect A7H

* useEffect= ZEXHE7 AHEE Of ST 5= +USKESE YLICL

X2 APl 35 0HIE 52 7= S Aj0| O|HE XYoj| AFRELICE

{ useEffect }

(() == {
(
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2-Y. useEffect &EA HijAd

L|CF.

OHE 0| BHE mHEh A E

1 o0d
o — -

A
T =

SfEd HiZE0 MEHLE &4

L|CF.

AIBH
=

4O}

HHiE([)S JoU Xz o
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2-4. useEffect 221 o

(() == {

timer = setInterval(() =>

() => clearInterval(timer); // ¢iCO
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2-Y. useRef A0

* useRef= ST DOM ZA S A7 M[Ofop7ALL, HEZA IAIGE U= MEZ

o AtSELIC.

{ useRef }

() {
inputRef =
(

<input />

<button => inputRef.current.focus()}>ZHA</button>
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2-Y. useRef U XZt0}7]

* useRefz= HEHEO0| FO{LEE 0| Z&7|2FXX] BhSLICE

O] S&= 0|20l 0| HEHE MEOIAHLE S U= 719% &+~ UASLICL

countRef

= () = {
countRef.current += 1;
(countRef.current);

};

95



2-Y. useContext A7H

il

useContext= T H0|HE HEHE E7| THOM 27E = U SLICL

PropsS 0421 B TEOX| il E ot AEHETL Us MAEE &+ USLICHL

() {
(

<ThemeContext.Provider
<Child />
</ThemeContext.Provider>

);
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2-4. useContext A2 0fA]

() A

theme = .
<p>3xf ElOF: {theme}</p>;
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Hi =

L —

Ct

2-4 AR 2

Al useZ AZ0t= 0|5 = AHS0lOF ELICt

= OIMIYLICE

Z [0 XHALEot=
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2-4. 71AE 2 0fX| (useToggle)

(initial ) {
[value, setValue] = . (initial);
= () => (!'value);
[value, togglel;

A 1 dl A |

[isOpen, toggleOpen]
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2-4. 7AE Z 0| (useFetch)

(url) {
[data, setData] =

(() == A
(urdl)

(res => res. ())

(json =>
F, [urll);

data;

100



2-4. =2 Hooks A|

useState: ZEZHE LT AEH &2

useEffect: AIO|E O|HIE X{Z|
useRef: DOM X|0{ 2 2 x{Z

useContext: T {|O|E 2&
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* React Hooks= &+ ZEHE04M HENRF 28 = OE & U7 iz Sy
7|5 LIt

7tE Xt AL20t= useState 2t useEffectE T 2o|Ll, Aoy A CHE

255 ZYUOH ArE0t= R0l SZYLICH
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EY 7152 ALSXt7t ofolr|, B2 s, 0|2 S8 HES Y=ot

TEON AIES dadots A EULIC

o

Otz FE&= ZEH7IY E2 JSX = oA LICt.

import { useState } from "react";

SignUp() {
[form, setForm] = useState(

username: "', password: "', email: "" ) e

{

handleChange = (e)

setForm({ ...form, [e.target.name]: e.target.value });

handleSubmit = (e) => {
e.preventDefault
console. log(form);

it

return (

form onSubmit={handleSubmit} className="signup-form"

input type="text" name="username" placeholder="0[0|C|" onChange={handleChange
| t type="password" name="password" placeholder="H|Z#HS" onChange={handleChange

type="email" name="email" placeholder="0|H&" onChange={handleChange
type="submit">2%|2I7}</button
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2-5. 27K o4 AEHY (CSS)

: white;

» Noneg,;

: pointer;

button
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2-5. 27391 8t 3 (JSX)

H

J212 ALS X7 Y= Of0IC|2f B S S AMB{0f| TIEOFAL, ME{0]| A

Il

dF
=H =

rlo

JWT EZ= MEot= ™HYLICL

import { useState } from "react";

function Login() <
const [form, setForm] = useState({ username: "", password: "" });

handleChange = (e) => {

setForm({ ...form, [e.target.name]: e.target.value });
};

const handleSubmit = (e) => {
e.preventDefault();
console.log("2392 2H:", form);

};

return (
form onSubmit={handleSubmit} className="1ogin-form"
input type="text" name="username" placeholder="0}0|C|" onChange={handleChange

type="password" name="password" placeholder="H|Z#HS" onChange={handleChange
type="submit">219l te
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: column;

auto;

button {

button
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2-5. JWT UZE (JSX)

JWT(JSON Web Token) U&= AtEX7F 232 7 ¥ 2 E20| m=2PHK|
2lot= 2 E Lot

ReactOiM= AMHE M= B 0§ Authorization %|H0| E23 EH0}

<button >JWT AZ</button>;
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2-5. JWT UZE (CSS)

: white;

. NONeE,

: pointer;
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2-5. 2302 (JSX)

ZI0R2 MEE EZ= Mot 2101 2o =2 2|Cto|H Eot= ghalo =2
T HARLICE

function Logout() {
const handleLogout = = {
localStorage.removeIltem("token");
alert("230t2 E/USLICE");
window. location.href = "/login";
|

button onClick={handleLogout} className=""1ogout-btn">230}R</button>;

return
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2-5. 230K (CSS)

: white;

. None,

: pointer;

110



EZ0| H=2ENS O, MHO| E[=ZA E25 B MEE HMA E2S

import axios from "axios";

RefreshToken() {
handleRefresh =

try

const res = await axios.post("/auth/refresh", {
refreshToken: TlocalStorage.getItem("refreshToken"),

};

localStorage.setItem("token", res.data.accessToken);

alert("E20| XUZ=JUSLICEH");

catch

alert("x{223¢2lo| ZgHL|Ct.");

g

return <button onClick={handleRefresh} className="refresh-btn">EZ xUZ

button
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2-5. EZ 1ieZ (CSS)

: white;

: none;

: pointer;
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2-5. 3j8l MH 27 (JSX)

3

°
H'|
i
o
rr

9 HE T2 AAEX7E XS 0lF, 0|2 S5 HHE &

import { useState } from "react";
import axios from "axios";

function UpdateProfile() {
ons [form, setForm] = useState({ name: "", email: "" )E

handleChange = (e) => {
setForm({ ...form, [e.target.name]: e.target.value });

IFE

e . Untracked ndleSubmit =
e.preventDefault();
await axios.put("/users/me", form);
alert("dE7F $F=JSLICE");
|-

return (
form onSubmit={handleSubmit} className="update-form"
input type="text" name="name" placeholder="0|E" onChange={handleChange
t type="email" name="email" placeholder="0|H " onChange={handleChange
ton type="submit">$85t7|</button

113



2-5. 2|8l ME 2T (CSS)

button {

! none;
: white;
: bold;

.
’

: pointer;

button
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2-5. B|AE =7] (JSX)

BlAE KOs ME{Ofl M CIOIES 7txiet 2toio)| ¥HE Mo 2 Zejots 7S QlL|Ct

{ useEffect, useState }
axios ;

() {

[users, setUsers] =

(() = {
axios. ( . (res.data));

Y, [1);

{users.map((user) => (

<li = >{user.name} ({user.email})</li>

))}
</ul>

);
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2-5. E|JAE =¥ (CSS)
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2-5. 7IMZ B8 =¥ (JSX)

AAIZ 555 MHOIM 7tX42t e|AEZ &

5
n
o

-

[u]

HU
n

K

o

|l

02

m

i

T E|0F0{ ALSXIO| A BEFo| LEILICH

{ useEffect, useState } from "react";
axios from "axios";

default function PostList() Ej

st [data, setDatal = useState([]);
[loading, setLoading] = useState(false);
[error, setError] = useState("");

useEffect ( =>

st fetchPosts
try {
setLoading(true);
const res = await axios.get('"/api/posts");
setData(res.data);
} catch (e)
setError
} finally <
setLoading(fa

i
fetchPosts();
JE

if (loading) return <p>82{: ZYYUCh. ..</p>;
if (error) return <p className="error">{error}

return (
ul className="post-1list"
data.map((p) => (
li key={p.id} className="post-item"
a href={"/posts/${p.id}" p.title
an  className="meta">{p.author} - Date(p.createdAt).tolLocaleDateString()

117



2-5. Al

M
Ji
Jhu
%

g] (Css)

= 17

CHS2 AAZ 22 XY LS ojALIC
2IAE 271 Y M M2 CHE0 7S A 0l XY0| O|ROfTILI:

Jpost-list { list-style: none; padding: 0; margin: 24px auto; max-width: 720px; }
.post-item { padding: 12px 0; border-bottom: 1px solid Myeee; display: flex; justify-content: space-between; align-items: baseline; gap: 16px; }
post-iten a { font-weight: §00; text-decoration: none; colors O#222; }

.post-iten a:hover { text-decoration: underline; }
ameta { color: M#888; font-sizes 12px; }
.error { colors B#d32fofy }
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{ useEffect, useState } from "react";
{ useSearchParams } from "react-router-dom";
axios from "axios";

default function CategoryList() <{

t [params] = useSearchParams();
category = params.get("category") || "all";
[items, setItems] = useState([]);

useEffect( =>
axios.get("/api/posts", { params: category }).then((res) => setItems(res.data));

- categoryl);
return (
h2>7tE|12]: {category}</h2

ul className="post-list"
items.map((p) => <li key={p.id} className="post-item"><a href={"/posts/${p.id} }>{p.title}
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2-5. A2 &M =9 (JSX)

ANZ 222 71 BES ZAMTLLCE gl = T2 Al ARSXH0Al FLHELIC.

import { useEffect, useState } from "react";
import { useParams } from "react-router-dom";
import axios from "axios";

export default function PostDetail() {
const { id } = useParams();
[post, setPost] = useState(null);
[err, setErr] = useState("");

useEffect ( =>
axios.get(' /api/posts/${id}")
.then(res => setPost(res.data))
.catch(() => setErr("AAIZE2 32 £ gl&LICH"));

a HA =

idl);

if (err) return <p className="error">{err}</p>;
if (!post) return <p>82{2= ZFYUCt. ..</p>;

]

return (
className="post-detail"
h1>{post.title h1

p className="meta">{post.author Date(post.createdAt).tolLocaleString()
div className="content">{post.content div
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import { useState } from "react";
import axios from "axios";
import { useNavigate } from "react-router-dom";

export default function PostCreate() {
const nav = useNavigate();
t [form, setForm] = useState({ title: "", content: "" });
onChange = (e) => setForm({ ...form, [e.target.namel: e.target.value });

const onSubmit =
e.preventDefault();
const token = TlocalStorage.getItem("token");
data = await axios.post("/api/posts", form, {

headers: { Authorization: “Bearer token}® 1},

});
nav (' /posts/${data.id}");
i

return (
form onSubmit={onSubmit} className="post-form"
i t name="title" placeholder="H=" value={form.title} onChange={onChange
ea name="content" placeholder="L{E" value={form.content} onChange={onChange} rows={10
type="submit">%435}7|</button
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2-3. A2 Z (CSS)

U UH 37|15 =0

.post-form { max-width: 72(0px; margin: 24px auto; display: grid; gap: 12px; }
.post-form input, .post-form textarea { padding: 12px; border: 1px solid M#ccc; border-radius: 8px; }
.post-form button { height: 44px; background: E#1976d2; color: M#fff; border: (; border-radius: §px; cursor: pointer; }
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.post-form button:hover { background: O#1565c0; }
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2-3. AAZ2 78 (JSX)
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~

import { useEffect, useState } from "react";
import { useParams, useNavigate } from "react-router-dom";

import axios from "axios";

export default function PostEdit() {

const { id } = wuseParams();
C t nav = useNavigate();
t [form, setForm] = useState({ title: "", content: ""
useEffect( =>
axios.get(" /api/posts/${id} ).then(res => setForm({ title: res.data.title, content: res.data.content }));
idl);

onChange (e) => setForm( ...form, [e.target.namel: e.target.value });

const onSubmit a
e.preventDefault
const token = TlocalStorage.getItem("token");
await axios.put('/api/posts/${id}’, form, { headers: { Authorization: ‘Bearer token}' 1}});
nav (' /posts/${id}");

return (
form onSubmit={onSubmit} className="post-form"
input name="title" value={form.title} onChange={onChange
t irea name="content" rows={1 0} value={form.content} onChange={onChange
on type="submit">$%3l7|</button
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2-5. /A2 +78 (CSS)

.post-form { max-width: 72(0px; margin: 24px auto; display: grid; gap: 12px; }
.post-form input, .post-form textarea { padding: 12px; border: 1px solid M#ccc; border-radius: 8px; }

.post-form button { height: 4 4px; background: E#1976d2; color: M#fff; border: (; border-radius: gpx; cursor:

.post-form button:hover { background: E#1565c0; }

pointer; }
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2-3. AAZ Al (JSX)

import axios from "axios";
import { useNavigate,

useParams } from "“react-router-dom";

export default function PostDeleteButton() {
C t { id } =

useParams () ;
= useNavigate();

const onDelete = a c ()

{

if (!window.confirm("&AY AX|GHAIZIS

AE&L|7E?2")) return;
localStorage.getItem("token");
await axios.delete('/api/posts/${id}",

{ headers: { Authorization: ‘'Bearer token}®
nav II/II ;
I

const token =

return <button className="danger" onClick={onDelete}>4H5}7|

button>;
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2-3. AAI2 &Kl (CSS)

.Qanger { padding: 10px 16px; background: E#e53935; colors M#fff; border: (; border-radius: 8px; cursor: pointer; }
.danger:hover { background: D#c62828; }
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2-5. ZO0IR &/AEH EE XY (JSX)

JERSE +X[Z ZEIo) ALS T & USLICH TOHE BEZDENME XHALZ O}

FoLich

import { useEffect, useState } from "“react";
import axios from "axios";

export function useLikeInfo(postId) {
const [info, setInfol = useState({ liked: false, count: 0
useEffect( =>
Promise.all( [
axios.get(" /api/posts/${postId}/likes/count’),
axios.get('/api/posts/${postId}/likes/me"

(parameter) postId: any

1).then((lc, ml) => setInfo({ count: c.data.count, liked: m.data.liked

s [posELdly ;
return info;
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2-5. EOIR F/AE EA] (CSS)

Zf2 HiX| HEHZ XHAHSEILICE.

.badge { font-size: 12px; padding: 2px 8px; border-radius: 10px; background: M#f5f5f5; color: O#444; }
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2-5. BiZ T (JSX)
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import { useState } from "react";
import axios from "axios";

export default function CommentForm({ postId, onCreated }) {
const [text, setText] = useState("");

const submit = (e) => {
e.preventDefault();
const token = localStorage.getItem("token");
await axios.post('/api/posts/${postId}/comments’, { content: text }, {
headers: { Authorization: ‘Bearer token}® },

)
setText("");
onCreated?.();

I

return (
form onSubmit={submit} className="comment—form"
tarea value={text} onChange={(e) => setText(e.target.value)} placeholder="2i=g ¢H3tNL" rows={3
type="submit">S&</buttor
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.comment-form
.comment-form
.comment-form
.comment-form

2-5. ti2 =4 (CSS)
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{ display: grid; gap: 8px; max-width: 72(Qpx; margin
textarea { resize: vertical; padding: 1Qpx; border:
button { justify-self: end; height: 36px; padding: 0

button:hover { background: E#43a047; }

! 12px auto; }
1px solid M#ccc; border-radius: 6px; }
16px; background: B#4caf50; color: M#fff; border: (; border-radius: 6px; }
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import { useEffect, useState } from "react";
import axios from "axios";

export default function CommentList({ postId }) {
const [list, setList] = useState([]);

const load = => axios.get( /api/posts/${postId}/comments”)
.then((res) => setList(res.data));

useEffect( > load(); 1}, [postIdl);

return (
ul className="comment-list"
list.map(c => (
li key={c.id} className="comment-item"
b>{c.author}</b
className="date">{new Date(c.createdAt).toLocaleString()
c.content}</p
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import { useState } from '"react";
import axios from "axios";

export function CommentEditable({ comment, onUpdated }) {
cons [edit, setEdit] = useState(false);
[text, setText]l = useState(comment.content);

st save = async () => {
) token localStorage.getItem("token");

await axios.put('/api/comments/${comment.id}’, { content: text }, {
headers: { Authorization: “Bearer token}® 1},

1H;

setEdit(f

onUpdated?.

return (
div className="comment-edit"
edit ? (

irea value={text} onChange={(e) => setText(e.target.value)} rows={3}
className="row"
putton onClick={save}>X%&</button
on onClick={ => setEdit(false)} className="ghost">FA</button

p>{comment.content}</p
button onClick={ => setEdit(true)}>%3</button

134



2-5. 22 Al (JSX)

({ id, onDeleted }) {
= {

token =
axios.
onDeleted?.();
i

<button >AMT|</button>;
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import { useState, useEffect } from "react";
import axios from '"axios";

export default function CommentLike({ commentId }) {
C [liked, setLiked] = useState(fa NE
[count, setCount] = useState(0);

onst

useEffect ( =>
axios.get (' /api/comments/${commentId}/likes/count’).then(r => setCount(r.data.count));

axios.get(' /api/comments/${commentId}/likes/me").then(r => setLiked(r.data.liked));
, [commentId]);

const toggle = async () => {
t token = 1localStorage.getItem("token");
t data = await axios.post('/api/comments/${commentId}/likes/toggle’, {}, {
headers: { Authorization: ‘Bearer token}® 1},
});
setLiked(data.liked);
setCount(c => data.liked ? ¢ + 1 : Math.max(0, ¢ - 1));

e

return <button className={"like-btn liked ? "on" : ""}'} onClick={toggle} {count}

button>;
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2-5. E0I2 7 B EA| (JSX)

({ count }) {

— >¥ {count}</span>;
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import axios from "axios";

export function PinPost({ postId, onPinned }) {
const pin = async () => {
const token localStorage.getItem("token");
await axios.post('/api/posts/${postId}/pin*, {}, { headers: { Authorization: ‘Bearer ${token}' }});
onPinned?. ();
h
return <button className="pin-btn" onClick={pin}>&tt 1F</button>;

Jpin-btn { padding: gpx 12px; borders 1px dashed @#1976d2; colors @41976d2; backoround: Me3f2fd; border-radius: gpx; cursors pointer; }
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2-35. AIMZ2 T ofH| (JSX, CSS)
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import axios from "axios";

export function UnpinPost({ postId, onUnpinned }) {
const unpin = a c () = {
const token = TlocalStorage.getItem("token");
await axios.delete( /api/posts/${postId}/pin’, { headers: { Authorization: ‘Bearer token}" 1}});
onUnpinned?.();
};
return <button className="pin-off" onClick={unpin}>1%d 3lA|</button>;

.pin-off { padding: g8px 1 2px; background: M 4 fafafa; border: 1px solid M #bbb; border-radius: gpx; }
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import { useEffect, useState } from "“react";
import axios from "axios";

export default function PinnedList() <
const [pins, setPins] = useState([]);

useEffect( =>
axios.get("/api/posts/pinned").then(res => setPins(res.data));
);

if (!pins.length) return null;
return (

tion className="pinned"
ATt 1¥</h3

pins.map(p => <li key={p.id}><a href={"/posts/${p.id} }>{p.title}

.pinned { max-width: 720px; margin: 16px auto 24px; padding: 12px 16px; background: M#fffgeq; border: 1px solid M#ffepg2; border-radius:

.pinned h3 { margin: o 0 8px; font-size: 16px; }

.pinned ul { list-style: none; padding: (; margin: (; display: grid; gap: 6px; }
.pinned a { color: O#333; text-decoration: none; }

.pinned a:hover { text-decoration: underline; }
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3-2. 7t MIE(IntelliJ, Initiolizr, Z2XF2! 22)

IDE - QIEiZ|X|0] vs O|2E

- JetBrains 224! EAOIZ0{|M Intelid IDEA Community(F2) E= Ultimate(RE, L4230 AZE

FE X|E) BTHS MK,

1>

- AKX 2 JDK 21= InteliJol S=0152, Z2HE 7|2 SDKE X[HRICL
- Grode2 InteliJOfiM XI5 22 S0 L2 [0t

AL XHES HEE AX[OX] 20 =k 212 [X|0] 2FojlA] XpHt AX|E 2| T
QIEI2[X|0l(Intellid) AX|0}7|

- ChREE 213: hHps//www jetbrains.com/ko+kr/idea/download/7section=mac

- IntelliJ IDEA Community Edition (2 E{T)
- 0S MEH Windows, macOs, Linux

- Windows: exe MEH

Windows macOS Linux

Intelld IDEA

. — = ] -
M2 Java U Kotlin HLS 915t wwme seusess s
US: 252.23892.409 5 opy .
AJEIJ\ |DE 2025 88 4
CIREE .dmg (Apple Silicon) W
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3-2. 7HLEA M€ (Intellid, Initializr, Z2THY &)

Spring Initializr Z2X|E 44
- 813 hHps://start.spring.io/

- 20N Chsak 20| MEHTHC

- Project: Gradle - Groovy

- Language: Java

- Spring Boot: 2FERFE E[2 BT (0f: 3.5.5)

- Metadata: Group = com.example, Artifact = demo
- Packaging: Jar

- Java Version: 17 = 21 (ZXH0{| M= 17 7|1&F)

Project Language
@ Gradle - Groovy @® Java O Kotlin O Groovy
O Gradle -Kotlin O Maven

Spring Boot
O 4.00(SNAPSHOT) QO 4.00M2) QO 3.56(SNAPSHOT) @ 355
O 34.10(SNAPSHOT) QO 3.4.9

Project Metadata

Group com.example

Artifact demo

Name demo

Description Demo project for Spring Boot

Package name com.example.demo

Packaging @ Jar QO War

Java O 24 QO 21 @ 17
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3-2. 702 M€ (Intellid, Initializr, Z2X}Y &)

77| Z2HES oy A0 R Lalot7| [oH =SS F7IRMCt
- Spring Web: REST API 7HEt&

- Vdidation: 2= HE

- Spring Data JPA: H|0|E{ 24M|A

- MySQL Driver: DB 1Z

- Spring Security: 22t

- Actuator: ZEM

Dependencies ADD ...

Spring Web [[=3)
Build web, including RESTful, applications using Spring MVC. Uses Apache Tomcat as the default e
embedded container.

Validation | /[
Bean Validation with Hibernate validator.

Spring Data JPA [E(1H)
Persist data in SQL stores with Java Persistence API using Spring Data and Hibernate.

MySQL Driver
MySQL JDBC driver.

Spring Security | =087
Highly customizable authentication and access-control framework for Spring applications.

Spring Boot Actuator [}
Supports built in (or custom) endpoints that let you monitor and manage your application - such as e
application health, metrics, sessions, etc.

GENERATE EXPLORE
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3-2. 7 MIE (Intellid, Initializr, =21}

2 E)

InteliJojlM =2
1
2.
3 Grode 727t X522

4. SDKE JDKT/(E=

CHREECHZIP Yis U

IntelliJ IDEA — Open — X2

=ral
=

HE= HY|

OHXIRHCE,

oo
HE FE 24 M=

AIGHEICT (BFEH Progress 2H901)

21)= AHRICE

z=yjel i

opplicationyml0|A =2|2HCt,

7|2: applicationyml (2& A7)

7HEE: application-dev.yml

o)

& application-prodyml

(=)
(L

Intelid AI%H A0 —springprofiles.active=dev &2 SF0{0IC}.

[ ] B demo -

Version control CurrentFile v [> £ @

O Project & build.gradle (demo)

C3 demo plugins
> [ .gradle
> [ .idea
> [Dgradle
Osrc
> [3main
> [3test
= _gitattributes

S

version '3.5.5'
ent' version '1.1.7

&7 build.gradle
(3 gradlew toolchain {
= gradlew.bat lang eVersion = JavalanguageVersion.of(17)
HELP.md 4
&7 settings.gradle L
> (b External Libraries q .

_ repositories {

= Scratches and Consoles

mavenCentral()

I

dependencies {
implementation 'org.s
implementation 'or
implementation
implementation
implementation
runtimeOnly 'co
testImplementation
testImplementation
testRuntimeOnly 'org.j

b

tasks.named('test') {
O

Iy
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3-3. @Al 4|74LIE(IoC/DI, Auto-Config, Profiles)

H|o1e] AT (loC) N S&A F2(DI)

Axal =p|a232] Al X|0{e] UT(Inversion of Control, 10C)OILCt.
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0l

O[o7| 2FCt.

@Service
public class OrderService {
private final PaymentService paymentService;

public OrderService(PaymentService paymentService)

fhis.paymentService = paymentService;

}

public void processOrder(Long orderId) {
paymentService.pay(orderld);

}
}

¢l ZE0|M OrderService= PaymentService NS =T MAOHX] Q4,

=Y 27t Yol =Lt
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3-3. WAl |7{LIZ(1oC/DI, Auto-Config, Profiles)

Xt= A% (Auto-Configuration)

AzZ2 EE& Auto-Configurations =0 SEHATAL &2HH MAPS
Ao, MHEYE Beans XS2Z SEUHC 0 =01, S2HAHAN| spring-

boot-starter-webO| ! 2% DispatcherServietd 3 #1550 Xts2=2

E2EIr}

- @SpringBootApplication2 L= 2 2 @EnableAutoConfiguration =

ot

O

4

re

Ct.

I
Ral

& M ™ 2  springfactories E =  spring-autoconfigure-
metadata.propertiesti H2= +X0f oi2f AW ECE,

LIRotHL 5&506t= MX™E @ConditionalOnMissingBean =28 =78

: jdbc:mysql://localhost:3306/demo
: root
: root
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3-3. WAl |7{LIZ(1oC/DI, Auto-Config, Profiles)

Z2Y2(Profiles)
T1AIMO1 O ZE|A|0| M2 7HEH/HIAE /2N UM MZ CHE MTE RTHL

: dev

: jdbc:mysql://localhost:3306/devdb

: dev
: devl123

: prod

: jdbc:mysql://db.prod.example:3306/proddb

: admin
: securepwd
- A% Al --spring.profiles.active=sdev &S F0{ot3d JHEr &4 ATQ|
I rain g

IntelliJ & ZH0{|A VM Options0i| F7tot7qLt, &4 tH
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3_

Al O|7{L|Z (1oC/DI, Auto-Config, Profiles)

HelloController 04|

@RestController

@RequestMapping("/api/hello")
public class HelloController {

@GetMapping

public Ma
return Map.of("message",

p<String, String> hello() {

"Spring Boot is working");

2 2HAS F7IE T OHEE|70] ¥ S Aot
http://localhost:8080/api/hellodd| "H%0t21 JSON SE = 2212 & QL
® localhost:8080/api/hello P ¢ 7 ]

pretty print Mg [

{"message":"Spring Boot is working"}
MEZER] - imm e
loC/DI= M| LE|2] 7= HAo|Ct.
- Auto-Configuration2 1oC ZIH|O|H7t X|Z2Y Beans UE|MEE XS

=S Ut

- Profiles= S2¢ xS RXIOIHM ZHHE xt0|S§ FUOHA| BHA0HTT
Ml ZEX|7F ZREET, JHXHE 2 ACHS] METto 2 2HA ghtrE OHEE(AI01¥S
A 5% &+ QdCh
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S-U4. REST API A7{|(2{|0|0{=, DTO/Vadlidation)

REST APIEt 2121717
REST API= Representational State Transfer Ot7|EX{ AEIUZ 7[Hto=Z

o= # APIOICE Z2t0|HEL} M7t HTTP Z2EZS S0 2|AA(HI0|H)0|

UM URLS 2|AAS ZUOC} Of: /api/posts/]

- EZX OiME ¥8: HTTP HME(GET, POST, PUT, DELETE)S ojojo

- FAE M (Stateless): MB{= 220|U =S HEHSE M0 MEOHX| =L

kKl

o] iAnNlOo =
- o-——=

- EY(Representation): 2[AA &= JSON, XML & CteHot
MChE & QlCH YBPMOo = JSONS AHSTHLL.
O£ S0i, /api/postsOil CHEH GET RME AAZ SES @6, POST

THE MEZ 7A=5 STt

REST API
i Resource- a g HTTP h
Oriented Methods
. = J
r— ﬁ

& Stateless 0 JSON A
Format
{r}

. J
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3-4. REST API A¥7{|(2j|ojoj=, DTO/Validation)

2|0|0{E O7[5X] 7R

AzZ2l BE OZE|A0|M2 EE Controller — Service — Repository
522 LiHEL

- Controller- HTTP &1t 2ttE 2| PtC},
- Service: HZL|A 225 L£UHOIC}
- Repository: HIO|E{H|0| A2} 27 SAITHCE

O] A5 =FIE S0 22| Mo| WHX|L HAE S0|0| ZEEC

fm

Layered Architecture
Overview

Controller

Handles HTTP
requests and responses

Service

Contains business
logic

I

Repository

Communicates with
the database
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3-4. REST API A¥7{|(2j|ojoj=, DTO/Validation)

HE|E|ILt DTOY 22|
1) YEIEI(Entity)Sl eigt
QUEIE|= CIO|E{H|0]A O[22t =7 ojEE|=

@Entity OHLE[O] M= F2JTiCt.

22 A0|Ct,

- & m|oF XM i ojE i A g 9t e DB e £AMS Z oL
- 9|2 APIS AMmOo=z pEGHX| Ot LHE H|=L|A ZZ1IF OI0|E K{EA
Ato|2] Cte| HY = DL},

@Entity
@Table(name

"posts")

public class Post {

@Id @GeneratedValue(strategy =
GenerationType.IDENTITY)
private Long 1id;

@Column(nullable
private String title;

, Length

@Column(nullable
"TEXT")

private String content;

)

columnDefinition
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3-4. REST API A¥7{|(2j|ojoj=, DTO/Validation)

QIE|E|2} DTOS| =2
2) DTO(Data Transfer Object)g S

DTO= 75 2F G0l Tef= 1% HN|olct.

- QIEIEIZE F 2 L2 =&0tX| 9t ZRP0oH ok Z=2pHCt

- Hob oiztot A&H(H|YUHD | LS AKX 5)= 52 + QUL

- QUM APl LF2AIE0| St= XS AAIY o~ QL

- UZ: DTOO| @NotBlank, @Size =2 OHL{E{|0|ME oo Q=1 QeSS
H ROt}

public record PostCreateRequest(
@NotBlank @Size(max = ) String title,
@NotBlank String content

) {}

public record PostResponse(Long id, String title,

String content) {
public static PostResponse from(Post post) {
return new PostResponse(post.getId(),
post.getTitle(), post.getContent());
}
}
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3-4. REST API A¥7{|(2j|ojoj=, DTO/Validation)

IE|E|I2} DTOY £2|
3) B2 0™ oA Service & Controller

MHIA AISoiA HEIEl G DTO ¢S $ootn, HEZR A5 o

M

2Ct0[U=0f BHOHCY,

@Service
public class PostService {
private final PostRepository postRepository;

public Po (PostRepository postRepository) {
this.post sitory = postRepository;

}

public Post onse create(PostCreateRequest request) {

Post = new Post();
post. 2(request. ti ());
post.se ent(request.content());

Post saved = postRepository.save(post);

return PostResponse.from(saved);

public List<PostResponse> findAll() {
return postRepository.findAlLl()
.stream()
.map(PostResponse: :from)
.toList();

- oreate() HIMEE 2= DTO — HEIE| — X{& — SE DTOZk= =253 OhECL

- findAll() HIME= DBOIM 7tx{2 YE[E| E|[AES DTO EIAEZ BHADICE

IH
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3-4. REST API A¥7{|(2j|ojoj=, DTO/Validation)

AE[EIt DTOS| =E|

3) B2 0™ oA Service & Controller

@RestController
@RequestMapping("/api/posts")
public class PostController {

private final PostService postService;

public PostController(PostService postService) {
this. ce = postService;

}

@PostMappin
public Re eEntity<PostResponse> create(@Valid @RequestBody

PostCreateRequest request) {

PostResponse response = postService.create(request);
return

ResponseEntity.status(HttpStatus.CREATED).b (response);
}

@Get%apping
public List<PostResponse> list() {

return postService.findAlLl();

- @RestController= JSON S&S H&0t= ZES2{US 2| 0|RHCt.

- @PostMopping= POST 2= *Z[0t, 2121 DTOE @RequestBody= =Lk,
- @Valid= DTOS Rad HE5S DL

- ResponseEntityE AtS0H P

- @GetMopping2 GET A S M2|6tLL, AA|
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3-4. REST API A¥7{|(2j|ojoj=, DTO/Validation)

U= U3 o2l ME|

@Valid OHUHE|O|'M 22 DTOS] M2 =S LAIRCE

public record UserSignupRequest/(

@NotBlank @Size(min = 3, max = ) String username,
@Email String ematil,
@NotBlank @Size(min = 8) String password

) {}

2) 0|2 X2| ControllerAdvice

T ofl2l M2(7|S AtEoty LLE 02 SES 2 +~ Uk

@RestControllerAdvice

public class GlobalExceptionHandler {
@ExceptionHandler(MethodArgumentNotValidException.cla
public ResponseEntity<Map<String, String>>

handleValidationErrors(MethodArgumentNotValidException ex) {

Map<String, String> errors = new HashMap<>();
3indil sult().getFieldErrors().forEach(err ->
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3-4. REST API A¥7{|(2j|ojoj=, DTO/Validation)

EF 0l S £
AF0ME ZE0|UETE o2HE ZIEA MY + AESE =& o8] £6S
M| Z Lk,

"2025-08-29T14:30:00",

b

"Bad Request",
e "Title must not be blank",
: "/api/posts”

- timestamp: 27 24 A%}

- status: HTTP &Ef 2 E

- error: MEj T E0f CH3 0= 0l =XtQ
- message: AFSXHO|A TEY AH[A HjAX]

- path: @M 4=
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3-4. REST API A¥7{|(2j|ojoj=, DTO/Validation)

Quick Review

1. REST API2] gl EZI2 oioi7t) [ Client ]
2. YEIE|2} DTOZ #+20t= Olg= 59271
5. = US Al A| 0 04|27+ BHHSH=712 2 L4
O
L 7 0f12] K2 |7|2) ZRHE 2 . cenleles
‘:’, HTTP Requests & Responses
o
L
Checklist % v DTO
-
- REST API IEZQIE7t E|AA XYooz O Service
L o Business Logic
MAIER=717
Y .
- DTOZ AFSoH 212t0t GiOjE =52 Entity
Y
HEX|SH =719 :
| F Repository
- MHIA AIZ0M SN AAIS e

2eto] 9=71)

REST API request flow

=& 02 SEHS HS8U=7H?

Pitfalls
REST &A= TtEX| %3 URLOY| %5 ER0t= A (/getPostList S).
WEIE|IS OCHZ API SEH2Z B0t JHUHEET 55 = A
U UEZS AZ0| 010 SQL 2FLE H2t F|27™Ho| &liot= 2.
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3-5. HIOJE] YA AL} EFHM T - JPA, N+1 2X)

JPAZ AZZ! HIO|E| JPA
AZZ S2EO0M 7HE 20| M0j= HI0|H ™Z 22 Spring Data JPAOIL,

=TT SQL= 20| Fotx| ¥UE, METE fiME HEUOZ H0HE

@Entity

public class Member {
@Id @GeneratedValue(strategy = GenerationType.IDENTITY)
private Long 1id;

@Column(nullable =
private String name;
private int age;

public interface MemberRepository extends JpaRepository<Member, Long>

{

List<Member> findByName(String name);

}

- JpaRepositoryE &4%012 save, findAll, delete Z2 CRUD O|ME7} Xt&
M|Z =t

- findByNameX& |ME 0|F2H P ot |7t Xtz =Lt
ST ¢ DAO 22HA 20| 2R GI0iX|L, JHE Xt HI=LHA Z2X0| 88 +

ACt.
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3-5. CllOIE| WA|AL} EFHHEM 2] - JPA, N+1 =X])

SN 22
IOl H0]A U= ESAMM CHRZ O|F0TCH “EF AL, BEF
Auiofor o= HEO|CH AZE0M= @Tronsactionals €012 0] A™S

@Service
public class MemberService {
private final MemberRepository memberRepository;

public MemberService(MemberRepository memberRepository) {
this.memberRepository = memberRepository;

}

@Transactional

public Member createMember(String name, int age) {
Member member = new Member();
member.setName(name);
member.setAge(age);
return memberRepository.save(member);

}

- @Transactionald] E2 HME

Aufordd S8EELCEH

rir
2
o
=
il
mu
>
=
>
o
2
]
kJ

MZotnt 74,

Che 2|2k OO @Transactional(readOnly = true) 2 ZAMeF% 4~ QUL

SONERIZL Of2 /S BES TAL LR7t o
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3-5. CllOIE| WA|AL} EFHHEM 2] - JPA, N+1 =X])

N+1 =X
JPAE ALt HM M5 0|72 XtF UZ = W0l HEZ N+1 =H|0|Ct,
O£ =0, & (Member)Zt FZ(Order)0|] HHE AtZOM, FTE SES
g

ZR|OITHNM Tt 2F0f| FEE

@Entity
public class Order {

@Id @GeneratedValue(strategy = GenerationType.IDENTITY)
private Long id;

@ManyToOne(fetch = FetchType.LAZY)
private Member member;

List<Order> orders = orderRepository.findAll();
for (Order o : orders) {

System.out.println(o.getMember().getName());
}

- JpaRepositoryE %012 save, findAll, delete Z2 CRUD O ME7} Xt&
M2 =Lt

- findByNome™& H|ME O|FZH oot I=(7t Xt35 Y=Lt
=TT DAO 22HA Mol 22 GloX[AL, JHEXt= H|ZLA ZR0| &

ACt.
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3-5. ClOJE] AjAQL E

a2 KHA
e ™7 bk

e -

JPA, N+1 &X))

JERTE

N+1
1.

=ME T7| 20 JPA= 042 i S X|ZTHot.

ods

Fetch Join A2

@Query("SELECT o FROM Order o JOIN FETCH o.member")

List<Order> findAllWithMember();

-2 Tt 23S v 8oy 7Hx{=Cf
AE|E] J2f = (EntityGroph)
L N

@EntityGraph(attributePaths = {"member"})

@Query("SELECT o FROM Order o")
List<Order> findAllEntityGraph();

—> FE| AW A S AL AEIEIS A

3. Batch Size =M™

—

= 0{2{ U8 HL AEIEIS FO{M(in &) 7t =L,

S0 oi2t MR gs xot= R0l

[ == | =] A

= T OtLt,
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3-5. CllOIE| WA|AL} EFHHEM 2] - JPA, N+1 =X])

pring Data JPA= DAO ZES CH% S0{ZLCH

EHMMZ MH[A 50 MUK Ho|H LS 2HDCL

o o -

N+1 =M= A5 xote| Eo] &[22 $EA| ofZ T=f5 Opolof 2ot

- OO =

Quick Review

1.

Spring Data JPAE 224 0{H 0|F0| U=717

2. ERMMS MH|IA B0 F= 07 UL
3. N+1 =H|7t o= Re|S Mo 2at,

4. Fetch Joinit EntityGraphe O1E X}0|7t JU=717
Checklist

r|r
N
"

Repository?t JpaRepository & &2

MH|A HIZ0{ @Transactional0] Moiz|0] =717

Repository AIE0]l E:4M 235 @0{ 0177t FUX|= A+
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3-6. 2'5/217KSpring Security, JWT/OAuth2)

B OfZ2|70M0lN HOH2 MEho| OfLt Tolch ALZXIH 23919 g
XpAIO| B HAL 4 YRS X0{01X] 208 JHOIME Q0L HIO[E HETL
8 et So| REST APl 7% ME{OfAE A4 (Session) CHA
E2(Token) 0l8¢ 9150] 2 AL EL,

o 0{7|M 7t& B0l A0|= ghaAlo] B2 JWT(JSON Web Token)O|Ct ETF

OAuth2%} 22 & 01& Z2EEZE YF MH|A PF0| D2 ArS L
JWTEZH Fe2717

JWT= JSON ZoioZ AZX} 015 ™MEE

LHE O,

ool
rlo
HI

Zo[ct = o=z

MI

Ml =

rir

- Header: E2 EtYJUWT)L MB LIE|S(0f: HS256) TE7t S0{ZtCL.
- Payload: At2%} ID, HTHRole) & 2/& ME7H S0{2tCt

- Signature: HIZ7|2 Header2t PayloadE MWETH US=Z 2HZE M{EE

i),

OFCE.

03

O X Y20 Mtie E20F B E ARZX} Al HEt

— —

[0
)
(@]

IES

1>

30

ful

Structure of a JSON Web Token (JWT)

m PAYLOAD SIGNATURE

L\

{ . Base64URLSafe(
"alg":"HS246", C " s HMACSHA256 ( <header>.

"typ":"JIWT" o <payload>, <secret key>
} : 1516239022 )
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3-6. Y& /217(Spring Security, JWT/0Auth2)

215 (Authentication) 2} 217t(Authorization)

- Ol=Z(Authentication): AFEXt7t S=321X| 2Holst= 2t (0f: 2391

- 27k(Authorization): 2/1&& ALEX7F FUS & + UA=x| HELs 2olot=
A (Off: E|XHet M2 7HS)

JWT= 0| 5+ ™S BY EZ2 2 M2[e o~ A7 of &=Lt

Authentication Authorization

? v

Who are you? — What can you do?
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3-6. UZE/27H(Spring Security, JWT/0OAuth2)

Spring Securi’ryﬂf’»l =i

s
|'|_|I<I
=t
ro
o
Ofm
=2
re
i),
~~
ro
N
U
&
r
I
:

- BH 7|8t B2k Spring Security= AEH
UZ 222 OncePerRequestFilter=S 722401 ZIE| (2101 SSTHCL,

- Authentication 24| =2 50| LI UsernomePasswordAuthentication Token
L2 Authentication HK|E HM510{ SecurityContext0d] TIZIRITCL,

- HPHRole) 7|8t 2171 ZAES2{LE MH|A HIME0| @PreAuthorize("hosRole(ADMIN)?)

2= O{HE|01MS ALS0104 TH2 = M|0{2ict,

OAuth2 712
JWT 0= OAuth2e 25 AMH|A(Google, Focebook, GitHub )2 Y3t ol He|

=

- ASXE7t 2P O[o[Cl/HIZH = S QU=IoHK| 421, RIF MH|AS] RIS5S fIR0r 2301%

= Lt

2
HU
|

o
K

J
rlo

- Spring Security= spring-boot-starter-cauth2-client 2IZ8= S0 4

/le= A 2% 4 QdCt

- OAuth2= LHS? MHIAS) JWT 7l 9153t 87| ALZ0t0d, Kb 2l + AN 270!

Dzl SAI0f| X[Z 4~ 3{Ck

) spring

SECURITY

OAuth2
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3-6. UZE/27H(Spring Security, JWT/0OAuth2)

urtott
5. Zet0|UELE JWTE 22 AZBXIL 27|0fl HEPCY,
4. ol

5. Mts E28 reds WSO, HTtof| of2t RS ME[RCH

Authorization:
1. Sends login 2.Returns a JWT Bearer <token>
request T

‘ 1. Sends =
—_— = —>
. : Sends = ii/\?‘f’ores

requscquest

User

Server Client
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3-6. US/U7H(Spring Security, JWT/0Auth2)

AZE FEOIM JWT +H 04|
EQ 2z B

Ofzf oAl 232 — JWT &3

H
THAIMIM O ¥t=s OC|0f 32 FH0| LoLt=X5 A AT UL

YtAlot24d 2t0|2212(7H EROTE Spring Security= ZE] H|Q12t

dependencies {
implementation 'to.jsonwebtoken:jjwt-apt:0.11.5"

‘10. jsonwebtoken: jjwt-impl:0.11.5"
'10. jsonwebtoken: jjwt-jackson:0.11.5"
‘org.springframework.boot:spring-boot-starter- security'
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3-6. US/U7H(Spring Security, JWT/0Auth2)

0
Dof
- E2 ga: ArE XL A X} (subject)2f B2 A[ZHexp)= 01 MELICE,

QIopal, Fr=2 TX| PEf=X] HUHT T subjectES 74HALY.

@Component
public class JwtUtil {

private static final String SECRET = "change-me";

public String generateToken(String username) {
return Jwts.builder()
: (username)
t(new Date())
ton(new Date(System. rentTimeMillis() +
th(SignatureAlgorithm.HS256, SECRET)

v  :,1\1.,, t();

public String validateAndG tUsername(Strlng token) {
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3-6. US/U7H(Spring Security, JWT/0Auth2)

A2 RE0A JWT 2% 04|
3) AuthController ¥1X| S E&|LI?

- ZEI0|UEV} [api/auth/loginS 2 Of0|C|/H|UEHD

i
HT
rt
o

- ME{7t HE T JWTE 2H50{ BHOHCH

@RestController
@RequestMapping("/api/auth")
public class AuthController {
private fti JwtUtil jwtUtil;
public Aut troller(JwtUtil jwtUtil) {
this. jwtUtil = jwtUtil; }

@PostMapping("/login")

public Map<String, String> login(@RequestBody Map<String, String> req) {
String username = req.get("username");
String password = req.get("password");

if ("user s(username) && "pass".equals(password)) {

’(”token”, jwtUtil.generateToken(username));

throw new ResponseStatusException(HttpStatus.UNAUTHORIZED, "Invalid credentials");
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3-6. US/U7H(Spring Security, JWT/0Auth2)

|>
I3
on
I
Ini
(=]
x
(.
-3
-]
4J
re
2
>

4) JwiFilter @i ZEQ2I7}7
- OE @A T AleHE|0 Authorization B|EH S JWTE HZSPiCL,

- =20t SecurityContext0l 2'& ES X+ 0|F 27H@PreAuthorize

@Component
public class JwtFilter extends OncePerRequestFilter {
private final JwtUtil jwtUtil;

public JwtFilter(JwtUtil jwtUtil) {
this. jwtUtil = jwtUtil;
}

@Override
protected void doFilterInternal(HttpServletRequest req, HttpServletResponse res, FilterChain
throws ServletException, IOException {
String header = req.getHeader("Authorization");
if (header !'= null && header.startsWith("Bearer ")) {

try {
String username = jwtUtil.validateAndGetUsername(header.substring(7));
var auth = new UsernamePasswordAuthenticationToken(username, null, List.of());
SecurityContextHolder.getContext().setAuthentication(auth);

} catch (JwtException e) {

SecurityContextHolder.clearContext();
}

}
fc.doFilter(req, res);
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3-6. US/U7H(Spring Security, JWT/0Auth2)

AZZ FEOM JWT 8 oAl
5) SecurityConfig 0{C|0f| 7|Lt7

CSRF= REST APIOM= ES H|IZ =0t

- Z2I0IYANYZ L

A 22 2 AEZQE = permitAll, LIo{X|= 215 2.

rlo

- {AHE JwtFilterE UsernamePasswordAuthenticationFilter 0]

HH X[ 2HCF,

@Configuration
@EnableWebSecurity
public class SecurityConfig {

@Bean
SecurityFilterChain filter(HttpSecurity http, JwtFilter jwtFilter) throws Exception {
http.csrf(AbstractHttpConfigurer::disable)
.sessionManagement(sm -> sm.sessionCreationPolicy(SessionCreationPolicy.STATELESS))

.authorizeHttpRequests(auth -> auth
.requestMatchers("/api/auth/**", "/actuator/health").permitAl1l()

.anyRequest().authenticated())
.addFilterBefore(jwtFilter, UsernamePasswordAuthenticationFilter.class);

return http.build();
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3-6. US/U7H(Spring Security, JWT/0Auth2)

E0IM JWT £ 0fA|

6) AW-UZS o{FA ZHeotLt?

-III

curl -s -X POST http:
-H 'Content-Type: application/json' \
-d '{"username":"user","password":"pass"}'

# {"token":"eyJhbGci01JIUzIINi1IsInR5cCI6IkpXVCJI...

TOKEN=ey]. ..
curl -H "Authorization: Bearer $TOKEN"
http://localhost: /api/hello

7) X% BiLHE @52t o

- 403 Forbidden: ZE{7t 253 XH2X| KLt Authorizotion 0| Al LIH 5=
TME ZoIoHTt

—

- 401 Unauthorized: E20| i7{Lt TH=E[QICE TH= AlZHexp)Lt 22[0|UE TS 01FE

ZHI0MCE,
- MY US Al M AZZ0] HAZ|ALE 2T FURINCE ZrEfE2 0010 e
X2k
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3-6. US/U7H(Spring Security, JWT/0Auth2)

el

- JWTE MAUS CHNE & s tHEXNY /s 2Aolct

A2 4 Qict,

- 220|UE= EZ S MEYOLLL, 2EOICH Authorization HIH0]| S0t EHCE
- M E2= 4803, ASXE HEHof| aiet P2 S S et

Quick Review

1. JWTZ MM 718 21E 3} CHE
2. JWTE 2 24 37tX|5 ™o

5. USA 27t xtol FRLUIE?

Y. Spring Security0{iM JWTE ZZ0t7| 2| SHAl EH|
)

OAuth2= O{H &0 RS2

rlo

Doi017})

N

_,_
L]

rr
40
>2
ro
AN
)

Pitfalls
- Payload0i] 242t HES I B& A+
- EZ U=/TUZS FUOHX] 40F 22 L Ho| Y= BF

- HTTPS glo] S8 Fawor ZFots oy
- Spring Security®] ZE{ HIPIS SHI27] 0[ofotx| RoH 15/217 20| 10l B

- OAuth2& E oM 2|Cto|2M URLY Het AT zZS 2R MEO=E BR
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3-7.

application.yml <

server.port: AH

AIR] K2k
=20 L.

]dbc mysql://localhost:3306/demo
root
root

- spring.datasource:

- spring.jpa: YE|E| X}

Xx: MAS T E 0| A

% olt.

(applicationyml, Profiles, Secret UE|)

Z= 0o[glist7]

vioIl2
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3-7. MF T2 (application.yml, Profiles, Secret E|)

O{lAl (application-dev.yml):

: jdbc:mysql://localhost:3306/devdb
: dev
: dev123

O{lAl (application-prod.yml):

: jdbc:mysql://db.prod.example:3306/proddb
: admin
: securepwd
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3-7. MF T2 (application.yml, Profiles, Secret E|)

Secret 2| TEF

DB H|ZMSLE AP| 7| 22 Qe S 02 gpplicationymlol X0iF=

. ${DB_USER}

: ${DB_PASS}

export DB_USER=myuser
export DB_PASS=mypassword
java -jar app.jar --spring.profiles.active=prod

2) Spring Cloud Config

2 OfiZE[7o] 0| A= of MFaE H|Z

(o

- &2 AT MHHE T

L Ot=LF,
- 0421 7HS| Ot0|Z 2 MH[A 2HN|M 50| R SOLCt.

3) 22t E Secret Manager
- AWS Systems Manager Parameter Store, AWS Secrets Manager,
GCP Secret Manager & M& MH[A &

o HUNME HIYHS S ZT ymlofl EX| 83, Secret Manager0i| A

FIO

IS B

=~ ) Git MF A0 = HEH2 S HOf Z7IX| 24=C
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3-7. MF T2 (application.yml, Profiles, Secret E|)

e

- application.yml — 2& AH X2

- Profiles — &3 M3 22| (dev, test, prod)

- Secret #E| —» =8 B / Config AMH] / 22t E Secret Manager &

Quick Review

(o

2%
2. Profiles§ A 0{H 0|HO|
3. Secrets 27 yml0f| M= R0| 2 2[HOH7H7

Checklist

IS

rr

Of= OlF= FHYU?

30

1. application.ymlZ2 MH

s
o

rr

7t

D

3

- QLo MBIt Git AN ZREX] HU=7H?

- =Y Me{o|M SHHE Profile0] HM2E =717

- Secret ManagerLt &3 S 0|30 H|ZUS 2[00t U=7t7

- 2 o] 2o A Z™E0 U=7t7?

Pitfalls

- BE 28 MES oF U0 F440{ LE|OIEE 28 ZE0Y A THoH 2

- DB HIZ®MZ, API 7|15 Wo{E0f S2{H2|= E2F Atdl
dev Z2Ut0| HHZE= X|E

- Secret Managerg& ATiA HPF M7TH(IAM Role )= Hi2H0 M2 2F 2

7]
>
1>
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3-8. #=2(Actuator, Micrometer, 21 T2F)

I 0|7|-

240z OiZSE[AH0ld0] & FZfot=X|2t 2= W0l Otz o{E

el

2N
= o

(@]
ru
>.?.

=
T

02

=
SZ0t=X], o{C|AM EX|7F &diot=x], ofH X|Z7t SZUX|S Z0tof 2ot 0|5
521 (0bservability)o|2t 2HCt.
LE5UE M 7HX| 522 SECh
- Metrics: CPU, H|2E], 2 &, X|¥ A2t 5 +X| H|O[H
- Logs: O|HIE7} &S Of E7|= HAE 7|5

- Traces: ZH0| 0{2{ MH[AS HA OS] S5 FH

4 N
Metrics CPU, memory,
/\/ request count,
latency, etc.
\_ J
4 N
— Logs Text records
m— of events
\_ J
2 =)
Traces Tracking the
request path
\, J
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3-8. WEM(Actuator, Micrometer, 21 TEF)

Spring Boot Actuator
Actuator= OHZE[Z[0]Y HENS 2T & U= CHUD HEZRIES HS DL
1) YEN F7t

o0

dependencies {
implementation 'org.springframework.boot:spring-boot-

starter-actuator'

1) lactuator/health: OiZE|7|0| AEH 221 (UP/DOWN)
2) lactuator/metrics: 7|2 0| E2! 2tol

3) lactuaotor/env: 2243 B40f AMX JF 2HOI

4) lactuator/loggers: 2L 2| == 844

< HE EAIoM s RE0HX|T, 2Y UoMs M2 eSS 2FEAl H|THolof

ot

Spring Boot
Actuators
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3-8. &=Al(Actuator, Micrometer, 21 TE)

=
1>

El O =
[— Jr—

Micrometer2 2L|E{Z!
A

o
Z2 SE OfZ2(AolM otoflM DIERS SFHE HUS

o

Micrometer=
OtCt, CPU AMEE, o222, 28 =, S MY S Xtsez2 #Totl
Actuator®2t 274 SZ%0t0] 2F ZLIEHE A|AElo=z EHHf o~ Q0
1) PrometheusZt F9217}7

Prometheust 2EZAA ZLIEE A|ARIO[XL AlZF 7|8 H|O|E{H|O| A (Time-
series DB)O|Ct. &7 o, & 7[5 7IS0t= ETS0[Ch AlZto] X|Eofl mEt
o= KXHHIEER])

- Pull ®4): Prometheus MB{7} OHZE|A[0|M0AH F7|Me=z “X|Z AEH
oe{F|” otal M,

- AAIY xZ: CPU, HIEE]|, 22X = U2 HIOHE Atz2=2 T F=ME

Mok o QUL

- PromQL: M & HIO|HE Z=2|ot= TE 3T 0] x|

- A28t 7Hs: Grafana®t HEOIE CHAEE WENZ XES YL 5 ik

MI

o ™2|ot8d MicrometerZt OHZE|#|0|M LHEO|M HIOEHE Zood
Prometheus?t 1 HI0O|H S %o &0, Grafana Z= =7t 02|
Al Z2totLt.,

-Q—Prometheus
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3-8. WEM(Actuator, Micrometer, 21 TEF)

Micrometer2l ZL|EZ! AJARI 0=
2) Prometheus 9= 0 A

build.gradledl Prometheus BIX|AEE| SJEA F7t

implementation 'ito.micrometer:micrometer-registry-prometheus’

application.ym| A7%:

health, metrics, prometheus

demo-app

- loctuator/prometheus HEZQIE0{M Prometheus?t U = e BASE 4|22
M2

- Prometheus Ad{7t O] IEXQIES F7[MO2 A3 3H(scrape)otoq H|O[E] XIZE

GrafanoS Prometheus@t Q140101 CPU, 2K 4~ X|94 A7 ES XIEZ AT} 7t

<~ 0| =822 Spring Boot — Micrometer — Prometheus — Grafana /27t
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3-8. WEM(Actuator, Micrometer, 21 TEF)

2= =M oHZS "WAloIct ofx|2F 235 FEEOA Y7IW ClA3Y 7=

Xt7ALE, S 2B FE7F 20| 2ot of2t HEFM 23 2|7t Z ROt

- TRACE: 7tZ &fM|TH CIHUE
- DEBUG: 7% ZA0M SZF 2H0IE

- INFO: 24 2 E0M Y sz L2

4
rir
A

A
T

ﬂJI

- WARN: ™ =5

uf7|x[oq] 2tof

: DEBUG

: logs/app. log

- ELK(Elasticsearch, Logstash, Kibana) A&4
- CloudWatch Logs (AWS)
— 042{ ME{0{| A Bfliot= 2 OF A0j| 20t WMot =

4 Fop: Hjus JHUHE

AN
o o QdCh

1z

oln
o
NI |
J
ro
HU
|d

ol Z7IXl 24=Ch.
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3-8. WEA(Actuator, Micrometer,

el

2|7{[0]Y &fEHf o

OfFo
o

3z
=

OH

Actuator=

Of7| 2HCt.

ERG

SLEHE AARM BSE0] A2

Crarot

—
—

Micrometer

-t

ol

<+

4
o]
il

<|

KH
K1

-t

ol
KK

1

-t

10

M
o]
=r

ul
Kd

10

I
-
ol
F

1)J
m
M

Quick Review

Ml 7H] 52 FUL7E?

Of=

2. Actuator® /actuator/health

3. Micrometer2} PrometheusS 91=0t24 2010| 7t58H712

~
—

Checklist

Actuator HIEXQIE 7 EMTIE|0] Q=717

Micrometer

12 MAO| AL W=7

744
o=

of &

|I:HI
=

1

=

=1

Pitfalls

2% M0 2E Actuator

16t04A EfIE H =017 20 Prometheus S0t 2
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3-9. | A E (Unit/Slice/Integration, Testcontdiners)

OtXMZ0l OZ2|A[0|M JTHELS 2ISHME R EVF OACHE SZE6t=X| HEOH=
HAE7 €R6iCH AZ2l 2E= JUnitlt T CHUDH HAE B3 1| Z0t0d,
CtOl(Unit), £210|A(Slice), & (Integration) HIAEZ ZLF8 &= QL

Tt (Unit) HlAE

- "o e 2 ZE HR(HIME, 2EA)S BSEHTL

- &£ JUnit, Mockito
- S&: 21 SEX0|0d, 2|F A|A(DB, YWIE®Z)0]| 2|&E0tX| ¢t=LCt,

@SpringBootTest
class CalculatorTest {

@Test
void addTest() {
Calculator calc = new Calculator();

assertEquals(4, calc.add(2, 2));
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3-9. H|AE(Unit/Slice/Integration, Testcontainers)

S2l0|A(Slice) HIAE

- MO OfZE|A0|M YU H|=0t ZEtM HES

r£
im|
rA
>t
o
-0
i
u
N
°
rz
mjo

Z2=
0] ofL|zf, 57 2{|0jo{of| TEOH HIAES RO
- OlAl: @WebMvcTest2 ZESE! HIEDH HAE, @DatadpaTestZ JPA

HAEZ HAE

@wWebMvcTest(HelloController.class)
class HelloControllerTest {

@Autowired
private MockMvc mockMvc;

@Test
void helloTest() throws Exception {
mockMvc.perform(get("/api/hello"))
.andExpect(status().is0k())
.andExpect(jsonPath("$.message").value("Spring Boot is working"));
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3-9. H|AE(Unit/Slice/Integration, Testcontainers)

E%(Integration) HIAE

- ™9 ofZ2|Alo|= AN ATHOF A

10

AtoEA Moz HETCL

—

AT HHAES BE 9| AR HIS0| WOk AT BOIDH

- -

—

- - AH MHIA ST mAORY HiE T FHMS U0

-_ 0 T

@SpringBootTest
@AutoConfigureMockMvc
class IntegrationTest {

@Autowired
private MockMvc mockMvc;

@Test
void contextLoads() throws Exception {
mockMvc.perform(get("/api/hello"))
.andExpect(status().1s0k());
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3-9. H|AE(Unit/Slice/Integration, Testcontainers)

Testcontainers
- ™Y: Docker ZIHIOJHE 0|20 AN DB, HlAIX] EE27{ 5= ¢
HIAESt= 20|E2{|

- A 2Z LU HAE 24 xf0|5 £E + ULk

—

P

- OlAl: A%l MySQL ZE0]4Z =9 Repository HIAZ AlHOY Al

@Testcontainers
@SpringBootTest
class UserRepositoryTest {

@Contatiner

static MySQLContainer<?> mysql = new MySQLContainer<>("mysql:8.0
.withDatabaseName("testdb")
.withUsername("test")
.withPassword("test");

@Autowired
private UserRepository userRepository;

@Test

void saveUserTest() {
User user = new User("Alice");
userRepository.save(user);
assertNotNull(user.getId());

. Testcontainers= Z2IS$E 40 QAT HAE 243 N|&L0}0d,
“Lf PCOjIA= ZF &=l 28E &E0{ZLC}.
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3-9. H|AE(Unit/Slice/Integration, Testcontainers)

e

- EF2I(Unit) HIAE: W2 20! 7HE 22 T WS

- ZZl0|A(Slice) HIAE: EX™ AHE0t ety HE

- &Y(Integration) HAE: AlX| 5 24 FAL TH UE

- Testcontainers: &%| 7iE[0|] ZAZS Z[ M2 =2 HAE ¢
Quick Review

1. EFQ(Unit) HIAE R % (Integration) HIAES] X0|= F9i21717
2. £Ef0|A(Slice) HAEE o MEOM F2EH71?

5. Testcontainers& AtE0(2 01T ZHO| U=7H7

Checklist

- JUnit 7|8t L2 HAE 7} ZME|0] Q=717

- Z2I0|A HAEZ 7|£EH HZ0| 0|20 RI=71?

- SY HAEY M| 2ES Z20| 2Hot=7t?
A

- TestcontainersZ 2|5 A

Pitfalls

- DEEHAES SY HASZO A AW £E7F La{X|E A
- MockS SHetol A% EX3t 2|2|7t A7) 2

- DBES 2Z0fl M7 /) HASOITI7H 22 X{0|2 RO

- Testcontainers A% £ J2{otx| 20t CI ¥tO|Z2tQI0f| M AZE 2= b
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3-10. Zli7|2/HH=(Dockerfile, Jib, 21|0]0{ XI=i%})

X7t et AZE FE OfSE[AOEE AA =L AF™ ¥hY, HE
MES(JAR)Z FAEC 0|5 2Y 240 vi=Zota{d, Ao 22 (JDK

2to|22{2], 0S)= &7 F0{0F 2CE

o

W™= W71 (packaging)Ol2t otil, WH7|AE OHEE|AH0IMNS AW 20

=2l RS HiE(deployment)z2t PHCt,

PACKAGING

/> - -

Source Code Build Runtime
- Configuration  Artifact Environment
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3-10. ¥{7|Zl/8l = (Dockerfile, Jib, 2{|0]0{ X|=i¥})

DockerfileS 0|&¢+ ZH[O|L] w7 [
Docker= OHSE|A|01 ) A 2HAS AHO|HE= THRIZ F0 HIZY &+ A

2rCt,
LN

FROM gradle:8.5-jdk1l7 AS builder
WORKDIR /app

COPY .

RUN gradle build -x test

FROM eclipse-temurin:17-jdk

WORKDIR /app

COPY --from=builder /app/build/libs/demo-0.0.1-SNAPSHOT. jar app.jar
ENTRYPOINT ["java", "-jar", "app.jar"]

- ME|AB|O[X] WES Ao WE S AW HAS 22

-

oFCE,
- A% TAlol= £E =+(Gradle, Maven)?t =YX 20t O[0|X] 27|15 52

= AL

o O|ofx|7t 2 Y EKZ TEA BfE SE7F LE{TICE orEbd gt X Ape
ZTIELQ] 2 ATH Zoot= WOl Lt
</> Build - Run I
s, i B
Source Code Docker Docker
+ Configuration Image Containrer
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3-10. ¥{7|Zl/8l = (Dockerfile, Jib, 2{|0]0{ X|=i¥})

Jibs 3¢ £E XX}

Google Jib= Dockerfile %0|= Java OHZ2|7|0| M2 7iH|O|{ O[O|X|2 YE

(o]

F

ru

% 9= =70/t

1) Gradle &A™

plugins {
id 'com.google.cloud.tools.jib'

}

jib {
to {
image = 'myrepo/demo-app: latest"

14
ML
o
o
1L
o
=)
2
18
4L
Il
U
__
>
a
in]

- Jib2 2HA, BlAA SENS RHEOR
- DEJH HHUR %US mE oS THAIBOIDR wWEe HiE SE7t

= ey

. =Y &AM XtFE 20|= CI/CD ¥to|=2t2!(Jenkins, GitHub Actions)alt
g HAGIM Dockerfile U0|= Xt= HHETL 7S OtCL,
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3-10. ¥{7|Zl/8l = (Dockerfile, Jib, 2{|0]0{ X|=i¥})

e
- Dockerfile2 7tZ T SZi01 u{7|Z! gtAlQ|CE,
- Jib2 Dockerfile §i0|x 2{|0|01 X|MZ} = Xtz 2 X|EHTICT,

- |0]0f 2MPE Solf LE/H)

FkI
i[53
|.|'|
i
N}
I
|0
H

Quick Review

1. Dockerfile WE|AH|O[X] HEZ] EH™EE2 FU2TH?

2. JibO| M|&0t= 21(0]0 ZXN2t= 0fE 2217t

3. 20|01 AN of “XtF HHR= ZE"2E “HY ¢t HiR= g
0{C|0f| HHX|Bt=717?

-~

'

A.I ”
o

rlo
J\l
J

Checklist
- HE[AH|OIX] HES ARS0H O|0|X] 27|15 &RN=7t7
- JibO|Lt Dockerfile & ZEHE0Q| St= WAlS MERORE=71?

- 20|01 0] 2[XRIL|0f A0 & SZot=7t7
- CI/CD uto|=Zz2tI0f|M Xt HE-HIETF 75 TH7H?
Pitfalls

- ZE =L HlAE UH7EX| o|ofX|ofl Z® ol o|o|X|7t X|LIX|A| HX|= =X

n

- 2{|0]0] Z|MPHS J124otX| 240 ZE P & T = 2= 20|07t RHEEE= HlzE

- H|Z 7|Lt A ¥t2S Docker O[0[X[0 St=E3Z0t= EH2F A

-
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S3-1l. E2 A= Eo Hi22|AE

AZE FE OfEEA0IMS 7O HiESH= AFHIM, 7Is FURE SR8 N2

o T—

ZZ(Quadlity), &5(Performance), &2 Secun’ry)e X|EMoz HUot= Ro|ck
ol oMz &8 A, 22 29 & dUoior Y 2 =55 delvitt
ZZ(Quality)
- IE MM F L SE ZE ARKYS MEWE7I7 (Checkstyle, Spotless 5 =+ ALE)
- HAE 7HE|X|: TH2/S20[A/SY HAET WA 7155 20| 7{H{0H=717

TM2}: APl 2XM(Swagger/OpenAPI) 2t READMEZt XA AERQI7L?
=

M= (Performance)

Z2YIUE: JMeter, Gatling S22 F

7H4!: Redis, Caffeine s2 XH0| MU =717
2| A2k N+ 28|, 2222 JOINS FE U =717 (Hibernate log, pbspy EHE)
c|lAA BLEE: CPU, HIZE|, GC 215 #ToIL U=71?

AFLU2! FH|: EfE 2Z A| £H ZHXIQ| 7+ T 2 X01717

- Ho

Hot(Security)

015217t Spring Security2F JWT/OAuth2 7|H12] H2t 2Z10| SHIEN| MEER=712
IS B H|UMHS AP 7|, DB T HE7F ZELF 0[0fX|0f] ZEX| QQ6=717
(Secret Monager, 2 i ALZ)

2 HZ: SAL Injection, XSS, CSRF & U= 7|dt 20| CHE[SH =717
HTTPS M2: 2 HUN|M TLS/SSLS AtE0t1 =747

x|k AFHLL P,I—’._E’,g(Dependency) Hot ™M =1 (OWASP Dependency-Check, Snyk
197
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3-12. ojL| Z2HE: AN AP A FHEAE

2PALE
Z2NMEE= AZZ REZ F00t= 2AIE APIOILCE,

Al 7l =i 2ot

AMZ: =5 T2, 7tH|12|E =5 7|, &AM =2, 3y, 23, AN
AMZ E0IR: EZ(S5/72), S0 = =¥, FO0IE 04F =Y
2N =5 T2, £ AN

Ci3 E0IR: E2(S5/7L), 02 & =g

2) H|o[H 2

User: id, username, password, roles

Category: id, name

Post: id, title, content, category, author, createdAt, updatedAt
PostLike: id, post_id, user_id

Comment: id, post_id, author, content, createdAt, updatedAt

CommentLike: id, comment_id, user_id

Post= Category2t User0fl N:1 74| 7HZICH.

Comment= Post2 User0f N:1 &S 7tTICt

Like 9 E|E|= Post/Comment2t User0f| N:1 ZH|E 7}+7ICt,
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3-12. O|L] =

SME: HAIT APl M- FHEAE

3) HIEx0Ii=E AMA|
X2 (Post)
Aa OI2
ERCENEEEES
5 FHEID2IE AAE 28 =3
ERENERTES
5 A =Y
3 AAZE 3

5 AAZ A
A2 £0t2(Post Like)

Aa 0|2

5 AAIE EOIR S5/%14(Toggle)
5 Eol2 % x3|

5 0t o{% 8ol

CH=Z (Comment)

Aa 012
Bt
0 %2 =5 =3
B
5 2 A

CHZ Z0t2(Comment Like)

Aa 0|
L oI FOIR S2/EA

) 93 EOIR $ X3

I
Sl
|J

GET

GET

GET

POST

PUT

DELETE

I
oL
|J

POST

GET

GET

11
2
|

POST

GET

PUT

DELETE

1l
S
|

POST

GET

— API

/posts
/posts?category={7|&|22|F}
/posts/{postId}

/posts

/posts/{postId}

/posts/{postId}

— API
/posts/{postId}/like
/posts/{postId}/like

/posts/{postId}/like/statu

= API
/posts/{postId}/comments
/posts/{postId}/comment
/posts/{postId}/comments/{

/posts/{postId}/comments/{

— API
/comments/{commentId}/like

/comments/{commentId}/like
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3-12. Oju| Z2HE: AAIZ API 27| LA HAE

= |
0/21 45 AT§ A0l 400 Bad Requestel &7 LW OF o A[X|S whvict

public record PostCreateRequest(
@NotBlank @Size(max = ) String title,
@NotBlank String content,
@NotBlank String category

) {1}

public record PostResponse(
Long id, String title, String content,

String category, String author, long
LikeCount,
Instant createdAt, Instant updatedAt
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3-12. Oju| Z2HE: AAIZ API 27| LA HAE

@PostMapping("/posts/{postId}/like")
public ResponseEntity<Map<String,0Object>> toggle(@PathVariable Long postId,

@AuthenticationPrincipal UserPrincipal me)
{
boolean liked = postLikeService.toggle(postId, me.id());
long count = postLikeService.count(postId);
return ResponseEntity.ok(Map.of("liked", liked, "count", count));

7) HAE T
- TRl(Unit) BHIAE: ME|A 2X(EZ, AT UE)S SEHO2 USUC

- &Cl0]A(Slice) HHIAZE: @WebMvcTestZ2 ZHEZE{ APl St AWZS

e
0™
A

- Testcontainers: MySQL/PostgreSQL ZE|O|HE At20t0{ x| DB
28 FAOHA| B AETHCL

8) 2= 7IE

- Dockerfile = Jibe 2 ¥{7|2 F ZiH|0O|q AlgHO| 7t OtLC}.
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)

2)
3)
4)
5)
6)

Docker

=49
DOCk;réxwrﬂ

WSII:er Afx|o}7]

oo ot 12104
Docker AEH:g _7|<_7|9_|-n|:%;7l
packor Q013 51 U1
Doc
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L4-1. DockerE}?

= S| EH7

= BH|XM[(Operating System) ZAFE Ot=R|0{2f AZ=9)0] XjEHS 2|0t
AFEX7F AREBEE HEohA MY 2+ UAERSE FES HAots 7=

—

AZER|0folct. 2EMM= ASXLE ARE OIER0 AOIKM SIHXL HES

o

ZT2IY AW, T B2, ol=e| T2l Y5 Mol Bot 22| S

0>

PCe} M &S Cieh 2HA0IM ArESEo] CHEXY 2UNMZE Windows,

E|SA(Linux)= 7% CHEZXMO @ AA RUNN Z OILEE, Unix
208K ME 2RZ oo JHEEICE 1991H E|5%A EEB'X(Linus Torvalds)7t

Ax2 74 S 7HEOtLL BT HO[ A|ZHO|CY,

>
|>
kU
In
i

BlSAE 2F AA EO|MA(GPL)Z HHEEY F+ Lt XtRE7
AtZ, =, BIEZY & QICE 0|2 2ol Chet S of 2 40f He= 32 HiZE0|

oL o =~

ZX{otod, CHEXNMQ! HizEwHo 2= L5 (Ubuntu), 4 E2H(Fedora), Cent0S,

ol
=3
rO
O
9]

O.
@)

)

o|n
1=
30
|

o1p S0 So| M|, UHCIE AAH, Z2tRc

o
Lo, TTLLoOo L
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L-1. DockerE}?

71 (Kernel)

‘Kernel'2 Q0{Z "'UMO|", THA'S TLHCH 2GHIM|S WY FZ22 A, CPU,

_I_ED

H2e], v A AR HIERS, US= EX| 5 AFH s 2 Ze|gt

%5, {2 OtERI012F AZER0] AfOjof|AM XhE BHED MOE FEOE 7tE

SRf 4 2A0Ct

7122 AMAT XHE IE[0 TEoH7| =0 ArSXtet A =2 230K =Lt
0|5 E2tot7| 2loi SZTH A|AE ZZ=J7740| HtZ “2l*0|Ct.

2 ASX7r Yot WHNE ofAlotl MYicots Z2IMMOo=Z M
AtEXE 2He] ChE| HE s sAUWeCh F2 HOolZo|L ¥E ZEZEZS SO

Windows IP + &

T4 LANOHH 22 FY

ojCc| o 2FEf . . .« . . .:0Ogo AZ B4
O:|7:1I:ﬁ DNS X~I|:||A|-

OlH 4l Of HE VMware Network Adapter VMnetl:

= DNS’SDIM
IPv6 =2 . . . . : fe80::7e78:390d:U481c:613c%3

192.168.28.1

255.255.255.0

Nzxgoure

°J| 01'
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L-1. DockerE}?

= =Z2{|0|A(On-premise)

= Z2|0]A(On-premise) WAIO|2H UHO| MHE
M AN 27 MBS T3 2Yots Hals LPHCE 0] 240 M= AMH{0f
& OfLtS] ABq0f| ofLte

=AM M|t ofLte Z=2I2HE 2Hot= A27F WAL 0|2 Ao Z2| M7t

re

[o}t7| 2{of TIOJE{"IEJLt

n

=AMM S AX[o MEot= 20

P
Ral
52
o
HT

N
Pal
02
oIr
o
o
o
NS
ulro
=]
Ral
>0
_0;
rir
E
i
o
>
3
o
T
T
=
i=}
(@]
kd
o
i

Flet

7HArG}
782 MHE aExoc=z2 2AUst7| 2|ol, ot CHe| =E| MBS 042 CHE| 714t
ME{XZ LF501 AR20t7{Lt, 0{21 CHE| A{BE{E OILEMZE F0{ Le2|ot= dhals

oL} of2fet B

—

S S5A1717| 2o SZL 7|=0| B2 7tEto|Ct

O o -

-

-
=]
Jtatutet JhAet #e| AZEQ0(FE2 Hypervisor)E AFE0H0] ZZ MM
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o}0|3{ 80| X (Hypervisor)

OtO|H{HI0|X = OIEYI0{0M UMM 2[AAS 22010 7HM o{A(VM)O
lofo|ct, &2 HUE L2 ZCt
ANl CPU, RAM, ClA3, WEQZT FtE £ ot=EY0{ XIS 7HAITLSH04
VMO A A2
¢ ¥ VM2 X2 SEH F{ds AT

« 03 2YNMY 712 BES ot=R00 TEE =+ A== ST

UL, 0 VMS 8 N A4S0 A=
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App 1 App 2 App 3
Bins/Libs Bins/Libs Bins/Libs

Guest OS Guest OS

Host Operating System

Infrastructure

O8O

Hypervisor-based Virtualization
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DockerZt?
ZH0lH 7ha=te] CHEXQ! 7|=0| HtZ DockerO|Ct. =71 ZIH|O|H= E|SAZ
chroot, WY AYO|A (namespace), cgroupill 2 7|52 Z30f ZZMA
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Docker?| =%

HZ|(Isolation)

Docker ZAH|O|HE= ZZMAS HeE|g 2HOM Ze2[ot=2=2, ZHO|H LA

—

MHO|LE 0| SAS SUKTO LS FX| =L 0|2 Qloh 2 HEjo|LfE
= =

0|2/ (Protability)
Docker2 MAME ZIHO|L{= Docker?t MX|E ZE ZH0AM UL
AGHEICE ZAE|O|L{E SAE 0S2 HLAS A0l ot=g(oiet Saotez &M

ol=doft MR Eotx| 9f 0S7h MEot=s ZERHE UHY0AS Sof

STt ofetd 272 2UoflM e OfEE(AHo|¥E B +TH §lo| THE M

— _= =

[t

BOo=2 e &7 A &~ UL
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= O[o|X] e} =S 2T T HE2[E MIFTCE o[o|X]l= 0434

Docker=
20|02 FME[od, 4 ArEH0]| CHOH AHEZ 2{|0|012 F=7I010f 2 =X HEQ}

ME S MiZet

71wLEl 3 0lO|X] 2=

Docker HubE =0} Ct20t Docker O|O|X|E X

US0 27E & UCH

OFCE EOF AFE Xt XFMERE

Docker O|O|X|S
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=71 OF7[&)

J

Client } DOCKER_HOST}
A

docker build --4---; Docker daemon I —4
s} — 2
! \. X bt 4; <

a5 o\ S e -~ Ié

docker pUll - If :Containers \.\ @_ N 2

docker run =

Docker Client
T7E AX[op! o MIz= B AEHO|AZ, AFZXI7E build, pull, run

S8 WAHS AldHot= T 0|Ct. Z2I0|UE= 0] BHZS Docker Doemon0i|

Docker Host
7171 MX|E|0{%! = ZIH|0|H 2t O[O|X|E L E|0t= ME| ZHAS LT} Z4E|0|L

A%, 0l0|X] ME, UIERZ &E| S8 FYo| o] 2A0fM 0]F01 TICt
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Docker Daemon
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Registry
£71 0|0fX| S Mot dRot= EH MEA( - Docker Hub)OICt A Xt
Registry0ilA O[BIX|Z pull 810{ 2Z Docker Hostdll 7tx{E £ U0, 0
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Docker Image
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Dockerfile
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Docker Container
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RUN

Docker File Docker Image Docker Container
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WSL2EH?
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WSL2 AX|5}7]

24 ZH|0|X|(https://learn.microsoft.com/ko-kr/windows/wsl/install)0{| A

O XtMIEH LSS 2 o oL, MX|7F x| Qf=CHd Z3 oL HEEHCE

=
MY #x] 2423 Ot2Hofl cmd E+& powershellE 220t WA =F
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AlSHQ| C} Qt2 |04 942512 =

soft Windows S 1on 1" 0 _i 00. 43
(c) MIV[HHHTT Vulrnfﬂtlun. All rights
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M2 MX|Z|i=X| =2folor7] ofM AlZf HMENICHE ‘'WSL'S Y=iotl
As =HEXL
< e A M W OME EH AE » 00 ® ®H - M
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A WSL
@ WSL Settings >
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HXMOZ DockerE MX|OHEX},
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HEF0{|M Docker AX|5t7]|

Docker 8] &4 24| 0|X|(https://www.docker.com/) 0]l T&0p8t o ol

Ut210{|A] Download Docker Desktop HHES = &+ Lt 0] HES Z2loHH

AEE0 2YNIM0| 3= Docker MX| ©tUS CH2EE & 4 QL

Develop faster.
Run anywhere.

Build with the #1 most-used developer tool

Learn more about Docker Download Docker Desktop

° Docker Desktop Q_ search for me R cad foriacAnple 5 8 miock Q
Silicon
@ « Containers Give feedback CHD . Gl L
Chip
nnnnnnnnnnnnn ge © Download for Windows —
& Volumes 1.06 )% ( tec AMD64 e
Cy nvironme BETA Download for Windows —
ARM64
Q s
A Download for Linux
S Name (%)  Port Actions
G Yken dock lco  Running 1.43% 5252 > o

22 HT0A Dockers 2AX|0t2{24, Download for Windows — AMDéY

HES 220 AX|utdS e =it

= C — -

Docker
Deskto...
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4-3. Docker 2ix|6}7]

DockerS AX|0tLl AtZo}7| o x| 2139

(o

ofof 2tCt. ojo| Aol dcH
ojz| 2325 of Fi1, A1 Fo| Gict 2 7ty S TIHolofp ghot,

&y docker

Sign in Work

Create your account

Personal

Using Docker for work? We recommend signing in

with your work email address.

‘ Email ’

Email is required.
Username or email address™

Username
. Use 4 to 30 letters & digits only.
Continue
Password 0
OR

{5 Continue with Google D Send me occasional product updates and announcements.
() Continue with GitHub Sign up

£ Continue with SSO OR

3 Continue with Google O Continue with GitHub

Don't have an account? Sign Up

Already have an account? Signin

DockerS At20t2{04 HtEA| 7{|&0| 2

—_ = =

T
I 9 GitHubLl Google HI™S SOHME 22
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o 1stalling Docker Desktop 4.42.1 (196648) g O

Configuration

Use WSL 2 instead of Hyper-V (recommended)
[] Allow Windows Containers to be used with this installation
Add shortcut to desktop

Windows Containers should only be enabled if you understand the risks. For more information, see our docs.

ok |
MX| AUt™ ZF LIEtLFE= Configuration &=0M= T 2/8] ‘Use WSL 2

instead of Hyper-V (recommended)’2t ‘Add shortcut to desktop” 2ME

MEHDE MEfZ THot= WE ATTCL RN HRf M2 ‘Hyper-V Y WSLE
AtEotd HETICH= 2J0j0jo{, WSL 2= Windows0i|A 2|54 71
Adol= HET & 7ty HEo=2 7|1E Hyper-VOi| H|oH HIE s O L2

MS MZTC omxef 582 HHERIH0| BE27t7] F7FES SY0IRCE ohEkA,

12 XRIX
=

111N

MX| Al B &= 35 MEHoI0] Tot= WOl Dockers ECt HEOIA ALSE =
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Unpacking files #+ZH0lAM A[2H0] =g ZE & UL =z 7|Che[T MX|7t

2t2EC JeiL] QLA S 1AL 7|CtE| =5 ofXt.

— | =

O Installing Docker Desktop 4.42.1 (196648) — (] X

Docker Desktop 4.42.1

Unpacking files...

Unpacking file: frontend/resources/app.asar
Unpacking file: frontend/resources.pak

Unpacking file: frontend/locales/en-US.pak
Unpacking file: frontend/LICENSES.chromium.html
Unpacking file: frontend/LICENSE.electron.txt
Unpacking file: frontend/icudtl.dat

Unpacking file: frontend/chrome_200_percent.pak
Unpacking file: frontend/chrome_100_percent.pak
Unpacking file: Docker.Core.pdb

Unpacking file: Docker Desktop Installer.pdb
Unpacking file: Docker Desktop Installer.exe.config
Unpacking file: com.docker.service.pdb

MX|7t 2E2EY AREH MASS ZEOt= B{EO0| LEHHCH ofE HES

J

2210104 TYSEIHH DockerS HAIMOZ ARRY 2 girt

—

o Installing Docker Desktop 4.42.1 (196648) = a

Docker Desktop 4.42.1

Installation succeeded

You must restart Windows to complete installation.

Close and restart
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MHEE0| t2 &P Docker DesktopO| X522 AMME|L Docker 725 MH[A
H20f| S2lot=XE 8= HO| LIEtTiCE

= MEHotT 1= MH|A 7%, Docker HIOIE X{2| 7|2 O|O|E

rLIIo
ﬁo
o
rir
34
O
N
[y
Jﬂ
£
N
U1
o
0d
2
rIr

op
Hoiz= 1HE 2] 0|2t B2 50| ZRottt= 2hHE 27| EAIECEH
OFX|ZH JHR! AFEXIY 2El= 0] F22 M8 AX| 20t= &0{, ‘Accept’ E=

‘Close’ HHiE2 =21 &ot= H2 7

09—_*
(@]
o0
rn
il

Docker Subscription Service Agreement

By selecting accept, you agree to the Subscription Service Agreement (7, the
Docker Data Processing Agreement (7, and the Data Privacy Policy (7.

Commercial use of Docker Desktop at a company of more than 250 employees OR more than $10 million in
annual revenue requires a paid subscription (Pro, Team, or Business). See subscription details (7

View Full Terms (] m Close

F2l= HY AtEXt0|3L, %2 = Dockerl| UOIOIELL 7|55 B+ HEOHA

AF20t7| 2BHM ‘Accept’ HHES 22THCL
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2|1 PersonalF=0i S0{7tA 21015 TITHOIC}

@ docker.desktop

Welcome to Docker

Work Personal

Email address

Continue

or

I G l I [v] I l Create an account g

2325 25 OX|H Dockers UXOZ 0|2% + U= 2HO| LN

Q search

contai .
@  Containers Containers cive feedback @

&3 Images ; . . -
2 9 View all your running containers and applications. Learn more (7

Volumes

e
£ Builds

Models BETA

& MCP Toolkit BETA

@  Docker Hub

[ Docker Scout . .
Your running containers show up here

&» Extensions A container is an isolated environment for your code

What is a container? How do | run a container?

5 mins

6 mins

View more in the Learning_center

@ Engine running 1 RAM 3.10 GB CPU 0.00% Disk: 1.22 GB used (limit 1006.85 GB) >_ Terminal () Update
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Mac OSO{|A Docker AiX|6t7](GUI)

Docker 8 24 Z Y O0|X|(https://www.docker.com/) 0l ™&0oted of Q!

2t20{|A Download Docker Desktop HiE=S & =+ UCL 0| HES ZotM

AE2EY 2UMIMI0| 5f= Docker MX| WtAUS CHEEE Y 4 QUL

oo

GetSupport  Contact Sales

W docker Products v Developers v Pricing Support Blog Company v Q Sign In w

Develop faster.
Run anywhere.

Build with the #1 most-used developer tool

Learn more about Docker Download Docker Desktop

2 Download for Mac - Apple
-3 mdock
Silicon & o

° Docker Desktop Q search for local and remote in

@ containers Containers Give feedback CHEP GRSl
Chip
Container CPU usage Download for Windows —
& Volume 1.06% /1 (10 cores allocated) AMD64 24
(@ DevEnvironments BeTA Download for Windows —
ARM64
Q s

A Download for Linux

& Learning Center o Name (%) Ports Actions

|l

2oz =l

A
n

Ct22E0H dmg Ut2S AIM0t0] Docker.apps 3

J2|3 S=Z2IM0|M Docker.appa A OHCL

M
drag and drop .Z\.

[ 4

7 -

DOCker‘app U App"cations
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THSE0] 22 Z|% Docker DesktopO| Xt&S 2 AME|D, Docker 75 AfH|A

Ao S2ot=XIS 2= &0| LIEFCCE.

MUMOZ Docker Desktops 0|20t= w27t 2 ZAHZER 2503 o|d E=

Hoiz= 1HE 2] 0|2t B2 50| ZRottt= 2hHE 27| EAIECEH

Docker Subscription Service Agreement

By selecting accept, you agree to the Subscription Service Agreement (7, the
Docker Data Processing Agreement (7, and the Data Privacy Policy (7.

Commercial use of Docker Desktop at a company of more than 250 employees OR more than $10 million in
annual revenue requires a paid subscription (Pro, Team, or Business). See subscription details (7

View Full Terms ['_7,' Close

FEl= JHY ALEXI0|32, U2 =2 DockerS| YUHIOIELL 7SS 2+ HEHOHA

AF20t7| 2BHM ‘Accept’ HHES 22THCL

226



4-3. Docker A1X|8}7]

Docker MIE&S OrF2 ot7] Tof E ofLpe {MEHEO| L2Ch Use
recommended settings (requires password)S 22!0t0{ M|E2 Otx{ OtF 2|

O X},

\“Finish setting up Docker Desktop

version 4.37.2 (179585)

Complete the installation of Docker Desktop. The configurations below can be changed later in Settings.

@ Use recommended settings (requires password)

Docker Desktop automatically sets the necessary configurations that work for most developers.

O Use advanced settings

You manually set your preferred configurations.

2]
&
©

Welcome to Docker

Work Personal

Email address

Continue

Or

I G H [s) ” Create an account g*
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& docker.desktop

$$ More Docker. Easy Access. New Streamlined Plans. Learn more (7 X

=)

Containers .
Containers Give feedback @

3 Images . . ) -
- g View all your running containers and applications. Learn more (7
&  Volumes
/2 Builds
@  Docker Hub
©  Docker Scout m
s> Extensions
Your running containers show up here
A container is an isolated environment for your code
What is a container? How do | run a container?
?
5 mins 6 mins
View more in the Learning center
@0 Resource Saver mode > : RAM 0.00 GB CPU 0.00% Disk: 1.00 GB used (limit 1006.85 GB) >_ Terminal () New version available

docker —version BHO{Z ™AL MX| 0{FE 2tolgk 4~ QICt

Usage: docker [OPTIONS] COMMAND
A self-sufficient runtime for containers

Common Commands:
run Create and run a new container from an image
exec Execute a command in a running container
ps List containers
build Build an image from a Dockerfile
pull Download an image from a registry
push Upload an image to a registry
images List images

login Authenticate to a registry

logout Log out from a registry

search Search Docker Hub for images
version Show the Docker version information
info Display system-wide information

Management Commands:
aix Ask Gordon - Docker Agent
builder Manage builds
buildx* Docker Buildx
composex* Docker Compose
container Manage containers
context Manage contexts

228



U4-4. Docker AlWH S

ZE23

O|MFE= =7 BANS YHAUS Oof, =717t LHFHIM O{FH %ot
Me[ot=x| o] Av{EXt BHENS BiF7] Tol =AY M % 28535
O|of{ot= “A0| ZROtCt. Oteff DS FiIoto] 0| AEHS LIt

docker run hello-world
Unable to find image 'hello-world:latest' locally
latest: Pulling from library/hello-world
c9c5fd25albd: Pull complete
Digest: sha256:940c619fbd418f9b2b1b63e25d8861f9cclb46e3fc8b018ccfe8b78f19b8ccsf
Status: Downloaded newer image for hello-world:latest

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

To generate this message, Docker took the following steps:
1. The Docker client contacted the Docker daemon.

. The Docker daemon pulled the "hello-world" image from the Docker Hub.
(arm64v8)

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

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

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

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

For more examples and ideas, visit:
https://docs.docker.com/get-started/

seo 22 1l
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1. d30{ 2= (Docker Client)

AtEXt= BHold E= HWMESEY! 2IE{H[0[A(CLIO| Ol2Het Z2 =7 WA S

0l240tL}

H = —

7

=71 B30 ¥

docker run hello-world

0] BH{s £71 Z2I0|UE(Docker Client)S S0 T7{ AIT0f HE=CH

7 ZE0|UE= ASXte} Y2 A Eot= QEHT0|A HES L

) X seo 2B docker run hello-world

_CIJ_| |:|42=|0-| L

‘hello-world’” 2t= O|0|X|E AIE0H MEF ZIHO|HE Aot
AlgHot2t= XO0|LC},

01245 03242 7] 0| =(Docker Daemon)0f| &THCH £7

NS ME] ZEMAZ, ZHO|Y W, ofolx] L2,
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3. ojo|x] FHA| =
EAE BH 22 AAY(AEX ZFE)O 04T ololx|7t ojolx|7t ol
ETHO=X| QITHCE 2O XFE Olo|KSS ojajx| Ao 20| oo

E7{ ZEI0[UE7} 0|O|X|S FHA|TFCE 2P O|FTH0f oHE O[o|X|S ArETH 0|

GICH, ofo|x| FHAJOf| M ZEX| ZOtLL Of2Het 22 HAIX|7t Z==ieict,

» seo JP docker run hello-world

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

4. =71 5{E0jM 0|0|X] 727

olnIx| FHAIoHl OHE} 0lnIXI7t G122, £ B{=0jA O|n|X|S CHRRE Dith &7
ojus £74 0j0jx|9) B HH HTAR, YLD 0j0XIS GEEE(pul) T 4
Q.ct. £71 o{=0flA 0j0IXIS 7HMQE 2Zoj| M, £7 HAIEL ojojx
S=ofl4 2OIZ 4 QICt Br} O0|X| FHAIGY ETHTHCIN 0] WS MEFEIC

Of2f AtZI2 =71 5{E20§ A hello-world O|0[X|E 7t = A7HO|CE.

latest: Pulling from library/hello-world
c9c5fd25albd: Pull complete

Digest: sha256:940c619fbd418f9b2b1b63e25d8861f9cclb46e3fc8b@18ccfe8b78f19b8ccsf
Status: Downloaded newer image for hello-world:latest

hello-world E|0f] HES BT EfI7I gle==z E7{= A2 B{T(latest)2

— =

7IX2Ch CH=22 2 ¢9c5fd25aldbEtE L7 EH O[O|X] 2|0|0{E C2EE Tt

OrX|2F 2 2 Digest(0[0[X| SHAIt)S 2Qlotod O|0|X| FEMS US0t, 0[o|x|7t

XM EtobX| 2HOIBhC}

- - -
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H1
X
L

|>

L=
Images Give feedback (&

3 =9 o|o|x] =50 OtzHel 20| hello-

Local
—

View and manage your local and Docker Hub images. Learn more (7§
Hub repositories

5.2KB/5.2KBinuse 1images

Last refresh: 2 hours ago O
Q  search = [ID
() Name Tag Image ID Created Size Actions
O o hello-world latest f1f77a0f96b7 6 months ago 5.2 KB >
= o] o =2
XNS7HX2 255

G

de|ot Ch=3F Zrt

docker run

hello-world

E7{ 22j0|UE

E sl

e —

=71 At

O[O|X] FHA|

|
L7195

|BIX] Sl= Al

hello-world

redis

busybox
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5. ZH|O| ¥ 3N A
ZEfOIL7E AMAEI0f AWELE %3 91t W02 happy_germainOl2hs

0|58 ZH[O|LA7t &= AL,

— .
@ Containers Containers cive feedback @

Images . . . .
View all your running containers and applications. Learn more (7

D @

Volumes
/2 Builds
Container CPU usage Container memory usage Show charts
@  Docker Hub No containers are running. No containers are running.
©  Docker Scout
Q Search []]] ] Only show running containers
&> Extensions
O Name Container ID Image Port(s) CPU (%) Laststal Actions
(] O happy_germain e3473fc70fdb hello-world N/A 42 minut > W

hello-world2t= O|O|X|= Ot2{2t Zfo| ZHEFOH OUAL OiAIX| S Z=0t=

0/0IX|0|S 2, MAIMO 2 AHE|9EX| 2oigt 4 Qirt

-

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

generate this message, Docker took the following steps:

. The Docker client contacted the Docker daemon.

. The Docker daemon pulled the "hello-world"” image from the Docker Hub.
(arm64v8)

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

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

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

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

For more examples and ideas, visit:
https://docs.docker.com/get-started/
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Docker ZIH|O|L] EEF=7|(Lifecycle)

Docker ZIH|O|L] M™EF7IZH ZHOIH7F MAE0 MR, SX| &0,
A= 77ER2] TAH| A™EES Sfo|gtCh ZE|O|H= M (Create), AT (Start),
Aol (Running), &X|(Stop), & X|(Remove) 2f 22 0{21 MEHE 7{X|0f

=Gt

o
>
I
E
I

N

J;J

rLIIo

Ofm

2
o

m

o

i

\o

m

o

i

e

n

o

kd

k!

=)

>
A
=)
Ao

m

o

n
1l

Hojg = Ak 4 Ele =7 WAMZ S =T 7tsotn, 2sMY Bl

Az
A A= AloH SX| AN
—» —p < —» —» !
(create) (start) (running) (stopped) (deleted)

docker create

docker stop

docker start docker rm

docker run <0|O0|X| O|=>

234



4-5. Docker ™ ZE7|2} =104

docker create

docker create B2i0{= L 71 O|0|X|E

ol B

WA0{0|CL. o] ¥A0= ZHI0IHE Ed

s ‘Sdopx|Eh Y= ZH oY

MEHZ EXHTECE

7|Ht0 2 A 22 7Z1H|0|4]

i

A MBE O

rr
i)

A| AlgHo}X|

docker create 10§

docker create (=73) [0|O|X| O|&]

o JP docker create hello-world

18716a955141f9f697907a0a88511fb913fbe29ea97e4dfe®ab8db459fc3atasb9

oiE BAE0S Aot
US E=HEL

Containers Give feedback (&

View all your running containers and applications. Learn more (7

Container CPU usage Container memory usage
No containers are running. No containers are running.

Q Search [ID Only show running containers
Name Container ID Image Port(s) CPU (%)
romantic_lampc 18716a95514f hello-world N/A
0|52 7|=xez2 siEoty MEE7| o0, ZH[olH o

, O|0|X|2FE ZiH|0|H ofLt7t ZHS01X|5L

Last started

, ZH|0|H ID

Show charts

Actions

>

G

== Aot

docker create 10§

docker create --name [71E|O|L4 O|=] [0|O|X| O|=]
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--name M2 F0{0t0{ seominjae 2t= 0|2 ZH|O|L{E M MOFOALCT

seo JaP docker create --name seominjae hello-world

3054dc859c55319e413e718748e31120a479e9bac@f62c75c087bdc55acted77
7 HAIES 2QHED seominjoeEt= O0|S8 ZiH[O|L7} MME RS

—

roIgt 4 9)Ch Z2E ZIH[0| ID UOR W2 MME ZH0|US L 4 glrt

== T o

Containers Give feedback @

View all your running containers and applications. Learn more (7

Container CPU usage Container memory usage Show charts

No containers are running. No containers are running.

Q  Ssearch [ID ® Only show running containers
Name Container ID Image Port(s) CPU (%) Last started Actions
romantic_lampo 18716a95514f hello-world N/A > W

seominjae 3054dc859c55 hello-world

D202 MS EWOLN CHSI LT THY AWAS otECIATO) XEoHs

o  S—

A-DX|7t docker createl] 2HEO|CE,

o|O|X| Z1E| 0L
AltH Z0l Z2M|A

run hello-world
714
Ut AN RAM CPU | HEZ3
hello-world L, OIEC|A3
hello-world
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docker start
docker start @H@0{= 0|0 MHME|0] QUX[EF SX|E= ZIH|O|LHE CHA| AQHTt=

BA00|Ct. o] BE0 = ZHIO|HE Edot= Wol Otz 7IE2 ZH|O|HE

-

A|ZHBHOY LIS OHZ 2|7 0|M 2t ZEMAS S5 AE

-1 O H

H

QH=CE ohetA ZAH(o[LA7t
SEEAL SXE JEHE oiEt AE 7tsotod, ZH[ 07t AW SY Z

o
=2 o =2 oT

BAN7E FAIZ[ALE 277 2l +~ UL

docker start 23240§

docker start (&) [Z1E[0O|q O}O|C|/7Z1E{|0| O|&]

J2lo= 2
—_0— o=

EKI
re

o, A% TAOTF AUSY ZZMA0 TEE0

| ] - oo

ZH|0|H7} AR = MER7H EC.

o|O|x| 71H| 0L
AlIBH Z=0|
A= A| Aleet aizdof |—> hello-world =8 s ZEMA
run hello-world l
714

Ut AN RAM CPU HEZ3
hello-world StEC|IAZT
hello-world
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) seo JP docker start 3054dc859c553f9e413e718748e3f120a479e9bacdf62c75c087bdc55act6d77
3054dc859c553f9e413e718748e3f120a479e9bac@f62c75c087bdc55acf6d77

) seo JgP docker start seominjae

A2 T AW ZA0|CE UM = Docker AW =58 =2 Zutets=

Ct271, X AWE ZAoMs B8 Z=350] LEEILEX] 2¥QfCt ZIH|O|H 0

LG M
A S Z2MAL =2 LHES 27| /ItHME —a 8= F7i0HOF BT -

SV 2 attach® 2UxtZ, ofE ZHOIHO HE £0f U0 == BAUS7HK

—

IOt ZiE|O| ID7F WP 20 /27| 0{8{RE 2 |DY YE 20t o2 AlgHQ|
=

ZIEH[O|L 2 TdEts| = 5[0{0F ThLY,

) seo JaP docker start -a 305

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

To generate this message, Docker took the following steps:
. The Docker client contacted the Docker daemon.
. The Docker daemon pulled the "hello-world"” image from the Docker Hub.
(arm64v8)
. The Docker daemon created a new container from that image which runs the
executable that produces the output you are currently reading.

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

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

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

For more examples and ideas, visit:
https://docs.docker.com/get-started/
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docker run
docker run BZ0{= E7{ O|0|X|ZEFE AMEZF 7ZIH|O|HE HAMotL SA|
AIOHTIEX| Of= TEd230{0|Ct, O] HA0{= ZIH|0|L] A M(create)lt A|ZH(start)=

SA0f| +=otod, 7t 20| AMEE= =71 BAE0 & ofLiolct X|™et o[n|Xx|E

N

ez MZE ZHOIHES Yddotldl A 4Uoto] L5 OHZSElAH 0¥ =

=

Ok
12
p

|Z!CF.

docker run 242404

docker run (&) [O|0|X] O|E] (WL TH42404)

E71 o[ox|ofl= ZiH[O|H7L X5 AIXEURS of AWE TAE07E 50171 U0
Y JHOS M| oA Zohl o2l 23a 20| Xts™Me=Z ofF o[o]x|g

AlZ} 3017t =0l =Lt

-1 O O

O|o|X| Z1E|0|L]
A|=H A| AlHst 332104 r X AW SO Z2MA
X
714
e AEN RAM CPU NG
alpine L, StEC|A3
alpine
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O[#10{|= alpine O|0|X|S ECHZ MOHEXL.

} x seo S0P docker run alpine
Unable to find image 'alpine:latest' locally
latest: Pulling from library/alpine

=

d69d4d41cfe2: Pull complete

Digest: sha256:8a1f59ffbh675680d47db6337b49d22281a139€9d709335b492be023728e11715
Status: Downloaded newer image for alpine:latest

AWM ENXT == ZA=0| LIEILIX| pb= WS ZFQOLQICt 0|M0i= Ot2Het

-

0 CHA| 2 JoH XX}

I

alpine0|O|X] Is

docker run alpine Is

docker run alpine 1s

o|et o] FuHsh a0yt S0{20 OHEF A|ZF AAE0|= EA|RL £2|7t
Mo 07 AW EC
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A 579} miziof

oo T

Z4H |0l

o[ax]
> —
F IBHS O Is AldH S0 =2 M| A
AIZE Al Afgd TE20]
L
714
VOl ALHA = 0
T2 AN RAM CPU HEXZ
alpine | StEC|AZ
alpine
Eva 0|9} 7+Q| EUISE A O
J2io =2 =odottd Q[ef 20| =9dat 4~ QICH
et < Containers Gcive feedback @
& Images ) . X o
View all your running containers and applications. Learn more (7
& Volumes
£ Builds
Container CPU usage Container memory usage Show charts
@  Docker Hub No containers are running. No containers are running.
& Docker Scout
Q search []]] (] Only show running containers
&> Extensions
()] Name Container ID Image Port(s) CPU (%) Laststar Actions
(] O determined_rhot 4a9b125ce7e8 alpine N/A 4 second: [> w
O (0] interesting_nortl 27ce317170c3 alpine N/A  0second: [> W
Showing 2 items
Et2 a E oOlzitH olz 2 0] F7t
E7'I HAZE = CtAl 7HE 11 |sS I:! m= ITH 2f I:! =10FX[ © m= THe] 22!
AHA = oF A O X A 0
WME ZHIOIHE =% & QUCH Of7pef OHEZEX|Z —a S22 ZdH|0|H 2
=20 XTF A O
O|5= XIEY = UCH
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docker ps
docker ps BEO= U 4W F =7 ZHOHWZS === E0{ZCL O
BAE Solf ZH0|H ID, 0|0|X| 0|5, A% &fEH, £E o{E, 8o A2t S Chdet

ULt 7I2xMoz= AW S ZHO|HZH S2otx|2, SMS

AN
T
AtEot SX|E ZHOIW7HX] 25 EAIZ £ U0 ZH[o|H MEHS #EA

l<'_|
19
.3
rE
u
.3

rir
2
.g
i

docker ps H&H0]

_.Z

docker ps (&)

oiE BHEO0 AUot7| 2[of Ho|2 &5 Z[$4L Of2{ 2} 20| Y=ot

A A E{olE 9= HEo

-7

docker run alpine ping 127.0.0.1

docker run alpine ping 127.0.0.1
PING 127.0.0.1 (127.0.0.1): 56 data bytes

64 bytes from 127.0.0.1: seq=0 ttl=64 time=0.025 ms
64 bytes from 127.0.0.1: seq=1 ttl=64 time=0.135 ms

O|F, MZ=2 Ho|d &= otLt o B Of2ff HAH0S LUTILY.

(=1

= W Ejo]Y 2= wziof

i BN — N —

docker ps
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docker ps
CONTAINER ID  IMAGE COMMAND CREATED STATUS PORTS NAMES

d65577a9d27f alpine "ping 127.0.0.1" 5 minutes ago Up 5 minutes elastic_leavitt

?l AT Zo] WX AWEQ HOH ==ES YUY £ UL SEo=

T Z2od L ] = =
Container ID, Image, Command, Created, Status, Ports, Names 7t Z8 k|0{

Q10,2 BE= 0| CHOH XHADH MBS Ofefet 2t

CONTAINER ID

ZIE|0|LA2] L1 =70 Of0IC| SHA| Etolct Al = FA TX| T S=0j= YF=0
EA|lECE
IMAGE

ZH(0|H B Al AtgE =74 00X 0| SO0lCt.

COMMAND
ZHIOlH AlZ Al AWE= BHES LHEFHCH CHFE2) 42 olo] ofo]x|of
LHEE BE07t AdYEEZ EES AHH0| 2Zobx| 2ct T Ay of F7t

BANES U= 42 0| F=0f oiE LHS0| EAIELCY.

CREATED
ZH0|H7F S E AIES LIEHACEH 2o 2 53 & T, ‘R A T 20|
UMY At 2 ZAIECE
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STATUS

ZH(O|LAS] HEHOICH AW &2 B2 Up, == Excited, 2AIEX|= Paused2

= AL

PORTS

SAEZ9L ZE|O| 20f THEE T= MHEZ HojZCh 0f2 S0f, 0.0.0.0:8000
-> 80/tcps SAE9| 80808 ZE7t ZE|0|42] 80 EE 9 HMUEo USS
o|n|ptCt, SWYt MG O1X| 242 UR0f = EHEX| oH=Ct
NAMES

ZE[O|L{0 S04 O|Zo0|Ct 7|EXMOZ T MY 0|22 XEo=

MAMBEX|OE ZAE|O|L AHAM Al --name =4

M
OrE7EX|2 &=0| TX| 841 docker rename @012 0|5 = 4% o~ QlCt

o=

oot docker ps2 &3 A 0 NAMESZ IMAGES & 2ot= ¢=0t 21
MO --format SM¥S AFSY &+ UCH

rr
o
Jio
o
HE
N

docker ps &0}

docker ps —format ‘table {{.Names}}/t{{.Imagel}’

seo 2P docker ps --format 'table {{.Names}} \t {{.Image}}'
NAMES IMAGE

elastic_leavitt alpine
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— o
F7MMe=z, AW F0[X| %2 EE WHO|HE 20lotll A0 —a NS
AFE0H0{ TN ZHO|H 255 & & UL —a 82 'S UXZ, 2=
ZH|0|HE E0{Z=Ct= 2ojo|ct.
docker ps —a £ TA| ZiE|0| H7]|
docker ps -a
[2M2 2 docker ps BA0 = AW S ZH|O[HTF ZA|OFX[2F Of2f HHM=
S= & ZHO|H7HX| 25 ST,
Containers give feedback @
View all your running containers and applications. Learn more (7
Container CPU usage Container memory usage Show charts
0.02% / 800% (8 CPUs available) 556KB / 7.47GB
Q search [ID ® Only show running containers
O Name Container ID Image Port(s) CPU (%) Laststar Actions
a O epic_cerf 79d4e7014bc0 alpine 0% 1 minute [> W
O O gifted_ellis 183dee6d5d00 alpine 0% 1 minute [> W
O [ elegant_pasteur 4d54dfe6372d alpine 0.02% 53 secon B W

T ATEUWHIAE TOM S/ THIVIE s IR 28 sUIH, LiAl 2/

)
ZHOlH= &= &EHoICE. oo —a M5 ALSOHT Of2ief 20| 2= ZH|0[UH7t

UI-)i

S0

seo 3P docker ps -a

CONTAINER ID  IMAGE COMMAND CREATED STATUS NAMES

4d54dfe6372d  alpine "ping 127.0.0.1" 10 seconds ago Up 10 seconds elegant_pasteur
183dee6d5d0@® alpine "/bin/sh" 19 seconds ago Exited (@) 19 seconds ago gifted_ellis
79d4e7014bcd  alpine "/bin/sh" 22 seconds ago Exited (@) 22 seconds ago epic_cerf
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docker stop

docker stop B0 = E7{ ZHIO|HE

sXA7I=
AFH=UM AAR S2S

UHO{0ICt. ofx] HE=F

O BA0= ZHO|H LHOIM A

5 == oi7bx] 7o 2 ZHI0|H S SZRCE 0|5

7 52 (Graceful
shutdown)2til otoq, O] 2t 04| A

1 Grace PeriodS |2 UtCt,

docker stop HH0]

docker stop [Z!E||O[A OtO|C| / ZiE|O[ O|F]

docker ps
CONTAINER ID  IMAGE CREATED STATUS

426f3b8ad23a  alpine "ping 127.0.0.1" 6 seconds ago
4d54dfe6372d  alpine "ping 127.0.0.1" 2 days ago

) seo 3P docker stop 4d54
4d54

COMMAND PORTS NAMES

romantic_easley
elegant_pasteur

Up 6 seconds
Up 13 seconds

} seo Jp docker ps

CONTAINER ID  IMAGE
42613b8ad23a

COMMAND STATUS
alpine "ping 127.0.0.1"

Up 37 seconds
X=0i docker ps WHOIZ 27| ZiH[O|L{7t Al ZUS =ZFOIGHCE 1

CREATED

PORTS NAMES
37 seconds ago

romantic_easley

=

=
ZH ol ID7t 4d54+Z AlZot= ZHIO|HS docker stop BWHEOE ot

E{0lZ0l SHE ZIE|olY D7t Z= &L,

-

013 CHA| docker ps 0|2 AW Z0! ZE|0|| =S wrolo}
LdSY 24 0|Li 7t

220 LIEILEX] 9f=Ct 0|2 S0t0f oSt Z4E|0[L
HMAtM O 2 o

Z2 5SS ¢

M

0/o
(o

ALt

1>
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docker kill

docker kill BA0]= =7 ZH|O|HE SA| THM| S=2A17|= BA0{0|Ct. docker

stop0| Z2ZM|A0| T EE ZHE(SIGTERM)E Eil &= Z=H| A[ZH(Grace
Period)S F0{ 2ot E20t= R ©2|, docker kill2 &2 ZH| AlZF §l0|

Al Xl EZ(SIGKILL)

OrXIX] T& & UL

mlm

Uo7 THEN|, Z2MATF U W S JUS

ot2tAM docker kill2 ZEHIO|L7t HHXMeZ F2LX| 7L HE B HE

St 22T of AFS Bt

docker kill 232404

docker kill [ZAH|0|L] O0|C| / Z1H|0|H 0| =]

seo 3@ docker ps

CONTAINER ID  IMAGE COMMAND CREATED STATUS PORTS NAMES
426f3b8ad23a alpine  "ping 127.0.0.1" 37 seconds ago Up 37 seconds romantic_easley
seo Jugp docker kill 426f

426f

seo Jagp docker ps

CONTAINER ID  IMAGE COMMAND ~ CREATED  STATUS  PORTS NAMES

O|tH0fl= docker ps 0|2 7iE|o| 2= eholgt Wat, ZiE|0[H D7t
262 AZfOts ZAE|O|LI7H XK AlSH ZQUS Holotoict of Z4E|0|S docker
kil WHO{2 UM ZEP T, CHA ABWEQ ZEO| 2SS 22{2L OfF

ZHO|HE ZAIZX] RQUCL Ol SO 426f ZHO|L7t Ma™Moz TN =

=N

iffo]

S woiet 4 Qi
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docker stop & docker kille] X}O

docker stopdt docker kill2 = CF ZH[O|HE Z=0ot= BAO0{O|Ct. O] F
W230{S 2 Xto|™2 ZHIO|HE Z=0t= wA0f UCH docker stop2
7ZiH[O|L0]| MAF 22 RM(SIGTERM)S ELHA Grace PeriodE F0{ 2t
E2OIEE 7ICtElE Y, docker kil EF ZFH| A2 %lo] XX Z

EZ(SIGKILL)S Tt

docker stop [Z1E[0|L] ID/O|&]

ralalels
docker H| 2!
—» SIGTERM — SIGKILL < .
stop G Z2MA
docker kill [Z1E|0|] ID/O|&]
ralales
docker H| 2!
» SIGKILL > _
stop Z2MA
Ot2tM docker stop2 ZEMAZF ZUZ OHA AZtE HIZ0HX|2F docker
kill2 SAl Z2EMIAE ST A7 GIOJH &4 2jH0| = &+ QUL
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docker rm
docker rm2 E71 ZIH|O|H{Z AtN|ot= @2A0{0|Ct. &X|E ZHoO|lHS
A ARIOM 2t0| K|7H0t0] Cl|AZ A7t= O{N|StLL, O O|AF o{E ZIH|O|HE

—

AtZY = 8 ZHECH TiEtM X|ZH|OIHS ATM|oE7| Tofl 2REAl ZAH|O[UH7t

-

S=E|0{ R{0{0F THLH,

docker rm 30§

docker rm [Z1E|O|Lq OO|C| / ZiE|O| O] =]

ocker ps -a
CONTAINER ID IMAGE COMMAND CREATED STATUS NAMES
426f3b8ad23a alpine "ping 127.0.0.1" 6 hours ago Exited (137) 5 minutes ago romantic_easley
4d54dfe6372d alpine "ping 127.0.0.1" 2 days ago Exited (137) 5 minutes ago elegant_pasteur

183dee6d5d0® alpine "/bin/sh" 2 days ago Exited (@) 2 days ago gifted_ellis
79d4e7014bc@®  alpine "/bin/sh" 2 days ago Exited (@) 2 days ago epic_cerf
seo 3P docker rm 79d

79d

seo 3P docker ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
426f3b8ad23a alpine "ping 127.0.0.1" 6 hours ago Exited (137) 6 hours ago romantic_easley
4d54dfe6372d alpine "ping 127.0.0.1" 2 days ago Exited (137) 6 hours ago elegant_pasteur
183dee6d5d00  alpine "/bin/sh" 2 days ago Exited (@) 2 days ago gifted_ellis

oo

docker ps WA= 7|2™oZ AWM F0 7H|0|LH2F EA|07| THZ0i, E=&
ZHOIH S22 E2{M —a M2 F7I010{ docker ps —aZ Z¥|OHOF THCY,
W E2E ZHOW= WHUS =k o+ QUCh 0] & 7+ OrX|2Hof ==&
ZHI0| ID7t 79d4Z2 A|ZOt= ZiH[O|L{E docker rm WHO{Z AMX|OQILCE,
O|F C{Al docker ps —o BAEONZ TN ZHO|H S== =olotL, 79d4=2

A|Ztots ZAE|047F 220jM At2HE

(o
o
E
>
o
im]

=
oreb Arxiolior & ZH|O|LA7L BE 42, sl 22 Y

—

Um

02 2= ZH0HE

-

I.

—

rk

o 4™ = ULk
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2= Aol x|27

docker rm ‘docker ps —a —q'

docker rm “docker ps -a -q
426f3b8ad23a
4d54dfe6372d
183dee6d5d00

seo S docker ps -a

CONTAINER ID  IMAGE COMMAND  CREATED  STATUS PORTS NAMES

seo 2 1l

UM docker ps —a BHZ ZHLUT 2= ZHO[H7t AX|E0], ZE|0[H

=55 2o Ot RT LIEILEX] 4= RS 2T &+ Ch

Containers Give feedback @

View all your running containers and applications. Learn more (7

Your running containers show up here

A container is an isolated environment for your code

What is a container?
?
5 mins

T 9t Docker DesktopOiME 2= ZIHO|LA7F &K RE =T &+ QlCh

How do | run a container?

6 mins

View more in the Learning center
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docker images
docker images BHO= EZ AAHIY HEE E71 O|0|X] S 5= E0{F=
0{0[ct. o] BAHENE Sof 0[o|X|2]| =|=ZX|EE| 0|, EH1, O[o|X| ID, M

*l?éll’ ijl % |:|-O|:U|' K-II:IE FOIGH

docker images 230§

docker images (&)

docker 1images
REPOSITORY TAG IMAGE ID CREATED SIZE

alpine latest 2abc5e834071 6 weeks ago 8.52MB
hello-world latest f1f77a0f96b7 5 months ago 5.2kB

docker rmi

docker rmi BA0{= =71 O[0[X|Z AMM[ot= WZA0{0IC}. O O] AHEOHX| Y=

LY —

£71 O|0|X|S A|AROIM M|7{0t0{ ClAS A7tS ZHEY of ALZTHCH ALS 01X

—_= =
ot OlO|X|Lt EHE O[O|X|E ATMIE o~ QloLt, o|o|x| AfX| Al SHE} OJ0|X|E

AtE0t= ZH|O[H7F EXHOF ATN|7F &K 24=Ct.

LY —

docker rmi 232104

docker rmi (&) [0|O|X] ID / o|o|X| O|&]

—f (force) M= AS0tY UH|Z O[ojx|E MMEZ + AL otx|2t, o 4

O|ofx|2t HZE HOHE 27| AT +~ U222 200} THLCY,

M —
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docker ps2t docker imagesS AtE0H XH alpine O[0[X|S AtE&0t=

ZHO|W7F A Sels 2oid &~ QlC.

seo P docker ps

CONTAINER ID  IMAGE COMMAND CREATED STATUS PORTS NAMES

fcce5488e2ae  alpine "ping 127.0.0.1" 11 seconds ago Up 10 seconds busy_hawking

seo 3P docker images
REPOSITORY TAG IMAGE ID CREATED SIZE

alpine latest 2abc5e834071 6 weeks ago 8.52MB
hello-world latest f1f77a0f96b7 5 months ago  5.2kB

docker rmi hello-world EZi0{Z Ql=iotH

seo JagP docker rmi hello-world

Untagged: hello-world:latest

Untagged: hello-world@sha256:940c619fbd418f9b2b1b63e25d8861f9cclb46e3fc8b@18ccfe8h78f19b8ccaf
Deleted: sha256:f1f77a0f96b7251d7ef5472705624e2d76db64855b5b121elchefe9dc52d0f86

Deleted: sha256:98a92b28c9b8d3cd4353801cbhabad1l8le86aaab16221e14739210achda35b7fd

seo JagP docker images

REPOSITORY  TAG IMAGE ID CREATED SI7AE

alpine latest 2abc5e834071 6 weeks ago  8.52MB

seo 22 |l

S At Zo| Yo 2 o|ofx|7t APMIECE. J2{Lf, alpines X|?2{i oHY,

x seo 3o docker rmi alpine
Error response from daemon: conflict: unable to remove repository reference "alpine" (must force) - container fcce5488e2ae is using its referenced image 2abc5e8
34071

x seo 3 I

O{Et O|O|X|E AtE0t= ZH|O|L7F QO MK &~ QiCH= oIAX|7t Z=EICT O
7::;'-?- —f EA=|D A|-9_0|-| 7I-x-||E MI.”m A 0I|:|-

x seo JgP docker rmi -f alpine
Untagged: alpine:latest
Untagged: alpine@sha256:8al1f59ffb675680d47db6337b49d22281a139e9d709335b492bed23728e11715

seo » docker ps

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
fcce5488e2ae 2abc5e834071 o) al27/ (o) akt 21 minutes ago Up 21 minutes busy_hawking
seo JP docker images
REPOSITORY TAG IMAGE ID CREATED SHZE
<none> <none> 2abc5e834071 6 weeks ago 8.52MB
= -1

O[O|X|7t AMM|=l0] H|0| U= RE =2 & QI CHHo| ZH[O|H = AMY|ZIX]|

Co AT, —f S

€|
—

rlo

Z=0JoliA| AFZOHO

=
=
-
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docker system prune

docker system prune BA0= =71 A|ARIONAM ALE0HX| 24= HIOIEHE3S

204 H2|(cleanup) Ot= WA0{0ICt. O] BAOS AWotY FX|E ZIH|0|H

L OoOo —_

AtEOrX| 2

LY

rr

HIE®Z, dangling O|O|X[(EfZ27} Si= 0O|O|x]), 2E FHA| S0|

APM| E]0f ClA3 27ks 2HEY £ Qloh

-

docker system prune HZ0]

docker system prune (&%)

docker system prune
WARNING! This will remove:
- all stopped containers
- all networks not used by at least one container
- all dangling images
- unused build cache

Are you sure you want to continue? [y/N] y

Deleted Containers:
fcce5488e2aelad3c40125a70efbb61ad3eb3a74ddeb148FF434Ff9f42fa847¢c7f

Deleted Images:
deleted: sha256:2abc5e834071557141f171c293f197e1310176959e106f8ad63ffa2e7e9635d4a
deleted: sha256:1231a673589ac9e2f8a98ed916d1fa8301b36a44dd14fc40eba5ad5905da69f1

Total reclaimed space: 8.515MB

OiE WA0S Aot 2| AFTSp 20| AJAR0| S 2RO Z0iR= E[2AAS

oF 210f| TYE[BCE —a V= F7I0tY 2= AS0HX] pb= O|0[X[77hX| AFM|OtOy,

iR
o
|'>
m|0
>
0k

(@]
FE

o)

o
o
=
£
=]

d
2}

m

>
2
i
r

SHOC}

o

r
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docker exec

docker exec WA= 0|0 AW S =7{ ZH|O|H LHF UM AMHEZZ BZA0{LE

—_ oo

T2HAS AW Tf ALZOHs WCOICE O] WIS AHZOI! E|O|LA7H Al

- Oo

S HEHOIM 71 BHS +UotLE, 2o HE0t0 7Y TR

o

ol=iot
H =

1>

=]
=
UCH ZHOIW7F A S BT AAZ2E & UCH ZHIOIY L7 Ao ohet

AEE & e 2oLt BHEOL LHE &+ UL

docker exec 23210

docker exec (&) [ ZAH|O|H ID / 7iH|0|] O|=] T30

docker ps
CONTAINER ID  IMAGE COMMAND CREATED STATUS PORTS NAMES
9260eb32def4 alpine "ping 127.0.0.1" 34 seconds ago Up 34 seconds interesting_solomon
seo JJ docker exec 9260 1s

docker psZ X{ AW ZQ! 9260 ZH|O|HE 22!t Z, docker exec 9260 Is
UHE AtSoH ZEHIOIHS WXL CIRHE| S 55 Z=01%ICt 048] VA0S ¢

e ]

£0Z olziolat AL2Y 4 9ot

254



4-5. Docker

A 579} miziof

OfX|ZH Af22 HHNE MWL THOICH docker exec ZEHIO|H IDS BH=E0HA
U= ol RE YAHE= 7 UCh O] B2, -it U= AH30H ZHIO|H =0
Y HEoks Eho| Qdo.

- g2 EE USi(stdin)g 2ROt EOIZZ2FH U=Es s + Wi
oiFil, -+ M2 7t HOlZ(Hy)S ZEot0 &N o2y 22 HUs
MFech = s48s B2 ASor ZH|O|L LHFO0IM CHEHE EHolds A 3Y =
01, ObX] 27 HE0 W™ PH0S AS0M At & Qo

docker exec —it2 E{O| Ml AL26}7]

docker exec —it 71E|0|] O|F /bin/bsh

) x seo JP docker exec -it 9260 /bin/sh
/ # 1s

bin dev
/ # ls -al
total 64
drwxr-xr-x
drwxr-xr-x
—-FWXr=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
dr-xr-xr-x

etc home 1lib media mnt root run sbin srv

opt

proc Sys tmp

16 05:
05:
05:
10:
05:
05:
10:
10:
10:
10:
10:
05:
05:
10:
10:
10:
05:
10:
10:
10:

.dockerenv
bin
dev
etc
home
lib
media
mnt
opt
proc
root
run
sbin
srv
Sys
tmp
usr
var

NN UOONEFE N R -

w -

drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
(o [ (¢
drwxrwxrwt
drwxr-xr-x
drwxr-xr-x

kod Jo]

i I

ZHO| LHF M S0t MB[AO| H20HALE =X

A~ 7

WA E ArSof 2™ ZH|0lH L2 5047t 2f210Hof Phot,

usr

ot7| fISHM= £
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A

71 0|0|x] 4 a517|

=71 Olo|X|E= ZEOIUE BFS7| P MTAS Lh 0] MTAOfE
OHZ2(H0|MS Aot o WRD BE A M| 27 QIch 7 0j0jxIS

—

MUME 2o, =717t 0| HELZ 2fME A

o

71 ¥tel 7 O|0|X
Zh ZE0[HE P
=71 0|0X7t MR A™eE 2l =9 Lt

AR Tl =71 0|0|X[S] MA|EEt Y &+ U= Dockerfiles ZaI0t= RO|C},
M E Dockerfiles 7|8te=2, & HMR{ EHAM|M E7{ Z2t0[HE (Docker
Client)7t docker build ©@20{E AWOICr O] EAHE 71 O & (Docker
Daoemon) O 2E Us M= AT-e=z, ZEO|UETL ASXHE] BAHS
2r0l Oo|Z0f et & S0 A E0{ZLC} oX|2o = 7
H=2 Dockerfile0f| Zg! 2F @201 Xt2|2 ME|otnq, O3 ZAS 21/0/0{(layer)

HEHZ EOF 2E =71 olO|x|7} 2tECt O] oofxj= 2Z MEAN E:I&od,

kJ
L
In
A
o}
>
e,
o
>

LR0jl atet HEOILS MAOIALE 7 HHAZ URE & 4 QiLt
o M2 7 oloXE MMM UUS ot= Dockerfile ZHARE AIZOH,
Zel0|E9t CIRY) WIOR ZEM0|DL XY JHSTH AW HAS THSofus

A™s HECH

-



4-6. Docker O|O|X| X} QFS7

DockerfileO|EH?

Dockerfile2 =71 O[0|X|S 253 LEOH| 22t H/AZ uo|Ct, ZiE|O[H

--

O|ojxX|E Sdot=0 222 2= B2} B-AS T2otnq, 0|5 Sofl 2H=%0l1

QA= oox] HE Z2MNAS XtS2 T & UCH

Dockerfile EZ!

'I. Ed

—_

1>
i
N
re

OlHt EHIAE y}o= ZAME|0{ FE H{X 2| A|AE

= - -1 O

[0
Ofm
2
4%

Al
o
kd

Docker O|0|X|S +&iot= O 2RPh WANS ZUTICE 0] BHMS2

sXtMe =z MWED{, 2} WA MEE 2{0/01= Docker 0|D[X|0f

Dockerfiles S0 & 0|0X|= 0| AWot= A0 &fLgio] &y

rr

5. glE Xt=gt
Docker build 23S At2610{ DockerfileS HIE'S Z Docker O|O|X|S

AiAfotof ojojx| WE AHES XS T 4 QiLk
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Dockerfile Layer

Dockerfile2 ZE0t0{ O|O|X|S MY of 2t WH0{S o Z4A AldHotO]
O|o|X|8] A{2Z 2{[0|0{= AHMTICE MME 2{|0|0{= 14 At2ho| Q= THSE CHA
HICE|=0|, 0|2 S0l HAE 220 U EDI0] WE £ 5 UM 7|2 S 220
== SYs @x|gtch o] ™S 200y FHA(Layer Coaching)Ol2til F204,
7 el @MUt £ 5 37| 7Moot @Al 7|=0|C

) Image Container
Dockerfile S
ADD ... i 5:___________________:;
RUN ... | :

RUN ... ’
COPY ... ’

Tt 2f 8|0|0j= Z®(immutable) SA= 7tX|od, 0{21 O|O|X| Ztof Z ot

110|012 &% = U0 M7 A2t Y EHT TEEF ™Uct= A : U0t
Ol AIE=E X HE0{ =71 0|0|X|= #E A HiEZ|2 22[= o~ ULt

FROM golang:1.20-alpine

WORKDIR /src

COPY . .

RUN go mod download

RUN go build -o /bin/client ./cmd/client
RUN go build -o /bin/server ./cmd/server

ENTRYPOINT [ "/bin/server" ]

Builder

-

Layer:
y ayers

[ FROM golang:1.20-alpine l

| WORKDIR /src

| copy . .

[ RUN go build -o /bin/client ./cmd/client

[ RUN go build -o /bin/server ./cmd/server

|

|
( RUN go mod download

|

|

|

{ ENTRYPOINT [ "/bin/server" ]
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Dockertfile Cached Layer
E71 22 Q™0 A O|Tdoj AlgHor td240{8] Btz MME 20|01S
7HAl(Layer Cache)2tid PHCp E7{= =20 HE0{f 2A0AM ojo] HEH

2|010{7F U2, O|F XHAIESOHAM LE A|ZtS TH=DBCH

2F PH AW Al E7{= O HENIM WHE 2007t EXHOH=X] ZFQIPHTt,

rs
04
>

S
=)

e
|0
rEI

7|Z 2{[0]0{E ICHZ AFS0tal, BiHo| ot A 2{[0[0{=

o y O = O —

Aottt 0| Soff HEE FEE A2 ZEotd, LtofX]= FHAIE H|0|0{E

HAIS Z30tY HEEX pfE FE= CHAl ZEOHX] 240t 8= 0[O|X| S

WAL & U0 UE A2t0] ThsECH EoF 5= 20l 501501 CPURE ClAZ

THAISE 2 QHEAQ! o|ofX| WE7L 7hsol Yl B2 =X|EL0
OfX|ZF, FHAIZL L5 QEHE|7ALE 8 Ao MCHZ RHELX] ¢f= d=R0l=

SO 2 FHAE B2 UD7LL LE SME TTOI0] AHE7 wES 2R 7t QI

==

= Layers Cache?

I FROM golang:1.20-alpine

|
| WORKDIR /src j

v

v

| copy . . D4
| RUN go mod download 1] X
X

X

X

‘ RUN go build -o /bin/client ./cmd/client

|
X RUN go build -o /bin/server ./cmd/server k
|

ENTRYPOINT [ "/bin/server" ]
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H|0|A 0]|0|X|(Base Image)

H|O]A O|0JX|= DockerfileO|A CE 2= BANS AWoL7| Tof| 7|20l ==
=7{ olo|xjolct. £, M2 = =7 0[0|X|Y =LTo| EH= o0|xZ, BES
= AXM(0S)Lt ol MEE 2ES YT

—

E71 0lO|Xl= 0424 7HE] 20|01 2 FIE]0{ICt I S0flA H|0|A ofo[Xx|= O

ojx|2f 7|#0| == F=0lCt. 2fojofs &2 THAIS o|ofX] Fketil Waiord =ot

o|g|x]
21/0[01 (Layer)
21/0[01 (Layer) £1(0]01 (Layer)
- ~ 2{|0]0{ 7HA!
H[0] A O|Ofx]
(Base Image)
- J
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Dockerfile ZHM6}7|

VP “Hello World'S £3i0t= £7{ ojojx|S 2rSof =Xt 7|2xoz

F

J
rlo

E7{ o[Olx|y fz=& L 2 BTISEZE O|F0xH, 2 & 7HE

m

=01 AHEA0{= FROM, RUN 12|11 CMDO|L},

Dockerfile X

# H[O|A O|O|X] HA|
FROM baselImage

# F/ECE LS OIUS YA

RUN command

# ZIE[O|L A|RfA| AlfE HZHO
CMD [ "executable" ]

/2 =H2 th=2 Zoh FROM2 0[o|x| 4 Al 7|2t0] &= H[0]A oO|o|X|S

AE2CE RUNE 0|o|X] HE pEoM Ay 2l 0S5 L=iotnq, 0|5 SO

= 0o H =

TR0 T7|X| AXILE A RS SO CMDE HEIOIL{7E AR o Al

TH= =o0o=

D4240{Lt A3 EIEES X|™6t0, Dockerfile LHO{|A{ OF O A28t

ACE.
O M| 71X BZE04

AN

T
S xulof lot= 22T SHS Moo, =74 0j0|XE Sof
HEIO|LIS AlHE & glrk 919) 2ECHZ “Hello World'S &2

Zhdotld Ch=3F 2Lt

-1 O

- o=
Gl’: T =

ojo
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hello worldE =216}= Doekrfile 27|

1 FROM alpine
# H[O|A O|O[X] FHA|

# F/IHCE QS OYS YA

# RUN command

# ZiIH|O|L A|ZfA| AldE HHO
CMD [ "echo", "Hello", "World"]

0O OO U & WN

AL OFX|2F 0|10 = Z=32F of= 2P

428t & alpine 0|0|X|S MEHO}OICE,

docker build

Ct=, 0[0|X|S &E ot7| 2|0 Of2H 2} Z0o| Y=ATtCt,

E7{utd LEDY|

docker build (/M) [Dockerfile Xt2l0| Q|X|¢t C|2HIE{E]]

oixf Q= C|2E{2|0] DockerfileOl LI Dockerfile ¥t20| 2|X|Tt C|2E{ 2]

F0 U fIXS EelF= . OlLt /= YT

262




4-6. Docker O|O|X| XY =7

o B docker build ./

[+] Building 2.8s (5/5) FINISHED

=> [internall load build definition from Dockerfile

=> => transferring dockerfile: 257B

=> [internall load metadata for docker.io/library/alpine:latest
=> [internal]l load .dockerignore

=> => transferring context: 2B

=> [1/1] FROM docker.io/library/alpine:latest

=> exportlng to 1mage

=> => eXD0

View build details: docker-desktop://dashboard/build/desktop—1linux/desktop-1inux/rl1z5nu5mfjs27mql5ypaxzcfi

What's next:
View a summary of image vulnerabilities and recommendations - docker scout quickview

~

7 YHEYE 220 Q| 2049 yizkAH 4| GH Of2H04| O|o|X|ID7t EA|ECE. Of
O|0|X|Z docker run WE0{E AlQHGID HEZ Dockerfile2 A MTH £ 74

O|ofX|E 7|22 2 ZH|O|H S AWE & UL

What's next:
View a summary of image vulnerabilities and recommendations - docker scout quickview
docker run fc@b

o
Hello World

0
ZH[Oo|H IDXM= o[o|X] IDZ2 fXte| YF I U AHO| 7Ot | APt

L= AN
20| MAMOR ATE RS FOIT 3 it

o B docker build ./
[+] Building 0.0s (5/5) FINISHED

=> [internal] load build definition from Dockerfile

=> => transferring dockerfile: 257B

=> [internal] load metadata for docker.io/library/alpine:latest
=> [1nternal] load dockerlgnore

= =>7exporting layers
=> => writing image sha256:fc@bl12fd36075051e095b797578e2010cd003068201309e89940f35cae7ccdfd

View build details: docker-desktop://dashboard/build/desktop—1linux/desktop-linux/eaiup8qdfwlv5y6x8vfruox8q

What's next:
View a summary of image vulnerabilities and recommendations - docker scout quickview

~

S0t Dockerfile2 docker build ./ WS CHA| AlgHotdd wp2hAH 4|2
CACHED [1/1] 220 o1t = Q1=0|, =7{= HAIE 2{|0|0{(CACHED

7H
Layer)S XHAIS0t0{ O|F0f| L =P 2{[0[01S ICHZ Z STt )

o Re g+ ULL

A

rr
(o
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e I

AWS

1) AWS JHR & H|Z2(=2CI|HE/0f2t/ A%
2) IAM 7|2

3) EH=: |P2t Port

) HHAlE AP| A{H{ H{ZED}7]

5) HZE: AH{7} & E0I7I=X| &olst7y|
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5-1. AWS 72 & H|2(2C|HE/0j|2U/ AL

AWS 712

ofotZE @l MH|A(Amazon Web Services, AWS)= T MIAI0fA 71HE L2
Ar2El= 2ERE ARE S E0|C

AWSE= HIo[EAE, HEHZ, Mb|, AZ2|X|, HIO|HHO|A, ofpE{dl, ot

MEIATHX] 25 HM|Z010{, AEXt= S2|H ot=9)l015 27 FOHoF7LE LE[ofX]|

CIDE PIOLE |T XHRIS FA| HET 5 Qirt

=SEat

- 2C|HE(On-Demand): EZ2Pt =2t0]| FA| XtaS Aot ArSEorZ 0t
H|2 = X|=THCh

- Bt EEfY0| S0{LHM Xt S 2oL, Z0iE0 A £+ It

- 229 o=k 21T (Region) 7tE BA(Availability Zone)E 7|82 T

MIA OC|M = 2PEXY! MH|A X 20| 7tS0tLt.

1
!

FeFob MHlA: EC2(AMHB{), S3(A E2|X|), RDS(HlO|E H o]l A),

Lambda(MHE|A) S 20 7H2| ME|AS HIZTHCH
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5-1. AWS 72 & H|S(2CIHE/0f2f/ AR

T
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Okl

b= MAOICE AFEXt= Xt

AWSZS| 7tz 2

o2
<+
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<l

ol
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t:[i]

H|

[

Off Tt Cf

<l

HF
o

1) 2C|PHE (On-Demand)

o

[

o 27| FX} Glo] wEA AIFZ & L

=0
Pl
E_
<]

1]

M
]

LJd
u|
M
T
oF

-t

ol
1[0

IH
KIr

2) 0f|2f 9IAEI A (Reserved Instance)

[

A (Spot Instance)

: AWSS| 88 Xt

Ao 2 o2 XZOI7 AFSRCE

oo
H=

K0
wir

: 2L E CHH| ZX|CH 90%7FX| X{=AotC}.

PPN
o a

el

: AWS7t Xt

CFx4
-

D0l =4, HiX]

9|32 (0of:

Lot
—

~0

AtOH
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5-2. 1AM 7|2

IAMO|EH?
AWS Identity and Access Management(IAM)2 AWS Xp2lof CHet M2

H -

oS oA X|0{0t= AMH[AOICE,

IAMS S0 AtEXt= +=7HWho) 01T X2 (Resource)0]| 01T =t (Action)S

=
=
£, AWS H2tS| S2-O0IXp 7tE SR8 7|x AMH|AO|CH.

/ \\ \‘~\
/l \ \‘\
¥
000 v
User Group Role Policy

Policy J
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5-2. IAM 7|&

IAMS] 242 7Hd

1. User (AFEX})

- AWS ZZ£0|L} CLIZ 23218z JHHE AI™E S ofo|ghot,
- L Userc= Y& +H(HIEHZ, Access Key)s 7HTILE
2. Group (38)

- 0 AEXHE FO0 ST HBE FO{Y & UCL

- 0f: Developers J2&0i| S3 247|/&7| #HTtE F04.

3. Role (¥Y)

- S AWS Z|AA(0f: EC2 QAEIA)D] UAZ TS

- 0f: EC27F S5 H7{0f| H2Z + A== IAM Roles F04.
4. Policy (&H)

- JSON 2oz ztpE ot ™S ZA0lct.

- “0{T X} (Resource)0ll 0T HUS {E/AHFE RU7M"S 7IsBHCh
- 0f: S32| 7 HIZJ0|M s3:GetObjectft o{E0t= X,

IAM 32 Ho| 55

IAMEZ L= Ml 71X 245 7|2 e 2 #Hehs M[0{TCt

- FH|(Principal): M2 ot= AMEXH(User), 2% (Role), == AMH|A,
- ¥ (Policy): 818 T= HE 7%,

- XI&(Resource): T2 CHAY (EC2, S3, RDS 5).

TS 7|2 O 2 HR0|0i, MMM BAINOZ 512 (Allow)OHO} Bt
<02 HM0| MY HP, WAIM M (Deny)7t ARMOZ MREL;

— Y 1o -
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5-3. E=: IP2} Port

IP2] 7Hd

o 2P E R HIER D oMe SE HAREE 7tE7IE FA

1 15.250.15.152

EOele) 1P F2 20tHi= 3
- ns lookup example.com

NS LOOKUP nhaver.com

Server: 192.168.1.1
Address: 192.168.:1.1#53

Non-authoritative answer:
Name: naver.com
Address: 223.130.200.236

Name: naver.com
Address: 223.130.200.219
Name: naver.com
Address: N22 38150 N192 0247
Name: naver.com
Address: 223.130.192.248
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5-3. H=: |IP2} Port

Port2] 744

o P E Rk o AREH LM AR s E™ T2 F 20|
113.259.15.152:5000
->:5000 F=0| XE Wiz

OF ZAFE LHOIM 042 =2 380] AE|L) Q= WOICH LH7H XI5 AFEotA U=

LESH EIE 3F, 71712 S 0{2{71X| Z21=-0|

ofn

AlOf| AfRHE|L QLT
— AN MHE 2YUot= AFEHT SYOICH

o

OtLFS] HFE0f M 04217tX[S ZZT3H0| MM ECY,

73 o2 EX #HEH UWEo Y= Spring BootEl= MB{0] EAS

Of3 4lChEta) 7FFOfxL
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5-3. H=: |IP2} Port
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5-3. H=: |IP2} Port

Zh 22T ZE(well-known port)EH?
65,5357t x| ArEY = QUL I F0iM 0 ~ 1023 7tx[2]
XE Hos 2 U3 ¢t 720 o2t ojo] Hoixd UCt oA A4S SOl

HEto] MUK ZE HEE B F U7 ZE(well-known port)ztil

Fetoz Hofx 9

rir
FkI
i
rt
ot
o

s XIF AMSEE £E 50 CHOAZE L0HEXE,

- 22¥ (SSH, Secure Shell Protocol): 243 ™53 Qo £ E B
- EC2 QIABIAQY| AT Of 228 =E

- 8OM(HTTP): HTTPZ S412 & mj Af

r

- 443 (HTTPS): HTTPSE SIS & mf Al

8080% £ES AtSoHx oL St
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5-4. HHol= AP| A H{=5}7|(EC2)

5.4.1. BH=Z(Deployment)gt?
JHEXt=0| Lot= BHEE F U7t

2 OHE AHEXt50| LEYUS SoHM A2 & WA ZtE= RS Slojehot

\4

/
)
L\
i Internet Server

Client
L AFEOM eSS & of [localhost:8080](http://localhost:8080) 0]

XAZ BHAEE Of3 T OiCh oRX|D O|H CHE HIEEOM M0l

=71 =0lLt.

B2 S Ot7L} ZEEQ HAES & mf IP(ex. 192.168.

T2t OfE AMH|AS 2MISHCH, 11 Chs THAIZ 0HOk 8= | BHE (Deployment)OIC}.

af A 0]
— T™ M

otgrol 2HFCHY, 3

10 I_1,

[
rr

JEIOE HIS THE 7|2NQ WIS A

i

Ct=01l Hi%OF Ot= 7| HHZZ(Deployment)O|Lt.
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5.4.2. EC2(Elastic Compute Cloud)

5.4.2. EC2(Elastic Compute Cloud)

. BFE ROk ARE S WM HEoZ ™I AS0t= MH|AO|LH.

EC2E &7 Of7|otTd otLtS| HFEIS 2|0[TtC,
AMEXt= AIM SIEQ|0{E JORSHALE 2UA|7F RIS 7{E ZIR 90|, ZRY of
ZA MBHE Aot A2 4 QL.

=

EC2(Elastic Compute Cloud)E 2 HHS7}

MB{E HHEOEE{T BFEA| ZHXE{7t HROCY,

oMU JHUE PCE MHZE A2 += JUX|T Ch22 T2 =X[Fo] ULt
- AMB{E 24A[2F 7{R[0F ot2 2 T O |RX|E FEO| ALt

- 7H2' PCE 2EHI0f| 27 =012 Hot Q0| S7tetCt

oj2{et =8 = o Z0t7| {01 AWS EC25 AHS TR

amazon:-C~?
N—
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5.4.2. EC2(Elastic Compute Cloud)

HHOIMD| HE

AR ZEHQME EC2E 7tHZF HE| A2 E|= AMH|A £ OfLLO|CH

Aim

-

O| BHAIE MBS HHEZZ T EC2 QIAEIAD]| OHZE(A|0|MS HH=0I0{ 2UPHCL,

0: (PN

- AEIEY — API MH{E EC20]| H{E

- CH7IY — 042 7§ EC2 Q!AEHAES Auto Scaling IE2ZE R0 tHA &2

Ecfg s

[k

E=dlC HYZ el H|u

=EY L ¥ YOoIX| BiE0l= EC28 AtE0t7|= oixX|ZH 2

|l

Ofm
rlo
02!
12
ot
|>
om

MH|AZH O 2 =H0|Ct,
- Vercel, Netlify: React, Nextjs 7|8t Z2HE 0| S2t

- AWS S3: FA #l M0|E 2 AE 7S

= mEkM “EC2& FZ2 HYUE MHE BHEY of ASEH = HETE Oofol

== OtLt.
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5.4.3. 2|7 (Region) LMEHGL7|

5.4.3. E|T(Region) ME4TL7]

AWSE= T MIAI0 ZBx 0421 7H2 E|’“(F3eg|on)% = ATt

2|2 M2 SEE HolEAH 3oz, R0 0|53 71T

0{|Al: us-east-1 (0|2 SF HX|L|Ot 5F), ap-northeast-2 (OFA[O} EFEH2F M 2)
2| MER 7=

AtEXt=E HIERIZE S0l OHE2|7[0]0 2 EHot. o .
O|TH, AL X2t OHZE (A0 MEH2] 21X HE|7t U= i ——
HIE 23 X|2(latency)0| L0}, it —

IHEtM, 2 ASXI7E 2IX[2E X942} 7i7k2 2TS = R

QAL ap-northeast-3

/SE_,Hﬁl-E 7/;|0| A=A} DElUl.El. ME ap-northeast-2

oo TT Aztm2 ap-southeast-1

AlEL] ap-southeast-2

£3 ap-northeast-1

OAl: B2 At2XI7} =2 0|E0t= MHIARIT, OA[OF ERE2HMSE, ap-northeost-2) E[TS

MEHD}= Td0| MEOiC

A
Ti0| 2ol A

AWS E|7<-|D -| =2 2o = _UJ-E|EI|:|-_

otetM Mz E[T0IM EC2 YATAS ol F21, 0l SF(HXIL0L =) 2T 250

<ot

AHA{ I-OIAE 7|- I:I[jlxl LUI_ |-

—_—r

rEI
0
0
I
I
I

< QIAEIAZL Af2FE! O] OfLlat, THeo| CH2 BIRS B3 9

2[T= 2H2Io}of PHTt.
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5.4.4. EC2 MEo}7] - 7I1= &8

5.4.4. EC2 A&7 — 7|2 AH

1. 0§ { Efi3

0| HEHT ==

o

(o uh oy ae ] #tea s

EC28] 0|5 & ATot= ROICt. 0| = XIS D= O] ZFE7F o{H Het=
Ot= X| &0Ot= = U =fAoof Dot
ex) instargram-server

2. Application and OS Images (Amazon Machine Image)
Ubuntu 22.94 LTS {MEH

v O0fiZ2|3|0|M ¥ OS 0|0]|X|(Amazon Machine Image) =

AMIE= QIABAS AASH= o] Rt AZEH 0] 2Y(2Y HH|, ofZ2|7|01M M %L o Z2[70|4)0| ZEE YZAYLICE of2HollM 31 U= #=o| Ho|
X g AMIZ HMSIZLE HOoHRAIR.

[ Q £ 7ol ofZ2/H0j4 X OS O/0|A|F E&fste M F1E2T Y ]
2 A Quick Start
Amazon macOS Ubuntu Windows Red Hat SUSE Linux Debian ‘ Q
Linux
O B2 AMI 3Hots 7|
4 AWS, Marketpl. !
. - 3 C WS, Marketplace %
aws | % ubuntu® || B% Microsoft || @ RedHat o™ O ‘ HRLIEIS| AMI B8
Mac SUSE debian
Amazon Machine Image(AMI)
Ubuntu Server 24.04 LTS (HVM), SSD Volume Type =2 E|o] AIR Tts
ami-0d5bb3742db8fc264 (64| E (x86)) / ami-064b0e4b6529b20cf (64H|E(Arm)) v
Jhask hvm  ENA BY31E: true  FE CIHI0|A S8: ebs

4y
Ubuntu Server 24.04 LTS (HVM),EBS General Purpose (SSD) Volume Type. Support available from Canonical
(http://www.ubuntu.com/cloud/services).

Canonical, Ubuntu, 24.04, amd64 noble image

of7 |tz AMI ID Al gt Agxolg @

ami-0d5bb3742db8fc264  2025-03-05 ubuntu oIsl 23 oM
- 0S N EH |:I-71|
— 7 =

- WindowsLt Mac OS= WX ELCE S 0| XtX|otd M5k B0
SOtH =L,

= MH| B{EZ2 AFES 0S= EY 7tH{Z Ubuntus 40| AtSTHCE.
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5.44. EC2 MIEo}7] - 7= A7

4

o)

o
5. QARA RA

UAFA (Instance)= AWS EC20|M H2{ AtS0t= 7+ ZFE] B CHS So[etit,

AtEXH= EC2 YATA S 010 MBS BHEZ0I7LL OfZE[AH|01¥ S AL 4~ Lt

- CPU, H|2E|, HERZ 850 ==+5 O U2 2ES XNE[O7HL, FAHZ

- Of: +2.micro, t3.medium, m5.large =

QIABIA MEHZ MH|AZS] M 0O A ALKt &, H|E 2 SUX O Z 112400} BiC},
Small Medium Large

- ~ LAl o ~ [ | 4 [N |
Bl — J0E 10 10F
= LILBL | L LI

Instance t2.micro t3.medium  mb5.large

A virtual server
in AWS EC2 Types

Instance type in instantes
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5.4.4. EC2 MEo}7] - 7I1= &8

ol
—

A O

—— TT O

|>
m

W

[k

2| E|012} +2.micro

AWSE= M ArS XA =2| E|0{(Free Tier)S H[ZTtC}

kva = 1 =0 = O OlX OoF A O
=Z2| E|0{0{| M= t2microzt= QIARAS 22 U™ 77 Ar2Y & QUL
- 12.micro At2: 1 vCPU, 1GB RAM
A —
- o5 HAE AN MEotCt
v QIAEIA @8 s | zeiw)
QIAEA R
t2.micro Z2| Elo M8 Tt QP 2= AHc
If¥a:t2 1vCPU 1GiBHZ2 A M true #C|%E Ubuntu Pro 7| 23: 0.0162 USD A7t v
#C|ME RHEL 712 23: 0.0288 USD AZIY  2C|ME Linux 7|2 23: 0.0144 USD A2t OIAEIA 23 H|T
2C9E SUSE 7|2 22:0.0144 USD AlZtY  2C|%ME Windows 7|2 23: 0.019 USD AlZH Eeee e T
AZE0{7} AP MX|E AMIO= F7t H| 20| HEElL|CE

20| ot 204

t2microS THzo| “OtF &2 AtZol2t AX| ME[AO= T ZCHEt

—

K]

>
IS
S
rr

47t 2Lt

JEiLt ANZ2= ARE EEHES ME2[0}7(0f|= S0tk

- OfAl: o F ®IEX) 4 2F 2,000 &8 MH|ATE +2.microZ 52| §i0] 2YE
Ated|7t ALt

- Ofetd dsol M7 2ot T = 20| SEROA 2 AL =
Al 227t gict

SHA 2, MH[A 20] of2t MHEE QIARA S MEISH ECh= HolCt,
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5.4.4. EC2 MEo}7] - 7I1= &8

4. 71 o] 4
7| H|0{Er?
7| H0{(Key Poir)= EC2 QATAO| 2301 O AIZ0l= HIZMZ 2} 2 P2 0|Ct

AWSE ALSXt A B2, QATAL 2 HEot| 2 215 £EHe2 7| hlois

NI ELN
71 Hioig SE
1. YUARA ™I #HEE 504

2. 71 4of 0l

- OfE EC2 QIAEIAGH HHE 7| HOjRX| A PEY & YEZ, Aol
0l22 xIFot= Ho|

- 0 myapp-server-key

3. 7| ¥pY Al

7| 4o ™ Al pem ¥tO| Ct22EECE

- GA0{| CHEF MIFF LHE2 20| & 22 = SiX|2F O] ut= 0l 24018{=|2 2F =t

- DAOHH 2 7122 R S 2 Gl0, M 715 2HS0] RATEIAD]| CHA| SS0H0F BTt

— H—= —
Z| Hlof Hd >
7| Hlof ol=
7| BIO|S AFESHE! QIAE A0| QFESIH HBE 4 USLICH
( tcar-server-key-pair )
O|Soll= =Ici 2557H2] AsCil 2X17 =ZEHEILICE 9F == Foll U S =8HE 4~ lSLICh
7| Ho| |3
O RsSA (> ED25519
RSA 2t=3stEl Zatolsl 2 HEZ| 7| H|of ED25519 2fS3HE Zetolul & mHE2] 7| o
of

=ato|xl 7| mtel Ha
© .pem

OpenSSH2}t 871 AHE

O .ppk
PUTTYS} &1 AL

O HIAIX|IZE EAIE|H Z2to|8l 715 AFSXt ZFE{Q| St HMIA THsEE x| ofl XE
EiL|CH LESoll lAEA0f dZE ol Heh|CL XiA|5| 2ot=7]| [F
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5.4.5. EC2 AIEls}7| - HOtOF M

5.4.5. EC2 Mgo}7| - 2205 AH

1 HERZ A

v HEQ3 MH xu

e
A

HEZ | 3w
vpc-0766069eb1042d7a2
MEY | me
7l 8% UBCIE 92 72 MEY)
HEY IPAE HY | e
st
Z2) E|of 518 Y9I KoLt 22 £7t 230| HSYLC,

et OF) =
ot IER QIAHA L E2HH|S HojsHs Wate 113 MEQILICH §F E2HO| JAHAY TYIITE 8183H: 7EIE F7HLICL

[ O =2t I8 4y ] [ O 7IE 2ot 28 Me ]

CIg #2312 AM2510] 'launch-wizard-2'(0])2H= Af 2ot IES MMEh|ch.

CI20IA SSH E2le 52

QIARA A =F

O 2Ey 01|A1 HTTPS EEHN o1§

ooooo

{S0IM HTTP Eci® 88

0] § M S MAE 0 IS ZOIES MAsI2H

{0| ELICH

( Y O
B
o p
rir l)
)\-I —v-

710.0.0.0/02! =2 2E IP FA0M QAARHAC HM|ASHES SIZBILICE 2T IP FLo| HM|AC 5SS Het OIS 4F X ]

HIE2|3 MZT(Network Settings) TH74[7t LEEFCICE,

A0

n

m]
iul
ojo
=]

N
rlo
0
I
un
o

1
<
U
)
S
A
—_
c
=3
O
2
<
Q
=
®
O
o]
c

&

- Bfgt#(Security Group)

o

o] S0iM B2t 2&(Security Group)2 M0 H2Y =+ U= 2oty 7%

8lojotod, BHEA| MHOHO} of= FE0ICt,

= T
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E - = A
5.4.5. EC2 MEo}7| - 2ot F M
E - (8] = A
5.4.5. EC2 AlEls}?7| - HotOF AH™
=0 A X

1L HEHHZ MH

VPC- T+ e

vpc-0766069eb1042d7a2 (712 v c
172.31.0.0/16

PUED T

(7= wnas v ] C u=usy

HEY IPAS g |z

(et v )

=2 E|0] 518 YIS HoiLts P $7t 20| HBYLICh

wate(2ot O8) aw

ot IER AIATAY 3 LS Rojsts Wt FE MEYLICH §F 0| AABAN TS 88sHs FHE FIHLICL

[ O =2t 28 4y ] [ O 7|1E 2ot 28 M ]

Het g 0|8 - E+

[ launch-wizard-2 ]

0] B2t &R ZE WESNI CIEHO| A0 F7HELCH #ot IS UE R0|E 01§ HYUY + YlSLICE 20 Z0|& 255AYLIC RE8 8Kt a~z, A~Z, 0~9, S

= /()w @[] =&;(N$*ULich

dY - me

[ launch-wizard-2 created 2025-04-16T07:56:39.720Z ]

QHI2E Hot OF 73

v 1 %1 (TCP, 22, 0.0.0.0/0)

7Y == Z2EF | 3w ZEYS | mw

[ ssh v )

2288 | e 2 | e oY - MEfArE | e

XS v (o 22z 2288 s5H

=0 7( O = H m} ol=2 C =

HIESZ M™ 71030]| VPCEl= =X HO|X|2H AWS UE SH0|M= I A
Al7 O}
MB MX| 04Ot =0},

VPC= AWSOIM HIERZ S 722 FF|ot= 7|S0lCt.
OfX|Zt EC2 2ARAS Xz Yoot HHoM= 7I= VPC7t X3

N EH I:IE
— —H—

, S80| MTotX| piOte MBS HiZOH= O =X(7t SiC.

VPCO{ CHEF A2t eh52 AWS MH[A 20| =0T (0] TIeHorad =Ct

mi2tA 2ot JF(Security Group) M- LEOHE S0t
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5.4.5. EC2 M g}7| - 22HaF AH

4.5. EC2 MIEgot7| - 220 F AT

2ot 1F(Security Group)

JIN A

oF 1 & (Security Group)0|Zt AWS ZEIZE0ME HIERIZ EQHS 20|t

=

EC2 Instance

SSH 22

HTTP 80

User

EC2 QABAS Tolaty AHIOICHT Hob OFE2 & HPZ Zo0| HXU= SERe|=t
CH=EOI21L 2ot =ICt,

S0l 2 of =EfEIS] CHE0IM H2ole Tz REX| 22t RE0| UALS ot= [
HIROIC,

QIE{HIO|M LS ALEX7tEC2 QLATIAD]| HZ(WAM|A)OL2ALL DI 7 PO},

——L——

_ _|_| Zelll- 7|-0| EC?2 OI/\E-I/\ 7(0|0.” HI-QI-I:H (oF| UEF% %- _'?'_Of -E.—Securrfy Group

CHS01 Hot 50 AlS XIERT

- 0] 29t ZA0j= QHIRE EaHE(E, YOI EC2 UAHAZ i SRf)ol

- OIRHI2S EPH(E, EC2 QARANIN YS2 Li7Hs S2HZ)0jM OfF Zefmot

oi2Y x| ATZ & }UCk
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5.4.5. EC2 M g}7| - 22HaF AH

& (Security Group)2 AZ0LOf Ot=

¥ ol IE 7| 1 (TCR, 22, 0.0.0.0/0)

78 z= ZREE | = EEMS | =

{ ssh v ]

A28z R me MY - MEI A mE

(o 2 v (o 22t 12358 ssH )

Hl
Im
il:3
d0
0X
H

8 m= ZR2ER | =

A
( HTTP v ]

8| ze 2 = HY - ME A e

7
ALEXRIY v ] [ Q CIDR, HFA B2 £k Hot T2 F7f ] [ ol Z2|A} L|ATEE SSH ]

&
[ A £2740.0.0.0/02! FAI2 DE P FLO|A QAT HNASHZS S{EFILICE LT P FAO| UMATHHESIEE HOt IFS MHsH= X }
20| E5LICL

F0M EC22 H2Y XE= 228H XE2f 80 (=2t AHTIHA 0] 27tX|04| CHOH

QIHI2E EOt IE FAIS F7RCY

—— =

- 228 XE= FE7t EC20i| H HEY o AtZ0t= EE0|4, 80

E
bkl
ni
Q
rr
15
In

MBS El= 0fiEol7| Th=0lct,

- O IPHME TF E2Z & WA 2H57] 2o 24 FAE2 2K =

Me
|0
!

2
0z
33
fu]
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5.4.6. EC2 ME%}7| - AEE|X]

5.4.6. EC2 AlIElot7| - AZE[X] £

AZE|X7t LR 0|2

P27t AIBOHE LESOL} HIASE ZFE(O|S BE OLEC|AI(HDD/SSD)7H 3\Ct
OfSC|ATE 2NN, 2202 HioJE UYS XEots L4 B2kl

EC2 QIABIAE OILIS| Z4RE(O|D2 THIS TR K2 RX|(Storage)7t EIZOLCY

AWSO{|M 0|= EfElot= MH|A 7 EBS(Elastic Block Store)O|LC}.

v AERX|(EE) == el

H>

EBS EE M EE 5717

> =21 (AMI ZE)ALRAX|H) : 8 GiB, EBS, 2 SSD(gp3), 3000 IOPS

[ @ Z2| E|0{E A% 4 U= D2 X0 30GB2| EBS #H&(SSD)E<= OtIHE| AER|X|E AIRE 4 UELICH X ]
MEE 7t

MESE AMIO] QIABIAT} 5| &5H= AECH R QIAHA AE0| 20| ZFHE|0] AELICH AMIOIM XS 07HS| QIARIA AE0] SEO2H AMAS 5~ JUELICE

@ o YRE 2w M2 D 22 c

Sttt Ef 0] k2t Data Lifecycle Manager 2O 2 QIAEIAZ EiQIStX| 0f 27} AFEL|Ct

T AJAE! NE "HE 57(7]

(0w ) (o )

B O] QAATA0] Lk AJARIO| QELICE EFS T A|ARS FII512{H WA MEUIS MEHSHOF §iLICH

EBS(Elastic Block Store)

- EBSc EC2 QATIAD]| HEE|= 7t SIEC|AZOICE

- =UN[H|, OHZ2[A(0]d, H|O|E] ¥iUS TIZITHCL,

- OIS QIAEIAD]| 0421 7HS EBS S &= V1 ZY & ULk

- O[22t X7t A28 Ao 2 A ZE|X|(Storage), E= E&(Volume)O|2t2L FELCT

EBS= EC2 QARAY SZ2E|HEE HI0EHS RX[Y & Q= ZE0] JdCt
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5.4.6. EC2 AlElo}7| - AEE|X] £
=5 7Y

Y 251 (AMI RE)(AI2AL X))

2EEX /Y ==
EBS

ClHO|A 0|8 - 25 ==

/dev/sdal

ESTP T

snap-02d61981ad5b98ac4

37|(GiB) | == EERY  zm IoPs | m=
(30 ) (o3 v ) (som0 )
SR AAH | mw osstE | mw KMS 7| | mm

o] 280 =317t BHE P02 KMS 7|5 H8E =
AELICH

AWSE CHg 22 9uig M@0t 15
JtAHIZE 7ER E2 W 2ol
- gp3: 2 SSD, CHEE2] Mu|A0 m3!

stl: CH# &2

scl: X{H|2 ot710|d S

S SOILE ME|A 7| AN M= gp3S MESOt

AZE[X| 27|

O==

T -

- =2| E|0{0| M= A|CH 30GB7HK|

ALt
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gp3(General Purpose SSD)&=
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5.4.7. EC2 ™&017|

ME ZHOIg7| — M8 M-

O =

© o > wzex ® o =

¢ uABAG/Y 5 L @ (D EEay) Giy) @
e (a L (case-sensitive) E{1Z &7/ ) (=s4u v ) 1 &
EC2 32 7| [2 Name & v | elzasiAip | olaEiA ey v | QrHAQY v | Meiza | #m e | seg v | mEs

[ intargram-server  i-038888c95d0a7d312 Qugs @@  tamiro @ 2/221 A 2t A w4 ap-northeast-2c ec2-52

OIABIAC] HS MEE Zolol7| Qo QIAEIA IDS R0t

—

i-038888c95d0a7d312 (intargram-server)0f| Ligt QIAEA 9

less than a minute Z0j| ICI0[EE

2
[
o3
a
[
1>
I
1>
2
[+3
4

QIARA ID HE2 IPva T4 =ajolel IPv4 T2
I0) i-038888c95d0a7d312 [0 52.79.174.88 | 71 F2¥ [2 0 17231.47.172
IPv6 T2 QIARA MEY T{E2| IPv4 DNS

- Qugs =

ec2-52-79-174-88.ap-northeast-
2.compute.amazonaws.com

| 7Hg F24 (2

SAEO|ERY Z2}0|%! IP DNS O|S(1Pv42t 3iE)
IP O|5: ip-172-31-47-172.ap-northeast- [0 ip-172-31-47-172.ap-northeast-2.compute.internal
2.compute.internal

Zajo|yl 2|44 DNS 0I5 8¢ QIABIA ¥ e P FA

IPv4(A) t2.micro -

xS geE P F2 VPCID AWS Compute Optimizer 37|

I3 52.79.174.88 [HE2] IP] D) vpc-0766069eb1042d7a2 [2 @© % A2 9Is AWS Compute Optimizer0il SEQISLICE. |
XAIS] erotet7| [3

1AM 248 MEY D Auto Scaling 15 0|2

- I0) subnet-0a45ee2dd1fdf6856 [2 -

IMDSv2 QIAEA ARN By
Required [0) arn:aws:ec2:ap-northeast-2:746952178151:instance/i- = false
038888c95d0a7d312

oj2{gt W2 S0| =0, Ct OIBHot:l AtZofa{ A[2t0| Bf0] AR ECH

- O
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o] = = HElI = oF A O
EC2 IA = EII, IHTC), E-‘EJ-E = T IV\IEI- @( 171)(0|AIE;|¢A°}EH A)(’S.*%} v)
IAEIA Z=X|
, P4 AHT GO areA s
A E-lgl- El-—T’— Dllﬁl-l_ Etl- Hl |pv4 =4
72.31.47.172 [ )
- XHEE! ZAZE| XHA|Z OIAEIA TSl
=8 1 XHAIZ Pva DNS
P . kva
- X AFH TA NE7 2-79-174-88.ap-n(  SIAEIA Z2(AH)
pute.amazonaws.com
_ = v A
SE: 4xH ot AX|
0 Ei A= H{ == m} |' A OA XA
EC2 QIARIAS Tt Z201MH = Z0f F|AY & GloL] ZI0[0f Bt
(0] =
2. HotOF
PR AEf Y A DL|E{2 Hot HEZ AER|X| Eja
v Hob 48 e
1AM ot 28% ID AlEHAIZE
- [0) 746952178151 Thu Apr 17 2025 19:08:37 GMT+0900 (&t= EEA|)
HotOg
I0) sg-095f55ac68c045d77 (intartgram-server)
v QlH[2E 74
(a =79 ) 1
olg | =otaE =D | == | z=g=z | 2= | gotog
- sgr-06bbce0e949131e2e 22 TCP 0.0.0.0/0 intartgram-s
- sgr-0759550bd663a76db 80 TCP 0.0.0.0/0 intartgram-s
v ojH[2E 3
(a =579 ) 1
ol | =otaE =D | == | ==&z | cha | motog
- sgr-021f1e006d0758dea | | 0.0.0.0/0 intartgram-s
(0] AHA VAN PN @] =
DIAEIA AHM Al M7HDH HOF OF0 CHEE ™27t L2
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6.4.7. EC2 H&017]

3. U=EHZ

I8 vpc-0766069eb1042d7a2 [A

X =Zzto|yl IPv4 F2

HeEe | MeldFe | mUEY | Rt LERR B3
v HEY MR FH z=
HE2 IPv4 T2 Zajo| IPv4 T VPC ID
[0 52.79.174.88 | 714 T4 [2 [0 172.31.47.172
{2 IPv4 DNS Z2}0|4! IP DNS O|E(IPv43t 3iE)
[m] [5) ip-172-31-47-172.ap-northeast-2.compute.internal
ec2-52-79-174-88.ap-northeast-
2.compute.amazonaws.com
| 70 =A% [
e IPV6 T4
[0 subnet-0a45ee2dd1fdf6856 [2 - -
718 99 SM AMARHIP FA(YA) Outpost ID
[0 ap-northeast-2c - -
RBNS HAE 0S SAE 0|ECE A8 RBN DNS 3AE 0|2 IPv4 2F
Oy 0 &y
v HIEQ3 QIE{H[O|A (1) =
(Q uEes= oemol2 ez )
2lE{H 0|2 ID [T E N SR ES Yy | mEipvaza [
[u}
- 0 - 52.79.174.88
eni-09b9750896ad09e15

172.31.47.172

| =2to|%l 1Pva DNS

ip-172-31-47-172.

52.79.174.880| |7t &We{= EC2 YARA

4 AZEX]

dFES ;AL

Mg Ze M| Y AR BLEY ot HESH AEE|X| Efi
v ZE C|Hlo|A M& HE
1T ENVES ZE CjujojA 98 EBS Z[Xs}
0 /dev/sda1 EBS gy
v S5 C|djoj&
(Q =5 cmporx zerz )
E2E1D | clatol2 0|2 | 28 3sGis) | 25 4= | o1 Al | otz Azt
[ vol-00a2524d58983964c /dev/sda1l 30 @ NE= @ ol 2025/04/17 19:08 GMT+9
0 E AHA AN P = S
QIABAA MM A| MO AZ2[X|0f| CHEF EE7E LE2C
A 7
FEH T AL

27| of=04, E017t4Ct.
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5.4.7. EC2 T™£017|

6. EL|EE

E A Ol
EC2 QIAEIAQG| LT 02{71X| HESE = &+ U= HO|CL
= o o= — ~ (o] 04 = e A = 90
AWSE X2 URY Tz XtF = 20| gi= Ho|x[oh LSS0 AN MHE 28
— . —
o= XtF& 27| kl= &EoOo|Ct.
- A O| = 0 =o
EC2 QIAEAYL MMMoz zzotll U=X|, EC2 QAEHAL MSS
A - iT = vkOFGEF A O
SF &k A[7{3=0{0} O} Oft! X| Ote X| =& SoH xhrdh & ULk
Mg " MEf U AR SLE Hot HEZ AER|X]| Eia
@ CloudWatch 0j|0|HE X|E X
O|H| 2LIE{Z Bl CWAgent HIQJAHO|AQ| T OIAR AL PHAE X|E7t ZEHEILICE CloudWatch OIOIMEOAM LHEH XS HAISH2{H s X|ES CWAgent U AH 0| A0 5t
Rl
@ CwAgent HIQJATO| AN X|E Z3HAI7|7] oo|HE 74 e 2 2
et Ao ((cloudwatch oloisie 24 ) (M 2UE 22l )
e LRI (anzt 12 1% wzr @ (ucar v | (G| v) (@ =etue su=s )
CPU A2 E(%) ® LIES3 Y=i(HIO|E) ® HIES|2 £3(HIO|E) ® HIESZ mf2l 223ipls) O
Percent Bytes Bytes Count
8.39 2.59k 1.74k 12.2
4.19 \ 1.29k \/\/\ 871 \/\/\ 6.1 \/\/\
0 0 0 0
09:45 10:45 09:45 10:45 09:45 10:45 09:45 10:45
HEI B &3¢l O : HlEH[OIE] EE giS(H) @ CPU X M8E(HF) O CPU 35! WA O ¢
Count None Count Count
11.8 1 0.23 32.9
5.9 \/\/\ 0.5 0.115 \ 16.4
0 0 0 0
09:45 10:45 09:45 10:45 09:45 10:45 09:45 10:45
7. Ei
X OFL-
&t 2| ot= EoILt,
NF EE AEf Y ZH SDLEE sot HESZ AEZ|X| Ef
Ef
(@ )
Key v | value
Name intargram-server
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5.4.7. EC2 T™£017|

SIAEIA0] 91 ..

Cte M & SHLE AHZ510] QIARA j-038888c95d0a7d312 (intargram-server)ofl ¢1Z

EC2 QIARIA 91 Session Manager SSH 22{0|E EC2 XY 22

oZ 98
© EC2 Instance Connect2 AtE310{ 912 EC2 QIABIA (1A AIEROIES ALES}0] HZ
HE2| IPv4 EL IPv6 FA7H QUi EC2 QIABA 91 HeteR 7|4t S2l0|IE S Asiol @z BiLIC T2j0|4! IPv4 F4 X VPC ASHLIET} Y= EC2 QLA 917 HERX 7|5t Selo|plES ALS5I0] SIZBLICE

O HE2IPvaF2

[0 52.79.174.88

IPv6 T2
AL8R OIS

S5 Ol ARl AMION BOIE! ALSX} O[S @ RIRIBILICH ALSX} X AFBK OIS & FOIsHK| &2 F 712 AL8A} 0152l ubuntuB () ALBEILICH
X

[ @ #n:ciREol A2 7|2 ALBA} 0|2 ubuntu(E) HEBILICH SHX|2H AMI AL XIEIS 911 AMI ARXIZL 7|2 AMI AHRXL 0|22 HAREX| Selsth|.

—

>
3
n
m

C2 Instance Connect= AWS IS5 (E HEIRX)S E0f QAEAQ
ME=ok £~ Ql= 7|150|C
L H 9l ZZ=2H(0f: E{0|d, SSH Z:ct0|HE)S AX|otX| SfotE AWS

Z 5 2ollM Bt2 2 THL£0] 7ttt

—

System load: 0.0 Processes: 104

Usage of /: 6.0% of 28.02GB Users logged in: 0

Memory usage: 21% IPv4 address for enX0: 172.31.47.172
Swap usage: 0%

Expanded Security Maintenance for Applications is not enabled.
0 updates can be applied immediately.
Enable ESM Apps to receive additional future security updates.

See https://ubuntu.com/esm or run: sudo pro status

The list of available updates is more than a week old.
To check for new updates run: sudo apt update

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

Ubuntu comes with ABSOLUTELY NO WARRANTY, to the extent permitted by
applicable law.

To run a command as administrator (user "root"), use "sudo <command>".
See "man sudo_root" for details.

ubuntu@ip-172-31-47-172:~$

i-038888c95d0a7d312 (intargram-server)
PubliclPs: 52.79.174.88  PrivatelPs: 172.31.47.172
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5.4.8 EI=H IP B0}

AMI7FE =T

© E=H P R4t GEE|RIELICL

v Elastic Block Store SN IP F4 15.164.144.45

1=

1> mo

LHAE
i BT P 32 (1/1)
48 57| B2l

CIEER I

[ Q Find resources by attribute or tag ]
v HE3 U Hot
wot 1z (mEepvazaiisaearsass [X)  (clearfitters ) ; @
ey P
- Name v | #gEIPvaFA v | v | #giD v | o#spNs A=
3| mof [ instargram-server-ip & 15.164.144.45 HE P eipalloc-05fce89d26e2f7d8f -
HIE9I3 QlE{m|0|A
El2ixd |P ZAZ 0{Hot @ El2ir |P ZA 04HE =]
e e | TS C=2=2 - T CAas T =22 T—-1

2§7d8f ofdtsE DNS YC0|E
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[ [ S P F45 S IP 547} 0[0] SIHE|0] Uiz AIATIACH 1Zistol OFF0| Q1B Bl | 47} o1 SIRIEINIE F A5 0S| ARl HEELICE KiAls| Yoter|[2
o

[ Q i-038888c95d0a7d312

x] ©

zajoly 1P 54
El2{X| P FAS O

2 zafolyl Ip FAL|CH

[ Q =2fo/sl 1P F4 418

ez
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5.4.9 Express AMHS EC20{| Hi0}7|

5.4.9 Express AH{S EC20{| HH0}7|
1. Ubuntu &ZH0{M Node js MX[ot= &
Ubuntu 2t40{|M Express MBS AWMA|7|2{2! Node.js7t AX|=|0{ QJ0{0F DIt

$ sudo su

$ apt-get update && /

apt-get install -y ca-certificates curl gnupg && /

mkdir -p /etc/apt/keyrings && /

curl -fsSL //deb.no yurce.com/gpgkey/nodesource-repo.gpg.key | sudo gpg --dearmor -

o /etc/apt/keyrings/nodesource.gpg && /

NODE_MAJOR= & /

echo "deb [signed-by=/etc/apt/keyrings/nodesource.gpg]
https://deb.nodesource.com/node_$NODE_MAJOR.x nodistro main" | sudo tee
/etc/apt/sources.list.d/nodesource.list && /

apt-get update && /

apt-get install nodejs -y

2. & AR = x| 2oty

- -

$ node -v

root@ip-172-31-47-172:/home/ubuntu# node -v
20.19.0

require( 'dotenv').config();

const express = require( 'express');
const app = express();

const port = ;

‘/', (req, res) => {
nd( " .env HAE : ${process.env

app.listen(port, () => {
console.log( Example app listening on port ${port} )

)
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5.4.9 Express AH{S EC20]| Hi%0}7|

envel 2 Lok A GiteZ BT HE|E otX| =l ZerXolct

AFAQ| =2{50{0F HCY,

H
u
R
o

J

<

l<'_|
ne
rlo
nx
H'|
HU
m
@)
N
re

OfX|ZH lenv TtUS EC2 LATAL| 2= ZULECHS, env TS I TtE= 7 X

2HCHOLLE,

$ ubuntu@ip- -31-47- :~/ec2-express-sample$ 1s

$ app.js node_modules package-lock.json package.json
$ ubuntu@ip- -31-47- :~/ec2-express-sample$ vi

env

DATABASE_NAME=my_database
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5.4.9 Express AH{S EC20]| Hi%0}7|
5. pms2 AX[OHA AjE] AT A|7]7)
Node 7[2t2] M= pm2'E SE0HAM BI0| AHAZICE

MEIAS 2U0ot= O UM 73T 7ISSS pm27t B0 7HX]AL 37| TH=0|Ct,

= o

$ sudo npm 1 -g pm2
$ sudo pm2 start app.js

Exiolo:

Spawning PM2 daemon with pm2_home=/root/.pm2

PM2 Successfully daemonized

Starting /home/ubuntu/ec2-express-sample/app.js in fork mode (1 instance)
Done.

name namespace version mode pid uptime Y status watching

app default 1.0.0 fork] 2904 0s 0 online

6.z ZHS0t= X| Zolot7|

= T

< C A F2| 28 15.164.144.45

.env HIAE : undefined

U FAS Al K2 B Exots 7

1o
It
ro

e
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5.4.10. H[E LI7X] 27| EC2 ZE8IH| =817

©
R
N
B ol e

2. B P EE|ADtY).

- = 7

© Et=iH 1P F47} AZEISLICE

B IP 4 15.164.144.450|(7h) QAEIA |-038888c95d0a7d3120f HEEIAELICE

EF2{X |p 34 (1/1) CIED
Q Find resources by attribute or tag ] ME ™ML 7| o]
RN

~—

A

v == | E =] sich

@ | Name v | #eEIPMF M v| g ey 1p 74 917 _

" . ~ - . g ' meal i o
[ ® instargram-server-ip 15.164.144.45 HEeg P eipalloc-05fce89d26e2f7d8f e pxsoiE AN

o445t DNS EI0|E
X A 2l IA

Er P 2 Ya|A X

LS EEH 1P FAE BHelAY FR, 3T IP F2AE O Ol Ao 2YE(X] o 2|a20f G - glELICh

o|E | IPv4 =4 | steh D | =1
instargram-server-ip 15.164.144.45 eipalloc-05fce89d26e2f7d8f Public
PSS TCES
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5-5 EX: AMH{7t 2 E0I7H=X| EHolsty|
Mu{7t B SOp7HEX| ZHoIoty| [oh Ofa 67HK| ZHS HIAE of=E{T BiCt
1. DBOJl 2t Ho{=7]

2. 9] api BFE0{A EIAE OfE7|

3. E71 build,

. ME{O]| OHE buildE! 7 ME{O]l X2 AI7|7)
5. & RHEOH=X| ZHolo}7|

= T

6. Hlolg 2F e =X], DB HESX

rio
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5-5 B&: A7} Z S0j7HEX| Zelot7|

5-5 E&: Me{7t & S017h=X| Zlot7|
1. DBO{| 3t H0f 27|

Test users SS W0|LCt

"test@example.com",

"passwordl23~",
"TestUser",
"01012345678",
e "1990-01-01",
: "MALE"

Nginx — Spring BootZ Z 54|

HITP ST =) save ~ Share
POST ~ http://43.200.201.172/api/users/signup
Params Auth Headers (8) Body e Scripts Settings Cookies
raw JSON ~ Beautify
1 <
2 "email": "test@example.com", L
3 "passwoxrd": "passwoxrdli23!"
pan "usexrname": "TestUsex",
5 "phoneNumbex": "01012345678",
6 "birthDate": "1990-01-01",
7 "gendex": "MALE"
8 3
2
Body ~ O 201 Created 319 ms 477 B (ss)) Save Response oeco
{} JSON ~ > Preview T Visualize ~ == = Q O &
1 [
2 | "message": "Z|RTIU0| R=AUSLICH"
s 4




5-5 B&: A7} Z S0j7HEX| Zelot7|

-5 EE: M7 & SO07t=X| 2Heloty|
219]9] api BHSO{M E|AE B{=7|

L2 2 Y28 APIS ZHS0iM EHIAE SHETLCE

0))

import org.springframework.web.bind.annotation.GetMapping;
import org.springframework.web.bind.annotation.RestController;

@RestController
public class SampleController {

@GetMapping("/api/hello")
public String hello() {
return "Hello Docker World!";

}
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5-5 B&: A7} Z S0j7HEX| Zelot7|

5-5 B&: M7t & S017HEX] &eloty|

219]9] api BHSO{M E|AE B{=7|

cd ~/project
./gradlew build

./gradlew build -x test

cd ~/project-root
docker compose build springboot

docker compose up -d

docker logs springboot

< G A28 43.200.201.172/api/hello & %« O

Hello Docker World!
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5-5 B&: A7} Z S0j7HEX| Zelot7|

5-5 EX: M7t Z S0t7t=X| &lot7)
opx|ar AR

HIOIE{7t Hef7hE 2¢t=XI, DB W SX]

31x{ MySQL CLIOj| S0{ztct,

docker exec -it mysql mysql -u root -p

#DB MEH
USE tcar;

#E“OlE 22 50|

= T1—/ T

SHOW TABLES;

#user LHE =3
SELECT * FROM users;

#ZE FIR2E =l - Ho|H Jis A3
SELECT COUNT(*) FROM users;

mysql> SELECT * FROM user;

| id | birth_date | email | gender | nickname | password | phone_number | role | username |

| 1 | 1990-81-081 | test@example.com | MALE | TestUser | $2a$10$yDPRaHBKAI1QEDqgtu7p.0PON.ilqaUNonéHKNF.74vztywkIu4Hy | 01012345678 | 1 | TestUser |

1 row in set (0.00 sec)

MAFKHo = Xt
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7
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