Mang may tinh

Giang vién: Ngd Hong Son

B& mon Truyén thdng va Mang may tinh
Khoa CNTT- BDPHBK Ha N6i




NOI dung

e GI&I thieu mon hoc

e Co ban vé mang may tinh

e Luwroc sir mang may tinh va Internet
e Internet & Viét Nam




Giol thiéu mon h oc

Muc dich

Chu dé va lich hoc
Panh gia

Lién hé giao vién




Muc dich mon h oc

10BaseT waN IMAP IPsec
MU P oM ACM PCM TPEE:A
ccp TCP DES ETA ARP
MTU  prp FDDI DHCP
HTTP MANET A EGP  PDU
icMp . RFCppe 1P
HTTP WAP el
ABR ATM MAC  OSPF MOSPF IGMP
CDMA  DSL 1pve CIDR
SMTP upp . NAP DM
IRSG BGP «NS  CRC
IGMP PPP NAT  CSMA/CD o
MIB COPS
TL ISP e snMp  L2CAP
221 NIS PN SoNET

10Base3

4

Source: Hung Q Ngo’ course



Muc dich mon h oc

Két thiic mén hoc nay, cac sinh vién nganh CNTT
sé cO kha nang:
e NE&u va gidi thich cac cdng nghé lién quan dén
mang may tinh va Internet
Nguyén ly co ban cua mang may tinh
Ho giao thuc TCP/IP
e Giai thich dwoc Internet hoat ddng nhw thé nao

e SU dung hiéu qua Internet, van dung dé cé thé cai
dat cac cong nghé va dich vu moi



Lich hoc dw kien

1 22-Aug-08
2 29-Aug-08
3 5-Sep-08

4 12-Sep-08
5 19-Sep-08
6 26-Sep-08
7 3-Oct-08

Gidi thiéu moén hoc, lich sr mang may tinh
Co ban vé mang may tinh

Tang mang, IP

Bai toan va cac giao thiec chon duwdng di
Tang giao van, TCP, UDP

Tang trng dung, Web, Mail, FTP, DNS

Tang lién két dir liéu



Lich hoc dw kien

10

11

12

13

14

15

10-Oct-08

17-Oct-08

24-0Oct-08

31-Oct-08

7-Nov-08

14-Nov-08

21-Nov-08

28-Nov-08

LAN (VLAN, WLAN), WAN (...

Tang vat li, cac van dé vé truyén so liéu
Advanced topic: Mang thé hé méi
Advanced topic: An toan an ninh mang
Topic presentation

Topic presentation

Topic presentation

Téng két va 6n tap



Panh giak étqua
e Bai tap lon

e Hai bal
e Thi cudi ky

40%

60%




Cach lam vi éc

e Dé hoc tot

Poc tai liéu trwdc khi dén 16p

Tham gia tich cwc vao bai giang

Thao luan, tra |oi va BAT cau hoi.

Tim kiém cau tra 1&i trén Web hodc thao luan véi ban bé
e Lién hé v&i giao vién

8:30 — 10:00 sang th 2 hang tuan.

B6 mOon TTM — Khoa CNTT, 329 C1

PT: 8680896

Mail: sonnh@it-hut.edu.vn



Tai liéu tham kh ao

e [1] Nguyén Thuc Hai, “Mang may tinh va cac hé thong

mao’

e [2] W. Stallings, “Data and Computer Communications”,
Mac Millan,

e [3] James F. Kurose, Keith W. Ross, “Computer
networks: a top-down approach featuring the Internet”,
Addison Wesley.
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Co banve
mang may tinh

Khai niém mang may tinh
Kién triic mang
Chuyén mach géi vs. chuyén mach kénh
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Mang may tinh la gi







Khal ni ém

e Tap hop cac may tinh két ndi vai
nhau dwa trén mét kién trdc nao
dé dé co thé trao déi div liéu
e May tinh: may tram, may chu, b

dinh tuyén
» K&t ndi bang mét phwong tién
truyén
o Theo mdt kién triic mang
e Cac dang may tinh?




Vi du vé mang may tinh

e Mang Internet

e Mang Ethernet

e Mang LAN khong day: 802:11

e Hé théng mang ngan hang: mang lwvél may
rut tien

e Hé thong ban vé tau qua mang
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Internet ngay nay

B rc o Hang triéu thiét bi két nbi:

ﬂ server  hOSts = end systems
wireless chay cac ung dung
laptop mang

%/ cellular

D 4 handheld

@M

e Duong truyén

@i"' access © CAap quang, dong,

points vé tinh, ...

- ired X A A
linke. o Tbc dd truyén =

bang thong
& e BO dinh tuyén: chuyén

router tiép cac goi tin (dr liéu)

Mobile network
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Xw ly tap trung hay phan tan

PSTN

/

e Mang dién thoai cong cong, e May tinh co kha nang Ion hon
tap trung: mang x& ly moi e Hau hét cac chirc nang tap
thtr trung @ mang may tinh

e Mang: Truyén di liéu

17

PSTN: Public Switch Telephone Network



Kién tric m ang

e Kién tric mang: Hinh trang (topology) va giao thic
(protocol)

e Hinh trang mang
e Truc (Bus), Vong (Ring), Sao (Star)...
o Thuwec té la sw két hop cla nhiéu hinh trang khac nhau
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Giao th e la gi?

@ €u cau
,_,-'1-._'-.‘:- ’ 2 N = —
_H— e

" Anh cho héi —
may gid rc‘“)ia}» request—____
«—2:00 ‘}SpOn_se/
Thoi gian

Giao thirc nguoi-nguoi Giao thirc may-may
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Glao th tr/c mang

e Protocol: Quy tac dé truyén théng
GG mét théng diép véi yéu cau hodc théng tin
Nhan moét thong diép voi thong tin, sw kién hoac hanh
déng
e Dinh nghia khudn dang va th tw truyén, nhan
thong diép gitra cac thwc thé trén mang hodc céac
hanh déng twong rng khi nhan dwoc thong diép
e Vi du vé giao thirc mang: TCP, UDP, IP, HTTP,
Telnet, SSH, Ethernet, ...
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M® hinh truy én thong

Chuyén mach go6i vs. Chuyén mach kénh

Hwéng lién két vs. Khong lién két
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Chuy én mach géi vs. Chuy én
mach kénh

e Chuyén mach kénh
Trao dbi di¥ liéu s&r dung mét kénh riéng .
M&i lién két str dung mot kénh. Tai nguyén cho kénh d6
khéng dwoc st dung bdi ngudi khac triyr khi dong lién két
e Chuyén mach goi
D Ii@u dwoc chia thanh cac goi nho (packets), va duwoc
chuyén qua mang
Nhiéu lién két c6 thé chia sé mét kénh
Internet (voi giao thirc IP — Internet Protocol) str dung
chuyén mach goi
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Chuy én mach kénh

Té}i nguyén dwoc gan riéng cho méi kénh
Ké ca khi tai nguyén cta kénh dé dangg roi,
nguwoi khac cing khong dwoc dung




Chuy én mach goi

Toan bd bang thong dwoc chia sé cho tat cd moi nguoi
Néu con bang théng, ai cting co thé st dung
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Chuy én mach géi vs. Chuy én
mach kénh

e Chuyén mach kénh
M&i kénh chi diing cho duy nhat 1 lién két
Bao ddm bang thdng (can cho céac tng dung audio/video)
Lang phi néu lién két dé khéng s&r dung hét kha nang cla
Kénh

e Chuyén mach goi
Tang hiéu qua st dung bang théng
Tot cho cac dang di liéu dén ngau nhién, khdng dinh trwdc

Han ché: Tac nghén lam tré va mat goi tin, khéng bao dam
bang thong
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Truy én thong h wéng lién k ét
vs. khong lien k et

e Truyén thong huwong lién két :
D liéu dwgre truyén qua mot lién két da dwoc
thiét 1ap
Ba giai doan: Thiét |ap lién két, truyen di liéu,
Huay bo lién két
Tin cay
e Truyén thdong khéng lién két
Khéng thiét 1ap lién két, chi cé giai doan truyén d
iéu
Khong tin cay - “Best effort”
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Mot s6 tham s 6 trong m ang




Cac tham s 0 co’ ban

e Bang thong - Bandwidth

e Thong lwong - Throughput
e DO tré- Delay

e DO mat gdi tin - Loss
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Bang thong

e Khai niém
e Don vi

bps, kbps, Mbps, Gbps, Tbps
e Uplink/downlink

29



Vi sao cdé m at va tr é tin?
Cac g0i tin phai xép hang trong bd dinh tuyén!
e TOc dd dén cla céac goi tin vwot qua kha nang

duwong ra

e CAc goi tin phai xép hang ch& dén lwot

A @he-
o

[ ]—

—><

Géi tin dang dugc truyén (tré)

>

\H&ng doi g6i tin (tré)

Hang doi roi: cho nhan géi tin &én
Hdng doi day, géi tin bi hiy (mat tin)
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4 nguyén nhan gay tr € tin

o 1. Xrlytainit mang: e 2. Xép hang
o Kiém soat 16i o Thoi gian chd dira
o Tim dwong ra o Phu thuéc d6 tac
nghén cua router

transmission

g 1

+<—propagation—

[]

nodal .

processing  queueing
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4 nguyén nhan gay tr é tin

3. Tré truyén tin: 4. Tré lan truyén:
e R=bang thdng (bps) e d=dod dai dwdng truyén
o L= d0 dai packet (bits) e s =tdc dod tin hiéu

o Tré truyén tin = L/R (~2x10° m/sec)
e Tré lan truyén =d/s

Chu y: s va R rat khac
nhau

transmission
g .
—~c <—propagation—*

-
L= = i ] |

3 Hp—

processing  queueing

32



Tong th &i gian tr &
d, . =d . +d . +d__+d

nodal proc gueue trans prop

e d . = processing delay

Vai microsecs hay it hon
o O = ueuing delay

gueue ,
Phu thubéc vao dé tac nghén
rans = transmission delay o ’
= L/R, I&n v&i nhirng duwong truyén téc do thap
e d,,, = propagation delay
val microsecs t&i hang tram msecs

o d
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Tré hang do
average

gquedeing delay
¥ 3

e R= bang thong (bps)
e L= dd dai gi tin (bits)
e a=toc dd dén cua goi
tin
Lwu lwong dén = La/R

» [ aR

e La/R ~ 0: tré hang doi nhd
e La/R ->1:tré I&n dan Ién
e La/R > 1: qué kha nang, tré vo cling
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Po tré va dwérng di th wc te trén
Internet

e Lam thé nao dé biét dworng di va doé tré?
e Tr acer out e program: cung cap do tré va
dwong di end-to-end.
o Foralli:
o Guwi 3 goi tin tdi router i trén dwdng toi dich
e router i tra lai mét goi tin cho nguwdi g
e Bén gui do khoang thoi gian gitra giri va nhan
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Vi du
traceroute: gaia.cs.umass.edu to www.eurecom.fr

Three delay measurements from
gaia.cs.umass.edu to cs-gw.cs.umass.edu

cs-gw (128.119.240.254) 1 ms 1 ms 2 ms

borderl-rt-fa5-1-0.gw.umass.edu (128.119.3.145) 1 ms 1 ms 2 ms
cht-vbns.gw.umass.edu (128.119.3.130) 6 ms 5ms 5 ms
jnl-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+ trans-oceanic
62.40.103.253 (62.40.103.253) 104 ms 109 ms 106 mS < link
de2-1.del.de.geant.net (62.40.96.129) 109 ms 102 ms 104 ms In

10 de.frl.fr.geant.net (62.40.96.50) 113 ms 121 ms 114 ms

11 renater-gw.frl.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

17 *** « .

18 *** —*means no response (probe lost, router not replying)

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

OCO~NOOIPWNE
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Mat tin (loss)

e Hang doi (ving d&m) ctia méi dworng truyén
cO kich thwoe gidi han

e GA4i tin nao t&i hang doi day sé bi mat

e GOi tin bi mat c6 thé dwoc truyén lai hoac
khong.

Bo dém

@_ (Ving doi) GO tin dang duoc truyén
‘ xj/
A TT 1T ]

[ ]
: B
\Hang doi diy, géi tin dén s& bi mat
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Thong | wong

e Thong lrong: toc dd (don vi bits/sec) ma
tai do cac bits dwoc truyén gitra bén
gwi/bén nhan
o Turc thoi: toc dd tai mot thoi diem
e Trung binh: trong mot khoang thoi gian

| | <

Bén gui: giri dong ~ Kénh cé kha ndng Kénh c6 kha ndng
bits 1&n trén kénh R, bits/sec) R. bits/sec)
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Thong | wong
e R.<R_. Thong lwgng trung binh?

R, bits/sec | % R, bits/sec ﬁg

e R_. > R_ Thong lwgng trung binh?

)
R bits/sec [ > R, bits/sec ):g

— Nt that co chai
Buong truyen ma tai dé gisi han todn bo bdng thdng cua

Tuyén




Thong | wong: Vi d u trén Internet

R
e Thong lwong cua Ry S
mOI két nol
min(R_,R,,R/10)
e Thuc té: R, hodc R, .
: N R,
thwong xuyén bi
that cd “chai” 2 Re

10 lién két chia s¢ 1 duong R

bits/sec
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Lwo'c st mang &
Internet




Thei ky dau

1961-1972: Cac nguyén ly m ang chuy én mach goi

e 1960s: Mang dien thoai & sy
phat trien cua may tinh

e 1961: Kleinrock — Ly thuyet hang
doi, hiéu qua cua chuyén mach
gol

e 1964: Baran — mang chuyén
mach goi

e 1967: ARPANnet duwoc phé duyét

(Advanced Research Projects e hage neron
Agency)

42



( X X ]
o000
( X XX
[ X X
A X oe
Nguon goc Internet :
a \ if -, | e Bat dau twr mot thi nghiém cua
Tme HesT dy an clia ARPA

——

Q—f\ Si}ns-]

e MOt lién két gitra hai nit mang
(IMP tai UCLA va IMP tai SRI).

THE ARPA NE:wvioRE -, o

Y AR -

ARPA: Advanced Research Project Agency
UCLA: University California Los Angeles
SRI: Stanford Research Institute
Interface Message Processor

- g Ee ?g,,:::'- tres

f penE

FIGURE 6.1 Drawing of September 19%'3'
(Courtesy of Alex McKenzie)
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3 thang sau, 12/1969

Mot mang hoan cinh Wi 4 nut,
56kbps

UCSB:University of California, Santa Barbara
UTAH:University of Utah

source: http://www.cybergeography.org/atlas/histrhtmi

foP1a

3é0

THE ARPA NETWORK
DEC (959

Y npobes

FIGURE 6.2 Drawing of 4 Node Network
(Courtesy of Alex McKenzie)



ARPANET th &i ky dau, 1971

ILLINOIS

BURROUGHS

MITRE.

Source: MAP 4 September 1971

http:// .cyb hy.org/ 7 R rr L X a A R. s ~ z
Atasihistorion il YO Mang phat trén v&i tdc d6 thém ndi nit mdt thang



Thap nién 70: K &t nai lién m ang, ki én
tric m ang m &1 va cac m ang riéng
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Sw mé& rong cua ARPANET, 1974

@ ' ucs m POP-10) - @ FOP-10

MOFFETT LeL UTAH ILLINOIS WPAEQ MIT-MAC,

D, @ PDP-10
)= SU-DSL
; MIT-IPC
TN

PDP- 10 , - CCA

@D | G ol Cize) @D X% Q=
@ @ @ LINCOLN

7

PDP-10 UNIVAC
HAWA [

SRI m @ = form @

)

RADC

XEROX e . 88N
PDP-10 PDP-10 () @ PDP-10 CASE (T @ PDP-10 @

. 0 G NCC

\ TYMSHA RE ow ' BB N

( XX HARVARD

N

v]
s}
(2]
v ]

STANFORD ; My PDP-10 @
@ cDC 6500 PDP-10 ) @
RUTGERS

(or-D>—0

vcso
@ ) sDc @ PDP-10 BELVOIR : ABERDEEN
- . b 516 @ SDAC NORSAR

MITRE

AFWL RML
e

0
C

Abb. 4 ARPA NETwork, topologische Ka}té.‘Stand Juni 1974.

source: ~. N , P
http:/www.cybergeography.org/ | iy lw@’ng moI ngay wret qua 3.000.000 goi tin

atlas/historical.html

HASKINS




Thap nien 70

e Tl dau 1970 xuat hién cac mang riéng:
ALOHAnNet tal Hawall
DECnet, IBM SNA, XNA
e 1974: Cerf & Kahn — nguyén ly két noi
cac hé thébng m& (Turing Awards)
e 1976: Ethernet, Xerox PARC
e Cudi 1970: ATM



Thap nién 80: Cac giao th wrc
mol, ket nol them m ang m ¢




1981: Xay dwng mang NSFENET

NSF: National Science Foundation
Phuc vu cho nghién ctru khoa hoc, do sy qua tai cia ARPANET

VNC

- ofnell

L. of Minois

San Diego S.C.

= KNSFnel Backbone

NSFnet Backbone Network 50

Mallcaal Cealsr For Abmoeshard Resssach
March T8 1REE



1986: Noi két USENET& NSFNET

1  akgua

2 alberta
1 casTED
4 chatt

E  cernvax
6 clyde

T cmclz

4 rcuaeld

9 decvax
10 degw

1k ku

12 Baea

12 faline
14 gatech
15 hafro
16 hao

17 hplabs
18, iZunix
1% = ihnp4
20 1inria
21  kddlab
22 linus
21 1ll-crg
24 111-lec

-~ 25 menc

27  mnetdr
23 munnari
23 nbires
30 penet

31 philabs

32 prlbz
311 gantel
34 rutgers
15 seismo

36 tektronix
a7 tuvie

= 38 ubc-visio
13 uke
40 ulysses
4l unido
42 utzoo

41  uw-beaver
44  watmath

a6 MOVAX d
3

e

=
-

Site locations and news exchange paths
Connectivity information from mod.map data December 1986
Geogmphic infanmation from CLA Wadd Base I data
Printed on a DEC LPS-40 PostScript printer
Pmoduced with netmap 1.2 at DEC Westem Rescarch Lab

Mumbered cirles are backbone sites: {3

Dashed lines are backbon e4o-backbone links:
Black dots are non-backhone sites »

Thin solid lines are non-backbone and partial links:

DECWRL netmap-1.2 by Brian Reid at Wed Dec 31 11:05:23 1986
Gall Stereographic Projection, Map cantar: [15°M, 0°W]

Image resolufion 300/in., stroke limit 1 pixels

USENET

All published links are s hown

Source: http://'www.cybergeography.org/atlas/histrhtml



Thém nhi @u mang va giao th c
movi

e Thém nhiéu mang mé&i ndi vao: MFENET,
HEPNET (Dept. Energy), SPAN (NASA),
BlTnet, CSnet, NSFnet, Minitel ...

e TCP/IP dwoc chuan hoa va phd bién vao
1980

e Berkeley tich hgp TCP/IP vao BSD Unix
e Dich vu: FTP, Mail, DNS ...
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Thap nién 90: Web va th wong
mai hoda Internet




Thap nien 90

e Dau 90: ARPAnet chi la
mot phan cua Internet

e Dau 90: Web

e HTML, HTTP:
Berners-Lee

e 1994: Mosalic,
Netscape

e Cudi 90: Thwong mai
hda Internet

Cudbi 1990's — 2000’s:

Nhiéu ¢ng dung maéi: chat,

chia sé file P2P...

E-commerce, Yahoo,

Amazon, Google...

> 50 triéu may tram, > 100

triéu NSD

Van dé an toan an ninh

thong tin!

o Internet danh cho tat ca moi
nguol

o Tatca cac dich vu phai
qguan tam t¢i van dé nay s,



Lworc s Internet Vi ét Nam

e 1991: N6 lwc két ndi Internet khéng thanh.
® (Vi mét ly do nao do)
e 1996: Gidi quyét cac can trd, chuan bj ha
tang Internet
ISP: VNPT
64kbps, 1 dwdrng két ndi quoc té, mot sé NSD
e 1997: Viét Nam chinh thirc két ndi Internet
1 IXP: VNPT
4 1SP: VNPT, Netnam (I0T), FPT, SPT

e 2007: “MwoO1 nam Internet Viét Nam”
20 ISPs, 4 IXPs
19 triéu NSD, 22.04% dan so s



Phat tri én Internet & VN

25[} . = 3

mmm Users (1,000s) |

200 + ~_ Per 1,000 inhabitants '
., £
150 4 T
= =
g 1.5 8
£ 400 - 3
3 s B
]
7

S 0.5

0 =

1997 1998 1999 2000

Wéc tinh s 6 ngwéi dung b ang hai | an sé thué bao

Source: Vietnam Internet Case Study, http://www.itu.int/asean2001/reports/material/VNM%20CS.pdf >



ré - X X
Thong ké g an day
e0o
o0
25.0 30
1 s6 ngwdi ding (triéu nguwdi)
200 | : I
' —O— % dan so
)
n 3 120
Z 5150 + 0N
o O -
cC C - 15 «o
O _ ©
= @100 | N/ 18.6 o
«O 1
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7.69 11.1 T
O [
6.3
0.0 | | | | 0)
2003 2004 2005 2006 2007
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Bang thong k ét noi di quoc té
(Mbps), Q.3 2007

FPT, 2635

EVN, 400

SPT, zoo\

HanoiTelecom,
4

Vietel, 2056
VNPT, 6820

Tong céng: 12115.0 Mbps



Internet nh tvng nam 2000s:
Twong lai la ¢ ua cac ban

e U'ng dung va céng nghé maoi
Youtube, Skype, Bittorrent, Video & VolIP...

Mang khong day, mang quang hoc, thong tin di
doéng

e Internet sé tiép tuc cai tién dich vu va bién doi
khong ngwng
Mang lai sw thuan tién cho moi nguoi
Cé&c ban (sinh vién CNTT) sé lam dwoc diéu do!
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ToOm t at

Gidi thiu mon hoc
_wo'c S Internet
Khai niém mang may tinh
Kién trdc mang
Topology
Protocol

e M0 hinh truyén thong
Chuyén mach kénh vs. chuyén mach goi
Khéng lién két vs. Hwéng lién két

e Cac tham sb co ban
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Tuan téi...

e Kién tric phan tang

e M6 hinh tham chiéu OSI

e Dija chi IP, MAC, s0 hiéu cong
e DNS va dich vu tén mién
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