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Chuong 2: Noi dung trinh bay

7 2.1 Cac nguyén ly cua A 2.6 Chia sé file P2P

ung dung mang 3 2.7 Lap trinh socket
7 2.2 Web va HTTP v6i TCP
J 2.3 FTP 3 2.8 Lap trinh socket voi
1 2.4 Electronic Mail UDP
= SMTP, POP3, IMAP 7 2.9 Xdy dung mot Web

0 2.5 DNS server
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Chuong 2: Lép Application

Muc tieu:

A3 Khdi niém, cdc khia
canh hién thuc cua
cdc giao thic tng
dung mang

% Cac mo hinh dich
vu l6p Transport

% M0 hinh client-
server

% M0 hinh peer-to-peer

3 Nghien ctu giao thuc
thong qua xem xét
mot so giao thuc lop
application

« HTTP

« FTP

+» SMTP / POP3 / IMAP
«= DNS

3 Lap trinh tng dung
mang

<+ socket API
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Mot s6 thg dung mang

3 E-mail 3 Dién thoai Internet
3 Web 3 Hoi thao video thoi
3 Tin nhin nhanh gian thuc
3 Ddng nhap ttr xa m Tir}h todn I6n, tinh
3 Chia sé file P2P todn song song
3 Tré choi nhiéu ngusi

trén mang
7 Streaming cac video

clips
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Tao mot thg dung mang

application
transport

Viét chuong trinh dé:

% chay trén cdc h¢ thong dau
cudi khdc, va

+ truyén thdng qua mang

= Vi du: Web: phan mém Web
server ’rruyen thong vai
phan mém trinh duyét

Phan mém nho viet cho cdc
thiet bi trung tam mang
+ cdc thiét bi trung | tdm mang

khong chay cdc md tng dung
cua nguoi dung

% 1ng dung trén cdc hé ’rhong
dau cuoi cho phép phat
trién tng dung nhanh, pho
bién
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o ERN 2.1 Cdc nguyén ly cta thg dung

James F. Kurose
Keith W. Ross
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Cdc kién tric cia tng dung

3 Client-server
7 Peer-to-peer (P2P)
J Lai gitra client-server va P2P
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Kién truc client-server

server.
<+ host luon hoat dong
+ dia chi IP ¢6 dinh
= nhém cdc server dé chia
sé cong Vviéc
clients:
+ truyén thdng véi server
+ €6 thé két noi khdng lién
tuc

+ €6 thé cé dia chi IP thay
doi

= khong Truyen thong truc
tiep véi client khdc
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Kién tric P2P thuan tdy

A khong cé server luon
hoat dong

3 truyen thong fruc tiep
véi hé thong dau cuoi bat
ky

7 cdc diem ket noi khong
lien tuc va thay doi dia
chi IP

3 Vi du: Gnutella

B¢ linh hoat cao nhung kho
quan ly
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Lai gitra client-server va P2P

Skype

<+ thg dung dién thoai Internet

<+ Tim dia chi cta thanh vién ¢ xa: server trung tam

= Két ndi truc tiép Client-client (khdng thdng qua server)
Tin nhin nhanh

<+ Chat gitta 2 user la P2P

< MO hinh client-server:

» User ddng ky dia chi IP cua ho vagi server trung tam khi truc
tuyén
- User tiép xtc voi server trung tdm d¢ tim dia chi IP cua ban

Lop Application
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Tién trinh truyén thdng

Tién trinh: chuong trinh
chay bén trong 1 host.

7 trong clng host, 2 tién
trinh truyén thdng ding
truyén thong noi bo (do
hé diéu hanh xdc dinh).

3 cdc tién trinh trong cdc
host khdc nhau truyén
thdng bing cdch trao
doi cdc thdng diép

Tién trinh Client: tién
trinh khoi tao truyén
thong

Tién trinh Server: tién
trinh cho dé duoc tiép
xuc

3 Chd y: cdc ung dung voi
kién trdc P2P cd ca cdc
tién trinh client va
server.
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Sockets

/ 4 \ 5 ® A H t/ h t/
3 cdc tién trinh giri/nhan oo server

cdc thdng diép dén/tur

socket cua no @ __ dibukhién @
boi nguoi
0 socket tuong tu nhu cta @ phit trién @
< A N 2 4R A i du
2+ tién trinh gui day thdng Hhe cune

diép ra ngoai ctra TCP véi TCP véi
gL A A bo dém e bo dém,
<+ tién trinh nhan phu thudc A S

A

\ ; A cac bién cac bién
vao ha tang luu thong mang
thong diép dén socket thich L
hO’p diéu khlép
’ badi hé dicu
hanh

3 API: (1) lua chon giao thic van chuyén; (2) kha ndng
chinh stta mot vai tham so6 (xem phan sau)
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Tién trinh dinh dia chi

7 dé nhan duoc thdng A Nhén dang bao gom ca
diép, tién trinh phai cé dia chi IP va cdc s6 cong
nhan dang (identifier) (port) lién két voi tién

7 thiét bi host phai cé dia trinh trén host.
chi IP duy nhat 3 Vi du vé so port:

A Dia chi IP ma trén dé + HTTP server: 80
tien trinh dang chay cé %+ Mail server: 25
du dé nhan dang tién 3 Dé gtri thong digp HTTP
trinh? cho web server

s KHONG, nhiéu tién trinh gaia.cs.umass.edu :
ﬁé;hé chay trén cung 1 = IP address: 128.119.245.12
0

% Port number: 80

Lop Application 13



Dinh nghia giao thirc 16p \tng

dung

7 cdc kiéu cua trao doi
thong diép
+ Vi du: yéu cau, ddp ting
0 CL'I phdp Thang diép:
» CAc truong nao trong
thong diép va lam sao mo
ta?
3 Ngit nghia thong diép
Y hghia cua thong tin
trong cac truong
0 Cac quy tac de khi nao
va lam sao cac ‘rnen trinh
gti va ddp ung cdc thong
diép

Cdc giao thirc Public-
domain:

3 Binh nghia trong RFC

3 Cho phép cong tdc

3 Vidu: HTTP, SMTP

Céc giao thuc doc quyén:

3 Vi du: KaZaA

Lép Application
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Dich vu van chuyén ndo thg dung khdng cin

Mat mdt dir lieu
7 mot s6 ang dung (vd:

audio) ¢ kha nang chiu loi

0 cdc ung dung khac (vd:

truyén file, telnet) yéu cau

dir liéu tin cay 100%

Dinh thi

7 mot s6 tthg dung (vd:
dién thoai Internet,
tro choi fuong tdc) yéu
cau do tré thap dé dat
hiéu qua

Bandwidth (bdng thong)

7 mot s6 ung dung (vd: da
phuong tién) yéu cau
bdng thong dé dat hiéu
qua

I cdc tng dung khdc mém
déo hon cé thé dung bat
ky bang thong nao ciing
duoc
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Mot s6 yéu cau doi voi cdc ing dung pho bién

Application Data loss Bandwidth Time Sensitive

Truyén file  khong mém déo khéng

e-mail  khéng mém déo Khong

Web Khéng mém déo Khong
audio/video  chju 16i audio: 5kbps-1Mbps €0, 100 mili giay

thoi gian thyc video:10kbps-5Mbps
audio/video da lwu  chiju 16i Nhw trén co, mot vai giay
Tro choi twong tac  chju 16i Mét vai kbps c6, 100 mili giay
Tin nhan nhanh  khéng mem deo C6 va khong
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Cac dich vu giao thic Internet

Transport

TCP: UDP:

O connection-oriented: can thiét O truyen di ligu khdng tin
lap tién trinh gitta client va cdy gitra gui va nhan
server 7 Khdng ho tro: thiet lap két

O Van chuyén tin ciy: gitta tien hoi, tin cay, dieu khien
trinh gtri va nhan luong, diéu khién tac nghén,

dinh thi, bao dam bang

O Dicu khien luong: nquoi qiri sé : :
g 19V 3 thong toi thiéu

khdng lan dt nguoi nhan
O Dicu khien tfiac nghén: didu tiét , 7
nguoi gui khi mang qua tai Thé \’rhi sinh ra UDP &¢ lam
9 Khéng hi tro: dinh thi, bao gi?
dam bdng thong t6i thiéu
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Cdc giao thuc |6p application, transport

Giao thuece 16p

Giao thwec dwéi 16p

Application Application transport
SMTP [RFC 2821]
e-mail Telnet [RFC 854] TCP
Truy cap terminal tv xa HTTP [RFC 2616] TCP
Web  FTP [RFC 959] TCP
Truyén file  déc quyén TCP
streaming multimedia  (vd: RealNetworks) TCP / UDP
doc quyén
DPién thoai Internet  (vd: Vonage,Dialpad) UDP

Lop Application
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2.2 Web va HTTP
. ESunulcd’ §

James F. Kurose
Keith W. Ross
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Web va HT TP

Mot s6 thuat ngit chuyén mdn

7 Web page (trang Web) bao gom cdc objects (doi
tuong)

3 Doi tugng ¢é thé la file HTML, hinh anh JPEG
image, Java applet, file audio,...

7 Trang Web file HTML co ban s& chia mot s6 doi
tuong cé tham chiéu

7 Moi do6i tugng cé thé dinh dia chi bing mot URL

3 Vi du URL:

www . someschool .edu/someDept/pic.gif

S— S I
——

Tén host Tén Egé’ng dan
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Tong quan HTTP

HTTP: hypertext
transfer protocol
O Giao thuc I6p tng dung cua
Web
3 MG hinh client/server
% Client: trinh duyét yéu
cau, nhan va hién thi cdc
doi tuong Web
+ Server: Web server gui
cdc do6i tugng ddp ttng
cho yéu cau
3 HTTP 1.0: RFC 1945
a9 HTTP 1.1: RFC 2068

PC chay
Explorer

Server
chay

Apache Web

server

Mac chay
Navigator

Lép Application 21



Tong quan HTTP

Dung TCP:

3 client khoi tao két noi TCP
(tao socket) dén server, port
80

7 server chap nhan két n6i TCP
tu client

3 Cdc thong diép HTTP (théng
diép giao thic lop
application) trao ddi giita
trinh duyét (HTTP client) va
Web server (HTTP server)

A Déng két noi TCP

HTTP la "khong trang
thai"
0 server khong gir thong

tin vé cdc yéu cau trusc

dé cua client
van dé lién quan

Cdc giao thirc ndo gitt "trang
thai" la phuc tap!

3 lich st qua khir (trang thai)
phai gitt lai

3 néu server/client bi su co,
cdch nhin cia no vé “trang
Thgii" mau thuan, phai duoc
dieu chinh
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Cdac két noi HTTP

HTTP khéng bén viing HTTP bén viing

3 Chi ¢é t6i da la 1 doi 7 Nhiéu d6i tuong cé thé
tuong duoc gui qua 1 duoc gtri qua 1 két noi
két noi TCP. TCP don giita client va

9 HTTP/1.0 ding HTTP server.
khdng bén viing 9 HTTP/1.1 mic nhién

ding HTTP bén viing
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HTTP khdng bén viing
(chtra text,

www . someSchool . edu/someDepartment/home. 1ndex 10 hinh)

la. HTTP client khéi tao két noi
TCP connection d&én HTTP
server (tién trinh) tai
www.someSchool.edu trén port
80

1b. HTTP server tai host
www.someSchool.edu cho két
noi TCP tai port 80. “chap
nhan" két noi, théng bdo cho

client
2. HTTP client gui HTTP thdng

dip yéu cau (chaa URL) vdo

trong socket két noi TCP. 3. HTTP server nhan thdng diép

Théng diép chi ring clien‘r\ yéu cau, dinh dang thong diép

muoh cdc dbi tuong ddp irng chira d6i tuong duogc

someDepartment/home.index yéu cau va guri thdong diép vdo
trong socket cua né

Thoi gian

l Lép Application 24



HTTP khdng bén viing

/ 4. HTTP server déng két noi TCP.

5. HTTP client nhan thang diép
ddp tng chtra file HTML, hién
thi nd. Phan tich cd phdp html
file, ¥im ra 1 tham chiéu dén
doi tuong jpeg

Time 6. Lap lai cac busc tur 1-5 cho cdc
! doi tuong jpeg khdc
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HTTP khdng bén viing: thoi gian ddp
ung

Dinh nghia RTT: thoi gian dé |
gtri mot géi nho di tir i) 0
client dén server va quay
|ai. khoitao

L , két noi ( \
ThG' 9|an dClD ung: TCP RTTX
9 Mot RTT dé khoi tao két  seveie Lo— 1

nél TCP - RTT<( \» tgril?}rflén
7 Mot RTT cho yéu cau \ /}ﬁle
HTTP va mot vai byte dau nhan fife-
tién cua ddp ung HTTP
duoc tra vé
7 Thoi gian truyén file
Tong cong = 2RTT+ Thoi
gian truyén file Lop Application 26
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HTTP bén viing

Van dé véi HTTP khong bén ( Bén vithg khdng cd pipelining:

vung: o 3 client phdt ra yéu cau méi
O Yeu cau 2 RTT moi dbi tugng chi khi ddp tng trusc dé da
3 Hé dicu hanh lién quan dén nhan xong

moi két noi TCP

0 Cdc trinh duyét Thu:cng mo
song song cdc két noi TCP dé
dem ve cac tham chicudén [—

3 1RTT cho mdi d6i tugng
tham chiéu

Bén vitng ¢d pipelining:

.-

cdc doi tuong 3 mac nhién trong HTTP/1.1
HTTP bén viing 3 client gti yéu cau ngay sau
O server bo ket noi sau khi mé khi gap mot doi tugng tham
de gui ddp ung leaves chiéu
0 cdc théng diep HTTP cua 3 i+ nhat 1 RTT cho tat ca d6i

tién ‘rrmh con cung mo hinh
client/server guri thong qua
két noi mo

—

tuong tham chiéu
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Thong diép yéu cau HTTP

3 2 kiéu théng diep HTTP: yéu cau, ddp irng
7 Thong diép yéu cau HTTP:
= ASCII ( dang thac con nguoi ¢é thé doc dugc)

dong yéu cn‘au}\
(cac lénh GET, POST,” GET /somedir/page.html HTTP/1.1
HEAD) Host: www.someschool .edu

User-agent: MozillaZ4.0
Connection: close

Accept-language:fr

cac dong
header

ky tu xudéng dong / A . ‘
A 4h s . 2" (thém mot ky t ong don
ve dau dong méi chi ( )t ky tw xuong dong)
diém cuoi clng cua

thong diép

Lop Application
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HTTP thdng diép yéu cau: dang thirc

tong qudt

| request
line

header
lines

Entity Body

Lép Application
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Tai |én form input

Phuong phdp Post:
3 Web page thuong chua
form input Phuong phdp URL:
3 Input duoc téiléenvao O Dung GET
server trong than thuc o Input duoc tai Ién

thé trong truong URL cia
dong yéu cau:

www . somesite.com/animalsearch?monkeys&banana
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Cdc kicu phuong phdp

HTTP/1.0 HTTP/1.1

J GET 0J GET, POST, HEAD
J POST J PUT

7 HEAD = tai |en file trong than

thuc thé dén duong dan
duoc xac dinh trong
truong URL

0 DELETE

+ x0a file dugc xdc dinh
trong truong URL

% hoi server dé mic d6i
tugng yeu cau ma khéng
dadp ing
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Thong diép ddp tng HTTP

dong trang thdi

iao thic
mg’g»r,«ang fh(ii\‘_ HTTP/1.1 200 OK
cum tir trang thdi) Connection close
Date: Thu, 06 Aug 1998 12:00:15 GMT
/s Server: Apache/1.3.0 (Unix)
caﬁegggg Last-Modified: Mon, 22 Jun 1998 .....
Content-Length: 6821
Content-Type: text/html

" 1 . /////) data data data data data ...
Dit liéu, vd: fgle
HTML yéu cau

Lop Application 32



Cdc mad trang thdi ddp ung HTTP

Trong ddong dau tién cia thong diép ddp ung server->
client.
Mot s6 mau:
200 OK
+ yéu cau thdanh cdng, d6i tuong yéu cau nim & phia sau théng
diép nay
301 Moved Permanently

+ d0i tuong yéu cau d& di chuyen, vi tri méi xdc dinh ¢ phia
sau thong diép nay (Location:)

400 Bad Request

+ thdng diep yéu cau server khdng hiéu
404 Not Found

+ tai ligu yéu cau khdng cé trong server

505 HTTP Version Not Supported

Lop Application
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Kiém tra HTTP (phia client)

1. Telnet dén Web server ua thich cua ban:

telnet cis.poly.edu 80 |Mé& ket noi TCP & port 80

(port HTTP server mac nhién) tai cis.poly.edu.
Moi thir nhap vdo gti dén &

port 80 tai cis.poly.edu

2. Nhap vao yéu cau trong lénh GET HTTP:

GET /~ross/ HTTP/1.1 Do ddnh lénh nc‘Jy (en‘rer' 2 Ién),ﬂ
Host: cis.poly.edu ban d& giri yéu cau GET toi thicu
(nhung day du) dén HTTP server

3. Xem thong diép dap ung gui tt HTTP server!
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Khao sat hanh dong cuia HTTP

7 telnet
3 Ethereal

Lop Application 35



Trang thdi User-server: cac

cookie

Nhiéu Web sites ding
cdac cookie
4 thanh phan:

1) cookie header line cua
thong diép dap ting
HTTP

2) cookie header line
trong thong diép dap
ang HTTP

3) cookie file luu trong
host cua user, quan ly
boi trinh duyét cua user

4) co s6 dir lieu back-end
tai Web site

=]

< Susan truy cap Internet

luon tir mot PC

+ She lan dau tién vao mot

e-commerce site xac
dinh

+ Khi yéu cau khéi tao

HTTP dén site, site tao
mot ID duy nhat va tao
mot diém ddng nhap
trong co so dir liéu back-
end cho ID d¢

Lop Application
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cdc cookie: luu git "trang thdi" (tt.)

Cookie file
ebay: 8734

Cookie file
amazon: 1678
ebay: 8734

mot tuan sau:

Cookie file
amazon: 1678
ebay: 8734

client server
| usual http request msg server %
usual http response + [ tao ID
< Set-cookie: 1678 | 1678 cho user >\
— usual http request msg :
cookie: 1678 |_, COOk.'e.-
— specific
| usual http response msg action
— usual http request msg :
cookie: 1678 |, COOk'.ef
spectific
.| usual http response msg action
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cdc cookie (tiép)

Cdac cookie dem lai:

7 sy cap phép

gio mua hang

cdc khuyén cdo

trang thdi phién lam viéc
cua user (Web e-mail)

g aa

Lam thé ndo dé giit “trang
thai":

3 cdc thoi diém két thic giao
thic: béo tri trang thai tai
sender/receiver thong qua
nhiéu giao tdc

7 cdc cookie: trang thdi mang
cac thong diép http

ngodi ra —

cdc cookie va su rieng Tu:

3 cdc cookie cho phép
cdc site biet nhieu hon
vé ban

7 ban cé thé cung cap tén
va e-mail cho sites
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Web caches (proxy server)

Muc tiéu: thoa man yéu ciu cua client khdng cén lién quan
dén server nguon

O user thiét 1ap trinh duyét: server
truy cip Web thong qua nguén
cache Proxy \ n

O frinh duyét gui tat ca yéu @ server _ S
cau HTTP cho cache C"ZHTN %
+ dbi tuong trong cache: P lfng E:’ W <
cache tra vé doi tuong NCZ*‘)
% nguoc lai cache yéu cau M
doi tugng tu server \)\<<‘?

nguon, sau dé tra vé cho
client

server
nguon

chen‘r
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Web caching

O Cache hoat dong tai ca Tai sao dung Web
client va server cachinq?-

3 Tiéu biéu cache duoc cai N
dat bai ISP (truong hoc,
cong ty, ISP riéng)

0 Giam thoi gian ddp (tng cho
yéu cau cua client

7 Giam luu thong trén lién ket
truy cap

A Internet rat ngo nghéch véi
caches: cho phép nhiing
ngudi cung cap noi dung
nghéo nan phan phat hiéu
qua ndi dung dé (cling vay
doi véi P2P file sharing)
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Vi du Caching

Gia su

3 kich thusc trung binh doi
tuong= 100,000 bits

7 t6c d6 trung binh yéu cau tur
trinh duyét dén server = 15/s

3 do tré tu router noi gui yéu
cau dén server nguon roi quay
lai = 2 s

Két qua

9 do kha dung cia LAN = 15%

7 do kha dung trén lién két truy
cap= 100%

servers
nguon

1.5 Mbps
lién két truy cap

J tong thoi gian tré = tré Internet + cache noi gt
tré truy cap+ tré LAN = 2 s + cdc yéu cau
phit+ mili s
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Vi du Caching (tiép)

Giai phdp cé thé

3 tdng bdng théng truy cép Ién,
vi du 10 Mbps

Két qua

0 d6 kha dung cua LAN = 15%

7 do kha dung trén lién két truy cap
=15%

3 tong thoi gian tré = tré Internet +
tré truy cap+ tré LAN = 2 s + mili
s+ mili s

3 thuong tdng chi phi

servers
nguon

10 Mbps
lién két truy cap

cache noi giri
y&u cau
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Vi du Caching (tiép)

cai dit cache

O

t6¢c do hd tro 1a 0.4

két qua

O

O

m

40% yéu cau s& dugc thoa
mdn hau nhu ngay lap tuc
60% yéu cau sé duoc thoa
madn baoi server nguon

d6 kha dung trén lién két
truy cap giam den 607%, do
Tg'é khong dang ké (vd 10 mili
s

tong thoi gian tré = tré
Internet + tré truy cip+ tre
LAN = 0.6*(2.01)s +
0.4*milis<14s

1.5 Mbps
lién két truy cap

cache noi
gui yéu cau

Lép Application

servers
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GET cd diéu kién

3 Muc tiéu: khdng gui doi tuong cache Server
néu cache dd cap nhat —  HTTP request msg
O cache: xac dinh ngay cua ban |f-m0d:g;:;8lnce- — d6i tuong
sao cache trong yeu cau khé
HTTP: ye==: — s do
e = ] response
If<r30d|£|ed since: — HTTP/1.0
ate 304 Not Modified
O server: ddp ung khong chea  _ — _ _ _ _ _ _ _ _ _ _ __ ______
doi tuong néu ban sao cache B P <t s
~ A . request msg
dd cép nhat: If-modified-since: —,
HTTP/1.0 304 Not <date> doi tugng
Modified co
HTTP response [ sua doi

«—  HTTP/1.0 200 OK
<data>
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2.3 FTP

networking &

third edition

James F. Kurose
Keith W. Ross
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FTP: giao thirc truyén file

=
gigo diénf £vp | truyén file | FTP
e o FTP I client server
" user
user ) 1 o
tai host hé thong 1—] hé thong
' file file tir xa

cuc bo

O truyén file d&&n/tir host tir xa

3 mo hinh client/server
+ client: phia khéi tao truyén (dén/tir host ¢ xa)
<+ server: host ¢ xa

J ftp: RFC 959

J ftp server: port 21
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FTP: két noi dit liéu, diéu khién riéng biét

két noi dieu khien TCP

A FTP client tiép xdc FTP port 21
server tai port 21, xdc dinh @‘ ” n
T?P nhlz: glq? Thuf Tr'arlspor'T et i di licu TCP

O Client lay giay phép thongqua ~ FTP port 20 FTP
két noi diéu khién client server

A Client xem thu muc & xa bing
viéc gui cdc lénh thong qua két
noi dieu khién.

3 Server mé két nbi dit lieu TCP
khdc dé truyén file khac

3 Khi server nhan Iénh truyén 0 Dieu 'l'(hlen ket noi: "out of
file, server mo két noi TCP band
tht 2 (cho file) d&én client O FTP server git lai "trang
3 Sau khi truyén 1 file, server thai™: thu muc hién hanh, giay

déng két ndi dit lieu phép trusc dé
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Céc lénh, phin hoi FTP

Vi du cac lénh:

3 gui nhu van ban ASCIT trén
kénh diéu khién

USER username

PASS password

3 LIST tra vé danh sdch cua

file trong thu muc hién
hanh

A RETR filename trich chon
(lay) file

3 STOR filename luu (dat)
file vao trong host ¢ xa

a u

Vi du mad tra vé

O

O

md trang thai va cum (nhu
HTTP)

331 Username OK,
password required

125 data connection
already open;
transfer starting

425 Can’t open data
connection

452 Error writing
file

Lop Application
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2.4 Electronic Malil

James F. Kurose
Keith W. Ross
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Electronic Mail

3 thanh phan quan trong:
O user agents
O mail servers

3J simple mail transfer
protocol: SMTP

User Agent

3 con goi la "mail reader”

O viét, stra doi, doc cdc thdng
diép mail

A Vi du: Eudora, Outlook, elm,
Netscape Messenger

7 cdc thong diép di va dén
duoc luu trén server

alr 0

SMT

~7 | user
B agent
mail
server
N
ooooo| SMTP
| ~
l B SMTP
mail ‘///'
server
alr |\
L0000 | user
Ak |agent
user
agent

outgoing
hang message

O hop thu user

zl [ N
| user
agent
]
mall alr |\
server user
agent
Hnnjnn
alr |\
user
agent
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Electronic Mail: mail servers

Mail Servers

O

O

mailbox (hop thu) chua cac
thong diép dén user
hang thong diép cho cdc
thdng diep email ra ngoai
(chuan bi gtri)
giao thirc SMTP gitta cdc
mail servers dé gui cdc
thong diép email
<+ client: mail server gti
+ “server": mail server
nhan

SMT

a( [N
~7 | user
B agent
mail
server
N
ooooo| SMTP
| ~
l B SMTP
mail ‘///'
server
alr |\
L0000 | user
Ak |agent
user
agent

alr 0

user
agent

mail
server

00000

alr |\
user
agent

| user

zl [ N

agent

Lop Application 51



Electronic Mail: SMTP [RFC 2821]

7 dung TCP & truyén tin cay thdng digp email tur client dén
server trén port 25
T truyén truc tiép: server gii dén server nhan
7 3 kénh truyén
= bat tay (chdo héi)
+ truyén thdng diep
<+ dong
A tuonhg tdc lénh/phan hoi
% lénh: van ban ASCII
+ phan hoi: md trang théi va cum

A cdc thong diép phai ¢ dang md ASCII 7-bit

Lop Application
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Tinh huong: Alice giri cho Bob

1) Alice diing UA viét thong 4) SMTP client gui thong diép
diép va “gui dén" cua Alice trén ket noi TCP
bob@someschool . edu 5) mail server cua Bob dit

2) UA cua Alice gtri thong diép thong diép vao hop thu cua
cla ¢d ay dén mail server; Bob
thong diép duoc gia nhap 6) Bob kich hoat trinh user
vao hang doi agent doc thong diép

3) Phia Client caa SMTP m¢
két ndi TCP v6i mail server

cua Bob
B [ ]
mC(ll ma|l ii‘f’\
ﬁ%\? user' server server

AV

RREiNN

Lop Application
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<

du tuong tdc SMTP

NDONOOOULOULOLOOLOOWm

- 220 hamburger.edu

: HELO crepes.fr

: 250 Hello crepes.fr, pleased to meet you
- MAIL FROM: <alice@crepes.fr>

: 250 alice@crepes.fr... Sender ok

- RCPT TO: <bob@hamburger.edu>

> 250 bob@hamburger.edu ... Recipient ok

- DATA

: 354 Enter mail, end with "." on a line by i1tself
: Do you like ketchup?

: How about pickles?

: 250 Message accepted for delivery
o QUIT
- 221 hamburger.edu closing connection
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Thtr nghiém tuong tdc SMTP:

3 telnet servername 25
7 thay 220 tra loi ti server

3 nhéap cdc Iénh HELO, MAIL FROM, RCPT TO,
DATA, QUIT

lénh trén cho phép ban giri email khdng can ding email
client (reader)
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SMTP

I SMTP dung cdc két noi bén
virhg

7 SMTP yéu cau cdc théng
di¢p (header & body) phai ¢
dang thiic 7-bit ASCIT

O SMTP server dung
CRLF.CRLF xdc dinh ket
thdc thong diép

So sanh voi HTTP:

O
O

O

HTTP: kéo
SMTP: day

tat ca déu cé tuong tdc
lénh/dadp ting, cdc ma trang

thai ASCIT

HTTP: mdi d6i tuong duoc
dong kin trong thong diép

ddp ttng cta né

SMTP: nhiéu d6i tuong duoc
gui trong thong diép nhiéu

phan

Lop Application
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Dang thic thong diép email

SMTP: giao thiic cho trao doi

cdc thong diép email
RFC 822: chuan cho dang t
van ban:

3 cdc dong header, vi du:

Fr'om
- Subject:
k/vac vo'i cdc lenh SM
0 body

- "thong diép”, chi co cdc ky
tu ASCII

header

body

Lép Application
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Dang thirc thong diép: cdc mé rong

multimedia

3 MIME: mé rong email multimedia, RFC 2045, 2056
7 cdc dong bo sung trong header ciia thong diép khai bdo

kiéu noi dung MIME

phién ban MIM

phuong phdp duing E\

dé md héa dit lieu  ———

kiéu, kiéu con,

From: alice@crepes.fr

To: bob@hamburger.edu

Subject: Picture of yummy crepe.
" MIME-Version: 1.0

> Content-Transfer-Encoding: base64
»Content-Type: 1mage/jpeg

khai bdo tham sé
dir liéu multimedia

/

dit lieu dd@ md hdd
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Cac giao thic truy cip email

SMTI-;’I SMTP & giao Thﬁq% oy
user — (o —. —E
agent T Truy cap [agent| g3

0 0000
mail server cia ngudi nhan

mail server cua nguoi giri

I SMTP: truyén din/luu trit vdo server cia hgudi nhan
7 Giao thic truy cap email: trich xuat tu server
+ POP: Post Office Protocol [RFC 1939]
- cap phép (agent <--> server) va download
%« IMAP: Internet Mail Access Protocol [RFC 1730]
- nhiéu tinh ndng (phuc tap hon)
- diéu khién cdc thong diép dd luu trén server
+ HTTP: Hotmail , Yahoo! Mail,...
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Giao thuc POP3
giai doan cap phép —

3 cdc Iénh phia client:
< user: khai bdo username

: +OK POP3 server ready

> user bob

+0K

pass hungry

+0K user successfully logged on

list
+ pass: password - 1 498
O cdc ddp ung phia server 2 2 912
2 +0K -
0 retr 1

<+ —ERR

giai doan giao dich,/cW

: <message 1 contents>

- dele 1

|U)C)C)U)U)C)C)U)U)C)U)U)U)C4|f?f?f?<7(0|

O list: liet ké cdc s6 thong retr 2

diép - <message 1 contents>
O retr: trich xuat théng diép :

theo s6 - dele 2

dele- xé - quit
0 dele: xoa - +OK POP3 server signing off
O quit
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POP3 va IMAP

nghién cau thém vé POP3

3 Vi du trudc dang che
do "tai xuong va xoa".

7 Bob khong thé doc lai
email néu thay doi
client

7 “tii xudng-va-git": sao
chép cdc thong diép
trén cdc client khdc
nhau

3 POP3 khéng giit trang
thdi cua cdc phién lam
Viéc

IMAP

7 Giir tat ca thdng diép
tai 1 vi tri: server

7 Cho phép user 16 chirc
cdc thong diép theo
dang thu muc

3 IMAP gitt trang thai
xuyen suot cdc phién
lam viéc:

+ cdc tén cua thu muc va
dnh xa gitta ID cua
thong diép va tén thu
muc

Lop Application
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2.5 DNS

networking &

third edition

James F. Kurose
Keith W. Ross
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DNS: Domain Name System

Con nguoi: nhiéu cdch Domain Name System:
nhan dang: O co 50 dit liéu phén bo hign thuc
= SSN, tén, #ho chiéu theo 16 chuc phan cap cua

nhiéu servers tén

Infernet hosts, routers: O giao thicc lop application host,

« dia chi IP (32 b'ﬂ_dc‘”? routers, name servers dé
cho cac goi dinh dia chi truyen Thong véi cdc tén phan
“ten”, vi du: g/a/ ‘(dia chi/dich ra tén)
www.yahoo.‘cpm - dung % leu y: chtcc ndng oi
) bsi con nguoi Internet, hién thuc nhu
Anh xa gitra dia chi IP va giao thic |6p application
ten? <+ phuc tap ¢ "bien” mang
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DNS

Céc dich vu DNS Tai sao khong tip trung hda
o Tén Host chuyén thanh ~ BONS?2 ~
dia chi IP 3 mot diém chiu loi
7 Bf danh Host 3 luu luong
« cdc tén ddng chuan va bi O khoang cdch co s¢ dit liéu
danh tap trung
3 Bi danh Mail server 3 bao tri
7 Tai phdn bo
% Cdc Web server ban khéng /inh hoat!

sao: tip cdc dia chi IP
cho 1 tén ddng chuan
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Co sé dit lidu cau tric, phdn bd

DNS Servers gbc

/\

com DNS servers org DNS servers edu DNS servers
yahoo.com  amazon.com pbs.org poly.edu  umass.edu

DNS servers DNS servers DNS servers DNS serversDNS servers

Client mubn IP cho www.amazon.com:

3 Client hoi mot server goc (root) dé tim com DNS
server

3 Client hoi com DNS server dé lay amazon.com DNS
server

3 Client héi amazon.com DNS server & lay dia chi IP
cua www.amazoh.com
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DNS: cdc server tén goc

A tiép xdc qua server tén cuc bo ndo khdng thé phan giai tén

7 server tén goc:
= tiép xdc server t&n cé tham quyén néu dnh xa t€n khdng xdc dinh
+ lay dnh xa
% tra vé dnh xa dén server tén cuc bo

a Verisign, Dulles, VA

¢ Cogent, Herndon, VA (also Los Angeles)

d U Maryland College Park, MD k RIPE London (also Amsterdam,
g US DoD Vienna, VA Frankfurt)

h ARL Aberdeen, MD i Autonomica, Stockholm (plus 3
j Verisign, ( 11 locations) other locations)
. m WIDE Tokyo
e NASA Mt View, CA

f Internet Software C. Palo Alt
CA (and 17 other locati

13 name servers
goc trén toan cau

b USC-ISI Marina del Rey, CA
I ICANN Los Angeles, CA
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TLD va Server cé tham quyén

0 Cdc server Top-level domain (TLD) : chiu
trach nhi¢m cho tén mién com, org, het, edu,...
va cdc tén mién quoc gia nhu uk, fr, ca, ip.

% Linh vuc gido duc cho edu TLD

0 Cdc DNS server ¢ tham quyen: DNS server
cua 10 chuce, cung cap cdc tén host cé tham
quyén &é énh xa IP cho server (vi du: Web va
mail).

+ Khong thé duy tri bsi t6 chiic hoic ngudi cung cap
dich vu
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Server tén cuc bo

1 Khdng hodn todn theo cau trdc phdn cap

A3 Moi ISP (ISP ca nhan, cong ty, truong hoc)
co mot server cuc bd nhu vay.

< cling goi la “server tén mac nhién”

A Khi mot host tao mot truy van DNS, truy
van d6 duoc giri t6i DNS server cuc bé cua
no

+ Hoat dong nhu mot proxy, chuyén truy van vao
cho 16 chirc phan cap
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vi dl.]: DNSnser'ver goc

. . 2
3 Host tai cis.poly.edu / TLD DNS s
muon dia chi IP cua 4 e
gaia.cs.umass.edu = S ——

DNS server cuc
dns.poly.edu

1 8

DNS server ¢é tham quyén
dns.cs.umass.edu

host yéu cau
cis.poly.edu @

gala.cs.umass.edu
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Cdc truy van dé
quy

truy van dé quy:
7 day trdch nhiém phan 2 3
giai tén cho server Z 6

Ter\ d({ tiep xuc dugc n n TLD DNS server
O tai qua nang?

DNS server goc

, . t1
truy van tuan tu: DNS server cuc bo

A ~ 4L , dns.poly.edu 5
3 tén dd tiep xdc duoc PO |
tra 1oi v6i tén cua 11 | 8
server E

DNS server cé tham quyén
dns.cs.umass.edu

O "TG6i khong bict tén
d6, nhung c6 thé hoi

J ~ host yéu cau
server nay cis.poly.edu @

gala.cs.umass.edu
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DNS: caching va cip nhat cdac
record

3 mot khi server tén hoc cdch anh xa, né cache anh
Xa
+ diém ddng nhap cache sé& thodt ra (bién mat)
sau mot vai lan
+ TLD servers dién hinh s& duoc cache trong cdc
server tén cuc bd
- Do dé server tén goc s& khdng thuong xuyén duogc
Truy cap
3 co ché cap nhat/thdng bdo bén dudi dugc thiét ké
bsi IETF
+ RFC 2136
« http://www.ietf.org/html.charters/dnsind-charter.html
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Cac DNS record

DNS: co s¢ dit ligu phdn bo leu trix cdc record tai nguyén (RR)

dang thic RR: (name, value, type, ttl)

7 Type=A J Type=CNAME

« name la tén host « name la bi danh cua tén

+ value la dia chi IP “chuan” (tén thyc)

_ibm.com 1a tén thuc

3 Type=NS -1 '

YP N A servereast.backup2. ibm.com

< name la tén mién (vd: \ A 2

+ value la tén chuan
foo.com)

= value la tén host cia Type=MX
server tén c6 tham quyén

.~ <« value la tén cua email
cho tén mién nay

server lién két véi name
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Giao thuc va cdc thong diép DNS

Giao thirc DNS: cdc thong diep #ruy vanva tra lo/, déu
co cung aung thirc thong dicp

A . identification flags T
header thong diép
. L. . . number of guestions number of answer ERs 12 bytes
O identification: 16 bit #
cho Tr'uy Vén, tra 161 cho number of authority RRs | number of additional RRs l
truy van dung cung # remtore
] flags; (variable number of questions)
%+ truy van hodc tra loi e
A % (variable number of resource records)
dé quy mong cho
<+ dé quy san sang —
% tra l(‘),| dlI'O'C Cép phép (variable number of resource records)
additional information
(variable number of resource records)
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Giao thuc va cdc thong diép DNS

cdc truong Name,

type cho 1 truy van

cdc RR trong dap

identification flags T
number of questions number of answer ERs 12 bytes
number of authority RRs [ number of additional RRs l
™A guestions

(variable number of questions)

tng cho truy van —__

>

ansiviers

(wariable number of resource records)

cdc record cho cac

server c6 thim quyén

authority

(wariable number of resource records)

théng tin “hitu ich”" b6 __—"

gdditional information

(wariable number of resource records)

sung ¢é thé sé dung

Lop Application
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Chen cac record vao DNS

3 Vi du: méi tao "Network Utopia”
0 Bdng ky tén mien networkuptopia.com tai mot
registrar (vi du: Network Solutions)

« Can cung cap cho registrar tén va dia chi IP cua server tén
co tham quyén (primary va secondary) cua ban
+ Registrar chén 2 RR vao trong com TLD server:

(networkutopia.com, dnsl.networkutopia.com, NS)
(dnsl.networkutopia.com, 212.212.212.1, A)

0 Dua vdo trong server cé tham quyéen record Type A
cho www.networkuptopia.com va ban ghi Type MX cho
networkutopia.com -

A3 Lam sao nguoi khdc cé thé biet dugc dia chi IP Web
site cua ban?

Lop Application 75



2.6 Chia s¢ file P2P

. = ¥, i Sl . .
computer g

FEATURING THI RN “é‘;
networking ;ﬂ \

James F. Kurose
Keith W. Ross
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Chia s¢ file P2P
3 Alice chon 1 trong

Vi du nhitng peer, la Bob.

3 File dugc sao chép tu
mdy tinh cua Bob:
HTTP

3 Alice chay ung dung
P2P client trén may
tinh xdch tay cua ¢o o |

7 Két ndi khong lién tyc O Trong khi Alice tai
vao Internet; lay dia xuong, cac user khac
chi IP cho mdi két noi tai len tu Alice.

A Hoi vé "Hey Jude" 3 Alice la 1 peer ddng ca

D Ung dung s& hién thi vai tro Web client va

N .., Web server tam thoi.
nhithg peer khac co ban Tit o 2 - ¢
sao cua Hey Jude. at ca peer la server = do

linh hoat cao!
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P2P: directory tip trung

dau tién do "Napster” thiet

directory server

ké trung tam

1) khi peer két noi, né P
thong bdo cho server ol | e
trung tam:

+ dia chi IP
<+ noi dung

2) Alice truy van “Hey
Jude”

3) Alice yéu cau file tir Bob
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P2P: cdc van dé véi directory tap trung

3 Mot diém chiu 16i

3 Hign tugng tac nghén
“co chai”

7 Xam pham ban quyén

truyén file khdng tap
trung nhung tim kiém
ndi dung thi tap trung
cao dd
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Trdan ngap truy van: Gnutella

7 hodn todn phdn bo overlay network: do thi
« khéng cd server tap 0 ¢ canh giita peer X va
. ’rrung, o Y néu cé 1 két noi TCP
= 9'h°° thuc t€n mien 7 tat ca cdc peer dang
chung | hoat dong va cdc canh
3 nhiéu Gnutella client la mang over'lqy
hién thuc giao thuc network
3 canh khdng phai la mot
lien két vaT ly
7 peer s& két noi voi < 10
peer lan can

Lop Application
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Gnutella: giao thic

X A Truyén File:
O Truy van thong HT}:P
diép gui trén cdc ket
noi TCP dang co .
Truy van

7 peer chuyén thdng
di¢p truy van
0 QueryHit
gti trén duong
nguoc chiéu

QueryHit

75,
(/y Ve‘"
7)

. Truy van
QueryHit

Do linh hoat:
han ché tran ngap

theo pham vi @
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Gnutella: hoi tu Peer

1. Hoi tu peer X phai tim mot s6 peer khdc trong
Gnutella network: dung mot danh sach cac peer
du tuyén

2. X lan luot thir tao TCP véi cdc peer trén danh sdch
cho dén khi két noi thiét lap duoc véi Y

3. X gui thong diép Ping dén Y; Y chuyén thdong diép
Ping.

4. Tat ca cdc peer nhén thong digp Ping sé tra loi
bang thong diép Pong

5. X nhan dugc nhicu thdng di¢p Pong. N6 sau dé cd
thé thiét 1ap thém cdc két noi TCP.

Peer leaving: xem mot s6 van dé mang gia dinhl
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KaZaA

7 Moi peer la mot hoic
duoc gan thanh chi huy
nhom

= TCP két noi giita peer va
nhdém chi huy cua né

= TCP két noi gitta mot s6
cap nhém chi huy.

3 Nhom chi huy theo doi
hoi dung trong tat ca
thanh vién bén trong

@® ordinary peer

. group-leader peer

neighoring relationships
in overlay network

Lop Application
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KaZaA: Truy van

7 Moi file cé mot bam (hash) hoic mot mo ta
0 Client gtii tir khoa truy van dén nhém chi huy
cua né

7 Nhém chi huy ddp ang véi truy van cia
nhom:
+ thg v&i moi so trung: metadata, hash, dia chi IP

7 Néu nhém chi huy chuyen truy van cho nhém
khdc, chdng phan hoi thich hop

A Client sau dé chon cdc file dé download

% Cdc yéu cau HTTP ding hash nhu mot nhdn dang
guri dén cho peer quan Iy file mong muon
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KaZaA: cac thu thuat

3 Han ché khi tii 1én dong thoi
7 Xép hang yéu cau

A Khich 1& uu tién

7 tai xuong song song

Tim hiéu thém thdng tin o:
7 J. Liang, R. Kumar, K. Ross, "Understanding KaZaA "
(Web site: cis.poly.edu/~ross)
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T £ | ' 2.7 Lap trinh socket voiTCP

N computer J 8

networking g

James F. Kurose
Keith W. Ross

(xem thém slide Lap trinh
socket)
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Lap trinh socket

Muc tiéu: nghién cau cdch xdy dung thg dung truyén
thong client/server dung sockets

Socket APT — socket
0 dd dugc gidi thiéu trong
BSD4.1 UNIX, 1981

mot giao dién Aost-cuc bo,

X . o fao boirng dung,
3 ré rang tai, st dung va giai dicu khien boi hé dieu hanh
phong béi ung dung interface (mot “cua")
7 md hinh client/server trong dé tien trinh ing
3 2 kiéu dich vu luu thdng qua dung cé the gui va nhan
socket APT: cdc thong diép dén/tur cac

= datagram khong tin cay tien trinh khac

+ tin cay, truyén byte theo
streaming

Lop Application 87



Lap trinh socket dung TCP

Socket: mot cdnh ctra giita tién trinh tng dung va giao
thic transport (UCP hoac TCP)

Dich vu TCP: truyen tin ciy cdc bytes tir mot tien
trinh dén tién trinh khac

2( [ N

m didu khién boi

diéu khién bai A s NIRRT
, : A tién trinh udi phat trién
nguoi phat ’rriénI tién trinh guotp g dung
iz dung ¢ "Ly b sockeiih |
didu khién boi | |TCP v6i | - EZ}’O" dieu Knicn boi
hé dicu hanh | b0 dém, internet 0 bem ’

cac bién cac bien | 1
host hoic host hoac
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Lap trinh socket vé/ TCP

Client phai ficp x(c voi server 1 Khi d& duoc tiép xdc boi

T tien trinh server phai chay client, server TCP fao socket
trude maéi cho tién trinh server dé
7 server phai tao socket (ctia) truyen thong véi client
moi client dén tiép xuc % cho phép server "ndi

chuyén” véi nhiéu client
% 80 port dling dé phadn bigt
cdc client (xem tiép trong

Client tiép xdc server bing:
3 tao socketTCP client cuc bd

3 xdc dinh dia chi IP, so port chuong 3)
cua tién trinh server

A Khi client tao socket: client Nhin duéi géc do tng dung
TCP thiét lap két noi véi I s
server TCP TCP cung cap viéc truyéen cac byte

tin ciy va theo thir tu
giira client va server
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Giao tiép socket Client/server: TCP

Server (chay trén

create socket,
port=x, for
incoming request:
welcomeSocket =
ServerSocket()

wait for incoming
connection request

connectionSocket =

hostid)

Client

TCP — create socket,

connection setup  connect to hostid, port=x

welcomeSocket.accept()

l

~Teadfequest from
connectionSocket

write reply to
connectionSocket

close 1
connectionSocket

—

clientSocket =

Socket()

A\ 4
send request using

clientSo

cket

N

y

—> read reply from
clientSocket

close 1
clientSocket

Lop Application
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Thuat ngit Stream

3 Mot stream Id mot chudi

cdc ky tu dugc “chay” vao
hodc ra khoi mot tién trinh
Mot input stream dé chi
nguoh vao cua mot tién
trinh, vd: ban phim hoic
socket.

Mot output stream dé chi
nguon ra cua mot tién trinh,
vd: man hinh hoic socket.

keyboard monitor
A

|<_

input
stream|

inFromUser

tién
trinh
Client

—

output
stream

input
stream

inFromServer |—>

outToServer

client
socket

to network  from'network
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Lap trinh socket dung TCP

Vi du tthg dung client-server :

1) client doc cdc dong tir input chuan (inFromUser stream) , gti
dén server thong qua socket (outToServer stream)

2) server doc cdc dong tir socket

3) server chuyén cdc dong thanh chit hoa, giri nquoc tro lai cho
client

4) client doc, in cdc dong dd stra d6i tir socket (inFromServer
stream)

Lop Application 92



Vi du: Java client (TCP)

import java.io.”;
import java.net.”;
class TCPClient {

public static void main(String argv[]) throws Exception

{

String sentence;
String modifiedSentence;

tao]

input sfr.eam_—-' BufferedReader inFromUser =

new BufferedReader(new InputStreamReader(System.in));

tao

~ client socket, — Socket clientSocket = new Socket("hostname", 6789);

két ndi vao server
+a0 — DataOutputStream outToServer =

output stream new DataOutputStream(clientSocket.getOutputStream());

gan vdo socket
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Vi du: Java client (TCP)

input stream new BufferedReader(new

Tao | BufferedReader inFromServer =
gin vao socket InputStreamReader(clientSocket.getInputStream()));

sentence = inFromUser.readLine();
Gui dong

dén server| —> outToServer.writeBytes(sentence + '\n');

doc dong = modifiedSentence = inFromServer.readLine();
Tu server_

System.out.printin("FROM SERVER: " + modifiedSentence);

clientSocket.close();
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Vi du: Java server (TCP)

import java.io.”;
import java.net.”;

class TCPServer {

public static void main(String argv[]) throws Exception

{

String clientSentence;

ta0 String capitalizedSentence;

socket moi tiép xdc
tTai port 6789

Cho, client’]

Tlep can vol f— Socket connectionSocket = welcomeSocket.accept();
server|

—> ServerSocket welcomeSocket = new ServerSocket(6789);

while(true) {

Tao | — BufferedReader inFromClient =

aoimpt\fr +  new BufferedReader(new

stream, gan \l:ao InputStreamReader(connectionSocket.getinputStream()));
socket |
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Vi du: Java server (TCP)

Tao ou’rpu‘r_
stream, gan vao

DataOutputStream outToClient =
socket [—

new DataOutputStream(connectionSocket.getOutputStream());

Doc dc‘)ng
tur socket |

— clientSentence = inFromClient.readLine();
capitalizedSentence = clientSentence.toUpperCase() + '\n';

Vle‘r‘dong . outToClient.writeBytes(capitalizedSentence);
T socket )

} \_
} két thdc vong lap while

quay lai va cho cho
két noi cua client khac
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S . Lap trinh socket véi UDP

ly computer ji#
networking g

James F. Kurose
Keith W. Ross

(xem thém slide Lap trinh
socket)

Lop Application 97



Lap trinh socket vé/ UDP

UDP: khdng “két ndi" giita
client va server

7 khong bit tay

7 ngudi gt rd rdang gan dia chi
IP va port cua dich vao moi

goi goc nhin ung dung
3 phai trich dia chi IP, port UDP cung cip viéc truyen khdng
cua ngudi gt tir goi dd nhén 1Th Cay '
. N L mo t nhom cdc byte (“datagrams’)
UDP: dt: liéu truyén co thé - . 3
khéng theo thu tu, hoac bi giea client va server
mat mdt
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Giao tiép socket Client/server: UDP

Server (chay trén hostid) Client
create socket, create socket,
port=x, for clientSocket =
incoming request: DatagramSocket()
serverSocket =
DatagramSocket() 1
Create, address (hostid, port=x,
/ send datagram request
read request from using clientSocket
serverSocket
—
write reply to
cke read reply from
specifying client —> _
host address, clientSocket
port number close 1

clientSocket

Lop Application 99



Vi du: Java client

(UDP)

keyboard monitor
input g
stream g
Client a
process Input: nhan goi
(con goi la TCP
Output: glri goi + nhan "déng byte")
(con goi la TCP \ . -
gui “dong byte") uoe | §| vor

client UDP

ton

socket

etwork  from network
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Vi du: Java client (UDP)

import java.io.”;
import java.net.”;

class UDPClient {
public static void main(String args|]) throws Exception

Tao_ {

input stream |— ByfferedReader inFromUser =

+aol new BufferedReader(new InputStreamReader(System.in));

client socket|—
dich’
hosthame thanh

fia chi IP dung DNS | 4o sendData = new byte[1024]:
byte[] receiveData = new byte[1024];

DatagramSocket clientSocket = new DatagramSocket();

 InetAddress IPAddress = InetAddress.getByName("hostname");

String sentence = inFromUser.readLine();

sendData = sentence.getBytes();
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Vi du: Java client (UDP).

tao datagram vai

dit ligu dé gui, DatagramPacket sendPacket =
16 dai, dia chi IP, port new DatagramPacket(sendData, sendData.length, IPAddress,
9876);

gui datagram
dén server clientSocket.send(sendPacket);

DatagramPacket receivePacket =
doc da’ragmm new DatagramPacket(receiveData, receiveData.length);

tu server| . . .
clientSocket.receive(receivePacket);

String modifiedSentence =
new String(receivePacket.getData());

System.out.printin("FROM SERVER:" + modifiedSentence);
clientSocket.close();

}

Lop Application 102



Vi du: Java server (UDP)

import java.io.”;
import java.net.”;

class UDPServer {
public static void main(String argsl]) throws Exception

Tao {
datagram socket
tai port 9876

—> DatagramSocket serverSocket = new DatagramSocket(9876);

byte[] receiveData = new byte[1024];
byte[] sendData = new byte[1024];

while(true)

{

——— DatagramPacket receivePacket =
new DatagramPacket(receiveData, receiveData.length);

nhan serverSocket.receive(receivePacket);
datagram

Tao khdng gian dé
hhan datagram
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Vi du: Java server (UDP)

String sentence = new String(receivePacket.getData());

ldy dia chi IP]
ay &l : . _F—InetAddress IPAddress = receivePacket.getAddress();
port #, cla
NGUuOT gul}—int port = receivePacket.getPort();

String capitalizedSentence = sentence.toUpperCase();
sendData = capitalizedSentence.getBytes();
—> DatagramPacket sendPacket =

new DatagramPacket(sendData, sendData.length, IPAddress,
port);

tao datagram
de gui t6i client

vieF
datagram |— serverSocket.send(sendPacket);
vao socket

}
) \_
} két thic vong lap while,

quay lai va cho
| datagram khdc
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A 29 Xay dung mot Web server

James F. Kurose
Keith W. Ross
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Xay dung 1 Web server don gian

0 quan ly 1yéu cau HTTP O sau khi tao server, ban

O chép nhan yéu cau cd the yéu cau file

3 phadn tich cd phdp gg_’)‘g trinh duyét (vi du:
header L

7 lay file duoc yu chu tir :ﬁ,{n 9'?10. frinh dé bict
hé thong file cua server em chi tiet

7 tao thong diép ddp ung
HTTP:
% cac dong header + file

7 gti ddp tng dén client
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Chuong 2: Tong két

Tong quan mot s6 van dé vé tthg dung mang!

1 Cdac k|én trdc l’fng dung A cac giClO thac déc bléT.
<+ client-server + HTTP
= P2P « FTP
« lai + SMTP, POP, IMAP
7 cdc yéu cau dich vu: # DN\S
+ tin cay, bandwidth, tré 3 lap trinh socket
3 mo hinh dich vy Internet
Transport
% conhnection-oriented, tin
cay: TCP
+ khong tin céy, datagrams:
UDP
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Chuong 2: Tong két

Phan quan trong: nghién cau vé cdc giao thirc

7 trao doi thdng diép yéu
cau/tra loi dién hinh:
+ client yéu cau thdng tin
hoac dich vu service
+ server ddp ung voi dir
liéu, md trang thai
7 cdc dang thong diép:
%+ headers: cac truong cho
biet thong tin vé dit liéu
< dir liéu: théng tin &é
truyén thong

a 4a

diéu khién voi cdc thong diép
dir lieu

% in-band, out-of-band
tap trung va khong tap trung
khong trang thdi va cé trang
thai
truyén thdng diép tin cay va
khong tin cay
“su phirc tap cua cdc van dé
lién quan &én mang”
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