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With Tutorial

» OS: Debian GNU/Linux 8.0

» bold orange color - O] 3d 0 & AAA|AHATAH K
» sudo = & SFE[O = EiEE
» apt-get 2| HHOE ALES 0= sudoE € A1



Web?

“The World Wide Web is an information system of interlinked

hypertext documents and other digital resources that are
accessed via the Internet”

<8 08I

ik b dd )

Sir. Tim Berners-Lee (1955-06-08 ~)




History of Web

» 1989: CERNOM AI23F =82 £ hypertextete 7HEH2 =€

» “imagine, then, the references in this document all being associated
with the network address of the thing to which they referred, so that
while reading this document you could skip to them with a click”

» 1990: First web server, web browser (WorldWideWeb), web
site (http://line-mode.cern.ch/www/hypertext/WWW/TheProject.html)

» 1991: WWW7Z7 CERN2| £ 0| Z£|ZEE MH| A=


http://line-mode.cern.ch/www/hypertext/WWW/TheProject.html

Core of WWW

» Uniform Resource ldentifier (URI)
» AHUHO U= Xt2l= LIEtH= T2

» http://www.example.com/ab/cd/ee.html?qg=asdf#1234

» HyperText Markup Language (HTML)
» 2 HO|X|E LIEILH= HA

» HyperText Transfer Protocol (HTTP)
> MHQt 2210|HE T 2 I|0|X| & =1 2he & Al


http://www.example.com/ab/cd/ee.html?q=asdf%231234

Uniform Resource |dentifier

p A= A S =0 AFEEIOX|= EALE
» URL (~ Locater)2} URN (~ Name)2 £ L+

> URLS 2 Xt22 O|E 02 AMster| A2
» URNZ S8 namespacel|Al At S O|F L= A ESI=0| AHE
» ex: ISBN (International Standard Book Number)

» urn:<namespace id>:.<namespace-specific string>
» ex: urn:sbn:04515450523



Uniform Resource Locator (URL)

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

» scheme: protocol?| O|& (http, https, ftp, file ...)
» domain: =0 Q! O| & (naver.com) £&= IPT2
» port: LE H (‘AEFA| http=80, https=443, ftp=21...)
» path: At=E G Z (/sambradjo/post/907269945997390)
» query: 8 MHO| EUll= F715Q &

» ?namel=datal&name2=data? ...

> fragment: 2M 0| S QIA|Lt 222 XX



URL Examples

» http://www.naver.com/

» http://sambradjo.net:8080/

» ftp://samjo:samsam@sambradjo.net/filel.pptx

» mailto:samjo@sparcs.org

» file:///home/samjo/abc.pdf

» http://sambradjo.net/login/?id=samjo&pw=samsam
» http://sambradjo.net/web/url.html#history



URL - Extra Info

b AR 753t EXHY: ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghikimnopqgrstuvwxyz0123456789 - ~ .

=

» path, querydl| CtE EXA20| RS 8F escapediiof &

» domainliM=~ AR =7t

» case-insensitive: scheme, domain
» case-sensitive: path, query, fragment

» Internationalized domain name (IDN)
» Unicode =02l 0| &= X[ &
» http://xn--220b31d95hg80.xn--3e0b707¢e/



http://%EB%82%B4%EB%8F%84%EB%A9%94%EC%9D%B8.%ED%95%9C%EA%B5%AD/

HyperText Markup Language (HTML)

» “The standard markup language used to create web pages”

» Developed by W3C & WHATWG
» World Wide Web Consortium
» Web Hypertext Application Technology Working Group

» 7| =80 20| LA = Cr= OFA|L| PASS
» <abc attrl=*“valuel”></abc>

» <abc attrl=*valuel”/>



Brief History of HTML

» HTML 1.0 (1991) -> HTML 2.0 (1994) -> HTML 3.2 (1997)
» Age of Mosaic, Netscape, IE 3.0

» HTML 4.0 (1997) -> HTML 4.01, XHTML 1.0 (2000)
» Age of IE4.0 ~6.0

» HTML 5.0 (2014)

» Chrome, Firefox, Internet Explorer, Safari, Opera



HyperText Transfer Protocol

» “an application protocol for distributed, collaborative,

hypermedia information systems”

.

.




HTTP Basic

» Located in OSI Layer 7, Port: TCP 80

» Standards
» HTTP/1.0 (1996)
» HTTP/1.1 (1999). improvement in caching, connection optimization...

» HTTP/2 (2015): compression on http headers, ...

» Client -> Server. Request
» Server -> Client. Response



HTTP Request Structure

[method] [URI] [Version]
[header field]:.[header value]*
CRLF [body]

GET / HTTP/1.1
Host: www.naver.com

Connection: keep-alive

http://www.w3.org/Protocols/rfc2616/rfc2616-sec5.html



http://www.w3.org/Protocols/rfc2616/rfc2616-sec5.html

HTTP Request Method

> GET: URLO|| sl @ot= Atz 2| 27; tiF=2| 10| X| 0|5

» Query= URL 20| 23 (ex: abc.com/?id=sam&pw=abc

» POST: MHO| At R E B 8F; 12 22| HE Z&
» Query= bodyl| &f ¥ =0 HE=

» PUT: S| S URLO| AR E M &
» DELETE: Sl& URLO|| At= & ALK

» TRACE, OPTIONS, CONNECT, HEAD



HTTP Response Structure

[version] [status code] [reason message]
[header field].[header value]*
CRLF [body]

HTTP/1.1 200 OK
Content-Type: text/html; charset=UTF-8

CRLF
<ldoctype htmi> ...

http://www.w3.0rg/Protocols/rfc2616/rfc2616-sec6.html



http://www.w3.org/Protocols/rfc2616/rfc2616-sec6.html

HTTP Status Code

P 106 s

> 2xx: Sie
» 200: ’85

p 3xx: 2| CrO| =i EE
» 301: T 0|3; 302: YAl O] =
» 304: =EE|X| S

p Axx: Q8 2B

CF

=]
o d

H
Br p

Hrﬁ

» 400; 2= QA 401; Hot 912 403;: X[ = 40

» 5xx: AH @&
» 500: LHE @ 5F:503: AH|A AR 27}



HTTP Packet

» ChromeO||A| F12 =
» Network®i= €1, & I§|O|X|Z SfLt 2 ESILC},

Mame atus Type Initiator

u rfc26 Jitrn 30 docu..  Other 82B 1.09s5

1 requests | 182 B transferrad | Finish: 1.09 5 | DOMContentloaded: 1.11s | Load: 1.11s

Preview Response Timing

¥ General

Remote Address:

Request URL: http

Request Method: GET

Status Code: @ 384 Not Modified
¥ Response Headers

Cache-Control: max

Date: Tue

ETag:

Expires: Tue,

Server: Apache/2
¥ Request Headers '

GET / 115/ rfo 261¢ /1.1

thtml+xml, applicatis
User-Agent: Mozilla/ /5.8 (Mindows NT 6.3; Wingd;

1) Chrome/43.8.



User-Agent

» Web Browser2| S5 & AHO|A 27| fldl Bt= header

» MH = O] EXIE 2 AFEXEC| web browser= A8 = US

> 32| O ZAHSH| 0| S ChE U422 = HHHAM HE = Q5

» eX. Mozilla/5.0 (Windows NT 6.3; Win64; x64) AppleWebkit/537.36 (KHTML, like Gecko)
Chrome/43.0.2357.130 Safari/537.36

= RIHEIR Bslc




Cookie

» “asmall piece of data sent from a website and stored in a
user’s web browser while the user is browsing that website”

> B AO|EZHALEALS| §E S 7| Yot=0| ArE
» =10, 228l £ 8= £8 7IE, &1l SO AFE

> AFEXS| E BEt X0 HMEEIBE &S BOojM = 2HE

» 1. & AIO|E 7} Response Header2| Set-Cookiet= 250 F

7| I—IEE 0= 0 H U

p 2. Yl BHEIR = 0| E AFEXF AEEHY| HEtst
» 3.91lF AO|ES Y=Y MO Request Header0f EO{ A £ H



Session

p Al MH Z0|AM AFE A0 CHol M EE A At
> 8 ME7E 82 YoHA| @ 014 cookie®t E12| HIOIEIE 2% 4 9IS
EEIER]

» A2 HO|E &4 8 A7|0f Xeto] Bl= (cookiel| B-F 4KBE X|Tth)

» 1. X2 2EA| 172tidE Bt=0] A2 X0 A cookieE T&
> 2. A2 XA idE BHOIM S idOf| Bt= MEE AHZO|A B2

» ex: PHPO| A2 X2 ALO|E H&A| PHPSESSIDE= 199t idE BH=10 Of
cookieS ro XEO{| A| EEE*%F. OI* AEAZL S S Jl AO|EQ| 282 LM
O id2 AFEXLE AlE ol A B S 0FAEREREIOIE="= =



Core of WWW

» 1. Content: .html, .txt, .jpg, .avi
» 2. User; LI, 1 O2|1 £2
» 3. Client: web browser (ex: Chrome, IE, ...)

» 4. Server. ...??7?7?77
» Apache
» Nginx
- HS-(Internet- Information-Server)



Apache

> MAGAM 7t B0l A= & AH Sw
» 54.2% of all active website (2013/06)

» Apache X THO{|A] JH &

p =] 2

» Cross-Platform

» Linux, Mac, Windows
» FreeBSD, Solaris, OS/2 ...

> MAGAM 7S 3ot &
» 2f 2000LCH 4 4H2013/03)
> E AN ZhE
» 4l 7|F: AH-64F
» LhEet =710 28
» U.S, UK, Israel
» Netherlands, Egypt ...



Version

» Apache 1.3 (1998-06-06 ~ 2010-02-03)
» Apache 2.0 (2002-04-06 ~ 2013-07-10)
» Apache 2.2 (2015-12-01 ~ 2014-08-03)
» Apache 2.4 (2012-02-21 ~ 2015-01-29)

» T9|: Apache 2.40| M= Apache 2.20{| A 2AE A% syntax?}

SIS 2= = AULH

» http://httpd.apache.org/docs/2.4/en/upgrading.html

» O] MOjL}tOi M= Apache 2.4 7|&E2 2 ML C}


http://httpd.apache.org/docs/2.4/en/upgrading.html

Apache Overview

» apt-get install apache?2

» service apache?2 [start | stop | restart | reload | status]

p AN IS HFRL D LIA = BEEA| restart EE= reload S off =X

» /etc/apache?2: root directory

» Apache2?2| 278 ot 3 HjO|H4 2| o}
» /var/www: site root

» O] =0 2to| C|A K 2| 1 & URLE| path

» /var/log/apache?2: log files



Apache Conf Files / Mods

» /etc/apache2/apache2.conf: 7|2 47
» /etc/apache2/ports.conf: ZE A7
» /etc/apache2/conf.d/; £7tHQl AH WA=

» ex: php5.conf-PHP XAl &d; PHP 2&H 282 N
/

]

» /etc/apache?2/sites-available: A&

ok
i
<
DR
@)
)
—

» /etc/apache2/sites-enabled: 24
» /etc/apache2/mods-available: Al 758 mods
» /etc/apache2/mods-enabled: 243} E mods

b ...222727272727777



Apache MPM

p OfL =l

p =

» OfL}

apache Z2MNA7VF 2E Q= X2|otCtH
Of B2 AMEX7 H&E M £271 02 =2 A
Ol 20| M7 EAAN ZEMLZFEHAEH, B QFS CF S

e
= |

=P\

1

» Multi-Processing Module: Apache 0@l ZE XAV} 28 = K4
T Z M 20|A 281510 ME|ote= ot 2=

» M| 7FX| Bt - prefork, Worker, Event



Apache MPM - Prefork

» St 79| process?t ¢ 79| thread
» St 7H9| thread 7| 3t 710 HZ S Bt

» 10000F 0| =£5tH 1000071 2| process
» H22|E HO| FOIHS

» 1712| process’ H{A|H 1HO| HEAT FZ4
p OHE A Ol A=

» Single or double core0f| Al 4=



Apache MPM - Worker

ot 749 process?Zt O 2171 2| thread
> ot 7iel thread?t B 7S] HZES HE

» Prefork HAIHCI= I 22| 2 S AT

1IN

o
[

» 171{2| processZt HHX|H O{2{Fo| ¢
» Prefork2CH= HOHCE S0t

eyl A O
O|L$7E I )VI\

» Multi coredjAl M=



Apache MPM - Event

» Prefork, Worker: “2t 72| thread”| ¢t 72| A& = EL”

O o
—, ®Z0| &0otA S MH(KeepAlive), Ct2 20| S0{2 W{7X| A= thread?} CH
7| &Ef= AO{OF 2

» Event: 2482 = thread / 282 NH2|6t= threadE 2 £ 2|

» Apache 2.45E stable®t 7|52 £ F7}



> d2fo| HTTPELD AfHi= Sato|AET} Bl M0 Ciof XT3
segstn, dze Zas

=5

» KeepAliveE on2 £ SfE2 M KeepAliveTimeOut &2 &2
Al 21O 88= 75 E

» 2719| process, 2B 2| AR A7t 22t 10012 2= HHCIH | 2

> T on2 2 28 A0 OfL|2r, EHA = X M 22| S0
[Th2t 250l OF g

d

» =7Z0| 10000 Q! AFO|E2IH, 1000070 2] thread!



Apache2.conf - MPM

<IfModule mpm_[prefork | worker | event] module>
StartServers: A|ZrA| process2| 2=
ServerLimit: process2| Z|CH 7=
MaxRequestWorkers: SA|0f| A& 7+S St process / thread 2| 7l =
MinSpareThreads: &1 U= threadQ| Z|2 7l
MaxSpareThreads: =1 U= thread?| Z[C{ 7=
ThreadLimit: process’t 7t X| = Z[Cf thread 7H=
ThreadsPerChild: process?t A& 7tX| = thread 71 ==
MaxConnectionsPerChild: process / thread™ SA| H2| 75t %[0 @F

</lIfModule>



Apache Mods

» = Modules = Plug-ins = Addon

» core, mpm_[common | prepork | worker | event]
» OrIiX| 7|2 S LK 2| #H 25

» alias, rewrite: URL 2|CO| =M

» auth basic, auth_digest, authn_alias, ...
p OIS HH D5 (ALEA IS 7 3 £0 )

» cgi: common gate interface 2=

» cache, ssl, Idap ... more and more ...

» + third-party module!



Common Gateway Interface

» “astandard way for web servers to interface with
executable programs installed on the server that generate
web page dynamically”

» Django: & H|O[X| S SH2ZE 4do17| ?eh Lo /A3

» execute: python manage.py ...

» Chrome <-> Apache?2: HyperText Transfer Protocol
» Apache?2 <-> Django: Common Gateway Interface

» WSGI (Web Server Gateway Interface). CGl for Python



Virtual Host

> oF MEO A O 2] 7h2| EAIO|ES = Foll 2 A}

=
» IPFA= ot lE| =0 9l Of == Ofe] 7
» P42 =0 91 Of = O Of e
» CIE IPFAQ0H 22 &S MH[A
» 02 ZEOA A E CHE AIO|E

» 800{| A= ara, 80800{| A= OTL



Avallable / Enabled

» Available: At 7158t A=2| “4A[” LHAO| A& K= =2
» Enabled: A& A =2| symbolic linkE 202 &

=
» apache &8 A| 0| 20| = mods / vhost’t EE

» aZzenmod / a2dismod <module-name>
» azensite / a2dissite <vhost-name>



Apache2.conf

VeV V

v

ServerRoot: apache?} AX| & =4
PidFile: Pid It Y2 X Zst= AZ; apache root ZE2M AT} A|ZHE [If XHAO| pidE 7| &
KeepAlive: On | Off; Listen: 282 8BS ZE HS E 7|

TimeOut: R8-S 24iiot7| ™7HA| 7|Ct2|
20| SO|2MFH 60== 20| 2= TS
OF Ot

LoadModule: 8iE 2 &2 2 ESIC}: Include: S| S A m}
IfModule: SiE 2=0| EEE|QUCIH =& ol &= 23
DocumentRoot: E0|A] M2 7tsof 0ol It EE|E X| ™

» ex: DocumentRoot “/data/web/samjo” & 3%

ujo

—

[EEE
HI
E

ot e
oo
H
l
of
[l

rot
il

sambradjo.net/sparcs/abc.html => /data/web/samjo/sparcs/abc.html



Apache2.conf

» Directory: 578 directory0f| 2t M &5t= d8== FOTCL.
» <Directory /data/web/samjo/abc> ... </Directory>
» Options: 78 directory0f O{Het &850| 7Is2tX| 2FStCt.
» All, ExecCGl, FollowSymlLinks, Includes, Indexes, MultiViews
» ex: Options +FollowSymLinks -Indexes
» Directoryindex: directoryS Q&% [[f, &0t Ot S =22 MY,
» ex: Directorylndex index.html
sambradjo.net/abc/ => /data/web/samjo/abc/index.html
» Alias: DocumentRoot?} Ol L& EHE A A S0 =& oty
» ex: Alias /media/ /data/samjo/static/

sambradjo.net/media/abc/a.js => /data/samjo/static/adc/a.js

» AllowOverride: .htaccessIt 2 £ AH S override & = U =X| ™AL}



.htaccess

» LIEHE| B2 CHE 28 8= 8ol 2Al

» ex: /var/www/abc E00|= ALEAL 2I50| 22, CHE X0l= =228
» ol d 20| .htaccessEt= L& = US0 1 20| LIES 2 &
» HHE A| apache2.confdl| AllowOverride?} A &[0 A0{OF &t

» AllowOverrideE 289 42 557 82 = AS

» http://httpd.apache.org/docs/2.4/ko/howto/htaccess.htm|



http://httpd.apache.org/docs/2.4/ko/howto/htaccess.html

DIY

» Do It Yourself

» Apache= 3780 EE +=E=2 7| EE Eolot! U=

p Lok &0 Uit B2 8771 A MO|LIOA CrEot A O|AS

» http://httpd.apache.org/docs/2.4/ko/vhosts/
» http:.//www.stackoverflow.com/



http://httpd.apache.org/docs/2.4/ko/vhosts/
http://www.stackoverflow.com/

Tutorial

» Tutorial = H:
» 1. wseminar*.sparcs.org2 £ =0{7IH 2210| ISt= html= =R EAH
» 2. wseminar*.sparcs.org:80802 £ S0{7}H 11} CtE htmlS = & X

» Tutorial 2}8:
» 1. /var/www/html/ 0 index.html It &S F7rot11, Aot= &S X-J it
» 2. ports.confd 8080 EE = 7|0t
» 3. /var/www/html2/ 0f| index.htm

|
» 4.site-available 20| M| .conf OIS Ot



Tutorial Process

» vi /var/www/html/index.html
» vi /etc/apache2/ports.conf
» Listen 80802 7|StCt.
» mkdir /var/www/html2; vi /var/www/html2/index.html

» cp /etc/apache?2/sites-available/000-default.conf
/etc/apache2/sites-available/001-new.conf

» Vvi/etc/apache?2/sites-available/001-new.conf
» <VirtualHost *:80> => <VirtualHost *:8080>

» /var/www/html => /var/www/html2

» azensite 001-new; service apache?2 reload



> MAOIM = B2 50| 4A0[= & AH sw
» 14.24% of all active website (2015/04)

» Nginx, Inc.0 2|3} 7i& (2011H 2 &)

» =4 H{H:1.8.0

» Cross-Platform

» Linux, Mac, Windows, Unix, Solaris, BSDs ...



Apache vs Nginx

» Process, Thread, Event-based vs Event-based
» Nginx?l concurrent requestA| § &2 O 22| £ AL

» Administrative options, .htaccess vs None
» Nginx= Z&7| 2857| O =10 HE
» 2L} QIFO|L; &4 ARE ALY Cfiet @82 Apache 2Lt £5

> “Apache= FAX| U, B2 7|sat =bg Z= 80| EX{5t1
Nginx= 781 i = |E||_} MM o g2 7|<0| ®C}




Nginx Overview

» apt-get install nginx (1.6.2& At&gtL|Ct)
» service nginx [start | stop | restart | reload | status]
» HF MU S HHL D LEA = BEEA| restart EE+ reload S S| T AH

» /etc/nginx: root directory

» Nginxe| 87 gl &l Hio|H 2| o

» /var/www: site root
» /var/log/nginx: log files



Nginx Conf Files / Mods

» /etc/nginx/nginx.conf; 7| & A&

» /etc/nginx/conf.d/: F7HA QI 4™ W=
» /etc/nginx/sites-available: AF2 7+5 %t vhost
» /etc/nginx/sites-enabled: 23 3}=l vhost

» mod: ./configure —add-module=/path/to/module/source

» sites: a2ensite / a2dissite A & WA HEE O Y= QiCt.

» % In -s& AM23}H0] symbolic linkE Z20{FH ZIC},



Nginx Settings

» Apache®t syntaxaf 2| Xt0|7f S
» <Keyword> ... </Keyword> vs keyword { ... }

» PascalCase vs lowercase with_underscore

C| B BE0|D2 LIDiX| 3

T

» Apachelt FASH 7| E7} G

s
S MEpstn ASH Bas A

» http://nginx.org/en/docs/



http://nginx.org/en/docs/

Tutornal

» Tutorial = H: nginx2f uwsgi= AIE°t% django Z =M E E X E A

Web Browser :
(ex: Chrome 43)  y17p Port 80 uWSGI Port 22223

» Tutorial 1t8:
» 0. apache2 SX|A|7|7| (service apache? stop)
» 1. python 2 Django, uwsgi & X|
» apt-get install python python-pip python-dev
» pip install django uwsgi

» mkdir ~/django/; cd ~/django/; django-admin.py startproject sample

» 3. nginx 2™SI10 uwsgiE A HSH7|
g g



Tutorial Process

» wget https://raw.githubusercontent.com/nginx/nginx/master/conf/uwsgi_params -O
sample/uwsgi_params

» Vi /etc/nginx/sites-available/default; service nginx restart
upstream django { server 127.0.0.1:22223; }

server {

listen 80; charset utf-8; server_name wseminar*.sparcs.org;

location / {
uwsgi_pass django;

include /home/ /django/sample/uwsgi_params;

}
» cd sample; uwsgi --socket :22223 --wsgi-file sample/wsgi.py


https://raw.githubusercontent.com/nginx/nginx/master/conf/uwsgi_params




Supplementary Slide

EFS| WWW / WEB SERVERZ 2 4F2t0| I X|OF 2G| 0F o A=



Process and Thread

» Process: instance of a computer program that is being executed
» XA EESl memory S7tE 78 (2" L, &+H H|O|H =g

» A0 DEVI HAE| =S O] 7HC| threadE 7IE = US

» Thread: smallest sequence of programmed instructions that can
be managed independently by a scheduler

» Thread= process2| 8 @4

» &2 process?| thread= 222 S/t US




Symbolic Link

» Special file that contains a reference to another file or dir.

» 20 82 S I B2EE HE /s

p S 2ol X 2| BlO|E ARSI e — LRI E 2 & 71N =2
» = L0 AKX AL A H| &l 820 = symbolic linke HotX| &=
>

In -s target_path link_path

» c.fShortcut (HF27}7|) in Microsoft Windows
> 8IS IHU0| AT 4L S0 = Zo| HYE

» TEIYOIM SH 2|2 R0 T WY T CIAE S THHE 5 AUS
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» http://en.wikipedia.org/

» http://nginx.org/en/docs/
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» 2012 Wheel Seminar - 12. Web by yasik

» 2012 Wheel Seminar — 14. Apache by aon
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