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The Basic

* Web Server L Tna18819n15%181801U0R8N5IH Client-Server d11491% Laegldaz
LZaaeaLAINU Web Server H1%N19 Web Browser %138 Web Client

* Web Server 3=l UuNLAU Web Content ¥i58 Web Site A9 %N1IIADNADTZHAI1 Web
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* Tudagiunisiden web Server tagilndonlarosiilasiiuas dawainazld
Framework (Middleware) \U%Hana1952%919 Web Client a2 Web Server

* Framework NHexnl#lein ASP.NET, Apache, Ruby on Rails, NodeJS, Wazdw 7 80



Web Server Architecture
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§89N19F8
1. dolwdNifendaenu URL 7 Request

2. #5319 HTTP Response AItAiR3ANANTT i S

Request Response Application Server

UszNlanauw Database T —

* 15781N15088NLUY Web Server 158930
n1SidaNee e FasLuUy

HTTP HTTP
Request Response

Servlet Response _

1. Concurrent Approach
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Concurrent Approach
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Request Tviaunansu Request Tl
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Event—-Driven Approach

® Single Thread Slngle Process 8919

Event Handler 28118 58N1308USY
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Web Server in Action

® Client @ansanu DNS (Domain-Name Server) tiauUasdaaas Server LT IP
Address

® Client #519N19L3ANABNU Server WUU HTTP (HyperText Transfer Protocol) W1

TCP/IP (Transmission Control Protocol / Internet Protocol)
® Client d9%@289 Web Content N6iagn15LUds Server

® Server §9NaU Web Content NL38nN

‘ | http connection
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Web Content

® Web Content ﬁa?lyaajaﬁagn%gﬂl,wmlm MIME (Multipurpose Internet Mail
Extensions) lAafl Header 284 Web Content 92618932y U3ztnN209%0%8

® Text/html t@NE13 HTML

® Text/plain Farnnflufinissnsadeu

® Application/postscript LanN&"9 Postscript (A&18 PDF)
® Image/gif Binary image hwWasuNm GIF

® Image/jpeg Binary image wWasSuwNm JPEG

* LaZAW 7 ANNINNTE

* Client \danuaniUndayanin MIME type Nilasu (Tudagdwsnsenin Media type)



Static and Dynamic Content

® Content N189NAUNIAN Server Ih3UWUUA89 HTTP Response ana1sawudlsiln
§89LUUAD Static LAz Dynamic

® Static Content Aia Content NgnUwfnadlnlnauazazgnisenldlanuiinIa HTTP Request
Aaeg 19 EnlWa HTML SUAW ARULRES

* Dynamic Content A8 Content ﬁgﬂa%ﬁﬁumu HTTP Request nlasulwaz i
Aaeadndayanlaainn1sUseiialag Server 91NANABINTSADY Client

® Search Engine lWA&L@NN2 Static Content LHBYININ1SIAAIRUNAANSADILIU



HTTP Requests

® HTTP Requests Usznaulumae Request line AMNAIE O %58 URT
Request headers ISBN 0-486-27557-4

® Request line . <method> <uri> <version>

urn:isbn:0-486-27557-4

* <version> ABLIDSAUYBY HTTP TagUin Version 3.0 \UnI05d%
a1gm \Ualdswl 2018 usnateidudsnald version 2.0 g

® <uri> (Uniform Resource Identifier) Fasvsanswensln Server
30 duwlane URL (Uniform Resource Locator) R
1 fesurbezaanIne1nsle Server h38 URN (Uniform
Resource Name) Aausdansadio Attribute 289N3NE1NTHI 7
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HTTP Requests’ Methods

* <method> wn1snszvitundayanansdelu <uris Hulule 7 wuu
* GET - 138N Resource ﬁagﬂ% Server (ﬁ,j\‘l Static W&z Dynamic)
* pOST - dedayaluunlasaiuzfiiieadas Resource i
* OPTIONS - finwA3Snidansaniy Resource
® HEAD - Aa18 GET WARLANIE Header 2849 Resource
e PUT — LWABuANINNALL Resource AaaATln

® DELETE — aU Resource

TRACE - 19d81%5U Debug



HTTP Responses

® HTTP Responses Usznaulusae Response line ANNA2E O 158 Response header

® Response line . <version> <status code> <status msg>

* <version> A LI05%1ABY HTTP Response 81332 LaliawAU HTTP Request N&dLAINN
® <status code> ABAILAINTZUUANIWE2BY Response

* <status msg> ABABAITNATEIINENAEUI <status code> L%
* 200 OK 138 Error
® 403 Forbidden Server lad134150L3189 Resource L&

® 404 Not found V[,&il,%a Resource NANHARA
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Response Header

® Response header . <header name>. <header data>
* TidayaiiaiAnaIndayale Response line

® Field ﬁﬁwﬁ’mﬂ% <header data> LA
¢ Content-Type Aa MIME Type 4839 Response body

Content-Type: text/html; charset=utf-8

* Content-Length A AITNE1I289 Response body (viaeLTw Bytes)
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Evolution of HTTP

® HTTP 1.0 LSHNEWAIBNISHIIS TCP
Connection V‘}ﬂﬂ%ﬁﬁﬂ’l’i Request
%158 Response 2831NAABNINALSUE
4838339 Client-Server 9ZHDINIWNIT
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® HTTP 1.1 uneunha28n13 Keep-
alive 48 Request fatitaalalmels
Badd519 Connection G[,‘Viai
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HTTP/1.1 Baseline

Evolution of HTTP (2)

* waSufin1snmw vnlWE Resource 7
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Connection Remains Open
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Head-of-line blocking

Sender Network
]
user | kernel

* nsdedananin TCP fdaRagiin1snsiadey
11 Packet fideluasudaundela uavuiidona
T¥n1sdefimnardinindayannvias
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* Joywnhd#ai38n11 Head-of-line blocking

Receiver

HoL block i.tl.'g.
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HTTP 3.0

* HTTP 3.0 uATnrIAINa1IAIBnISIENISIHaNGE HTTP Request Over QUIC
wuulnd Quic Client

¢ QUIC (Quick UDP Internet Connections) WEN I
lne Google HidnneyinlvinsidansasInsa
wazUaanAgNINA

HTTP Request

® QUIC Stream U235 QUIC Connection Laglaisiaefl
%99 Warm-up 8nNd QUIC Packet WRIHIN1AN HTTP Response
UDP Datagram #inlWasdayauennnlauas lidona
FANWLaZ AT

* n5iEaNABLUU TCP LNAN1S Encrypt ¥inlw
sx1IaAnAy I ls win1sidassiawuy QUIC &

N5 Encrypt BOLAAY JIRAIMNUAERALNINAIN -



Implementation

* Tufagu Chrome uaz Firefox 5895UN151891% HTTP 3.0
® Chrome Canary a2 Firefox Nightly Build L58NA809LFINMASILINLALHDWARETEH 2019
® Chrome 79 LUl1959WLSNNTDISU HTTP/3 LUULANAI LWLABWSWITAN 2019

* Firefox 72.0.1 NUaa8lRA1IRaRLWADWNATIAN 2020 §1N1905895U HTTP/3 L

® Open source libraries @1%15U Developer NAAINISWAIWI Server LAaN15b QUIC
Wae HTTP/3 Hmeh quiche a4 Couldflare, neqo 7ad Mozilla, proxygen a1
Facebook Wag Google, Isquic 284 LiteSpeed Wazdth 7 NNINN1E

* 939 7 WA QUIC ANIANWALAILAZHAIMNNYIBINNIZRILET QUIC NIFINWIINAY
HTTP/2 WANUZDINNALAZIZINRENN FINRUILENDaNNILUY HTTP/3
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