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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10

A L L —
NH.ANH

NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.
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Mang may tinh la gi?

Lich sit MMT

Cac khai niém ca ban

Cac thanh phan trong mang may tinh
D6 hinh mang

Cac U'ng dung mang
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Mang may tinh la gi?

dMang may tinh (computer network):
» Nhiéu mady tinh két n6i véi nhau bang phuang tién
truyén dan
= Lién lac va chia sé tai nguyén
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Internet?

dInternet:
= Mang cua mang

= Co kha nang truy cap toan
cau
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Lgi ich

dHa tang truyén thong (communication
infrastructure): ('ng dung phan tan
= Web
= VoIP
= Games
A Dich vu truyén thong (communication services)
cho cac U'ng dung
= Truyén di liéu dang tin cay
= Truyén di liéu khong dang tin cay
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Cau truc Internet

d!

dPha

i Cap -Cap qudc gia, quoc té
-VD: AT&T, Sprint,...

Exe W

2 -2 ISP

-Nhé hon tier-1 ISP
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Sa do két noi ca
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Phan loai mang - 1

dTheo dia hinh:

= Mang cuc b (LAN — Local Area Network)
— Kich thudc nho (toa nha, phong may, cong ty, ..)
— Thudc 1 don vi, 1 td chirc
— TOc do cao, it 10i
— Ré tién
= Mang do thi (MAN - Metropolean Area Network)
— Nhiéu mang LAN két hgp lai
— Co6 pham vi trong 1 quan, huyén, thanh phd
— Thudc 1 don vi, 1 td chiic
— Cham, nhiéu 106i, chi phi cao han LAN
= Mang dién rong (WAN - Wide Area Network)
— Nhiéu LAN, MAN két hgp vd&i nhau
— Pham vi quoc gia, chau luc, quoc té
— Thudc nhiéu don vi, 1 t6 chiic
— Cham, nhiéu 10i, chi phi cao han LAN, MAN
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Phan loai mang - 2

dTheo pham vi hoat dong:
= intranet
« NOi b0 trong 1 dan vi
= extranet
» Intranet
« Cho phép bén ngoai truy cap vao thdong qua ching thuc
» internet
« Cho phép bén ngoai truy cap
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Phan loai mang — 4

QTheo phuaong tién truyén dan:
= Co day
= Khong day
» Infrastructure
« Ad-hoc
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NoOi dung

2.
3.
4.
5.
6.

Lich sit MMT

Cac khai niém ca ban

Cac thanh phan trong mang may tinh
D6 hinh mang

Cac U'ng dung mang
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Lich st MMT

QY tudng mam mdng dau tién 1a cta J.C.R. Licklider
(MIT)
'a network of such [computers], connected to one
another by wide-band communication lines” which
provided "the functions of present-day libraries
together with anticipated advances in information
storage and retrieval and [other] symbiotic
functions.” -J.C.R. Licklider
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http://en.wikipedia.org/wiki/J.C.R._Licklider

Lich su MMT (tt)

A Khdi dau la mang ARPANET nam 1969
= Xuét phat tir viéc phat minh ra cdng nghé chuyén mach
mach goi cua Leonard Kleinrock (MIT)
= J.C.R. Licklider va Lawrence Robert
= 21/11/1969, mang ARPANET dau tién da két noi 2 nai:
Truong DH California, Los Angeles va Vién nghién cdu
Stanford
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http://en.wikipedia.org/wiki/Leonard_Kleinrock

Lich sir MMT (tt)

QTu 1970s dén 1980s:
= ALOHAnNet
= Telenet
= CyclaBITNET
= CSNET
= NSFNET

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh



Lich sir MMT (tt)

1990s: nam bung nd cua Internet
= 1990, ARPANET dong
= 1995, NSFNET ddng
= Rat nhiéu U'ng dung ra doi

— Email

— Web

— Instant message, ICQ
— Peer-to-peer file sharing

22000s: P2P, wireless, sensor, grid computing, VoIP,
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NoOi dung

3.
4,
5.
6.

Cac khai niém ca ban

Cac thanh phan trong mang may tinh
D6 hinh mang

Cac U'ng dung mang
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m A?

Kiéu truyen

—
1 Unicast

» TU 1 node dén 1 node

] Broadcast

= TU 1 node dén tat ca cac node
trong mot vung mang

] Multicast
» TU 1 node dén 1 nhom

O Anycast

= TU 1 node dén 1 node bat ky trong
mot nhdm
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Giaothiuc-1

QGiao thuc:

= qui dinh, qui tic dé trao doi dT liéu gitra cac d6i tugng
trén mang
- Dinh dang dir liéu trao doi (syntax, semantic)
« Th{ tu thdng tin truyén nhan gilra cac thuc thé trén mang
« Cac hanh ddng cu thé sau moi su kién nhan/gdi hay 1 su kién
nao do xay ra
= VD: HTTP, TCP, IP, PPP, ...
QDo cac td chic va hiép hodi xay dung: IEEE, ANSI,
TIA, EIA, ITU-T
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Giao thirc - VD

o Giao thic TCP

req.
TCP connection
<«
reply.
—
<request
file> .
files™
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Bang thong

dBang thong (bandwidth):
= Lugng thong tin cd thé truyén di trén 1 két n6i mang
trong 1 khoang thai gian
= Ly tudng
= Pan vi tinh: bit/s (bps), Mbps, Gbps, ...
dThong lugng (throughput):
= Bang thong thuc té
= Nho han nhiéu so vGi bang thong ly thuyét
= Cac yéu to anh hudng:
— Thiét bi lién mang
— Topology mang

— S0 lugng user trén mang
— May tinh cua user, server
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Po tre - 1

QLa thdi gian tré cla 1 géi tin

QCac nguyén nhan gay ra tré:
= Tré do tdc dd truyén (transmission delay)
= Tré trén dudng truyén (propagation delay)
= XU i tai nudt (nodal processing)
= Hang dgi (queumg delay)
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Po tre - 2

QTre do tdc do truyén (transmission delay):
= L3 thdi gian can thiét dé chuyén mach hét gai tin Ién
dudng truyén
. I:)trans = L/R (S)
— R = bang thong cua dudng truyén (bps)
— L = chiéu dai gadi tin (bit)

= Vi du: goi tin co chiéu dai L = 100bytes. BuGng truyén
co bang thong R = 10 Mbps
2 D, = 100 *8/( 10%¥1000?) s
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Po tré - 3

QO Tré trén dudng truyén (propagation delay)
. Th(‘5i gian truyén 1 bit tU nci g&i dén nai nhan
Dprop = dfcC
— d = chiéu dai dudng truyén
— ¢ = t6c d0 truyén (~ 2x108 m/sec - 3x108 m/sec)
Q XU ly tai nut (nodal processing): DIDrOC

= La thdi gian xu Iy header cua 1 gO| tin va quyét dinh

chuyén mach géi tin theo hudng nao

—  Kiém 16i bit
— Xac dinh dau ra (vd dua trén dia chi dén.)

=  ThuGng rat nho
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Po tre - 4

QHang dgi: Dyyeye
= L3 thdi gian gdi tin chd trong hang dgi dé dugc dua Ién
dudng truyén
= Phu thudc: so lugng goi tin dén truGc no
QTong do tré khi truyén 1 goi tin:
D = Dproc + uneue + Dtrans +D

prop
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Ppo tré - 5

QVidu 1:

Khoang cach tir A dén B: 100km

toc d6 dudng truyén 360.000km/h

Trung binh mai gdi tin cé kich thudc 1000 bytes
Bang thong cua dudng truyén: 100Mbps

MoOi géi tin can 0.01s dé& xur ly

Cho biét:

Thai gian d€ gdi 1 gdi tin. Gid sur, tai thsi diém dang xét, hang dgi
cua A la rong

Tai thai di€ém t = 0.1s, bit dau tién cla gdi tin dang & vi tri nao?
Tinh thdi gian can thiét dé gdi 5 gdi tin, gia st 5 goi tin d& nam
trong hang dgi
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Potré -6

QCAc Iénh dung dé kiém tra thdi gian tré
* Ping
» Tracert
= Pathping
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Po tré - 7

C:slUsepssttmtrang>ping 172.292.2.2
Pinging 172.29.2.2 with 32 hytes of data:

172.29.2.2: hytes=32 time=1ms TTL=K2
172.29.2.2: bhytes=32 time=1ms TTL=62
172.29.2.2: bhytes=32 time=1mz TTL=62
172.29.2.2: hytes=32 time=1ms TTL=62

Ping statistics for 172.292.2.2:

Packets: Sent = 4, Heceived = 4, Lost = B (B loss>.
Approximate round trip times in milli—seconds:

Minimum = 1ms, Maximum = 1m=s,. Average = 1ms

C:sxlUzeprssttmtrang*tracert 172.29.2.2

Tracing route to Maillog.hcmuns.edu.vn [172.29.2.21
over a maximum of 38 hops:

1 2 ms 2 ms 2 ms 172.29.78.1
2 1 ms 3 ms 4 ms 172.29.978.1
3 2 ms 1 ms 1 mz Maillog.hcmuns.edwu.vn [172.29.2.21

Trace complete.
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Po tre - 8

C:sUseprssttmtrang>pathping 172.292.2.2

Tracing route to Maillog.hcmuns.edw.wn [172.292.2.21
over a maximum of 38 hops:

ttmtrang—PC [172_.29.78.951

172.29.78.1

172.29.98.1

Maillog.hcmuns.edu.vn [172.29.2.21

Computing statistics for 75 seconds...
Source to Here Thiz Mode~Link
Hop RIT Lost/5ent = Pct LostsSent Pct Address
ttmtrang—PC [172.29.78.951
a8 188 @ i

A8 188 @ a8 188 B 172.29.78.1
A8 188 6 3 i
A8 188 @ a8 188 B 172.29.998.1
a8 188 @ i
A 184 0 A 184 B Maillog.hcmuns.edwu.vn [172.292.2.21

Trace complete.
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Firewall

dBUc tudng Iua (Firewall):
= Bao vé hé thong
= Kiém soat ludng di liéu

« tU mang bén trong di ra ngoai Access Policy.
» TU bén ngoai di vao mang bén trong AHOWIZIM
\n VY " s HTTP
- Phan mem/phan CLrng é@b AIIDestinationle
Q
& 7

Streaming Media

SMTP

External Network w

DNS Intrusion | Internal Network




Proxy

d Proxy
= la 1 Ung dung cTac blet
- ||7'hay LAY/ 4

I —
[Rasl

uiieemed o
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Noi dung

4. Cac thanh phan trong mang may tinh
5. D0 hinh mang
6. Cac Ung dung mang
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Thanh phan mang — bén ngoai

Brc [ hosts = end systems ~ Mobile network
ﬂ server + chay ung dung mang o ‘G{i Global ISP

@é wireless
laptop
™ cellular
handheld
A Phuong tién két ndi

(@m-‘-'-l- H ’ ’ A A
A ) wireless .. cap, song vo tuyen
« Toc &6 truyéen = bandwidth

—— wired
links
- Q Thiét bi lién mang
router « Routers, switch,..

+ Chuyén tiép dit ligu
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Thanh phan mang — bén trong

A Dich vu mang
= Web, Mail, FTP.,...
A Giao thuc
= HTTP, FTP, TCP, IP, PPP....

A Phucng thuc truyen du lieu:
« chuyén mach mach (circuit-switching):
— moi cudc goi chim dung hét viing bng thong dugdc cap.
— VD: mang dién thoai PSTN
« chuyén mach goi (packet-switching)
— di liéu chuy&n mach trén mang rdi rac theo tirng khic, goi la géi (packet)
— VD: mang may tinh
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Chuyén mach mach - 1

QO Moi “cudc goi” chiém 1 tai nguyén
nhat dinh
= Yéu ciu thiét 18p dudng dan trudc
= Chiém gilr tai nguyén sudt “cudc
goi”
Q Pam bao khong bi nghén mach
Q S« dung bang thong khong hiéu
qua néu d lieu radi rac (hodc day
dac nhung bit rate khong déu)
Q Khac phuc:
= Nhap nhiéu “cudc goi” trén cung 1
dudng truyén
= ki thuat: FDMA, TDMA
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Chuyén mach mach - 2

o FDMA

Tan s6

o TDMA

Tan s6

- scecs [ R
|

Thoi gian

Thaoi gian
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Chuyén mach géi

0 Mai ludng dit liéu dugc chia nhé
thanh cac goi
Q Cac goi tin chia sé chung tai nguyén
mang
= Moi gdi st dung toan bd bing thdng

= Bj tat nghén
3 Yéu cau tai nguyén st dung vua du
0 Moi goi cd thém phan “header” lam
tang kich thudc dir lieu truyén
A Phu hdp cho dif liéu tdc thai
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Noi dung

5. D0 hinh mang
6. Cac Uung dung mang
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Po hinh mang - 1

Q Do hinh mang (network topology):

= cach thic bd tri dudng truyén dé ndi két cac nit mang
Q Phan loai:

= PO hinh vat li : M6 ta cach bo tri dudng truyén that su

= P06 hinh logic: M6 ta con dudng ma di liéu that su’ di chuyén.
Q Cac kiéu dd hinh mang:

= Bus: cac thiét bj ndi truc ti€p vao mot dutng mang chung

= Star: cac thiét bi noi truc ti€p vao mot thi€t bi chung

= Ring: cac thiét bi ndi vdi nhau tao thanh vong tron

= Mesh: 2 thiét bi bat ki dugdc noi truc ti€p vai nhau

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh



Po hinh mang - 2

dDang bus:
= cac node chia sé chung 1 dudng truyén

Terminator Terminator
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Po hinh mang - 3

A Dang sao (star)
= Cac node lién két vGi nhau qua 1 node trung tam

WY EEPErE-BONE.OF
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Po hinh mang - 4

dDang vong (ring)
= Cac node noi vGi nhau thanh 1 vong khép kin
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Po hinh mang -5

dDang lugi (mesh)
= MOt node ndi vGi nhiéu node
= Gia tang do tin cay cua hé thong
= CO 2 loai:
« mesh 1 phan (ban phan)
« mesh toan phan




Bus Use of cable is economical. Media | Network can slow down in heavy
is inexpensive & easy to work traffic.
with. Problems are difficult to isolate.
System is simple and reliable. Cable break can affect many users
Bus is easy to extend.

Ring System provides equal access for | Failure of one computer can impact
all computers. Performance is the rest of the network. Problems
even despite many users. are hard to isolate. Network

reconfiguration disrupts
operation.

Star | Modifying system and adding new | If the centralized point fails, the
computers is easy. Centralized hetwork fails.
monitoring and management are
possible. Failure of one computer
does not affect the rest of the
network.

Mesh | System provides increased System is expensive to install

redundancy and reliability as well

as ease of troubleshooting.

because it uses a lot of cabling.
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Ung dung mang

QUng dung trong gia dinh
= Chat
= Mail
= Instant message
EIL'fng dung trong thuong mai
= Trang web mua ban online
QUng dung trong xa hoi
= Social network
= Bao online

QUng dung ho trg cho ngudi duing di déng
= Wireless network
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Van dé phat sinh

Virus, trojan, spyware...
dBao mat

= Tan cong

= Nghe lén thong tin

AToi pham
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Chucong 02
DPia chi IP va chia subnet

MANG MAY TINH
Thang 09/2011



Noi dung

1. Gidi thiéu
2. DiachiIP
3. Chia subnet
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Gidi thiéu - 1

85NbC Q1 42/5 LTK Q10

227 NVC Q5 5NTMK Q1
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192.168.0.2

192.168.0.1

192.168.0.4

192.168.0.3
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Gigi thiéu - 3

dDia chi mang (identifier):
= dinh danh cua 1 node mang

A Phan loai:
= Pia chivatly
» do nha san xuét an dinh trén san pham
« VD: dia chi MAC (Media Access Control)
= Dia chi logic
 do nguGi dung an dinh
« VD: dia chi IP (Internet Protocol)
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Noi dung

2. DiachiIP
3. Chia subnet
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Pia chi IP

dTang 3 trong mo6 hinh OSI

dVersion:
. IPv4
. IPV5 (RFC 1819)
« IPvV6
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http://tools.ietf.org/html/rfc1819

Pia chi IPv4 - 1

dKich thwdce: 4 bytes (32 bits)
dDinh dang:

= M®6i byte dwoc biéu dién bang sb thap phan, goi 1a mot octet

= hai octet dwoc viét cach nhau bang 1 dau cham “.”

VD: 10101100 00011101 00000001 00001010

172.29.7.10

dChia thanh 2 phan:
= Network ID (NetID)

* Host ID [ifio B A

< >

32 bit
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Pia chi IPv4 - 2

NetlD???

D 279
172.29.1,10 —

SUBNET MASK »

R oonll




Pia chi IPv4 - 3

dSubnet mask
= DUng phan dinh phan NetID va HostID trong dia chi IPv4

» kich thwéc 4 bytes
 cac bit thuéc NetID co gia trila 1
» cac bit thuéc HostID co giatrila 0

» VD: 172.29.5.128/255.255.192.0
(hodc 172.29.5.128/18)

HostIP 1010 1100 | 0001 1101 | 0000 0101 | 1000 0000
SubnetMask |1111 1111 | 1111 1111 |1100 0000 |0OOOO 0000
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Pia chi IPv4 - 5

dDia chi dwdng mang (Net Addr)
= Cac bit thudéc NetlID: gilr nguyén
= CAc bit thudc Host ID: x04 vé 0

dDBia chi broadcast
= Cac bit thudéc NetlD: gilr nguyén
= Cac bit thuéc Host ID: bat 1én 1
VD: 192.168.1.2/24 = Net Addr: 192.168.1.0

=» dc broadcast: 192.168.1.255

HostIP 1100 0000 | 1010 1000 | 0000 0001 | 0000 0010
SubnetMask |1111 1111 |1111 1111 |1111 1111 | 0000 0000
Net Addr 1100 0000 | 1010 1000 | 0000 0001 | 0000 0000
1100 0000 | 1010 1000 {0000 0001 {1111 1111

RITOa COTIg NgTTe thomg UM - Dar 1TOC RNog NOC T e 11 1O G ™I



Pia chi IPv4 - 6

[ Hai node c6 cung dia chi dudng mang thi thudc

cung 1 duGng mang
192.168.1.2 va 192.168.1.200 =>» cung 1 dwdng mang

192.168.1.2 va 192.168.2.1 => khac dwong mang

SO dia chi host hgp I€ trong 1 dudng mang
. 2m-2

« m la sb bit trong phan HostID

VD: 172.29.1.1/16
2> mM=32-16=16

= S host trong 1 network = 216-2
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Pia chi IPv4 - 7

110NNNNN Network Network

Bits: 1 8 9 16 17 24 25 32

- Class F 1111MMMM

Reserved For Future Use ‘
Rapge#H0rgtfiSihong tin - Dai hoc Khoa hoc tu' nhién TP H6 Chi Minh




Pia chi IPv4 - 8

dSubnet mask mac dinh:

- Ldp A: 255.0.0.0 (/8)
. L&p B: 255.255.0.0 (/16)
« Lp C: 255.255.255.0 (/24)

JVD: 15.19.18.29

OOO!lll

— LGp A
— Subnet mask mac dinh: 255.0.0.0
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Pia chi IPv4 — 9

A Cho dia chi IP: 172.29.7.10
 L&p:
« Net Addr :
« SO host trong cung network:
 Cac dia chi cua host:
 Dia chi broadcast:
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Pia chi IPv4 — 10

A Cho dia chi IP: 172.29.7.10
- LGp: B
« Net Addr : 172.29.0.0
« SO host trong cung network: 216-2
« Cac dia chi: 172.29.0.1 — 172.29.255.254
 Dia chi broadcast:172.29.255.255
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Pia chi IPv4 - 11

Q Phan loai:
= Dia chi public:
« dung dé trao ddi trén Internet
« Dia chi that
= Dia chi private

« Dung dé danh dia chi cho cdc mang LAN bén trong 1 t6 chic
« Dia chi a0
= Dia chi loopback: 127.0.0.0 — 127.255.255.255

fddress | Total Frivate Hests
10.0.0.0 16,777,214
172.16.0.0-172.31.0.0 16 1,048 544
192.168.0.0-192.168.255.0 256 65,024
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Noi dung

3. Chia subnet
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Chia subnet -1 -
I ——
QMuc tiéu:

= giam sO lugng node = Tang thong lugng mang
= Tang tinh bao mat

= Dé quan tri

= Dé bao tri

= Tranh lang phi dia chi IP
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Chia subnet - 2

A Qui tac:

= Mugn cac bit dau trong HostID lam NetID

= SO subnet = 2" (n: sO bit vay mugn phan HostID)
A Lén ké hoach:

= SO subnet can chia

= S8 node trong moi subnet
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Chia subnet—3.1: Vidu 1

 CONg ty A dwoc cap dc dwdrng mang Ia:
172.29.0.0/16. Cbng ty mudn chia thanh 10
subnet trong do c6 3 subnet c6 100 PCs, 4
subnet co 255 PCs, 3 subnet c6 500 PCs

<< Dung 4 bit chia subnet
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Chia subnet — 3.2: Vidu 1

4
dCac subnet:

Subnet Net Addr HostIP Broadcast
0000 0000 |[172.29.0.0 172.29.0.1-172.29.15.254 172.29.15.255
0001 0000 |[172.29.16.0 172.29.16.1-172.29.31.254 172.29.31.255
00100000 |[172.29.32.0 172.29.32.1-172.29.47.254 172.29.47.255
0011 0000 172.29.48.0 172.29.48.1-172.29.63.254 172.29.63.255
0100 0000 |172.29.64.0 172.29.64.1-172.29.79.254 172.29.79.255
0101 0000 |172.29.80.0 172.29.80.1-172.29.95.254 172.29.95.255
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Chia subnet - 3.3: Vidu 1

Net Addr Subnet Mask
172.29.0.0 1111 0000 255.255.240.0
172.29.16.0 1111 0000 255.255.240.0
172.29.32.0 1111 0000 255.255.240.0
172.29.48.0 1111 0000 255.255.240.0
172.29.64.0 1111 0000 255.255.240.0
172.29.80.0 1111 0000 255.255.240.0
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Chia subnet — 4.2: Vidu 2

192.168.1.0
// \\
192.168.1.0 192.168.1.64 192.168.1.128 192.168.1.192
/ \1 bit
192.168.1.128 192.168.1.160
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Chia subnet—4.3: Vidu 2

Net Addr Subnet Mask
192.168.1.0 1100 000 255.255.255.192
192.168.1.64 1100 000 255.255.255.192
192.168.1.172 1100 000 255.255.255.192
192.168.1.128 1110 000 255.255.255.224

192.168.1.160

1110 000

255.255.255.224




Chia subnet -5

QAGia tri c

elmask

2 A
W
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Bai tap

Cho 172.100.112.4/19. Hay cho biét:
1. Dia chi trén thudc vé duéng mang nao?
2. S8 IP hdgp |é cé thé dung trong dudng mang do. Va
hay cho biét gdm nhirng dia chi nao?
3. Dia chi broadcast cua duéng mang do

4, Vi dia chi duGng mang trén, hay chia thanh 5 subnet
nhu sau: 2 subnet co 1000 host, 2 subnet cd 500 host,
1 subnet c6 100 host

5. VGi dia chi duéng mang trén, hay chia thanh 17
subnet nhu sau: 4 subnet c6 1000 host, 6 subnet co
500 host, 7 subnet co 100 host
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Chuong 03

Mo hinh OSI va TCP/IP

MANG MAY TINH
Thang 09/2011



Noi dung

1.
2.
3.
4.

Gidi thiéu

MO hinh OSI

MO hinh TCP/IP
bdng goi dir lieu
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Gidi thiéu -5

dXem mang nhu' la 1 chong cac I6p (layer)
AdLAp N cung cap cac dich vu cho I6p N+1
QMo I6p trao doi véi nhau theo 1 giao thirc
QUu diém:
= M0i I8p c6 1 chirc ndng riéng, I8p N sir dung dich vu do
I6p N-1 cung cap
= Giam do phuc tap khi xu' ly dir lieu
= Dé quan ly
= Dé md rong, dé phat trién
= Pon gian
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GiGi thiéu - 5

ARPANET

_22

SUASA v AN ‘
. == A
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Noi dung

1.
2.
3.
4.

Gidi thiéu

MO hinh OSI

MO hinh TCP/IP
bdng goi dir lieu
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OSI Model - 1

MO hinh OSI (Open Systems Interconnection):

= do t6 chirc ISO (International Organization for
Standardization) dé xuat tu 1977

= cOng bod lan dau vao 1984

= La khung su'én biéu dién cch thdng tin di chuyén
trén mang nhu thé nao
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OSI Model - 2

Tang ung dung

Application
(Upper) Layers

Tang trinh bay
Tang phién
an chuyén

ang
ata Flow
en (kgxf/er') Layers

A A ’
1 at ly
- Khoa Cong nghé thong tin - DBai hoc Khoa hoc tu’ nhién TP H6 Chi Minh




Computer Network
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OSI Model - 4
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OSI Model -5
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Noi dung

1.
2.
3.
4.

Gidi thiéu

MO hinh OSI

MO hinh TCP/IP
bdng goi dir lieu
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Mo hinh TCP/IP - 1

A TCP/IP - Transmission Control Protocol/Internet
Protocol

Do Cerf va Kahn dinh nghia vao nam 1974
ADPac ta chong giao thuc
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M6 hinh TCP/IP - 2

OSI TCP/IP
A

Application

I'-#

- ety Internet
—10ST TO NeTwor
- Khoa Cong nghé thong tin - DBai hoc Khoa hoc tu’ nhién TP H6 Chi Minh




7 Name Host Network File E-Mail & | |WWW & Inter-
System Config Mgmt Transfer | |News Gopher active

— | DNS RFC822 Telnet

e = BOOTP SNMP FTP | MIME HTTP

o|| 5 |
N Com-

—'| & :Ir'llsring AP T

1| ° DHCP RMON TFTP IMAP Gopher

3 NFS | NNTP | IRC

a| | Transport User Datagram Protocol Transmission Control Protocol
P (UDP) (TCP)
IP Support IP Routing
IP NAT Protocols Protocols
3| | Internet Internet Protocol IPSec ICF"TE{,:HCPTEW" RIP, OSPF,
(IP/IPv4, IPvG) GGP, HELLO,
- - IGRP, EIGRP,
Mobile Neighbor BGP, EGP
P Discovery (ND)
Address Resolution Reverse Address Resolution
Protocol (ARP) Protocol (RARP)
9 Network Serial Line Interface Point-to-Point Protocol (LAN/WLAN/WAN
Interface Protocol (SLIP) (PPP) Hardware Drivers)
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Noi dung

1.
2.
3.
4.

Gidi thiéu

MO hinh OSI

MO hinh TCP/IP
bdng goi dir lieu

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh



Pong goi dir liéu - 1

dDong goi dir lieu = Encapsulation
dLa qua trinh dong goi di lieu vdi cac thong tin cua
giao thuc trudc khi chuyén di
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Pong goi

dir liéu -

2

Upper Layer Data I

| TCP Header | YUpper Layer Data I

IP Header

.
LLC Header Data FCS
MAC Header Data FCS

0101110101001000010

Khoa Cong nghé thong tin - Bai hoc Khoa hoc tu nhien TP HO

Application

Presentation

Session

Transport

Network

Data Link

Physical

PDU

(Protocol Data Unit)

Segment

Packet

Frame

Bits




Network
Header

Data

Segment

Packet

Network
Header

Frame
(medium dependent)




Phan ra

Application

Presentation

Session

Transport

Network

Data Link

Physical

Upper Layer Data

0101110101001000010
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Minh hoa

switch

M

Hy

message M appli¢ation
segment [H; M trangport
datagram|H,| Hy| M network
frame [H|[H, H{ M limk
physical
link
physical
destination HiHi| M || [Mefwork
M pplication [ Hn Hy| M Iink Hy
M | [fransport | ( physical
M hetwork
M link
Kuoa Cona Tl hong tin - Da+10C Khoa hoc tu nhién TP HO Chi Minh

router



Tai lieu tham khao

A Slide bai gidng cua J.F Kurose and K.W. Ross vé
Computer Networking: A Top Down Approach
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m A

Muc tieu

[ Cung cap cac dich vu mang cho ngudi dung cudi

QCéac Ung dung mang pho bién:
= E-mail
= Web

Instant Message

Telnet, SSH

FTP, P2P file sharing

Networked Games

Video conference
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Noi dung

QA Cac khai niém
Mot so dich vu mang
dLap trinh Ung dung
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Process - 1

dProcess = tién trinh
= chuong trinh chay trén may
= Nhiéu luéng cong viéc (thread — tiéu trinh)
dLién lac gitra cac tién trinh:
= Trén cung 1 may:
« hé diéu hanh
— Chia sé b6 nhé
— Truyén thong diép gitra cac tién trinh

User Process ‘

shared
resources

TP HO Chi Minh

Khoa Cong nghé



Process - 2

= Trén 2 may khac nhau:
e truyén dir liéu qua dudng mang

— VD: socket, name pipe, ...

- Khoa Cong nghé thong tin - DBai hoc Khoa hoc tu’ nhién TP H6 Chi Minh



Ung dung mang

dChay trén cac end-system
dLién lac vdi nhau qua mang
QKién trdc:

= Server-client

= Peer-to-peer
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Server - client

dServer:
= Ludn ludn “song’
= Chay trén 1 dia chi c6 dinh
= Nhan va xU' ly yéu cau tu client
dClient:
= Lién lac va gadi yéu cau cho Server
= CO thé dung IP “ddng’
= 2 client khdng thé lién lac truc ti€p vGi nhau

dVD:

= Web: WebServer (IIS, Apache, ...), web browser
(IE, FireFox, ...)

. FTP: FTP Server (ServerU), FTP Client
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Peer-to-peer

dU'ng dung cd ca hai chiic nang cua server va
client

dCac client lién lac truc ti€p
A Dung dia chi “dong”

A Quan ly kho

VD: Skype, Bittorrent
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Process - 3

O “Pia chi” cla mot ngudi:
e Pijachinha
e Tén nguoi

Y “ . 2 ? e N \
Dia chi” cua tién trinh:
— DijachilP
— Port:

¢ 0..1023: port chuan
* 1024..49151: port ¢8 dinh, dang ky trudc
e ..:portlinh dong




Mot so khai niem khac - 1

A Giao thuc tang U'ng dung:
= Do ngudi cai dat i’'ng dung xay dung
= \VD: HTTP, FTP, ...
A Nh{ng yéu cau dich vu cua tang U'ng dung:
= Truyén dir liéu dang tin cay
= Thdi gian
= Bang thong
= Bao mat dir liéu
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Mot s6 khai niém khac - 2

A Cac dich vu tang transport cung cap:
= TCP service
« Dich vu hudng két ndi
e truyén dir liéu dang tin cay
= UDP service
« Dich vu hudng khong ket ndi
o dir lieu truyén khong dang tin cay
* nhanh hon TCP
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Mét s6 khai niém khac -3

Tham khao thém: http://www.iana.orqg/assignments/port-numbers
mace hitp://www.bctes.com/network-applications-tcp-udp-port-numbers.html
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Noi dung

QA Cac khai niém
Mot so dich vu mang
dLap trinh Ung dung
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Noi dung

QA Cac khai niém

Mot so dich vu mang
= DHCP
= DNS

A Lap trinh U'ng dung
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DHCP - Dit van dé

192.168.1.0/24
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DHCP - Dit van dé

Internet Protocol Version 4 (TCP/IPvd) Properties lilﬁ

General |

¥ou can get IP settings assigned automatically if your network supports

this capahility. Otherwise, you need to ask your network administrator
for the annronriate TP ssttinns

—— - » ] D@g

Search o

‘ Organize ~ on Views _ﬂ: Connect To “"Disable this network device = Dhagnose this connection

Marme Status Device Name Connectivity Metwork Category Owner Type 2
LAM or High-5peed Internet (5) ~
Ay As A A A
Local Area Local Area Local Area Local Area Wirel :
Connection Connection2 Ceonnection3 Connection 4 Metw Disable
Conne Connect / Disconnect
Status
Diagnose
Bridge Connections
Create Shortcut
Delete
Rename
Properties
-
= —
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de

DHCP - Pat van

SO lwong may lén?

Khong ro thong tin mang?

Khoa Cong nghé thong tin - Dai hoc Khoa




DHCP - gigi thiéu

[ DHCP = Dynamic Host Configuration Protocol
= RFC 1533, 1534, 1541, 1542, 2131

QA Tién than: BOOTP

A Hoat dong tang U'ng dung
= Giao thic hoat dong & tang Transport: UDP

A Chuc nang: cap phat dia chi IP dong

A MO hinh Client - Server:

= Server

* Port: 67

« Cung cap dia thong tin cau hinh TCP/IP cho cac client
= Client:

« Port: 68

« Yéu cau server cap thong tin cau hinh TCP/IP
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MrlCiP Mismeaye:

UDP Hrozidez):

MrleiP C)ive

U_F_)_FJ _:‘.r‘x:|r|r~:|:

biét
wa xac dinh

Diafaiilt Giaitawyz

RINSESETAE

Y khdo: http://www.ietf.org/rfc/rfc2131.txt
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http://www.ietf.org/rfc/rfc2131.txt

DHCP - Mo hinh hoat dong - 2

A Xin cap mai:

Discover: client tim DHCP Server

Offer: DHCP ggi y mot dia chi IP

Request: Client yéu cau cap 1 dia chi IP

Ack: Server xac nhan dong y va giai phong dia chi IP
= Nak: Server tu choi dia chi IP ma client yéu cau

A Xin cap lai:

= Request
= Ack/ Nak
dHuy thong tin dugc cap:

= Release
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DHCP — so do hoat dong

S
DHCPDISCOVER = ;
Selecting < :
2 E
DHCPREQUEST =) ;
Y :
Lease Time 507G Expired / DI |':F“CHV Lease l.’.;:mrellpdfi
DHCPREQUEST /’_f—-— DHCPRELEASE !
Bound  J)----------- II-E
E Lease Time Expired
y ' DHCPNACK
@?\ DHCPACK DHCPACK @
i i
wing \_ehinding
A

Lease Time 87.5% Expired /
DHCPREQUEST
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DHCP — Format message

ad (4] -

op (1) htype (1) | hlen (1) hops (1)

secs (2) flags (2] o

claddr (4]

yiaddr (4)

siaddr (4) -

gladdr (4)

chaddr (16)

snarne [64] i

file (128)

opfaons (312) i
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DHCP — Format message

Htype 1 Loai dia chi vat ly

Hlen 1 Kich thudc 1 dja chivat ly

Hops 1 Client set la 0, dung cho relay agent

Xid 4 Transaction ID,

Secs 2 Puoc dién bdi client

Flags 1 Cho biét gdi tin nay cé phai la géi tin broadcast khong

Ciaddr 4 Dia chi cta Client, dung trong cac truong hop renew,..

Yiaddr 4 Dia chi ctia “ddi tac”

Siaddr 4 Dija chi clia next server dé “moi”va dugc dung trong cac
thong diép DHCPOFFER, DHCPACK

Giaddr 4 Dia chi cua relay agent

Chaddr 16 Dia chi vat ly cua client
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DHCP - Iénh console

dKiém tra thong tin cdu hinh IP: Ipconfig /all
A Xin cap mot IP mdi: Ipconfig /renew
dTra dia chi IP dang dung: Ipconfig /release
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Noi dung

QA Cac khai niém

Mot so dich vu mang
= DHCP
= DNS

A Lap trinh U'ng dung
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DNS - Patvande - 1

64.238.199.10

- Iﬁ g s
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DNS - Pat van de - 2

192.31.7.130 CISCO.COM
204.71.17735 M
152.

Domain Name & IP
1 COM
207 .40 - OSOFT.COM
192.233.80.9 NOVELL.COM
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DNS — gidi thiéu

A DNS = Domain Name System
dRfc 1034, 1035

A Chuc nang
= Dung phan giai tén mién thanh dia chi IP va ngudc lai
QLich sur:
= D3u tién, luu trir bang file hosts
= Ngay nay, luu trir bang 1 CSDL phéan tan
« Tao thanh cay domain

« MOi node
— Name Server (NS)
— CO mOt tén mién (domain name)
— Cb thé cd sub domain
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DNS — mo hinh hoat dong

dHoat dong tang Application
dTang Transport:
= UDP: truy van (query) — port 53
= TCP: cap nhat thong tin (zone transfer)

MO hinh Client — Server

= Server:
* Primary NS
— Ch(ra thong tin vé mot zone
« Secondary NS
— Backup cta primary NS
= Client - Resolver
« Port linh dong
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DNS - thuat ngir oot

QO Name space: /\
= Tap cac tén mién trén Internet

d Domain: vn
= 13 mét nhanh trong name space /\
4 Zone:
= |La mot vung domain tuong U'ng VJi edu com
“bién” quan ly trong DNS _
= Phan loai:

« Primary zone achkhoa

« Secondary zone
« Stub zone

A FQDN (Fully Qualitified Domain
Name)
= Tén day du
» <hostname> + <domain name

\\ 77

Domain: kitn.cdu.vn

= VD: www.cntt.khtn.edu.vn.
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DNS — Internet domain space — thon

Daily Changes(last 24hrs)
Active Celeted Mew Expired Transfered
81,325,776 303,600,735 60,995 54,069 90,327 .Com
12,348,084 31,822,042 8,847 8,647 9,640 .Net
7,710,052 20,100,327 4,128 4,424 4,555 .Org
5,232,582 8,307,651 7,874 8,528 7,326 Info
2,044,242 1,501,091 596 1,485 1,223 .Biz
1,641,930 1,406,153 1,979 1,451 1,668 Us
110,434,500 367,600,576 84,719 758,604 114,739 Total
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DNS — vi du

|
( )
www — 172.29.70.253
mail - 172.29.70.252
ftp — 172.29.70.252 )

172.29.70.200

4 ftp

l www — 172.29.10.2
#ng tin - Dai hoc Khoa ho 6 0 Chi Minh




LUU TRU

A Luu d{ lieu duGi dang cac resource record — RR
(name, value, type, ttl)
= SOA: thong tin cho toan bo 1 zone
= MX: thong tin cla server nhan mail cia mién
NS: thong tin cac name server quan ly zone
« Name: tén mién
 Vaule: dia chi NS cua mién
A: dung dé phan giai tén may thanh dia chi IP
+ Name: hostname
« Value: IP address

CNAME: luu tén phu cua 1 may
« Name: tén alias
 Value: tén that
PTR: dung d€ phan giai dia chi IP thanh tén may
 Name: IP addr.
« Value: hostname
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DNS — phan giai - 1

ADE qui (recursive

query)
= Server nhan cau T m
truy van phai tra 10i e
théng tin cuoOi ctlng: local DNS server TLD DN$ server
phén g|a| du’(jc hay dns.khtn.edu.vn 5 "4
khong?
= VD: may =

authoritative DNS server
dns.cs.umass.edu

cll.khtn.edu.vn truy
van tén mién
gaia.cs.umass.eau

gaia.cs.umass.edu

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh




= Server nhan cau truy
van khong phai tra
IGi thong tin cudi

Cl‘,lng, chi tra ICi local DNStseIrver

thﬁng tin V‘é NS \\g‘é‘m dns.khtn.edu.vn i

nhat” e _
= VD: may N

authoritative DNS server
dns.cs.umass.edu

cll.khtn.edu.vn truy
van tén mién
gaia.cs.umass.eau

gaia.cs.umass.edu
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DNS — Phan giai - caching

u tam Ket qua da truy van trong cache ’
Caching Table
Host Name |P Address TTL

ClientA is at
192.168.8.44

4
+

I nhien ¥ HO I Min

ClientA is at
192.168.8.44
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Address
of com “com !
server
Address of

‘ yahoo.com

server

Address of
www.yahoo.com

Address of
.yahoo.com

Truy Vs Wiivi.yahioo.cort




Noi dung

QA Cac khai niém
Mot so dich vu mang
QdLap trinh Ung dung

» TCP

= UDP
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socket

A Socket
= “Canh cua” gilra Ung dung va giao thi'c tang
transport (TCP, UDP)

= cung cap interface dé Iap trinh mang tai tang
Transport

= MOt socket la mot end-point cua mot lién két gilra
hai U'ng dung
dWindows Socket Application Programming
Interface (Winsock API)
= thu vién cac ham socket

= xay dung cac U'ng dung mang trén nén TCP/IP
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Lap trinh &'ng dung mang

1. Xac dinh kién trdc mang: Client — Server, Peer-to-
Peer

2. Giao thuc su dung tang Transport: TCP, UDP
3. Cac port st dung G Server va Client

4, Giao thirc tdng ('ng dung khi trao doi dir liéu gilra
hai end-host

5. Lap trinh
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Lap trinh &'ng dung—-TCP - 1

dGiai doan 1: Server tao Socket va lang nghe yéu
cau két ndi tai PORT

SERVER CLIENT

Tao socket dé lang nghe két ndi
socket()

Dang ky tén cho socket
bind()

Lang nghe két ndi tir client
listen()
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TCP - 2

= Giai doan 2: Client tao Socket, yéu cau thiét [ap mot

noi ket vOi Servekeqex CLIENT
Tao socket dé ling nghe két ndi
socket()

i

Dang ky tén cho socket

blnd()

Lang nghe két ndi tir client
listen()

Tao socket dé két ndi dén server
socket()

DPoi 1 két ndi
dén tir Client

Két ndi dén server
v connect()
Chép nhan mét két ndi tir Client
(socket mdi dugc tao)
accept()
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TCP -3

= Giai doan 3: Trao doi thong tin gilra Client va Server

SERVER CLIENT

Tao socket dé két ndi dén server
socket()

oi 1 két ndi
dén tw Clien

|l
-

Két ndi dén server
connect()

Chép nhan mot két ndi tir Client
(socket mdi dugce tao)

agcept()

Truyén/nhén dir liéu /'\Truyén/nﬁ'ém dﬁ’ liéu
Send()/recelve() \/ Send()/recelve()
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TCP - 4

= Giai doan 4: Két thuc phién lam viéc

SERVER CLIENT

Truyén/nhan dir liéu Truyén/nhan dit liéu
. ) v /—\ -
send()/receive() send()/receive()
v

Dong Y(ét ndi Dén Y(‘t L
(socket cuia connection) g Ketno
close() close()
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TCP -5

T—

ao socket dé ling nghe két ndi
socket()

bPang ky tén cho socket

blnd()

Lang nghe két ndi tir client
listen()

Tao socket dé két noi dén server

socket()
Doi 1 két n6i dén
ttr Client .
Két no6i dén server
connect()

Chép nhan mot két ndi tir Client
(socket mai duoc tao)
accept()

T, AU
Truyén/nhan dit liew —alruyen/nhn dir liéu

send()/receive() ¥ send()/receive()

Pong két nbi
(socket cua connection)
close()

Pong két nbi
close()

S6ndé toromygdit gitira ServerClienttireohgiaorthiuieTCP HO Chi Minh




Lap trinh &'ng dung — UDP - 1

MO hinh UDP
= Giai doan 1: Server tao Socket tai PORT
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UDP - 2

» Giai doan 2: Client tao Socket

"
soc ket()
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UDP -3
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Tai lieu tham khao

dSlide cua J.F Kurose and K.W. Ross vé Computer
Networking: A Top Down Approach
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Chuong 03
Tang van chuyén
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Chucnang -1

A Cung cap kénh truyén dir liéu &
muc logic gira 2 tién trinh trén 2

network
network data link

data link _

network
data link

g g network
data link
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Noi dung

A Gidi thiéu

QANguyén tac truyén dir liéu dang tin cay
QGiao thuc TCP

QGiao thuc UDP
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Nhac lai

message | M appli¢ation
segment [H|] M trangport
packet  [Hg| H,| M network
frame |H||H,| H;| M link
phy;l;ical
lINK
physical -
switch
destination Hol He| M network
M pplication H |Hy H| M link
M | | |transport physical

M network
- \:5
link
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tang van chuyén - 1

Process nhan?
| Ht| D || Ht| D | = P4

G&i dén Process? [Hpf segment|

E application

[Ht[D | [[BHt[D ] transport transport
ne

|Hn| segment | etwork twork
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tang van chuyén - 2

A Thuc thi ¢ end-system
d Bén gadi: thuc hién Don kénh
= Nhan dir liéu tu tang U'ng dung (tU cac socket)
= Phan doan thong diép ¢ tang U'ng dung thanh cac segment
= Dan nhan dir liéu: dong goi theo giao thic tai tang Transport
= Chuyén cdc segment xuéng ting mang (network layer)
A Bén nhan: thuc hién Phan kénh
= Nhan cac segment tu’ tang mang
= Phan ra cac segment thanh thong diép tang 'ng dung
= Chuyén théng diép Ién tang (ng dung (dén socket tuong

ung)
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tang van chuyén - 3

QHO tro
= Truyén dir li€éu dang tin cay
« Diéu khién ludng
- Diéu khién tat nghén
 Thiét lap va duy tri két noi
= Truyén dir lieu khong dang tin cay
« NO luc gdi dif liéu hiéu qua nhat
QKhong ho trg
= Dam bao thdi gian tré
= Pam bao bang thong
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Don kénh — Phan kenh - 1

Qd DOon kénh (Multiplexing):

= Thuc hién tai bén goi

= Thu thap dir liéu tu cac socket

= dan nhan d{ liéu vé&i 1 header
d Phan kénh (Demultiplexing):

= Thuc hién tai bén nhan

= phan phoi cac segment nhan dugc cho socket tucng ('ng
d Khi dong goi di liéu & tang transport, header sé

thém vao:
= Source port
= Destination port
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Don kénh — Phan kénh - 2

A

32 bits

v

source port # dest port #

other header fields

application
data
(message)

C4u truc cia mot segment
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Don kénh — Phan kénh - 3

SP: 6428
DP: 5775

SP: 5775 .
server DP: 6428 Client

IP: B IP:A
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Noi dung

QA Gidi thiéu

QGiao thuc UDP

QANguyén tac truyén dir liéu dang tin cay
QA Giao thac TCP
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UDP -1

QUDP: User Datagram Protocol [rfc/68]
= Dich vu “no luc” dé truyén nhanh
= GOi tin UDP o thé:
- Mat
« Khong dung thd tu
= Khéng két noi:
« Khong co handshaking gitra bén gui va nhan
. Moi goi tin UDP dugc xur Iy doc Iap
« Khong co trang thai két noi
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UDP - 2

Chiéu dai géi tin source port # dest port #
(tinh c3 header) |~ length checksum
Application
data
(message)

UDP segment format
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UDP -3

Application M
Transport Uil u2
U

Cac segment dén
khéng dung tha ty???

Application

A4

Transport

Mat segment?

hoa hoc tu’ nhién TP H6 Chi Minh




UDP -4

dTai sao lai st dung UDP?
= Khong thiét l1ap két noi
= Pan gian:
« khong quan ly trang thai nGi két
« Khong ki€ém soat lubng
= Header nho
= Nhanh

QA Truyén thong tin cay qua UDP
= TAng application phat hién va phuc hoi 10
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UDP -5

A Thudng s dung cho cac U'ng dung multimedia
= Chiu I0i
= Yéu cau toc do
Mot sO0 Ung dung st dung UDP
= DNS
= SNMP
» TFTP
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Noi dung

QA Gidi thiéu

QANguyén tac truyén dir liéu dang tin cay
QGiao thuc TCP

Giao thic UDP
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Bai toan

LBE bit???
Méit g6ipe?

Lam sao dé truyén
dang tin cay???
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Nguyen ly truyen du lieu dang tin ca

n
>
N
5
2
D>
N
Q)>

9

©

9

o Bén gwi Bén nhan

% A

2 _Budnyg truyén tin cay > Nghi thire Nghi thire

= truyén tin cay truyén tin cay
a. Cung cap dvu b. Trién khai dvu

Bac tinh cua dudng truyén khong tin cay quyét dinh do
phuc tap cua nghi thuc truyén tin cay
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Noi dung

dNghi thire truyén dir liéu dang tin cay
= RDT 1.0
= RDT 2.0, RDT 2.1, RDT 2.2
= RDT 3.0
dPipeline
= Go-back-N
= Gdi lai co chon
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Giai quyeét 10i bit

dBén gai
= GGi kém theo thong tin kiém tra 10i
= S{r dung cac phuong phap kiém tra I0i
» Checksum, parity checkbit, CRC,..
[ Bén nhan
= Kiém tra c xay ra l0i bit?
= Hanh ddng khi xay ra 16i bit?
« Bao vé bén goi
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Giai quyet mat goi

A Bén nhan
= Gdi tin hiéu bao
« G&i géi tin bdo hiéu ACK, NAK
dBén gai
= Pinh nghia truéng hgp mat goi
= Chd nhan tin hiéu bao
= Hanh dong khi phat hién mat goi

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh



Giao thirc RDT

A RDT = Reliable Data Transfer
O Nguyén tac: dirng va chd
= Bén gai
« G&i goi tin kém theo thdng tin kiém tra 10i
- Du'ng va chd dén khi nao goi tin vua goi dén dudc bén nhan an
toan: nhan dugc goi tin ACK
« G0ai lai khi c6 10i xay ra: 10i bit, mat goi
= Bén nhan:
- Kiém tra 16i, tring I3p d{ liéu
« G0i goi tin phan hoi
3 Phién ban:
= RDT 1.0
= RDT 2.0, RDT 2.1, RDT 2.2

= RDT 3.0
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Nguyén ly pipe line

Q S dung buffer dé Iuu cac goi tin

= Bén gai: luu goi tin da gbi nhung chua ack

= Bén nhan: luu goi tin da nhan dung nhung chua dung tha tu
A Giai quyét mat goi

= Go back N

= Selective Repeat (gdi lai c6 chon)
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Rdt1.0 : duong truyén ly tucng

A Gia thiét: kénh truyén bén dudi tuyét doi
= Khong 6i bit
= Khong mat gdi tin
Q FSM (finite state machine) cho bén gui va nhan
= Bén gui chuyén dir liéu xudng kénh bén dudi
= Bén nhan doc di liéu tu kénh truyén bén dugi

rdt_send(data) rdt rcv(packet)

extract (packet,data)
deliver_data(data)

packet =
make_pkt(data)
udt_send(packet)

sender receiver
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Rdt2.0 kénh truyén cé 106i bit - 1

QGia thiét: kénh truyén cd thé xay ra 10i bit
= SO dung cac cd ché kiém tra 0i
« checksum
QLam sao dé khac phuc khi nhan ra 16i?

= Acknowledgement(ACKs): bén nhan bao cho bén guri da
nhan dugc dir lieu

= Nagetive acknowledgement(NAKs): bén nhan bao gai tin
bi IOi

= Bén gui sé gui lai goi tin khi nhan NAK
So vdi rdt1.0, rdt2.0:
= Nhan dang |Oi

____= Co ché phan hoi: ACK, NAK
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Rdt2.0 FSM - 2

rdt send(data)
snkpkt = make_pkt(data, checksum) receiver

rdt_rcv(rcvpkt) &&

ISNAK(revpkt) rdt_rcv(rcvpkt) &&
udt_send(sndpkt) corrupt(rcvpkt)
udt_send(NAK)

rdt rcv(rcvpkt) && iIsSACK(rcvpkt) A
A
send W
——  ACK /NAK sai??? i rdt_rcv(rcvpkt) &&

> X notcorrupt(rcvpkt)

1 extract(rcvpkt,data)
deliver_data(data)

udt_send(ACK)
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Rdt2.0 -3

Q Giadi quyét:
= Bén gui gui lai goi tin khi nhan ACK/NAK sai
= Bén gui danh sb th(r tu cho moi géi tin
= Bén nhan sé loai bo gai tin trung.
A Dung va dgi
= Bén gui gui mot goi tin va chd phan hoi tu bén nhan
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Rdt2.1 bén guri xtr li 10i ACK/NAK

rdt_send(data)

sndpkt = make pkt(0, data, checksum)
udt_send(sndpkt) rdt_rcv(rcvpkt) &&
( corrupt(rcvpkt) ||
ISNAK(rcvpkt) )
udt_send(sndpkt)

ait for
call 0 from
apove

rdt_rcv(rcvpkt)
&& notcorrupt(rcvpki)
&& 1ISACK(rcvpkt)

A

rdt_rcv(rcvpkt)
&& notcorrupt(rcvpkt)
&& iISACK(rcvpkt)

Wait for

rdt_rcv(rcvpkt) &&
( corrupt(rcvpkt) ||

ISNAK(rcvpkt) )
udt_send(sndpkt) sndpkt = make_pkt(1, data, checksum)

udt_send(sndpkt)

rdt_send(data)
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Rdt2.1 bén nhan xtr li 16i ACK/NAK

rdt_rcv(rcvpkt) && notcorrupt(rcvpkt)
&& has_seqO(rcvpkt)

extract(rcvpkt,data)
deliver_data(data)

sndpkt = make_pkt(ACK, chksum)
udt_send(sndpkt)

\
\

rdt_rcv(rcvpkt) && (corrupt(rcvpkt) ‘\ rdt_rcv(rcvpkt) && (corrupt(rcvpkt)

sndpkt = make_pkt(NAK, chksum)
udt_send(sndpkt)

sndpkt = make_pkt(NAK, chksum) \

udt_send(sndpkt) Q

rdt_rcv(rcvpkt) &&
not corrupt(rcvpkt) && (
has_seql(rcvpkt)

sndpkt = make_pkt(ACK, chksum)

udt_send(sndpkt)

rdt_rcv(rcvpkt) &&
not corrupt(rcvpkt) &&
has seqO(rcvpkt)

sndpkt = make_pkt(ACK, chksum)
udt_send(sndpkt)

rdt_rcv(rcvpkt) && notcorrupt(rcvpkt)
&& has_seql(rcvpkt)

extract(rcvpkt,data)
deliver_data(data)

sndpkt = make_pkt(ACK, chksum)
udt_send(sndpkt)
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Rdt2.1 thao luan

Bén gui Bé&n nhan
dThém sO thU tu' vao goi .« Phai kidm tra néu

tin nhan tring

. 9_"3_ },??? — S0 sanh trang thai
dPhai kiem tra: ACK/NAK dang cho (0 hay 1) voi

sai khong trang thai goi tin nhan
A Phai nhd goi tin hién thai dwoc

co thr tu 0 hay 1  Bén nhan khong biét

ACK/NAK cudi cling
co chuyén t&i bén gui
an toan khong?
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Co cheé truyén dang tin cay - RD

A Ca ché:
» Checksum: kiém tra c6 16i xay ra khéng?
= ACK: bén nhan nhan ding gai tin
= NAK: bén nhan nhan sai goi tin
= Sequence Number (1 bit = 0 hoac 1)
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Rdt2.2 khong su’ dung NAK

d Hoat dong gidng rdt2.1, nhung khong dung NAK
0 Bén nhan guri ACK cho gdi tin khdng 106i nhan dugc cudi
cung.
= Bén nhan phai thém so th( tu vao goi tin ACK
Q Bén gui nhan trung goi tin ACK xem nhu’ goi tin NAK
=>» gui lai goi vua gdi vi goi nay chua nhan dugc ACK
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Rdt2.2: bén gui va bén nhan

rdt_send(data)
sndpkt = make_pkt(0, data, checksum)

udt ﬂ(sndpkt) . rdt_rcv(rcvpkt) &&
waitfor ) ( corrupt(rcvpkt) ||

ACK isSACK(rcvpkt,1))
udt_send(sndpkt)

sender FSM
......................................... fragment rdt_rcv(rcvpkt)
......................................... && notcorrupt(rcvpkt)
rdt_rcv(rcvpkt) && el && ISACK(revpkt,0)
omuptiemk) | A

has_seqO(rcvpkt) ) receiver FSM .

fragment

sndpkt = make_pkt(A
chksum)
udt_send(sndpkt)

&& has_seql(rcvpkt)

extract(rcvpkt,data)

deliver_data(data)

sndpkt = make_ pkt(ACK1, chksum)
Khoa Cong nghé thidi teerid{$ndigicy hoc tu nhién TP HO Chi Minh

rdt_rcv(rcvpkt) && notcorrupt(rcvpkt) e



Rdt3.0 kénh truyén c6 16i va mat - 1
—Gv

0 Gia thiét: iai phap:
= Ldi bit * bén gli doi mot khoang thoi
= mat goi gian hop li cho ACK
< Checksum, s6 thir tu, ACKs, e GUri lai néu khong nhan dc
truyén lai van chua du ACK trong khoang thoi gian
QX ly? nay

e NEu gai tin (hay ACK) bij tré
(khéng mat)
— GUilai c6 thé trung, phai danh
sO thir tuw
— Bén nhan phai xac dinh th ty
ctia goi tin da ACK

e Yéu ciu dém thoi gian
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Rdt3.0 bén gui - 2

rat_send(aata
\ sndpkt = make_pkt(0, data, checksum)

\ udt_send(sndpkt) A
\ start_timer

rdt_rcv(rcvpkt)

ISACK(rcvpkt,1) )

timeout

udt_send(sndpkt)
start_timer

rdt_rcv(rcvpkt)
&& notcorrupt(rcvpkt)
&& isACK(rcvpkt,1)

stop_timer

rdt_rcv(rcvpkt)
&& notcorrupt(rcvpkt)
&& isACK(rcvpkt,0)

stop_timer

timeout
udt_send(sndpkt)

start_timer (./

rdt_rcv(rcvpkt) &&

rdt_rcv(rcvpkt)
A

rdt_send(data)
sndpkt = make_pkt(1, data, checksum)

( corrupt(rcvpkt) ||
iSACK(rcvpkt,0) ) udt_send(sndpkt)
start_timer
A

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh




Rdt3.0 - 3

Khoa Cong nghé thong tin - Bai hoc Khoa hoc tu’ nhién TP H6 Chi Minh




Rdt3.0 - 4

Khoa Cong nghé thong tin - Bai hoc Khoa hoc tu’ nhién TP H6 Chi Minh




Rdt3.0 dirng va dgi - 5
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Rdt3.0 — Hiéuqua - 6

Q Rdt3.0 lam viéc, nhung khong hiéu qua -
Q Vd:bang thong 1Gbps, 15ms end2end delay, goi tin 8Kb
- L (packet length in bits) _  8kb/pkt - 8 microsec

fransmit = R(transmission rate, bps) ~ 10**9 b/sec

y ___L/R .008

sender RTT+L /R 30008

= 0.00027

o U, . tilé th&i gian bén gwi giri goi tin
« Nghi thtrc da han ché viéc sir dung tai nguyén mang

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh A




Nghi thirc pipeline - 1

d P|pe||n|ng bén gui cho pFnep gui nhieu goi tin khi chua  °
dugc bao nhan (ACK)

= GO0i tin: sap theo th(r tu’ tang dan
= Dung bo dém & bén gui hoac/va bén nhan: “Sliding window”

« Co6 hai giai phap chinh cua nghi thire pipeline:
— go-Back-N

— gui lai c6 chon.
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Nghi thirc pipeline - 2

Tang hiéu qua swr
dung lén 3 lan
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Go-Back-N -1

SO tha tu: k-bit
A"“window” = N =» s0 goi tin dugc ggai lieén tuc
khong ACK

. ACK(seq#). nhan dung dén seq#
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Go-Back-N: bén nhan - 2

d Bén gai:
= S dung buffer (“window”) dé Iwu cac goi tin da géi nhwng chwa
nhan dwoc ACK
= G&i néu gai tin cb thé dwa vao “window”
= Thiét Iap déng hd cho géi tin ¢l nhat (goi tin & dau “window”)
= Timeout: gii lai tat ca cac goi tin chwa ACK trong window

3 Bén nhan:
= Chi gui ACK cho gdi tin da nhan dung vai so thd tu' cao nhat
« CA thé phat sinh trung ACK
= Chi can nhd s6 th tu dang dai
= GOi tin khong theo th(r tu
« Loai bo: khong co bd dém
 GUi lai ACK V@i so th( tu' I6n nhat
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Go-Back-N —vidu -3
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Gui lai co chon - 1

A Bén nhan:

= Bao nhan riéng lé tung gdi tin nhan dung
« ACK(seqg#): da nhan dung gadi tin seq#
= dung bd dém dé Iuu cac gdi tin khdng ding th(r tu
= Nhan 1 gai tin khong dung tha tu
« Pua vao bo dém néu con cho
 Huy gai tin
Q Bén gai:
= C6 déng hd cho moi gdi tin chua nhan dc ACK
= Time out: chi gui nhithg goi tin khong nhan dugc ACK

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh



Gui lai c6 chon - 2

|
i |

)

i

P =,..z,=,' A BT
i TS S B0 —=1

Fal

- |

I
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Guilaicochon -5

4 Vd:
= SO thd tu:0,1,2,3
= Window size: 3

M&i quan hé gitra so thir <
tw va window size??? ‘

Khoa Cong nghé thong tin - £




Noi dung

QA Gidi thiéu

L Nguyén tac truyén dir liéu dang tin cay
A Giao thic TCP

A Giao thuc UDP
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TCP

A Gidi thiéu

Nguyén tac hoat dong
A Quan ly két noi
QPiéu khién lubng
QPiéu khién tit nghén
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TCP — giGi thiéu - 1

Q TCP = Transport Control Protocol

= rfc: 793,1122,1323,2018,2581

= Point — to — point
1 ngudi gaGi va 1 ngudi nhan

= Full-duplex
DU liéu truyén 2 chiéu trén cung két noi
« MSS: maximum segment size

= Hudng két noi
 Handshaking trudc khi gui dir liéu
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TCP - giGi thiéu - 2

Q TCP = Transport Control Protocol

= TCP cung cép két ndi theo ki€u dong (stream-of-bytes)
« Khong cé ranh gigi gilra cac goi tin

 SU dung buffer géi va nhan

socket
door —

_ socket
door

TCP TCP
send buffer receive buffer

() [Seament] —» ()

Tin cay, theo th tu

Pipeline

Kiém soat ludng

Kiém soat tat nghén
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TCP — cau truc goi tin

URG: urgent data
(generally not used)

ACK: ACK #
valid

PSH: push data now
(generally not used)

RST, SYN, FIN:

connection estab
(setup, teardown

commands)

< its

v

\ source port # dest port #
\ sequence number

T khowledgement number

PJB S |F| rcvr window size
len —

- W ptr urgent data

_—

\

Options (variable length)

application
data
(variable length)

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh

# bytes
rcvr willing
to accept




TCP — dinh nghia cac truong - 1

dSource & destination port

= Port clla ndi gdi va ndi nhan
dSequence number

= SO thU' tu' cua byte dau tién trong phan data cua goi tin
d Acknowledgment number

= SO thU' tu cua byte dang mong chd nhan ti€p theo
dWindow size

= Théng bdo cd thé nhan bao nhiéu byte sau byte cudi
cung dudc xac nhan da nhan

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh A




TCP — dinh nghia cac truong - 2

1 Checksum
= Checksum TCP header

4 Urgent pointer
= Chi dén dir liéu khan trong trudng dir liéu
Q Co:
= URG = trudng urgent pointer valid
ACK = truéng Acknowledge number valid
PSH = d{ liéu can phan phoi ngay
RST = chi dinh noi két can thiét 1ap lai (reset)
SYN = s dung dé thiét 1ap két ndi
FIN = st dung dé dong két ndi

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh



TCP — vi du

Seq: s6 th tu cla byte

dau tién trong vung data

ACK: s6 th ty cla byte

ch& nhan tiép theo

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh

receipt of
‘C’, echoes
back ‘C’
host ACKs
receipt Seq

of echoed 743 Acksgg
‘C’ \

simple telnet scenario




TCP — TRUYEN DU LIEU PANG TIN C

dNguyén tac: dung pipeline
= Bén goi dinh kém thong tin kiém tra 10i trong moi gai tin
= S dung ACK dé bdo nhan
= Thi€t lap thdi gian timeout khi cho goi tin ¢ dau buffer
= Gdi lai toan bo di lieu trong buffer khi hét time out

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh A




TCP — bén goi

A Nhan di lieu tu tang Ung dung
= Tao cac segment
= Bat dong ho (néu chua bat)
= Thi€t lap thdi gian chd, timeout
A Nhan goi tin ACK
= Néu trudc do chua nhan: truct “clra s6”
= Thiét lap lai thoi gian cua dong ho
A HEt time out
= G0i lai A liéu con trong buffer
= Reset dong ho
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TCP — bén nhan

QNhan gadi tin dung thr tu
= Chap nhan
= GGi ACK vé cho bén gai
A Nhan goi tin khong dung tha tu
= Phat hién “khoang trong dir lieu (GAP)”
= G0i ACK trung

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh



TCP — vi du

ﬂ(_ib Host A

-~

=

«—timeout——
7))
2
X 8
fo'")
o
o /3
~ »
I\ a
> )
o @O
92 timeout —>|

O
A
Seq=
URC: byt Sendbase %_
es a.
ofa - 100
SendBase 3
()
A0 =120 £
cK= ~
‘?c?r
3
SendBase n
! ! =120 v premature timeout
e time | _ time
ost tholg égnegnnagﬂepthéng tin - Dai hoc Khoa hoc tu’ nhién TP H6 Chi Minh




TCP — thiéet lap két noi

AThutc hien thao tac bat tay 3 lan (Three way

handshake)

May A May B

W\
SYN_RCVD state
=x+1)
_y ACK=X*
K (sed™¥:
sYN, AC

ACK

Seq=

ESTABLISHED state
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TCP — dong két noi

QAThuc hién thao

=:( (
close
Fin
pct
close
W
= Ack
S
©
Q
E
o
closed =
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N'm

TCP — quan ly két noi

CLOSED client application
initiates a TCP connection

wait 30 seconds

send SYN
TIME_WAIT SYN_SENT
3
receive FIN receive SYN & ACK
send ACK send ACK
v
FIN_WAIT_2 ESTABLISHED TCP server
client application I Ifecyc I e
tacania. KEwk initiates close connection
send nothing FIN_WAIT_1 send FIN CLOSED server application
receive ACK creates a listen socket
TC P CI ie nt send nothing
lifecycle
LAST_ACK LISTEN
F Y
receive SYN
send FIN send SYN & ACK
) 4
CLOSE_WAIT SYN_RCVD
receive ACK
o send nothing
receive
sond ACK ESTABLISHED
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TCP - Piéu khién ludng - 1

dNguyen nhan:
= Bén gdi lam tran bo dém cua bén nhan khi gdi qua
nhiéu dir liéu hoac gdi qua nhanh
QST dung truéng “window size”
= Window size: lugng DL cé thé dua vao buffer
k— RevWindow —

7
/ / / _Papplicatinn

process
7, / 7, /
'|l— RevBuffer —I‘*

data from
IP
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TCP - Piéu khién ludng - 2

B dém
Ung dung o Nhan bén nhan
gui 2K : B
m Empty
< ACK = 2048 WIN = 2048
Ung dung
i 2K —
g i | 2]
SEQ=2048
Bén giri
bi khoa

Bén glri c6 thé
glridén 2K —

m
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Kiém soat tat nghén - 1

Q Van dé: 1 node co thé nhan dir liéu tur nhiéu ngudn
= Buffer: giGi han
= goi tin: dén 06 at
= xU ly khong kip = tat nghén
Q Hién tugng:
= Mat goi
= Delay cao
=>» SU dung dudng truyen khong hiéu qua

Host A 2
A . original data out

unlimited shared
output link buffers




Kiém soat tat nghén - 2

A Giai quyét trong TCP:
= Bén gai:

t
- Thiét lap t6c d6 gdi dua ‘ ﬂ
\

trén phan hoi tu bén

nhan
— Nhan ACK
_ M4t goi

— DO tré géi tin time

= Toc do gdi: co 2 pha
— Slow-Start

— Congestion Avoidance

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh




Tai lieu tham khao

A Bai giang cla J.F Kurose and K.W. Ross vé
Computer Networking: A Top Down Approach
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Muc tieu

QThiét 13p két ndi gilra 2 host dé truyén dir liéu tur
host - host
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Tang mang vs tang van chuyén

0 73ng mang: cung cdp | Vidu:
két ndi logic gilra cac A géi B 1 bire thv qua dudng buu

host dién
3 7ang van chuyén:cung | o processes=A, B
cap ket noi logic giura O app messages = birc thv

cac tién trinh

= Dua trén, md rong dich
vu cua tang mang o transport protocol ???

o hosts = nha ctia A, nha cua B

o network-layer protocol???

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh A




Noi dung

A Gidi thiéu
QPinh tuyén — chuyén tiép

JGiao t
JGiao t
JGiao t

e IP
e ICMP

e NAT

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh




Nhac lai

message | M appli¢ation
segment [H|] M trangport
packet  [Hg| H,| M network
frame |H||H,| H;| M link
phy&ical
lINK
physical -
switch
destination Hol He| M network
M pplication H |Hy H| M link
M | | |transport physical
M

1] r (
network
link
Klﬂoa Cong pan hong tin - Da+10C Khoa hoc tu nhién TP HO Chi Minh




giGi thiéu - 1

A Thuc hién chuyén cac segment ti host gai dén host
nhan
d Tai host gadi:
= Nhan cac segment tu transport layer
= Pong goi thanh cac packet
A Tai host nhan:
= Nhan cac packet tu data link layer
= Chuyén cdc segment Ién transport layer

d Tai cac router:
= Dua vao dé chuyén cac packet dén host
nhan
 Dinh tuyén: quyét dinh gdi tin di dudng nao
« Chuyén ti€p: chuyén goi tin tir interface nhan ra interface géi
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gidi thiéu - 2

Tang mang cung cap 2 loai dich vu
= HuGng két noi (Connection)
« Virtual Circuit
 Trudc khi truyén dir liéu, 2 host phai thiét 1ap két noi
= Huéng khong két noi (Connectionless)
« Datagram Network
« Khong can thiét lap két ndi trudc khi goi
QTrong 1 kién trdc mang: chi ho trg duy nhét 1
___loai dich vu
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Virtual circuit (VC) network - 1

0 Thiét 1ap, quan ly, duy tri mdi két ndi khi truyén dir liéu
= 1 dudng di ao khi truyén dir liéu
S0 hiéu VC (VC number)

— Khéac nhau trén mdi link
= MOi gdi tin c& mét virtual circuit identifier (VC ID)
= Cac router duy tri trang thai két ndi di qua
« bang chuyén ddi VC ID
« Thay thé thong tin VD ID cua goi tin di ngang qua router

A Thong tin dinh tuyén: Virtual Circuit number (VC ID)
Q Dung trong ATM, X.25, Frame-Relay,...
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Virtual circuit (VC) network - 2

application
transport

application
transport
network
data link
physical

6. Receive data

3. Accept ca

data link 2. incoming cdl

physical
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Virtual circuit network - 3

VC number

22

32 @
3 'I§J
2
interface

.—L
number

1 12 3 22

2 63 1 18
3 7 2 17
1 97 3 87

Routers duy tri théng tin vé trang thai két noi!
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Datagram network - 1

dKhong thiét lap két noi trudce khi truyén dir liéu
= Router khong can quan ly trang thai két noi

A Thong tin dinh tuyén: dia chi dich dén
= Moi router duy tri mot bang dinh tuyén

A Dung trong Internet

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh A




Datagram network - 2

200.245.60.45/24 210.245.10.5/24

g

mterface
number

Destination Out Interface
Network

210.245.10.0 255.255.255.0
210.245.15.0 255.255.255.0 1
210.245.15.192  255.255.255.192 2
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Noi dung

QPinh tuyén — chuyén tiép

JGiao t
JGiao t
JGiao t

e IP
e ICMP

e NAT
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m A7

iep-1

Pinh tuyén - Chuyén t

ADinh tuyén:
= Quyét dinh “16 trinh” ma gdi tin di chuyén tir host ngudn
dén host dich den
= SU dung thong tin toan cuc
QChuyén tiép:
= Di chuyén gai tin tir cong vao dén cong ra

= SUr dung thong tin cuc bo

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh A




m A7

Pinh tuyén - Chuyén tiép - 2

\J NS NTMK
; NS NVCu’ > é—/
K * q %C

Vach ra 16 trinh di: NVCu = NTMKhai
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Pinh tuyén - 1

ADugc thuc hién bdi cac bo dinh tuyén.
= \VVD: router
A Dung bang dinh tuyén (routing/forwarding
table)
= destination/subnetmask
= Qut interface
= next hop
= chi phi
* Hop count

 Delay
« Bandwidth

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh



Vi du - dinh tuye

200.245.60.45/24 210.245.10.5/24

g

mterface
number

Destination Out Interface
Network

210.245.10.0 255.255.255.0 192.168.3.2
210.245.15.0 255.255.255.0 192.168.1.2 1
210.245.15.192 255.255.255.192 192.168.2.2 2
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Pinh tuyén - 2

d Router dinh tuyén mot goi tin nhu' thé nao?
= Dung dia chi dich dén va bang dinh tuyén
= Thuc hién:

« Tim record thich hgp trong bang dinh tuyén
— Tinh dia chi duGng mang gilra dia chi dich dén vdi subnetmask cua tirng record
— So sanh destination network véi dia chi duGng mang vua tinh

« G3i goi tin theo thong tin cua record tim dugc

A VD: R1 nhan goi tin co destination 210.245.10.5

= 255.255.255.192
« Net: 210.245.10.0 = khong cd record thoa

= 255,255.255.0
« Net: 210.245.10.0 - record sO 1 thoa

-> gbi tin chuyén ra interface s6 3 va noi

nhan gai tin ti€p theo 13 192.168.3.2
Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh A




Bang dinh tuyén

dXay dung bang dinh tuyén:
= Tinh (static): con ngugGi tu thiét Iap
= Pong (dynamic): hoc
» Distance Vector:
— GGai theo dinh ky
— Gdi toan b6 bang dinh tuyén
— VD: RIP, IGRP, ...
« Link State:
— GGi khi c6 thay doi
— Gdi tinh trang két ndi
— VD: OSPF, ISIS, ...
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Static route

dBiéet: So do mang
dXay dung:

= Vé “dudng di” tor uu
QKhi co thay doi:

= Tu cap nhat bang tay
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Dynamic route

dBiéet: khong
dXay dung:
= SU’ dung cac giao thuc dinh tuyén
« Thong qua cac gai tin “thu thap” thong tin
« Thanh phan:
— GGi va nhan thong tin tu cac router khac

— Tinh dudng di t6i uu
— Phan (ng khi c6 thay doi

QKhi thay doi
= Cap nhat tu dong
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Staticroute-Vidu-1

02.168.8.2/24

192.168.7.2/24 Defadlt Gateway: 192.168.8 1

Défault Gateway: 192.168,7.1 @ 172.29.50.8/24 @
e & S S (M Sy
192.168.7.1/24 172.29.50.7/24 192.168.8.1/24 o
ayD
May A
AN 1:192.168.7.0/24 AN 2:192.168.8.0/24

Tai router R1:

Destination network Out interface m

192.168.8.0/24 El 172.29.50.8

Tai router R2:

Destination network Out interface m

192.168.7.0/24 172.29.50.7
Khoa Cong nghé thong tin - Dai hoc Khoa hoc tu’ nhién TP HO6 Chi Minh
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Static route — vi du 2

Tai router R1:

Destination network Out interface m

172.29.90.0/24 El 172.29.60.2
172.29.80.0/24 El 172.29.60.3
172.29.50.0/24 El 172.29.60.4
0.0.0.0/0 El 172.29.60.5

Tai router R2:

Destination network Out interface m

172.29.70.0/24 El 172.29.60.1
172.29.80.0/24 El 172.29.60.3
172.29.50.0/24 El 172.29.60.4
0.0.0.0/0 El 172.29.60.5
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Dynamic route — vi du

R2
N2, N4 0 hop
ViSRURS O
R1 R2 R3
R1 R3
N3, N4 0 hop N1, N2 0 hop
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N2, N4 0 hop
N3 1 hop

| R1: N3, N4 -0 hop l
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R2: N2, N4 — 0 hop R3
N4 1 hop
N3 2 hops

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh




Dynamic route — vi du

R2
N2, N4 0 hop
N3, N1 1 hop
[\ N1
=& = & O
R1 R2 R3
R1 R3
N3, N4 0 hop N1, N2 0 hop
N2 1 hop N4 1 hop
N1 2 hops N3 2 hops
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Dynamic route — vi du

Blfzhow ip route
Codes: C - cownnected, 5 - static, I - IGRP, B - RIP, M - mobkile, E - BGF
[ - EIGRPF, Ex - EIGRP external, 0 - O03PF, I4 - O5PF inter area
N1 - 0O5PF MS5A external type 1, N2 - 05PF N55A external type £
El - 0O5PF external type 1, EZ - O5PF external type £, E - EGP
i - I&-I5, L1 - I&-I5 lewel-1, LEZ - IS-IS lewel-Z, ia - IS-I5 inter area
* - candidate default, T - per-user static route, o - ODR

P - periodic downloaded static route

Fateway of last resort is not set

172.29.0.0/24 is subnetted, & subnets

o
c
c
o
o

17%.
172,
17,
17,
172

29,
23,
29,
29,
23

&0
Bl
0.
20
0.

o O O O O

[110/Z] wia
is directly
iz directly
[110/Z] wia
[110/E] wia

172,29 60,4, 00:00:15, FastEthernet0d/ 0
contiected, FastEthernet070
connected, FastEthernet0/1
17283 60,3, 00:00:15, FastEthernet(/0
17223 60,2, 00:00:45, FastEthernet(/ 0
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Noi dung

JGiao t
JGiao t
JGiao t

e IP
e ICMP

e NAT
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Routed protocol - 1

A Giao thuc dugc dinh tuyén (routed protocol):
= qui dinh cach thi’c dong goi dit li€u truyén trén dutng
truyén
= VD: IP (IPv4, IPv6), IPSec,...

Routing protocol Routed protocol

Tao bang dinh tuyén Ddng gbi goi tin tai ting mang
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Routed protocol - 2

IP protocol version

number

header length N

(bytes)

“type” of data —

max number

< 32 bits R
Ner w type of length (bytes)
]
_ sarae Total length cor
i fragment .
Identifier  —flgs = —fragmentation/
time to ,Protocol Internet reassembly
[ live checksum

remaining hops

(decremented at
each router)

/32 bit source IP address

upper layer protocol/

32 bit destination IP address

to deliver payload to

E.g. timestamp,
record route

Options (if any)
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(variable length,
typically a TCP
or UDP segment)

taken, pecify
list of routers
to visit.




Routed protocol - 3

dVersion (4)
= version cua IP

dHeader Length (4):
= Chiéu dai IP header (byte)
A Type of service (8)

= Ch(ra dinh thong tin uu tién
= It str dung

dTotal length (16)
= Tong chiéu dai clia datagram (tinh ca header) (byte)
dIdentifier (16)

= Khj mot goi tin IP bi chia nho ra thanh nhiéu doan, thi
moi doan dugc gan cung so ID

= DUng khi tdng hop
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Routed protocol - 4

dFlag (3) DF | MF
= DF
« Don't fragment, khong chia nho
= MF

« More fragment, con gai tin nho ti€p
« Khi 1 goi tin bi chia nho, tat ca cac goi nho (tru goi tin cudi
cung), bit nay dudc bat lén

d Fragment offset (13)

= Vi tri géi nho trong goi tin ban dau

dTime to live = TTL (8)

= ThGi gian song cua goi tin (hop count)
= Giam moi khi goi tin dén 1 router mdi
« Khi hop count =0 thi géi tin bi loai bd
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Routed protocol - 5

A Protocol (8)
= Chi ra nghi thrc nao G tang transport ma goi tin dang su dung
= VD: TCP = 6, UDP =17

d Internet (Header) checksum (16)

= Kiém tra tinh ding dan noi dung cua IP header
= Khéng theo cach kiém tra tuan tu

[ Source and destination addr (32)
= Dija chi IP cua bén gui va bén nhan
[ Options (32)
= CO thé dai dén 40 bytes
= Dung cho cac tinh nang ma rong cua IP
= \V/d: source routing, security, record route, ...

d Data:
= D{I liéu ¢ tang transport ga&i xuodng
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Noi dung

dGiao thuc ICMP
ANAT
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Giao thiurc ICMP

QICMP (Internet Control Message Protocol)

QPudgc str dung bdi cac host va router dé trao doi
thong tin ¢ tang mang
= B3o I0i:
« Mang, host, protocol, port ... khong vuon dén dugc
= Bdo mang bi tat nghén
= Bao timeout

- Echo request/reply (ping)
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Goi tin ICMP

o Thong diép ICMP duogc dong gdi trong goi tin IP

Protocol = 1
IP header

Source, Destination Address, TTL, ...

ICMP MSG
Message type, Code, Checksum,
Data
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Ciu tric théng diépicmp-1 S
—
0 8 16 32
Type Code Checksum
Unsused

Data
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Cau truc thong diép icmp - 2

echo reply

destination network unreachable

destination host unreachable

destination protocol unreachable

destination port unreachable

destination network unknown

destination host unknown

source quench (congestion control)

echo request

VIOl hlwWW|W|lW| W|W|O

router advertisement

router discovery

OO0 |O|O|IN[dWwW|INVI—IO|O

TTL expired

(@
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Cau truc thong diép icmp - 3

dKhong dén dudgc dich:
= Nguyén nhan: lién két mang bi dit, dich dén khong tim
thay, ...

= Type = 3

= Code:
 0: unreachable network
« 1: unreachable host
« 2: unreachable protocol
« 3: unreachable port
 4: khong dudc phép fragment
» 5:source route bi sai
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Cau truc thong diép icmp - 4

A Qua han:
= Nguyén nhan:
« TTL = 0 trudc khi dén dich
« Qua han thdi gian tai lap ghép cac fragment

= Type = 11
= Code:
« 0: TTL

« 1: hét thdi gian tai Iap ghép
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Giao thiurc ICMP

QCAc trudng hgp GOT ICMP msg:
= Datagram khong dat dén dich
= Time out
= Error xuat hién trong header
= Router/host bi tat nghén

QCac trudng hdp KHONG gdi ICMP msg:
= Ban than ICMP msg c6 I0i
= Broadcast, multicast (goi DL dinh tuyén)
= Nhirng fragment khac vdi fragment dau tién
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Noi dung

dNAT
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Nhac lai

QDia chi IP:

= Kich thudc: 32 bits = khong gian: 232 dia chi
« 0.x.X.x/8, 127.0.0.0/8, 16p D, I8p E; khong dung
« SO lugng node trén Internet “khong 16”
=> Giai quyét:
— dung dia chi private trong mang LAN
— Dung dia chi public khi giao ti€p bén ngoai Internet

A Gai di liéu gitra 2 host
= Dia chi host g0i
= Pia chi host nhan
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Pat van de

rc:1 10.207.37.19
Dest: 210.64.72.14

Src: 192.168.1.3

Dest: 210.64.72.14

Src: 210.64.72.14
Dest: i 192.168.1.3
|

Src: 210.64.72.14
Dest: 10.207.37.19
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NAT — giGi thiéu

A NAT = Network Address Translation
dRFC 1631, 1918, 2663

QChirc nang: “thay doi” dia chi
hay in dic

d0i thonc
S:210.64.72.14

- ale A= & — Ve
NAT sé S:224.16.78.67 y
D: 210.64.72.14

$:192.168.1.X 9228 165.78.57

D: 210.64.72.14 9
m . W 0022 WS

Puslic IP

—

’ D:224.16.78.67
S:210.64.72.14

D:192.168.1.3

192.168.1.0/24
Khoa CQng
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NAT — thuat ngir

Local Network
("Inside")

All Devices Inside The Local Network
Are Referenced Using An Inside Address
(Inside Local or Inside Global)

Outbound Datagram

Inzide Local —
Outzide Local

Source
De=tination

Public Internet
("Outside")

All Devices Outside The Local Network
Are Referenced Using An Outside Address
(Outside Local or Outside Global)

Translated Datagram

“"MNative” Address

NAT
Royter

Client (Inzide Local)
10.0.0.207 /
Translated I:latagram |
Source Inzide Global |
Deztination In=zide Local

All Addresses Used In Datagrams
Inside The Local Network Are Local

Inzide Local Addr&ss| | Cutzide Local Addressl

Source Inside Global —
Deztination Outzide Global
Internet
“MNative” Address

(Outside Giobal) ™ Server
204.51.16.12

Inbound Datagram

Outzide Global
Inzide Global

Source
De=ztination

All Addresses Used In Datagrams
Outside The Local Network Are Global

| Inside Giobal Address | |Dut3ide Global Address
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NAT — bang chuyén doi dia chi

QDung chuyén doi global <-> local

= Thong tin cuc bo bén trong (Inside local)

= Thong tin toan cuc bén trong (Inside global)
QThong tin trong bang chuyén doi

= Static

= dynamic
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Nat — phan loai

1 Static

= CO dinh: 1 local IP < 1 global IP
dDynamic

* n local IP < m global IP

= NAT: chon 1 global IP con ranh dé NAT

dOverloading
= nlocal IP < 1 global IP
= NAT: <local IP, local port> < <global IP, global port>

[ Overlapping
= CO dinh: <local IP, port> < <global IP, port> |
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NAT - Minh hoa

A
138.76.29.7

Q Th tu gdi cac goi tin nhu sau:

. 2435'2/510.0.0.1 goi 1 goi tin dén 128.119.40.186, 80 tu U'ng dung

= Ung dung <128.119.40.186, 80> gdi lai goi tin phan hoi
. I142'c'13y410.0.0.3 goi 1 goi tin dén 158.19.20.16, 80 tu U'ng dung

. g dung <120.11.40.18, 3345> gdi gai tin truy cap dich vu
tai may 10.0.0.1 a
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Static NAT

A Cau hinh co dinh: 1 local IP < 1 global IP
= SO may két noi ra ngoai bang vai so dia chi IP global

= Bén ngoai (outside) co thé chu dong tao két ndi vGi bén
trong (inside)

138.76.29.7

(2

10.0.0.1

/
$:138.76.29.7, 3345 I
D:128.119.40.186, 80

$:10.0.0.1, 3345

D: 128.119.40.186, 80 /::| o
=58 10.0.0.1

1@y 10002

138.76.29.7

/I
! $:128.119.40.186, 80
, D:138.76.29.7, 3345

Khoa Cong nghé thong tin - Dai hoc Khoa hoc

~

' $:128.119.40.186, 80 _@_

.0.1, 3345

Thhién TP HG

$:10.0.0.3, 1345
©:158:19.20.16, 80




Dynamic NAT

Q Cau hinh: n local IP <> m global IP
= CO m két n6i dong thai
= Bén ngoai (outside) khong thé chi ddng tao két ndi véi bén trong
(inside)
3 Vidu: 10.0.0.0/24 = 138.76.29.7 va 138.76.29.8

138.76.29.7 10.0.0.1
138.76.29.8 10.0.0.3 D: 128.119.40.186, 80

$:10.0.0.1, 3345

/
@ $:138.76.29.7, 3345 'j ﬁ
/

D:128.119.40.186, 80 %(0.0.0.4
1 " 5. 128.119.40.186, 80 _@_
/ ;. D:10.0.0.1, 3345
S:128.119.40.186, 80 /
, D:138.76.29.7, 3345
! /
S:138.76.29.8, 1345
D: 158,19.20.16, 80 .

(3) 5:10.0.0.3, 1345
= Dai hoc Khoa hoc to-fihién TP HA Bilifin}9-20.16, 80




Overloading NAT

Q Cau hinh: n local IP <> 1 global IP
= NAT: <local IP, local port> < <global IP, global port>
= CO n két nbi dong thdai
= Bén ngoai (outside) khong thé chi ddng tao két ndi vGi bén trong

(inside)
138.76.29.7, 4590 10.0.0.1, 3345
138.76.29.7, 3450 10.0.0.3, 1345 b 8110.40 186, 80

/
@ $:138.76.29.7, 4590 'j ﬁ
/

D: 128.119.40.186, 80 %(0.0.0.4
/ <

138.76.29.7 1 S:128.119.40.186, 80 _@_
/f ;. D:10.0.0.1, 3345
S:128.119.40.186, 80 / -

. D:138.76.29.7, 4590

S:138.76.29.7, 3450
D: 158,19.20.16, 80,

(3) 5:10.0.0.3, 1345
= Dai hoc Khoa hoc to-fihién TP HA Bilifin}9-20.16, 80




Overlaping NAT

A Cau hinh co dinh: <local IP, port> <> <global IP,
port>
= Bén ngoai (outside) co thé chi dong tao két ndi vaGi bén
trong (inside)
= Dung dé publish mot dich vu ra ngoai

138.76.29.7, 80 10.0.0.1, 80

il
138.76.29.7 S:120.11.40.18, 3345 _@_
,, 0:10.0.0.1, 80

1}
S:120.11.40.18, 3345 /
/. D:138.76.29.7, 80

10.0.0.4
¥
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NAT — mo ta bai toan

172.29.1.2/2:4
192.168.1.0/24
3 Yéu cau:
= Cac may tinh trong LAN: 192.168.1.0/24 cb thé truy cdp ra
ngoai bang IP: 172.29.1.1

= Bén ngoai cb thé truy cap dich vu FTP trén may 192.168.3.253 |

Khoa Cong nghé thong tin - Pai hoc Khoa hoc tu’ nhién TP H6 Chi Minh



NAT — cau hinh trén wins 2k3

[ Chon card public va private
= Private: 192.168.1.1
= Public: 172.29.1.1
QChon dich vu dé publish (néu cd): Web
= Local IP: 192.168.1.253
= Incoming port: 80
= Outgoing port: 80
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Tai lieu tham khao

dSlide cua J.F Kurose and K.W. Ross vé Computer
Networking: A Top Down Approach
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Chuong 03
Tang lien ket dir lieu

MANG MAY TINH
Thang 09/2011



m A

Muc tieu

QDiéu khién truy cap dudng truyén
ADiéu khién lién két
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Noi dung

A Gidi thiéu

QK thudt phat hién va sira 10i
QDiéu khién truy cap dudng truyén
JARP

L Ethernet
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Gigi thiéu - 1

v
. A . “ A application
d Link: “ket noi/lien ransio :
A C~ , . = networ
ket"giua cac nodes ke [gRE e [ema
ata lin physical
n h a u physical
= Wired : s o
. physical
u Wll’e|eSS n ooon ggtt;vlci)rrlll((
physical

A Data link layer:
chuyén goi tin (frame)
tur mot node dén node
ké qua 1 link

= MOi link cé thé dung
giao thurc khac nhau
dé truyén tai frame
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LP)
g network
data link

network
data link
physical

physical

y.




Gidi thieu - 2

dTai nai gai:
= Nhan cac packet tu tang network = dong goi thanh cac
frame

= Truy cap duong truyén (néu dung duong truyén chung)
QdTai noi nhan:

= Nhan cac frame dir liéu tu tang physical

= Kiém tra IOi

= Chuyén cho tadng network
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A LLC (Logical Link Control)
= Piéu khién lubng
= Kiém tra IOi
= Bao nhan
AMAC (Media Access Control)
= Truy cap duong truyén

Logical Link Control

Media Access Control
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Noi dung

QKY§ thudt phat hién va stra 10i
QDiéu khién truy cap dudng truyén
JARP

[ Ethernet
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Ky thuat phat hién va stra 16i -

Datagram

EDC

I

Datagram

N)

D cé 16i?

Detected Error

D EDC

—)

Link

‘__ : .;.
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Ky thuat phat hién va sira 16i - 2 filk

[ Cac phucng phap:
= Parity Check (bit chan 1)
= Checksum
= Cylic Redundancy Check (CRC)
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Parity Check

QDung thém mét so bit d€ danh dau tinh :
chan le
= Dua trén so bit 1 trong di liéu
= Phan loai:

» Even Parity: sd bit 1 phai [a mdt sd chan
 Odd Parity: so bit 1 phai la mot so le

[ Cac phucng phap:
= Parity 1 chiéu
= Parity 2 chiéu
= Hamming code
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A

Parity 1 chieu -1

S0 bit parity: 1 bit
dChiéu dai cua di liéu can gai di: d bit
=>» DL g0i di sé co (d+1) bit
dBén gai:
= Thém 1 bit parity vao dir lieu can gai di
« MO hinh chan (Even parity)

— s6 bit 1 trong d+1 bit Ia mot s& chan

« MO hinh lé (Odd Parity)
B B
0111000110101011 1 (md hinh chan)
0 (mo hinh 1¢)
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A

Parity 1 chieu - 2

3 Bén nhan:
« Nhan D’ c6 (d+1) bits
= PDém sO bit 1 trong (d+1) bits = x
= M0 hinh chan: néu x 1é = error
= Mb hinh I&: néu x chan = error

QVidu: nhan 0111000110101011
= Parity chan: sai
= Parity lé: dung
. DY liéu that: 011100011010101
d Pac diém:
= Phat hién dudc 16i khi sb bit 16i trong dir liéu 1a sb 1é
. = Khdng stra dugc 101
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A

Parity 2 chieu -1

QDI liéu gdi di dugc biéu dién thanh ma tran
NxM

S0 bit parity: (N + M + 1) bit

QdDP&c diém:
» Phat bién va sira dugc 1 bit IOi
dBén gai
= Biéu ma trdn NxM

= Tinh ng, tu'ng cot

oa Cong nghe thong tin - bal hoc Khoa hoc tu nhien TP H6 Chi Minh




A

Parity 2 chieu - 2

QVidu:

= DUng parity chan

= N=3,M=5

= D{T' liéu can gai di- 10101 11110 01110
10101[1
11110|0
01110]|1
001010
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A

Parity 2 chieu -1

A Bén nhan:
= Biéu dién dif liéu nhan thanh ma trdn (N+1)x(M+1)
= Kiém tra tinh ding dan cua tung dong/cot
» Panh diu cdc dong/cot di liéu bj 10i
= Bit I6i: bit tai vi tri giao gitra dong va cot bi 10i
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A

ieu - 2

Parity 2 ch

QVidu:
= DUng parity chan
Dt liéu Néf 3/ M=>5 D{t liéu nhan:

10101121100 011101 001010 10101ﬁ>
JO 1011

111100

011101
001010

0 011101 001010

A N e ~
Khong cé 1oi CS 15i
D licu that: 1010111110 01110 Di¥ liéu that: 10101 11110 01110
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Hamming code - 1

QMoi hamming code
= ¢ M bit, danh s6 tu 1 dén M
= Bit parity: log,M bits, tai cac vi tri Iy thua cua 2
= DU liéu that dugc dat tai cac vi tri khong la lly
thura cua 2
= VD:M =7
* log,7 = 3: dung 3 bits lam bit parity (1, 2, 4)
« CO 4 vi tri cd thé dat dir liéu (3, 5, 6, 7)
QDP&c diém:
= s(ra l6i 1 bit
= nhan dang dudc 2 bit I0i
cwem = SUra [0i nhanh hon Parity code 2 chiéu
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Hamming code - 2

Bén goi:
= Chia di liéu can gdi di thanh cac khoi dir liéu (vdi
sO bit 1a sO vi tri co thé dat vao Hamming Code)
= VGi moi khoi dir liéu = tao 1 Hamming Code
- Pat cac bit dir liéu vao cac vi tri khong phai la Ity thua cua
2 trong Hamming Code
— luu y: vi tri dudc danh s6 tu' 1 dén M

« Tinh check bits
« Tinh gia tri cua cac bit parity
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Hamming code - 3

QVidu:
= M =7
= Dung parity lé
= Théng tin can §&R" 611" /1 0 li\

1 1 1
Vi tri 3 5 6 7
Tinh check bits:
3 = 20+20 = 0 1 1
b = 22 +20 =1 0 1
6 = 2+21+ =110
7 = 2+20+2 =11 1
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Hamming code - 4

Théng tin can gri:

N

®</
@

Vi tri
Vi tri 20
. « Xét cot 29 trong check bit =»
Check bits: ¢Ac vi tri c6 bit 1
» Lay céc bit DL tai c4c vi tri

= 1 0 = c -
2 = 92 2 I go _ (1) (1) O bit 1 trong check bit =
6 = 922+ 91+ =110 tinh bit parity cho cac bit dir
7 = 9249149 = 1 1 liu nay
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Hamming code - 5

Théng tin can guri: 1011

/\\\

Vi tri
Check bits:
3 = 21+ 20 = 0
b = 22 + 20 = 1
6 = 22+ 2!+ = 1 0
7 = 22421 4+ 20 = 1 1
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Hamming code - 6

Théng tin can guri: 1011

VRN
13;%}@@

Vi tri
! |
Check bits:
3 = 21+ 20 = 0
5 = 22 + 20 =
6 = 22+ 21 ¢ = 0
7 = 2+21+2 = Q1 1
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Hamming code - 7

QDI liéu can gdi: 1011
QDI 1éu gdi: 1011011
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Hamming code - 8

QBén nhan: v8i moi Hamming Code
= Pién cac bit Hamming Code nhan vao cac vi tri tu
1dén M

= Tinh check bit

= Kiém tra cac bit parity
 Néu tai bit 2' phat hién sai = danh dau Error, hé sO k, =

1

 Ngugc lai, danh dau No Error =0, hé s k;= 0

» Vi trf bit 10i: pos =X 2i*k
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Hamming code — 9

Thong tin nhan: /1 0]1 1\(0 01\‘\A
1 0 1 1 0 0 1
Vi tri 1 2 3 4 5 6 7

20 21 22

Tinh check bits:

21 + 20
22 + 20
22 + 21
22 + 21 + 20

O O Ww
I n n
inum n nu
=)
— = O
—_ O
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Hamming code — 10

Thong tin nhan: /1/0]1 1\(0 01\\
ORROREC IO
Vi tri 2 4 6
! !
0 21 22
Tinh check bits:
3 = 21 428 = 0 1
5 = 22 =10
6 = 22+ 2 =110
7 = 2+2042 = 11

Odd parity: Khong c6 16i
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Hamming code — 11

Thong tin nhan: 10 1 1001

Vi tri
!
22
Tinh check bits:
3 = = 0 1
5 = 22 =10
6 = 22 = 1 @/)0
7 = 22 = 1@ 1

Odd parity: LOI
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Hamming code — 12

Thong tin nhan: 1011001

Tinh check bits:

3
5
6
7

Odd parity: LOI
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Hamming code — 13

3 = 21+20 = 0 1 1

5 = 22 +20 =1 0 1

6 = 22+ 21 =110

7 = 22+214+420 =_1 1 1 E = error in column
E E NE NE = no error in column
Vool
1 1 0 =6

=>» Loi bit th&t 6 trong Hamming Code

D{ lieu nhan dung: 1011011
D liéu that: 1011
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Checksum -1

d Bén goi
= d bits trong DL gdi di dugc xem nhu gom N soO k

bits: X, X5, ..., Xy

» Tinhtong X = X; + X, + ... + Xy
= Tinh bu 1 cua X = gia tri checksum

QVD: Dif liéu can gdi: 1110 0110 0110 0110, k
= 4

1110, 0110, 0110, 0110
0101, 0110, 0110

Sum = 0010
Checksum = 1101

1110
0110

0100

4
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Checksum -1

AdBén nhan:
= tinh tong cho tat ca gia tri nhan dugc (ké ca gia
tri checksum).
= NEu tat ca cac bit la 1, thi di lieu nhan dugc la
dung; ngugc lai: co 16i xay ra

dVD:

= nhan: 111001100110 0110 1101
« Sum = 1111
=> dung

= Nhan: 1010 0110 0110 0110 1101

« Sum = 1011
=>» Sai
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Noi dung

QDiéu khién truy cap dudng truyén
JARP
L Ethernet
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Piéu khién truy cap dudng truyé

dLoai lién két (link)

= Piém dén diém (Point-to-point)
 Dialup
 NOi truc tiép gilra: host - host, host — SW

= Chia sé (Shared)

@«® ) _
> ' P g
& > » &

shared wire (e.g., shared RF shared RF
cabled Ethernet) (e.g., 802.11 WiFi) (satellite)
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Piéu khién truy cap dudng truyei

iase
Han ché xay ra collision
=>» Giao thirc tang Data link:
Quyét dinh co ché dé cac
node si* dung moi truong
chia sé

khi nao duwgc phép gdi DL
xuong duwong truyén

dTrong moi truc

Lam sao phat hién xay ra
Collision
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Piéu khién truy cap dudng truyé

dCac phudng phap:
= Phan chia kénh truyén (Channel partition
protocols)

= Tranh chap (Random access protocols)

= |uan phién (Taking-turns protocols)
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Phan chia kénh truyén

ATDM (Time Division Multiplexing)
A FDM (Frequency Division Multiplexing)
(A CDMA (Code Division Multiple Access)
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TDM

QY tudng:

= Chia kénh truyén thanh cac khe thdi gian
= Moi khe thdi gian chia thanh N khe nhé

= Moi khe nhé danh cho 1 node trong mang
- Moi node cé béng théng: R/N

A

Tan sb l

il

10

Thoi gian
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FDM

QY tudng:
= Chia kénh truyén thanh N kénh truyén nho
= Moi kénh truyén danh cho 1 node
- Moi node cé béng théng: R/N

Tan s

Théi gian
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CDMA -1

Y tudng:
= Moi node cé 1 code riéng
= Bén gadi: ma hoa di liéu trudc khi g&i bang code
cua minh va bén nhan phai bi€t code clia ngudi
goi
= 1 bit DL dugc ma hoa thanh M bits

= K€nh truyen: chia thanh tung cac khe thdi gian,
moi bit truyén trong 1 khe
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CDMA - 2

channel output Z; .,

i : i Z| m: dl.Cm 1 1 |
data | do=1 ’ : ' I
—_ : ' I| 1f1|1f1lz]2 E .
. bits 4=t | \O nn N — R
sender : : | | : :
11]1] [1] 11]1] [ / ' slot1 | slot0
thfi) code | 4] |ajafa 4 |alafa)s channel  channel
B " slot1 ! slot0 output - outpt
M
DI = nZ::lZi,m.Cm
. | N M | |
received ! T| 1t|1]ajaf] |1 l ! 7T
input ajala] o AR > d,--1 O 5
11]1] [1 1f1]1] [4] | . slot1 " slot0
COde: 4] ajafa 4| al1[2 channel  channel
receiver | . | output output

slotl ' slotO
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CDMA -3

senders

data‘ — le .

bits | dl=- \ *
c:ode.1 1] [ 11]1] [1] )'q Channel,zi,m
g -1H'1: | M H 2lol HH

data__&-1 Z

code L P frleke] [afrls FFE:: :2 2 2

H

-

.
-------------------------------------------------------------------------------------------------------------------------------
+

: slotl § slotO
. received | received |
et e receiver 1

Code'111 [1 1[1]1] [1]
ﬂ '1|‘1|‘1 E _,II_1|_1I

-~ - . _




Tranh chap

[ Cac node chiém tron bang thong khi truyén
Lang nghe dung do sau khi truyén
Mot s6 phuong phap:

= ALOHA (Slotted, Pure)

= CSMA (Carrier Sense Multiple Access)
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Pure ALOHA

R R A m—_V—
QMoi node cd thé bit dau truyén dif liéu bat
cU khi nao node co nhu cau
ANEu phat hién xung dot = chd 1 khoang
thaoi gian roi truyén lai
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Slotted ALOHA

A Gia thiét:
= Cac frame co kich thudc toi da la L bits

A Kénh truyén: chia thanh cac khe thdi gian
co kich thudc L/R (s)

AKhi 1 node co nhu cau truyén di lieu: phai
chd dén thdi diém bat dau cda 1 khe mdi
dugc truyén

= can dong bo thdi gian giira cac node

ANEu dung do xay ra: truyén lai vdi xac suat

la p
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CSMA-1

A Lang nghe dudng truyén trudc khi truyén:
= PDudng truyén ranh: truyén dir liéu
= Pucdng truyén ban: cho
dLang nghe dudng truyén sau khi truyén
= Néu dung do xay ra:
« dung truyén
« ddi 1 khoang thdi gian va truyén lai
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CSMA - 2
dbanh gia:

« Cac node cé quyén ngang nhau
e Chi phi cao
« TOc do: chap nhan dugc néu sb lugng node it
« Khong an dinh do uu tién cho thiét bi dac biét
A Cai tién:
= CSMA/CD (Carrier Sense Multiple Access /
Collision Detection)

= CSMA/CA (Carrier Sense Multiple Access /
Collision Avoidance)
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CSMA/CD

QY tudng:
= Thiét bi lang nghe dudng truyén

= Néu dudng truyén ranh, thiét bi truyén DL cua
minh lén duGng truyén

= Sau khi truyén, lang nghe dung do6?

= NEu co, thiét bi gdi tin hiéu canh bao cac thiét
bi khac

= Tam dung 1 khoang thdi gian ngau nhién roi goi
DL

= NEu tiép tuc xay ra dung do, tam dung khoang
thoi gian gap doi.

A Dung trong mang Ethernet
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Luan phién

A Dung the bai (Token Passing)
Do chon (Polling)
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Token Passing

QY tudng:
= DUng 1 thé bai (token) di chuyén qua cac node
= Thiét bi muon truyén DL thi phai chiém dudc
thé bai
dbanh gia:

- T
- T
= C
- T

hich hdp cho cac mang co tai nang
niét lap dugc do uu tién cho thiét bi dac biét
ham hon CSMA trong mang co6 tai nhe

ni€t bi mang dat tién

A Dung trong mang Token Ring
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Polling

QY tudng:
= C6 1 node ddng vai tro diéu phoi
= Node diéu phdi ki€ém tra nhu cdu gdi DL clia cac
node thd cap va xép vao hang dgi theo thu tu
va do uu tién
= Thiét bi truyén DL khi dén luct
dbanh gia:
= C4 thé thiét 1ap dd uu tién
= TOn chi phi
= Viéc truyén DL cua 1 thiét bi tuy thuoc vao thiét
bi do chon
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Noi dung

JARP
L Ethernet
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ARP - 1

transport
Src IP, Dst IP network

Src MAC, Dst MAC [_datallink 137.196.7.78
physical
1A-2F-BB-76-09-AD
137.196.7.23 137.196.7.14

|

LAN 4?@

58-23-D7-FA-20-B0O

" 0C-C4-11-6F-E3-98
137.196.7.88 —>
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ARP - 2

JARP (Address Resolution Protocol)
= Phan giai tu dia chi IP thanh dia chi MAC
= Chi phan giai trong cung dudng mang
= SU’ dung ARP table:
. IP
+ MAC

 TTL :thdi gian song cua record
« Luu trong RAM
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ARP - co ché hoat dong

Tim MAC cia - Goi

Node dén trong ARP request
MAC Table
Nhan
ARP reply
Gai
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ARP —minh hoa-1

| Destination = 197.15.22.126

A . —
197.15.22.44 | 19?1522123

——

—

_.-"l

197.15.22.37 | 197.15.22. 126
|_Destination _|
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ARP — minh hoa - 2

ARP Table: -
MAC MAC
A.B.C.1.2.3 ? L97.1LI?22.3J197.1;!)22.121 LIS
N T
. ;B %
[197.15.22.33] [197.15.22.34] | 197.15.22.126 |
_A.B.C.1.3.3 | L A.B.C.4.3.4 | A.B.C.7.3.5 |
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AR - M i n h h Oa - 3 E';:h: I'I o

Physical Addresses |IP Addresses
[02-60-8C-01-02-03| | 197.15.22.33
[00-00-A2-05-09-89| | 197.15.22.44
[09-00-20-67-92-89 | | 197.15.22.123
|08-00-02-90-90-90| | 197.15.22.4

???
Source

jm]

| 197.15.22. | 19?1522125
|_Destination |

Khoa Cong nghé thong tin - Bai hoc Khoa hoc tu nhién TP H6 Chi Minh




ARP — minh hoa - 4

Host Y ARP Request Host Z

—3»-| Broadcast Host Z
; = :

ARP Reply

Host Y Host Z
MAC MAC
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ARP — Request

MAC MAC IP IP
A.B.C.1.3.3 ff.ff.ff.Ff.£1.6F 197.15.22.33 |197.15.22.126

H a a
|197.15..22.33| |197.15..22.34| 1197.15.22.126
I A.B.C.1.3.3 I I A.B.C.4.3.4 I I A0B0C07o305 I

What is your MAC Addr?
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ARP - Checking

MAC MAC IP
A.B.C.1.3.3 ff.ff.ff.FE.6£.6f |]197.15.22.33]197.15.

| 197.15.2233 | | 197.15.22.
=
|_A.B.C.1.3.3 | |_A.B.C.4.

B tu’ nhién TP H6 Chi Minh
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ARP - Reply

MAC MAC . .
A.B.C.7.35 | A.B.C.1.33 L7.1;22.12197.1I:22.3: This is my MAC Addr
;3 %3
| 197.15.22.33 | | 197.15.22.34 | | 197.15322.126|
| A.B.C.1.3.3 | | A.B.C.4.3.4 | | A.B.C.7.3.5 |
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ARP - Caching

ARP Table:
A.B.C.7.3.5-197.15.22.126
MAC MAC
A.B.C.1.3.3 | A.B.C.7.3.5 197.1522.34197.1;22.124 Data
| 197.15.22.33 | | 197.15.22.34 | |197.15.l22.126|
| A.B.C.1.3.3 | | A.B.C.4.3.4 | | A.B.C.7.3.5 |

U’ nhién TP H6 Chi Minh A




Noi dung

L Ethernet
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Ethernet - 1

dLa 1 ky thuat (technology) mang LAN co day
= La 1 k¥ thuat mang LAN dau tién
= Chuan 802.3
= Hoat dong tang Data Link va Physical
= TOc do: 10 Mbps — 10 Gbps
= PO hinh mang:
* Bus
« Star

Giao thuc tang MAC: CSMA/CD
= Pon gian va re han mang Token Ring LAN, ATM
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1
2
3
4
5
6
7
8

. Host wants to transmit

. Is carrier sensed?

. Assemble frame

. otart transmitting

. Is a collision detected?

. Keep transmitting

. Is the transmission done?

. Transmission completed

9. Broadcast jam signal

10. Attempts = Attempts + 1
11. Attempts = Too many?

12. Too many collisions; abort
transmission

13. Algorithm calculates backoff
14. Wait for t microseconds
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Ethernet — cau tric frame

mmmBytes 8 6 6 2 0-1500 0-46 4
({4
Destination| Source § Check-
(a) Preamble I r— - — Type D(e(lta Pad U
5 5
Destination| Source Check-
(b) Preamble g sddrsss | addiase Length D(e:ta Pad S

a) earlier Ethernet frames - b) 802.3 frames

O Preamble (8 bytes)
= Pong bo dong h6 bén gdi va bén nhan (10101010)
= Start of Frame (SOF): bao hiéu bat dau frame (10101011)
Q Dest. Addr (6 bytes)
= dia chi MAC cua card mang nhan gai tin ti€p theo
O Src. Addr (6 bytes)
= dia chi MAC cua card mang gdi goi tin
Q Type (2 bytes)
= Giao thuc s dung & tang trén
CRC: duing dé kiém tra 10i
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Ethernet — truong type

[Eilheryoe  [Prolecsl
00800 Intemet Protocol, Version 4. (IPv4)
00806 Address Resolution Protocol (ARIP)
08085 Reverse Address Resolution Protocol (RARP)
O»B09b AppleTalk (Ethertalk)
08013 AppleTalk Address Resolution Protocol (AAIRIP)
08100 IEEE 802.10Haggec frame
08137 Nowell 1PX (zlf)
08138 Nowell
0%86DID Intermet Protocol, Version & (1PwE)
O B84 7 MIPILS unicast
MPILS muliicast
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Ethernet — minh hoa




Ethernet — cac cong nghé mang

(110Base2
(1 10Base5
1 10BaseT
1100BaseTlX
1100BaseFX
[ Gigabit EthernejRiUlEESEN]

Loai cap

Toc d0 mang

|
Kiéu truyén dit liéu
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Ethernet — chuan 10Mbps

Standard Topology Medium Maximum Transport
cable length

10BASES Bus Thick coaxial 500m Half-duplex
cable

10BASE?2 Bus Thin coaxial 185m Half-duplex
cable

10BASE-T Star CAT3 UTP 100m Half or Full-

duplex
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Ethernet — chuan 100Mbps

Standard Medium Maximum cable
length
100BASE-TX CAT5 UTP 100m
100BASE-FX Multi-mode fibre (MMF) 62.5/125 412m
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Ethernet — chuan gigabit

Standard Medium Maximum cable
length
1000BASE-SX Fiber optics 550 m
1000BASE-LX Fiber optics 5000 m
1000BASE-CX STP 25m
1000BASE-T Cat 5 UTP 100 m
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Tai lieu tham khao

dSlide cua J.F Kurose and K.W. Ross vé Computer
Networking: A Top Down Approach

1 Slide CCNA, version 3.0, Cisco
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Noi dung

1. Gidi thiéu
2. PTTD hitu tuyén
3. PTTD vo0 tuyén




Gigi thiéu - 1

QPhuong tién truyén dan: 1a méi trudng dung dé
truyén tin hiéu tu noi nay dén nai khac
QPhan loai:
= H{ru tuyén: cadp dong truc, cap xoan, cap quang
= VO tuyén: song vo tuyén (wireless)




Gidi thieu - 2

dCac van deé lién quan:
= Chi phi
= TOC do
= Suy giam (suy dan) tin hiéu
= Nhiéu
= An toan




NoOi dung £ cd i
—
1. DPac tinh cua mot loai PTTD

2. PTTD hitu tuyén

3. PTTD voO tuyén




i | B e

Pl so bidon

BT Conmecor D h

« Speed and throughput: 10 - 100 Mbps
« Average § per node: Inexpensive

« Media and connector size: Medium

» Maximum cable length: S00m




Cap dong truc— 2

dCau tao:

= Hai day dan quan quanh mdt truc chung

= DAy dan trung tdm: diy dong hodc diy dong bén

= Day dan ngoai: day dong bén hodc I& &bao vé day dan
trung tdm khéi nhiéu dién tir va dugc néi dat dé thoat
nhiéu.

= Gilra 2 day dan 1a mot I18p vd cach dién

= Ngoai cung la I3p vo plastic dung dé bao vé cap

y




Cap dong truc - 3

A Phan loai:
= Cap mong (thin cable/ ThinNet — 10BASE?2)
« duong kinh: 6mm
« chiéu dai cap t6i da: 185m
= Cap day (thick cable/ ThickNet — 10BASE5)
« dudng kinh: 13mm
« chiéu dai cap toi da: 500m




AN’m

Cap thinnet — cach két noi - 1




Cap thinnet — cach két noi - 2




Cap thicknet — cach két noi - 1

)

AUl Cable and Connectors

AU (Transceiver) Cahble
(50 meters max)

15-pin Female

j ALl Connector

O

18-pin Female

Al Connectar
(attaches to transceier)

ooooooo

o

158-pin Male
AUl Cannectar
(attaches to NIC)

Pin Mumbering
(fernale AUl connector)
87 6 5 433 1

eNsNeRe NN eEER S
spegegegegeye]
Rear iew of 15 1413 12 11 10 9

Ethernet MIC

Copyright 1993 TechFest com Al right = resered.




Cap thicknet — cach két noi - 2




Cap xoan (Twisted pair) - 1




Cap xoan - 2

dCau tao:
= Hai ddy dan dugc xodn lai thanh mét cdp
= chdng nhiéu tir bén ngoai va nhiéu tir ddy dan ké can
(crosstalk)
= MUc d6 xoan (trén 1m day) cang cao thi kha ndng chéng
nhiéu crosstalk cang cao
QA Phan loai:
= STP (Shielded Twisted Pair)
= S/STP (Screened Shielded Twisted Pair)
= UTP (Unshielded Twisted Pair)
" S/UTP - FTP (Screened Unshielded Twisted Pair) |




UTP-S/UTP-1

———— —
UTP S/UTP - FTP - S/FTP

_— conductor _— conductor

insulation / ; : insulation
= pair ‘ 4 J——8== pair
sheath ‘ shield

sheath

» Speed and throughput: 10 - 100 - 1000 Mbps (depending on the quality/category of cable)
» Average $ per node: Least Expensive
el © Media and connector size: Small
# + Maximum cable length: 100m




UTP - S/UTP - 2

A Chi phi: ré nhat
Do suy dan: I6n
Qchiéu dai toi da : 100m
QEMI: dé bi nhiéu
dbPau noi: RJ-45




UTP -3

Type Use
Category 1 Voice Only (Telephone Wire)
Category 2 Data to 4 Mbps (LocalTalk)
Category 3 Data to 10 Mbps (Ethernet)
Category 4 Data to 20 Mbps (16 Mbps Token Ring)
Category 5 Data to 100 Mbps (Fast Ethernet)
Category 5e. 6 Data to 1Gbps (Gigabit Ethernet)




STP-S/STP-1

messssss STP

S/STP
conductor
insulation conductor
pair insulation
pair shield pair
sheath pair shield
cable shield
sheath

» Speed and throughput: 10 - 100 Mbps

« Average S per node: Moderately Expensive
* Media and connector size: Medium to Large
* Maximum cable length: 100m




STP—-S/STP -2

A Chi phi:
= Pat han ThinNet va UTP
= nhung ré han ThickNet va cap quang

dToc do: 10 — 100Mbps

QDO suy dan (attenuation) : cao
QNhiéu: chdng nhiéu tét

QDO dai toi da: 100m

QD3u ndi: dau ndi DIN (DB-9), R1-45




Pau bam rj-45




RJ-45
Male Plug

Pin [Name Description TIAEIA 568A TIAEIA 5688

1 |Tx D1+ |[Tranceive Data+ white and green

2 |T= D1-  [Tranceive Data- green

3 |Rx D2+ [Recewe Data+ wihite and green
4 |Bl D3+ [Bi-directional Data+ |blue blue

5 Bl D3- Bi-directional Data- white and blue white and blue
B |Hx DZ2- [Recewe Data- green

7 |Bl D4+ [Bi-directional Data+ white and brown  Jwhite and brown
g |Bl D4- Bi-directional Data- |brown brown
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CACH BAM CAP XOAN




BAm cap xoan véi dau bam RJ-4-







Cap quang — mo ta

QDung sdng anh sang dé truyén
« Su khuc xa
« Su phan xa

QKhdng bi nhiéu

DO suy dan: thap

A Chiéu dai cap: rat I6n, dén vai Km
A Chi phi: rat dat tién

Kho lap dat




Cap quang — phan loai

dMode: dudng di cia anh sang khi vao trong 10i cua
cap quang
EIPhan Ioal

step-index multimode graded-index multimode

« DOn mode (single mm————————=




Cap quang - connector

Fiber Connector Styles

ST Connector
A shotted bayonst typs

connsctor. This connecho
iz ong of the most popular
shyles.

FDDI Connector
A pushipull typ= dual con-
nector. This connechoris
one of the more popular
slyles.

5T Feedthru
A shotted bayonst typs

fesdthru. ST connectors
ars one of the most popular
shyles.

SC Connector

A pushipull fyps connector.

This connector has
amarged as ons of the
most popular styles.

e

Mini-BNC Connector

A bayonet slyls connector us-

ing the fraditional EMC con-
naction method.

SC Feedthru
& push/pull type feadthru.

SC connectors are one of
the most popular styles.

FC Connector

SMA Connector

A shotted screw-on type con- A screw-on type connec-

nectar. This connechor is
pop-ular in singlamode ap-
plications.

Biconic Connector
A screw-on style connec-
tor. This connechor is al-
most obsolata.

FDDI Feedthru
A pushipull type fesdthru.
FODOI connectors are popu-
lar in bath singlemods and
mullimode applications.

tor. This connaclor is wan-
ing in popularity.

N I"n.i'IT-HJ Connector

A newr B style housing fi-
ks=r connecior with two fi-
ks=r capability.

FC Feedthru
A slotted screw-on type

fesdthru. FC connectors
arg popular in singlamode
applications.




AN’m

Cap quang — cach két noi




Cap quang — thanh phan

QTx: bién doi tin hiéu dién thanh xung anh sang
 LED: dung cho da mode
 LASER: dung cho don mode

QRx (PIN photodiode): chuyén xung anh sang thanh

T vl e o g
lE TS
— R b

- i ”- '[

Elzsirical , | |

Signal In = ﬂl —3= Signal Out
(RS 0y Iy e

LI ey 7 phnodiods




Noi dung 2 cdic
—
1. DPac tinh cua mot loai PTTD

2. PTTD h{tu tuyén

3. PTTD voO tuyén




PTTD vo tuyén

dLa loai dudng truyén su’ dung khong khi lam vat
mang tin hiéu thay cho cap.
A Cac loai dudng truyén vo tuyeén:
= Radio
= Viba
= Tia hong ngoai
= [aser
= VE tinh (satellites)




Tai sao dung PTTD vo tuyén?

dLoai bo cac rang buoc vat ly
= Khéng thé di cdp qua nhirng dia hinh phiic tap
= SU dung cac thiét bi di dong

A Thiét lap dudng truyén tam thdi

A Bat Igi: security




WiFi

ZigBee - 802.11

802.15.4 Bluetooth
802.15.1




200 I I )

54 802.11a,g point-to-point > data

%)
2511 802.11b 802.16 (WiMAX)
=
S | UMTS/WCDMA-HSPDA, CDMA2000-1XEVDO 3G cellular
g enhanced
S 1
8
S
a)
.384 UMTS/WCDMA, CDMA2000 3G
S || |
.056 1S-95, CDMA, GSM 2G
Indoor Outdoor Mid-range Long-range
10-30m 50-200m outdoor outdoor

200m — 4 Km 5Km — 20 Km




So sanh cac loai PTTD
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Noi dung

Cac thiét bi mang
1 Collision domain & Broadcast domain




Collision

QCollision (dung do): khi co hai hay nhi€u
node cung gdi DL Ién duong truyéen chia se
cung ldc




Gigi thiéu

dChdc nang

= HO trg truy cp mang
« NIC

= Dung dé phan tadch mang hodc ma& réng mang
» Router
« Switch, Bridge, hub, repeater, gateway

= Dung dé truy cdp tu xa
 Modem, ADSL modem




Cac thiéet bi mang

dTang 1: modem, repeater, hub
dTang 2: bridge, switch

dTang 3: router

A Khac: NIC, access point




Modem - 1

(OMODEM = MOdulate and DEModulate

dLa thiét bi cho phép cac may tinh truyén thong vai
nhau qua mang dién thoai




Modem - 2

A Chdc nang:
= Piéu ché [Modulate]: chuyén dbi tin hiéu so (digital) trén
may tinh thanh tin hiéu tuong tu (analog) trén dién thoai.
= Giai diéu ché [Demodulate]: chuyén déri tin hiéu tin hiéu
twong tu trén dién thoai thanh tin hi€u so trén may tinh

y




Repeater - 1

Repeater 14 thiét bi mang noi két 2 nhanh mang
* nhan tin hiéu & mdt nhanh mang
= khuyéch dai tin hiéu (khdng xt Iy ndi dung)
= truyén di tiép vao nhanh mang con lai

J




Repeater — minh hoa tin hiéu majis




Hub I_‘ o

LA thiét bi mang cho phép tap két day dan mang

A Tin hiéu vao 1 port cua Hub s& dugc chuyén ra tat ca cac
port
= MOi PC




Hub — minh hoa tin hiéu mang ﬁ/]




Hub — phan loai

JPassive hub:

= Khéng khuyéch dai tin hiéu
JdActive Hub

= Khuyéch dai tin hiéu

= Nhu 1 repeater nhiéu cong

dintelligent Hub
= a1 active hub
= Chuyén mach (switching): chuyén tin hiéu dén dang port

ciia may nhan




Repeater & hub

QChirc ndng: Tai sinh tin hiéu mang va chuyén tin
hi€u mang dén cac segment mang con lai
QPé&c diém:
= Khong thé lién két cac segment khac nhau
« Khac duGng mang

« Khac phuadng phap truy cap dudng truyén
. dlng phuang tién truyén dan khac nhau

= Khdng thé “nhan dang” packet
= Khong cho phép giam tai mang
= Cho phép md rong mang dé dang

y




Bridge - 1

dLa thi€t bi mang cho phép ndi két 2 nhanh mang
vat ly
QChlrc nang: chuyén co chon loc cac goi tin dén
nhanh mang chua tram nhan goi tin.
= Duy tri bang dia chi
+ MAC - Port
« khdi tao va duy tri tu dong hoac thu cong

= Néu tram nhan cung segment vGi tram gadi, huy goi tin;
ngugc lai chuyén goi tin dén segment dich




Bridge — minh hoa tin hiéu man -t‘
[00000cA4a44 [ 00000cDDDBD ]

00000CBBBBBB
V— ;
. -

MAC Address Port
O0O000CAAAAAA | 1
00000CBBBBBB
00000ccceecce
00000CcDDDDDD

00000CAAAAAA

NN =

00000CDDDDDD

C ! , 5 D




Bridge — minh hoa tin hiéu man -t‘
[00000cAAAAAA [o0000CBEEEE |

00000CBBBBBB
— :
. S

MAC Address Port
O0O000CAAAAAA | 1
00000CBBBBBB
00000ccceecce
00000CcDDDDDD

00000CAAAAAA

NN =

00000CDDDDDD

;D




Bridge - 3

OPic diém:

= Cho phép mé rong cling mot mang logic v&i nhiéu kiéu chay
cap khac nhau

= T4ch mot mang thanh nhiéu phan nhim giam luu lugng
mang.

* Cham hon repeater do phai xir ly cac goi tin

= Khong c6 khd ning tim duong di t0i vu trong trudng hop €6
nhi€u duong di.

= Pat tién hon repeater

y




Switch - 1 4.

dLa 1 bridge nhiéu port
QHO trg full-duplex
a

Duy tri bang CAM (Content Addressable Memory)
= MAC-P

Switch

172.29.10.5/24 172.29.20.7/24




Switch - 2

A Chdc nang:
= Hoc dia chi MAC (self —learning)
= Filtering/Forwarding
= Tranh loop
Q Cac ché dd chuyén mach:
= Store-and-forward
« Poc hét ndi dung gai tin

« Dam bao chinh xac
= Cut-through

I 315 I W
« Poc 14 bytes dau tién | e

. Khong phat hl én du’dc gol _;.-j-:':::--|_.::_::
= Fragment-free
* Doc 1 phan géi tin




Switch — hoc dia chimac- 1

Nhan g6i tin

MAC addr

Ghi nhan link
twong wrng véi host goi

/Dest/MACm Géi

switch table? Dén port twong mg




Switch — hoc dia chi mac - 2

Source: A
// Switch table
(gia s& ban dau rong)

MAC addr m L

A 1 60
A 4 60




A Hoi: Khi A gdi cho F 1 goi tin???




Switch — VLAN

JVLAN = Virtual LAN
A Nhom mot so port thanh 1 mang LAN ao

to communicate [
only within the =




Router

 Chtrc nang:
= N6i két cac mang logic khac nhau.
= Sir dung dia chi logic (IP) dé xu ly géi tin
= Pinh tuyén (Routing)

« Chay c4c thuat toan dinh tuyén (OSPF, RIP, BGP,...) = tao ra bang
dinh tuyén

= Chuyén tiép (Forwarding)

« Chuyeén g6i tin tir cong vao (incoming port) ra cong ra (outcoming

port)




NIC

ANIC = Network Interface Card

QLa thiét bj chuyén dai tin hiéu may tinh thanh tin
hiéu trén phudng tién truyén dan va ngugc lai

dCung cap két nai vat ly dén phuong {ién trinsan

* 4 23
. B . vl
e A\ S e ¢ -‘-}i;:- e




Access Point

dLa thiét bi cho phép thiét bi truy cap mang khong
day

ADPong vai tro nhu' 1 hub

QdThanh phan:
= BJ thu: thu tin hiéu radio va chuyén thanh tin hiéu mang
= BJ phat: chuyén tin hiéu mang thanh tin hiéu radio

A Ngay nay, mot so AP con tich hgp chidc nang cua 1

Router




THIET BI MANG

Nhucdu _______________Thiéthi

Két n6i nhiéu may tinh trong 1 Net SW, Hub, Bridge

K&t ndi nhiéu Net Router
Truyén qua dién thoai Modem
Kéo dai day cap Repeater

Thiét 1ap mang khong day AP




Noi dung

1 Collision domain & Broadcast domain




Collision domain - Broadcast dorgi

A Collision domain (mién dung do): la mién co kha nang
xay ra dung do
= La mién dung chung (chia sé)
= Hai segment thudc cung 1 collision domain néu ching gay ra
collision khi dong thai gd&i dir li€u xudng duong truyén

A Broadcast domain (mién broadcast): la mién nhan
dudc goi tin broadcast
= GOm nhiéu collision domain (1 — n)
= Collision domain A va B thudc cung 1 broadcast domain néu
cac node mang trong collision domain B nhan dudc géi tin

broadcast tu' 1 node trong collision domain A I




Cac thiéet bi mang

A Thiét bi ma& rong collision domain:
= Repeater
= Hub

A Thiét bi phan tach collision domain
= Switch
= Bridge
A Thiét bi phan tach broadcast domain

= Router
= Switch (VLAN)




Collision Domains:

1 4 4 4
Broadcast Domains:
1

1 1
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