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Chuong 1

1.1 Internet la gi?

1.2 Phan canh cua mang
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1.6 Su tré & mat mdt trong cdc mang chuyén
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1.7 Cac 16p giao thirc, cac mo hinh dich vu

1.8 Lich st phdt trién Internet
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1.1 Internet la gi?

James F. Kurose
Keith W. Ross
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0 Internet bao gom hdng
triéu thiet bi tinh todn ket
noi véi nhau:
hosts = cdc hé thong dau
cuoi chay cdc vng dung
mang

Q Di liéu diroc truyéen théng
gua phwong tien truyén
thong
+ Cdp quang, cdp dong, séng

radio, vé tinh
+ Toc &6 truyeén = bé’ng rhé‘ng

Q routers: chuyén cac géi tin

(goi dit liéu hay goi. diéu

khién con goi ld thdng
diép)

==

router workstation

@€

’ser'ver'

mobile
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Q Giao thuc (protocol) diéu

khién viéc gtri va nhan cdc thang =
diép router :
| kstat
© Vi dw:TCP, IP, HTTP, FTP, ’ Workstation
PPP server .
mobile

O Internet: “mang cia cdc mang”
+ Cau trdc khong chit che
+ Internet cé tinh cong cong,
ngugc voi intranet ¢é tinh
rieng tu
0 Cdc chuan Internet
% RFC: Request for comments

« IETF: Internet Engineering
Task Force
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0 Ha tang truyén thdng cho
phép cac ttng dung phan
tan hoat dong trén cdc
host:

+ Web, email, tro choi, e-
commerce, chia sé file

0 Cdc dich vu truyén théng:

+ Connectionless khong tin
cay
<+ connection-oriented tin cay
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Giao thuc (protocol)

Giao thuc con nguoi:
Q "what's the time?”
A "I have a question”
Q introductions

.. Xac dinh cac thong
di¢p da g

.. Xac dinh cac hanh
dong xay ra khi thong
di¢p da nhan, hoic
cdac su kién khac

Giao thic mang:

Q Gitta cdc mdy moc chi
khong phai con nguoi

0 Tat ci cdc hanh vi
truyén théng trong
Internet déu dugc quan
ly boi cdc giao thirc

Giao thirc dinh nghia dang
thirc dé cho cdc thong diép
quel va nhan glira cdc thuc
thé trén mang vd hdnh
dong xay ra tuong irhg
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So sdnh giita giao thirc con hguoi va gitta hai thuc thé
mang

TCP connec‘ruon
response

@Wﬂ
reques E

Get h‘r‘rp //www.awl.com/kurose-ross
-Quz.com/

/<fi|e>/

time

Q: Cdc giao thuc khac cua con nguoi?
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1.2 Phan canh cia mang

James F. Kurose
Keith W. Ross
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Mot cdi nhin can canh vé cau trdc
mang:

Q Phan canh cua mang:
cac ung dung va cac
host

Q Phan [6i:

% routers
+ Mang cua cdc mang

Q Truy cap mang

thiét bi vat ly

duong truyen lié |en
két
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Phan canh cia mang:

Q Hé thong dau cuoi
(hosts):
% Chay cdc chuong trinh tng

dung, Vi du: Web, email tai
"bién cua mang"

0 Mo hinh client/server
+ client y&u cau, tiép nhan cdc
dich vu tu server tu xa

% Vidu: Web browser/server;
email client/server

Q MG hinh peer-peer:
+ Giam thiéu (hoic khdng) ding
server riéng

% Vi du: Skype, BitTorrent,
KaZaA
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Dich vu truyén cé lién két (connection-
oriented)

Muc tiéu: truyén di lieu TCP service [RFC 793]

gitta cdc host O Tincdy, an todn truyén dit
Q Qud frinh Bit tay: thict liéu theo dong byte

lap (chuan bi) trusc cho '

viéc truyén dit lieu

= Mat mdt: théng bdo va

1 el o truyén lai
+ Hello, hello back human A 2 A,
orotocol Q D/eti kl‘l/ef? /ﬁ/oﬂg,- o
© ThiET lap "trang thdi” & bet\ gui khong lan at ben
trong 2 hosts truyén nhan
thong Q Gial quyet fac nghen:
Q TCP - Transmission =+ bén gui giam t6c do truyén
Control Protocol khi mang bi nghén

« Dich vu connection-
oriented cua Internet
Introduction 1-15



Dich vu truyén khdng cé lign ket

(connectionless service)

Muc tiéu. dit lieu duoc
truyén giita cdc hé thong
dau cuobi

<+ same as beforel

a UDP - User Datagram

Protocol [RFC 768]:

+ Khdng két noi

= Truyén khdng tin cay

+ Khdng diéu khién
ludng dit liéu

+ Khdng giai quyét tic
nghén

Cdc (tng dung dung

TCP:

Q HTTP (Web), FTP (file
transfer), Telnet
(remote login), SMTP
(email)

Cdc tng dung dung

UDP:

a streaming media, hoi
thao tu xa, DNS, dién
thoai Internet
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1.3 Phan 13i cua mang

James F. Kurose
Keith W. Ross
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Céc van dé chinh

Q Ludi cdc router noi két voi
nhau
Q Xudt hién cdu héi chinh:
dir liéu dugc truyén thong
qua mang nhu thé nao?
2+ Chuyén mach: mach
chuyén dung: mang dién
thoai
+ Chuyén géi: dit liéu
Truyén qua mang voi
cdc goi roi rac -
"chunks"”
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Chuyén mach

Cdc thiét bi dau cudi
danh riéng cho "goi’

a lién két bdng thong,
kha nang chuyén mach

0 Tai nguyén doc quyen:
khong chia sé

QO Hiéu suat bao dam

0 Y&u cau thiét lap cuoc
goi

!
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Chuyén mach

Tai nguyén mang (nhu
bang thong) dugc
phan chia thanh cadc
\\ménhll

0O Mdi manh dugc cap phdt
cho mdi cudc goi

0 Méinh dugc cap phdt sg
ranh ro/neu khong dugc

st dung trong cudc goi
(khong chia sé)

Q Phan chia bang ’rhong
(bandwnd’rh) thanh cac
“manh"”

+ Chia theo tan sb

FDM (frequency-
division multiplexing)
< Chia theo thoi gian

TDM (time-division
multiplexing)

Introduction
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Chuyén mach: FDM vaTDM

Vi du:
FDM \ 4users BHOLCIH
Tan s
>
Thoi gian
TDM

A

Tan sb I I I I I

Thoi gian

>
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Chuyén mach géi

Moi dong dit liéu dugc chia
thanh cadc goi

Q Cac goi A, B chia sé cdac tai
nguyén mang

0 moi géi dung hét bdng
thong lién ket

A Cac tai nguyén dugc dung
theo nhu cau

Cdc tranh chap tai
nguyén:

0 tong s6 yéu cau tai
hguyén cé thé vuot qud
luong cé san

0 Tic nghén: hdng doi cdc
g6i, chd dugc truyén

0 Luu lai va chuyén tiép
(store-and-forward):
cdc géi tin duoc truyén
qua 1 hop tai mot thoi
diém

+ Ndt nhan toan bo géi trusc
khi chuyén dtficRuction  1-22



Chuyén mach gdi: Statistical Multiplexing

100 Mb/s

A @ﬂ\erne’r statistical mu/f/p/exmg ;@
i ....lllll_l__rDD@gQ
By

1.5 Mb/s
Hdng doi cdc géi cho d@é xuat di
o
N
° e
Chuoi cdc géi A &B khong chia 5¢ tai nguyén theo khuon

mau co6 dinh ma chia sé ’rheo yéu cau = statistical
mu/f/p/exmg

TDM: mdi host lay cing slot theo chu ky TDM frame.
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Chuyén mach géi: luu va chuyén tiép
(store-and-forward)

&(r

0 Ton L/R gidy &€ truyen Vi du:
(day qua) gdi co L bits 4 | = 7.5 Mbits
len duong lienkét Rbps | p-15 Mbps

0 Todn bo géi phai dén '
router truéc khi cé the
truyen sang lién ket ké
tiép: luu va chuyén tiép
(store and forward) }

Q delay = 15 gidy

0 delay = 3L/R (gia sir 46
tre khi lan truyén trén
mang bing 0)
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So sdnh giita chuyén géi va chuyén mach

Chuyén géi cho phép nhiéu ngudi diing chung mot mang
Q Lién két 1 Mb/giay
Q Moi hguoi dugc:

+ 100 kb/giay khi “kich
hoat"

@ Kich hoat 10% thoi giaf oo gl o s
Lién két 1 Mbps

0 chuyén mach:
<+ 10 ngudi dung
Q chuyén géi:
# V6i 35 ngudi dung, xdc
suat kich hoat > 10 s&
nho hon 0.0004
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So sdnh giita chuyén géi va chuyén mach

Liéu chuyén géi cé phai la “ngudi chién thing tat ca?”

0 Tuyét voi d6i véi viec bling no dir ligu
<+ Chia sé tai nguyen
+ Don gian nhat, khdng can thict lap cudc goi
Q Trong fruong hop tic nghén qud mirc: géi tin bi tré va
mat mdt

% cdc giao thirc can thiet cho truyen dit liéu tin cay va
giai quyét tic nghén

Q Phuong cdch dé hd tro cho dang chuyén mach?
+ Bdo dam bdng thdng can thiét cho cdc tng dung
audio/video
Hoi: so sdnh véi con ngudi trong viéc cap tdi hguyén danh

riéng (chuyén mach) va cap phdt tdi nguyén theo yéu cau

(Chuyen goi)? Introduction 1-26



: bi vat ly

James F. Kurose
Keith W. Ross
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Ldm sao két noi cdc thiet bi
dau cuoil vao router?

QO Thong qua cdc mang khu
dan cu

QO Thong qua cdc mang truy
cap co quan (truong,
cong ty)

QO Thong qua cdc mang di
dong

Luu y:

0 Bang thong (bandwidth)
cua cdc mang truy cap?

0 Duong truyén chia sé hay
doc quyen?

Introduction  1-28



Mang khu dan cu: diém - diém (point-to-

point)

0 Quay s6 qua modem
+ Truy cap truc tiép vdo router,
toc d6 1€n dén 56Kbps
+ Han ché: khdng thé vira truy
cép vira goi dién tai cung thoi
diém
Q ADSL:
<+ Tai 1en 1 Mbps (thuong < 256 kbps)
+ Tai xuong 8 Mbps (thuong < 1 Mbps)
= FDM: 50 kHz - 1 MHz cho tii xudng
4 kHz - 50 kHz cho tii lén
0 kHz - 4 kHz cho dién thoai théng thuong

Introduction
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Mang khu dan cu: Cable modems

Q HFC: hybrid fiber coax
+ Bat dong bo: tai xuong voi 30Mbps, tai 1€n voi
2 Mbps
0 Mang cua cdp noi tir nhd dén router cia ISP
< chia sé tai nguyén véi router
0 Phan phoi: san sang thdng qua cdp cia cdc cong
ty truyén hinh cdp
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Mang khu dan cu: cable modems

Fiber Optic Transport

Distribution

il W

IP Over
SOMNET, ATM or
WDM at

27 Mbps

downstream

I and 2 Mbps
G upstream

Regional Cable 622 Mbps  [MEGCTIE  Per node

Headend (0C-12) Hub

Public
Switched
Telephone
Network

Copyright * 1999 Kinetic Strategies, Inc.

Diagram: http://www.cabledatacomnews.com/cmic/diagram.html Introduction 1-31



Kién trdc mang cdp: Tong quan

T 500 dén 5,000 nha

— TR — Rt
Trung tam L
nha SE w1y Ll

Mang phan b cap
(don gian)
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Kieh trdc mang cdp: Tong quan

— e — TR
T-runé. ’lcém / =T
nha B 'y 3ml

Mang phan b cap
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Kién trdc mang cdp: Tong quan

T

Set-Top Box Home Environment

Cable
Modem

Coax [ 7] Coax |
— 10 Mbps Ethernet
Splitter - AL

ZRA r 2am|
T a_-'_'-f""‘_!

-q_--_-l_ula.ﬂh_a

nha B m il Lm

'

Mang phan bé cap
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Kién trdc mang cdp: Tong quan

FDM: ATATAIA A
Ny .3l
Trung tdm /
: L 1w

Mang phan bé cap nha
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Mang cong ty: mang cuc bo (local area

network)

O Mang cuc bd - local area
network (LAN) cua cong
ty/truong hoc noi hé thong
dau cudi voi router

Q Ethernet:

+ lien két chia sé hoic doc
quyén noi hé thong dau
cuoi véi router

« 10 Mbs, 100Mbps,
Gigabit Ethernet

a LAN

=

g

g8

Introduction
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Cdc mang truy cip khong ddy

A mang truy cap khong day chia
sé két noi hé thong dau cuoi véi |

router router Q& »

+ Thong qua thiét bi co s¢ goi la

“access point” Tram &)
Q LAN khong day (wireless): co SO
+» 802.11b/g (WiFi): 11 hoic 54
Mbps EM &

Q Truy cap khong day dién rong
+ Ho trg boi cdc cong ty dién thoai
+ 36 ~ 384 kbps
+ GPRS & chéu Au v My

Hosts di dong
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Mang trong nha

Cdc thdanh phan tiéu biéu gom:
Q ADSL hoic cable modem
Q router/firewall/NAT

d Ethernet
Q0 access point khong da
P g Y @ E
'\)> .
€ wireless
én/tt €22 |aptops
Dtim Tu cable  router g PToP
Jng modem  firewall
tam )
@ wireless
access
Ethernet point
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Duong truyén vat ly

Cip xoin (TP)
0 2 day dong doc lap

O Bit: lan truyén gita thict bi

Truyén, va nhan + Loai 3: day dién thoai, 10
Q Lien két vat ly: la cai gi Mbps Ethernet

nam gitra thiet bi truyén va + Loai b:

nhan IOON\bpS Ethernet

Q Phuong tién dan duong:
% Cdc tin hiéu lan ’rr'qyén trén
cdc thiet bi: day dong, cap

quang, cdp déng truc -
Q Phuong tién khong dan
duong :

= Tin hiéu lan truyén tu do, vi

du song radio
Introduction 1-39



Cdp xoan cip (STP va UDP)

QDay la loai cadp gobm 4 cap day, moi cap
c6 hai dudng ddy dan dong dudc xoan
vao nhau nham lam giam nhiéu dién tUr
gay ra bdi moi trudng xung quanh va gilra
chung vdi nhau.

Q STP: cap cO boc

Q UDP: Cap khong boc

A Vi du: Catb véi 10~100Base-T va gigabit
Ethernet

0 Dau cim mang thong dung: RT45
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Mau cdc day trong Cdp mang

Trang - Xanh 13 cay
Xanh [a cay

Trang - Cam
Cam

Trang - Xanh sam
Xanh sam

Trang - Nau
Nau

Introduction 1-41



Card mang va day mang
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Hh68A & b68B cable ends

-

S0 =] O LT e L [l e

368A CABLE END

20 =] T LT h L Pad

3688 CABLE END

White-Green
Green
White-Orange
Blue
White-Blue
Orange
White-Brown
Brown

White-Orange
Orange
White-Green
Blue
White-Blue
Green
White-Brown
Brown

Introduction
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Phuong thirc bam Cdp

PC STRAIGHT-THRU HUB PC  CROSSOVER  PC
LG | O L 1 The

[}y —— Y - S ) O 2 T

T E— 13 T RX+ 31 3 R+
4 I 4 4
51 — 15 5l 5

R- I 6 TX- RX-6 b R
71 —_— 17 71 B 7
§ I § § e §
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MO hinh bam dau cam RJ45

ORY 2 4F'Rf
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Duong truyén vat ly: cdp dong truc, cdp

quang

Cdp dong truc:

0 2 ddy dan bing dong
cung tam

O tin hiéu truyén 2 chiéu

0 Bdng tan co s6:
<+ Kénh don trén cap

0 Bdng tan rong:
+ Da kénh trén cap

Cdp quang:

a soi thuy tinh mang giao
dong dnh sdng, moi giao
dong la 1 bit

0 Hoat dong & toc do cao:

= Truyén point-to-point toc
d6 cao (10-100 Gps)

Q Ty I 16i thap: truyén duoc
nhitng khoang cdch rat xa;
khong bi nhicu dién tu
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Duong truyén vat ly: séng radio

Q tin hiéu mang dudi dang CéC kiéu lien két radio:

séng dién tu Q vi séng mat dat
0 khdng cé ddy din vat ly + Cdc kénh toc do dén 45 Mbps
0 truyén hai chiéu 0 LAN (nhu Wifi)
0 cdc tdc dong mdi truong + 11Mbps, 54 Mbps
lan truyén: 0 Dién rong (cellular)
+ bi cdc chuéng ngai vat can O V& tinh
tro + Kénh tur Kbps dén 45Mbps
% bi nhiéu (hoic chia nhiéu kénh nho)
+ DO tré 270 msec giita 2 thiét
bi dau cubi

= gilt khoang cdch co dinh voi
mat dit, 60 cap fhip
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' 1.5 Cau truc Internet va ISP

James F. Kurose
Keith W. Ross
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Kién trdc Internet: mang cia cdc mang

Q roughly hierarchical khong cé thir bac

Q Trung tam: "lop-1" la cdc ISP (vi du: MCI, Sprint, AT&T,
Cable and Wireless), bao trum cdc quoc gia/toan theé

gidi
+ Doi xr nhu nhau o
Lop-1 cling cung
/ cap cdc két noi
cong cong
(network access

Lop-1
cdc ket points-NAP)

noi riéng
(peer)

Lép 1 ISP Lép 1 ISP

Introduction 1-49



Lop-1 ISP: vi du Sprint

Mang Sprint US backbone

DS3 (45 Mbps)

OC3 (155 Mbps)
0C12 (622 Mbps)
s 0C48 (2.4 Gbps)

to/from backbone

= 78 New York
—  Pennsauken
” : Relay
A\ Wash. DC

peering

to/from customers

Ssprint. = @
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Kién trdc Internet: mang cia cdc mang

Q "Lop-2" cac ISP nho hon (thuong la ISP ving)
= Noi két mot hodc nhiéu ISPs l6p-1, cling cé thé mot s6 ISP I5p-2

ISP Lop-
: i 2 cilin
ISP Lop-2 gidp cung
ISP lop-1 ISP két ket noi
noi voi phan con Plheng véi
lai cia Internet hhau, nol
lien voi

Q Lép-2 ISP la
khach hang cua
ISP Iop-1

NAP
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Kién trdc Internet: mang cia cdc mang

a ISP "Lop-3" va ISP dia phuong (local ISP)

+ hop cudi cung "truy xuat")mang (gan cdc hé théng dau cuoi nhat)

S ) & 5

Lop 1 ISP
‘) )NAP
noi chung Véi

O
phan con lai LOP 1ISP LOP 11SP @
cua Internet @ @ @

@ @ Introduction 1-52

ISP dia
phuong va
l6p-3 la
khdch hang
cua cdc 16p
cao hon, két




Kién trdc Internet: mang cia cdc mang

0 Mot géi phai di qua nhiéu mang!

D

~
-

I
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e ﬂ; Ay 1.6 Su tré & mat mdt trong
i ‘B cac mang chuyén mach goi

a
oo
networ_ mg "\.‘ __

James F. Kurose
Keith W. Ross
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Mat mat va tré xay ra hhu thé
nao?

Cdc goi xép hang trong bo dém cua router

0 ty lé cdc géi dén I6n hon kha ndng xuat di

0 cdc géi xép hang, cho dén luot xuat

G6i chuan bi truyén (tré)

> —
B T -

\Ccic géi xép hang (1ré)

Bo dém con ranh (sin sang): cdc géi dén s&
bi bo (mat mat) néu khdng con cho ranh
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4 nquyén nhan cua tré

Q 1. xu ly tai nat: 0 2. xép hang
+ kiém tra 16i = thoi gian cho doi dé
= xdc dinh duong xuit truyen

< phu thudéc vao mic do
tac nghén cua router

<—Lan truyén —
>
[ ] .
i
Xt ly tai ndt "\
Sap hang
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4 nguyén nhan cua tré

3. Truyén tré:

Q R=do lién két
bandwidth (bps)

0 L=chidu dai géi (bits)

0 thoi gian dé gui cdc
bit= L/R

4. Lan truyén tré:

0 d = do dai cia duong lién
két vat ly

0 s = t6c d6 lan truyen
trong thiét bi (~2x108
m/s)

0 Do tré lan truyén = d/s

Cha y: s va
. — R co don
<—Lan truyen — vi tinh
B + - khac
nhaul
Xt ly tai ndt "\
Sap hang
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So sanh véi doan xe

\ o

10 xe éng 12 phi

0 Cdc xe “lan truyéen” véi toc
d6 100 km/g

0 Thoi gian déng I€ phi moi
xe la 12 s (thoi gian
truyén)

Q xe ~ bit; doan xe ~ goi

0 Mat bao lau dodn xe méi
dén diem déng I¢ phi tha
2?

Rmee ciE e I<— 100 km

=I< 100 km —

déng lé phi

0 Thai gian dé hodn thanh
dong Ié phi cho ca doan la
=12*10=120s

O Thoi gian dé xe cuoi cting
lan truyén tur vi tri 1 dén
vi tri 2 la:
100km/(100km/h)= 1 h

Q Dadp an: 62 phut
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So sanh véi doan xe

I<— 100 km I 100 km —

10 xe

éng I¢ phi ddng I¢ phi
O Céc xe bdy gio "lan 0 Cél Sau 7 phit, xe tha nhat
truyén” véi toc do 1000 den duoc vi tri thir 2 va 3
km/g xe van con tai vi tri 1,
0 Thoi gian déng 1€ phi Q bit tht 1 cua géi ¢é thé dén
moi xe la 1 phdt tai router thu 2 trugc khi
0 C6 xe hdo s& deén dugc vi goi dugc fruyen xong tai
tri thir 2 trusc khi ca souter I
dodn xe déng xong lé + Xem Ethernet appleft tai
ohi? ' AWL Web site
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Tré tai nat
=d _+d .. +d__ +d

nodal proc queue trans prop

d

Q dypoe = tre xu ly
+ khoang mot vai micro giay hoic it hon
0 dyepe = Tré xép hang
<+ phu thudc tac nghén
O dypgne = Tré Truyén
+ = L/R, ddng ké véi cdc lién két toc do thap
0 dyop = Tré lan fruyen
< mot vai micro giay hodc hang tram mili gidy
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Tré xép hdng

average
gqueueing delay

0 R=lién két bandwidth 4
(bps)

a L=do dai gdi (bits)

Q A=ty I¢ géi dén trung
binh

Cuong do luu thong= La/R

> [ aR

a La/R ~ 0: tré trung binh nho
a La/R -> 1: tré l6n

0 La/R > 1: nhiéu viéc dén qud kha ndng phuc vu,
tré trung binh > vo hanl
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Tré va dan duong trén Internet
"thuc 1¢"

Q Tré va mat mdt trén Internet “thuc té" giong nhu
thé nao?
Q chuong trinh Traceroute: gilp do dac do tré tu

nguon dén dich. Vi tat ca I:
+ gui 3 gbi s& dén router I trén duong t6i dich
+ router I s& tra vé cdc géi cho ngudi giri
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Tré va dan duong trén Internet
"thuc 1¢"

traceroute: gaia.cs.umass.edu dén www.eurecom.fr
Bagid fri tre fu
gaia.cs.umass.edu dén cs-gw.cs.umass.edu

cs-gw (128.119.240.254) 1ms 1 ms 2ms
border1-rt-fa5-1-0.gw.umass.edu (128.119.3.145) 1ms 1 ms 2ms
cht-vbns.gw.umass.edu (128.119.3.130) 6 ms 5 ms 5 ms
jn1-at1-0-0-19.wor.vbns.net (204.147.132.129) 16 ms 11 ms 13 ms
jn1-s07-0-0-0.wae.vbns.net (204.147.136.136) 21 ms 18 ms 18 ms
abilene-vbns.abilene.ucaid.edu (198.32.11.9) 22 ms 18 ms 22 ms .
nycm-wash.abilene.ucaid.edu (198.32.8.46) 22 ms 22 ms 22 ms+ fTrans-oceanic
62.40.103.253 (62.40.103.253) 104 ms 109 ms 106 ms <\) link
de2-1.de1.de.geant.net (62.40.96.129) 109 ms 102 ms 104 ms In

0 de.fr1.fr.geant.net (62.40.96.50) 113 ms 121 ms 114 ms

11 renater-gw.fr1.fr.geant.net (62.40.103.54) 112 ms 114 ms 112 ms

12 nio-n2.cssi.renater.fr (193.51.206.13) 111 ms 114 ms 116 ms

13 nice.cssi.renater.fr (195.220.98.102) 123 ms 125 ms 124 ms

14 r3t2-nice.cssi.renater.fr (195.220.98.110) 126 ms 126 ms 124 ms

15 eurecom-valbonne.r3t2.ft.net (193.48.50.54) 135 ms 128 ms 133 ms

16 194.214.211.25 (194.214.211.25) 126 ms 128 ms 126 ms
7T -— e A , ) X o \ . 4 A 0 e

18 * * * *-khong c6 phan hoi (thdm do bi mat, router khong tra |oi)

19 fantasia.eurecom.fr (193.55.113.142) 132 ms 128 ms 136 ms

=2 OOONOUOPRWN -
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Mat mdt géi

0 hang doi (bo dém) xir Iy lién két cé kha ndng
httu han

0 khi géi &én hang doi day, géi bi bo roi (nghia
ld mat)

0 mat géi cé thé duoc truyen lai tur ndt trusc
dé, tai hé thong dau cudi ban dau hoic khong
truyen lai gi ca
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1.7 Cac lop giao thic, cac mo
hinh dich vu

: '.’."" L LU I b
digy, SR ?;f- 1
ot W 5
A
com D uter

aﬂd .
3
':""b

q \

networ mg t

James F. Kurose
Keith W. Ross
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Giao thuc "cdc lop”

Cdc mang rat phirc tap!

Q nhiéu "manh":

+ hosts

« Routers

2 cdc lién két hoic
cdc phuong tién
khac

% cac tng dung

% cac giao thirc

2 phén ctrng, phan
mém

Cé hy vong hao & 16 chuc

cau trdc ciia mang
khong?
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T6 chirc theo kiéu hdng khdng

Vé (mua)
Hanh Iy (kiém tra)
Cong (tai)

Duong bdng cat cdnh

Chuyén chuyén
Chuyén chuyén

Vé (than phién)
Hanh 1y (doi hoi)

Cong (khdng tai)

Buong bang ha cdnh

Chuyén chuyén

0 mot chudi cde budc

>
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Cdc |6p chic ndng cua vén tai
hang khong

Ga di Céc trung tdm diéu hanh trung chuyén Ga dén
Cac l6p: moi 16p thuc hién mot nhiém vu

<+ thong qua cdc hoat dong cua I6p bén trong cua noé
<+ phu thuoc vao cdc dich vu cung cap boi l6p bén dudi
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Tai sao phai phan I6p?

Nhim xu Iy v6i cdc hé thong phirc tap:
0 cau trdc ré rang nham xdc dinh quan h¢ gitra cdc
manh cua hé thong dé
2+ Thdo luan phan I16p md hinh tham chiéu
A mo-dun héa lam d¢ dang viéc bao tri, cap nhat hé
thong
+ thay doi viéc hién thuc cdc dich vu cua Iop la
trong suot véi phan con lai cia hé thong
= vi du: thay doi thu tuc kiém tra 6 cong khdng anh
hudng dén cdc phan con lai caa hé thong
0 khao sdt nhitng diéu cé hai cta viéc phan 16p?
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Mo hinh OST (Open Systems

InTerconneCTion ) The International Standards
Organization (ISO)

7 Application | Tang tng dung

Presentation | Tang trinh bay

Session Tang phién

Transport T?mg van chuyén

Network Tang mang

Data link Tang lién két

1 Physical Tang vat ly




Mo hinh OST

d

O O O

Tang ing dung (Application layer): cung cap cdc phuong tién
cho nguoi st dung st dung cdc dich vu cia mang.

Tang trinh bay (Presentation layer): quy dinh bicu dién dit liéu
Tang phién (Session layer): quan ly cdc phién cia tthg dung
Tang van chuyén (Transport layer): quy dinh két nbi end-to-
end

Tang mang (Network layer): quy dinh dia chi mang, truyén di
liéu.

Tang lién ket (Data link layer): dicu khién lién ket, truy xuat
duong ftruyen

Tang vat ly (Phisical layer): duong truyén vat ly, cdc chuan vé
dien, ddy cdp, dau noi..



M6 hinh OST va TCP/IP

OSI TCP/IP
Application
Presentation Application
Session
Transport Transport
Network Internet
Data link Link
Physica Physical




Mo hinh TCP/IP

0 application: cung cap cdc dich vu cho
cdc thg dung mang
« FTP, SMTP, HTTP

Q transport: xir ly dit liéu truyén
« TCP, UDP

Q network: dan duong cho cdc géi tin
tir nguon dén dich
+ IP, cdc giao thuc dan duong

Q link: dit liéu truyén giira cdc 16p lan
can
< PPP, Ethernet

Q physical: cdc bit “trén duong day”

application

Transport

network

link

physical

Introduction 1-73



A ’ /o
Dong goi
message | M appli¢ation
segment |Hy M | [ trangport
datagram|H, Hy| M network
frame [H||H,H; M link
physical
link
hysical -
pny l I
switch
dich HJHi| M || [nefwork
M pplication Hy[Hof Hy| M ““k HyHi| M
H M | [fransport physical SO
HyHy M hetwork =
HH]H,] m link router
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' 11.8 Lich sir phdt trién Internet

James F. Kurose
Keith W. Ross
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Lich sir phédt trién Internet

1961-1972: Thoi ky cd cdc nguyén ly chuyén goi

a

1961: Kleinrock - ching
minh hiéu qua cua chuyén
goi

1964: Baran - chuyén géi
trong cdc mang quan doi
1967: ARPAnet hinh thanh

tr Advanced Research
Projects Agency

1969: nidt ARPAnet dau
tién hoat dong

Q 1972:
= ARPAnet pho bién rong rdi
2 NCP (Network Control Protocol)

giao thirc host-host dau tién

+ chuong trinh e-mail dau tién
% ARPAnet c6 15 ndt
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Lich sir phédt trién Internet

1972-1980: Internetworking, cdc mang riéng va mo/

1970: ALOHAnNet mang v¢ tinh
¢ Hawaii

1974: Cerf va Kahn - kién tric
su cua mang todn cau

1976: Ethernet tai Xerox
PARC

nhitng ndm 70: kién tric:
DECnet, SNA, XNA

Cudi nhitng ndm 70: chuyén cdc
goi do dai co dinh (tién than
cua ATM)

1979: ARPAnet cé 200 nuat

Nguyén ly mang todn cau cia Cerf
va Kahn:

» yéu cau toi thieu, tu quan-
khong thay doi bén trong
ndo duoc doi hoi

¢ mo hinh dich vu 16t nhat

+ dinh tuyén phi trang thdi

+ diéu khién tap trung

dinh nghia kien trdc cua Internet
ngay nay
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Lich sir phédt trién Internet
1980-1990: cdc giao thirc méi, su gia tang phdt trien

0 1983: xuat ban TCP/IP 1O Cdc mang quéc gia moi:

a 1982: dinh nghia giao Csnet, BITnet,
thirc email SMTP NSFnet, Minitel

0 1983: DNS dinh nghta 9 100,000 hosts duoc
cach chuyén doi tén- két noi vao lien minh
dia chi IP cdc mang

a 1985: giao thuc FTP
dugc dinh nghia

0 1988: diéu khién tic
nghén TCP
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Lich sir phédt trién Internet

1990, nhirng nam 2000: thuong mai hoa, Web, cdc irng

aung moi

0 nhitng ndm dau 1990: ARPAnet cudi nhitng nam 1990 -
ngitng hoat dong nhitng nam 2000:

0 1991: NSF cham dirt nhing han QO Nhiéu tng dung ra doi: tin
che ciia NSFnet (nging hoat nhin nhanh, chia s¢ file P2P
dong, 1999) : 0 bao mat ma;lg

A nhttng nam dau 1990: Web o

O Uéc lugng khoang 50 triéu

X hyper'TCXT [BUSh 1945, Nelson hOST, hon 100 -rr-iéu ngu'(‘)'i

1960's] dung
+ HTML, HTTP: Berners-Lee O lién két backbone chay vsi
+ 1994. Mosaic, Netscape toc do Gbps
nhitng ndm cudi 1990: thuong mai
hoa Web
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Tong ket

Nim vitng cdc van dél

0 Tong quan vé Internet

Q Giao thic la gi?

0 Van dé lién quan, 18i va truy
cap mang
<+ Chuyén géi va chuyén

mach

Q Cau trdc Internet/ISP

Q Hiéu suat: mat mat, tré

Q Phan 16p va mé hinh dich vu

3 Lich st Internet

Introduction
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