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Téng quan vé mang may tinh

e Cac mang truyén di liéu

e Cau tric mang may tinh

® Cac phwong phap truyén tai théng tin
® | ¢i ich mang may tinh
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Mang dién bao

™

® S&r dung ma Morse dé ma héa di liéu
truyén di
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Mang dién bao

™

o

[Théng tin can truyén]

[ Ma Morse ]
l Tic/ te

[Théng tin nhan du’o’c]

abc

[ Ma Morse

]

T Tic / te

Tram dién bao N

Tram dién bao I

/
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Mang dién bao
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Mang dién thoai

® Mang chuyén mach dinh hwéng ndi két
* Thiét Iap noi két tan hién gitra hai bén
truyén nhan

K §
=i . T

Téng quan vé mang may tinh - Ngé B4 Hung 6
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e

Mang huong dau cuodi

®* Mang cua cac may tinh I&n

(Main Frame)

Dumb Terminal

Téng quan vé mang may tinh - Ngé B4 Hung
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™

Mang may tinh

e Mang cua hai hay nhiéu may tinh dwoc
noi lai voi nhau bang mot dwong truyén
vat ly theo mot kién truc nao do.

~ iz
-
[

Téng quan vé mang may tinh - Ngé B4 Hung 8
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Mang may tinh

® Mang day du gém 3
thanh phan:
Puwong bién mang
Mang duwong truc
Mang truy cap

o

Téng quan vé mang may tinh - Ngé B4 Hung 9
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Pbudng bién mang (Network edge)

\_

® Host & Application
® End Systems

® T6 chirc theo mo
hinh Client-Server
hoac Peer2Peer

Téng quan vé mang may tinh - Ngé B4 Hung
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e

MO hinh client server

R
May tinh client ‘9

/o,/.

Yéu cau:

Giai phwong trinh bac 2 voi
cac tham sé a,b,c

Tra loi:
Nghiém x1 x2

Giai
phuong
trinh bac

2

/

May tinh client May tinh Server

Tbng quan vé& mang may tinh - Ngé Ba Hung 11
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e

MO hinh Peer2Peer

Server: Chia sé

bai hat minh co

Client: Truy cap
bai hat nguoi

khac minh thich

My Tam
Collections

\ Thanh Lam Collections

Lam Truwong
Collections

Téng quan vé mang may tinh - Ngé B4 Hung
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Mang dudng truc (Network core)

™

\_

® Mang cua cac router

® Bam bao thong tin
thong sudt gitra hai
may tinh cach xa
nhau

® Hai ché dé truyén tin:

Chuyén mach
Chuyén goi

l/é/ﬁl

U

1

«& E»

Téng quan vé mang may tinh - Ngé B4 Hung
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e

Mang chuyén mach
(Circuit switching network)

® Thiét Iap kénh truyén
tan hien gitra hai bén
truyén nhan
® Hai phuwong phap
thwe hién:
Phan chia theo tan s

(FDMA-Frequency
Division Multi Access)

Phan chia theo thoi
gian (TDMA- Time
Division Multi Access)

Téng quan vé mang may tinh - Ngé B4 Hung
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e

Mang chuyén goi
(Packet Passing Network)

o

® Théng tin truyén di
trong nhirng don vi
la goi tin (packet)

10 Mbs

A @E—]‘?ne‘r statistical multiplexing ;@
D
L mppETE § O 77
A 1.5 Mbs <§§
3 VT

queue of packets
waiting for output
link \

® S dung ky thuat lwu
va chuyeén tiép (store D@/
and forward)

Téng quan vé mang may tinh - Ngé B4 Hung
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e

So sanh gilra mang chuyén mach va
mang chuyén goi

™

=, e Khi do:
./ 1 Mbps link circuit-switching: cho
phép t6i da 10 users
® Mot dwong truyén 1 Mbit packet switching: cho
* Mbi nguoi ding duoc phep 35 users, (xac
A5 100K khi A suat co hon 10
cap 09 bps khitruy cap  «5ctive” aéng thoi la
active nho hon 0.004)

® Thoi gian active chiém
10% téng thoi gian.

/

Téng quan vé mang may tinh - Ngé B4 Hung
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e

™

So sanh gilra mang chuyén mach va
mang chuyén goi

o

N us:s\@zt
./ 1 Mbps link

Mang chuyén goi:
Thich hop cho lwgng lwu théng di liéu Ién nhé co ché
chia sé tai nguyén va khéng can thiét 1ap cudc.
Can co co ché diéu khién tat ngh&n va mat dir liéu.
Khéng ho trg dwoc co ché chuyén mach dé dam bao
tang bang théng c6 dinh cho mdt s6 rng dung vé am
thanh va hinh anh

/

Téng quan vé mang may tinh - Ngé B4 Hung 17
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Mang truy cap (Access Network)

® NOi may tinh vao céac
router ngoai bia

® \/idu:
Dial qua dwong dién
thoai hay dwong
ADSL.
Mang cuc b6 cho cac
cong ty, xi nghiép.
Mang khéng day

Téng quan vé mang may tinh - Ngé B4 Hung
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e

Loi ich cua mang

o

® Chia sé tai nguyén phan ctrng, phan
mém, dir liéu

® Nang cao dé tin cay cla hé thong

® Giup nang cao hiéu suat cdng Vviéc

® Gidm chi phi dau tw

® Tang cwdng tinh bao mat théng tin

® Nhiéu rng dung ma&i ra doi: lam viéc tw
xa, lam viéc nhém, van phong ao ...

Téng quan vé mang may tinh - Ngé B4 Hung

ongThanCong.com https://fb.com/tailieudientucntt
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CAC THANH PHAN CUA
MANG MAY TINH

Trinh bay: TS Ng6 Ba Hung
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Cac thanh phan cua mang may tinh

® Phan loai mang may tinh

e Kién tric phan mém mang may tinh
® Kién truc th&r bac ctia mang may tinh
® Mo hinh tham khao OSI

Cac thanh phan ctia mang may tinh - Ngd Ba Hung
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Phan loai mang
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e

Phan loai mang may tinh
Theo ky thuat truyén tin

®* Mang quang ba (Broadcast)

————— Tnicast Traffic

__________ Broadcast Traffic

- Multicast Traffic

Cac thanh phan ctia mang may tinh - Ngd Ba Hung

ongThanCong.com

om/tailieud

ientucntt
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e

Phan loai mang may tinh
Theo thuat truyén tin

™

® Mang chuyén mach (Switched Network)

/

Cac thanh phan ctia mang may tinh - Ngd Ba Hung
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Phan loai mang may tinh
Theo khoang cach dia ly

Duwong kinh mang Vi tri cua cac may tinh Loai mang
1 m Trong mot mét vuong Mang khu vuc ca nhan
10'm Trong 1 phong Mang cuc b, goi tit 1a mang LAN
100 m Trong 1 toa nha (Local 'Area Network)
1 km Trong mot khu vuc
10 km Trong mot thanh pho Mang noi thi (Metropolitan Area
Network
100 km Trong mot quoc gia
Mang dién rong (Wide Area Network
1000 km Trong m 0t chau luc ang dicn rong (Wide Area Network)

\ 10000 km C4 hanh tinh /

Cac thanh phan ctia mang may tinh - Ngd Ba Hung 6
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Mang cuc bo (LAN-Local Area Network)

®* Mang quang ba
® Puwdng truyén bang théng réng
® Topology: Bus, Star, Ring

Q
e .. » »
TEI;'I IIIII l . l //,
4—— ) Nodes .— Hub
o \ N
<

Cac thanh phan ctia mang may tinh - Ngd Ba Hung
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/Mang do thi \

(MAN-Metropolitan Area Network)

® Pham vi thanh phd: Mang truyén hinh
cap S
L1l

mmmmmm

Cac thanh phan ctia mang may tinh - Ngd Ba Hung 8
https://fb.com/tailieudi
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e

Mang dién rong
(WAN — Wide Area Network)

®* Mo rébng khoang cach mang
® Tang so lwong may tinh trong mang

=ubnet Router

\

Hiost

LAN

Cac thanh phan ctia mang may tinh - Ngd Ba Hung
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e

Mang dién rong
(WAN — Wide Area Network)

® S dung ky thuat Lwu va chuyén tiép
(Store and Forward)

Router Subnet

Sending host

Receiving host

/ Packet Router C makes a \
choice to forward
packets to E and
not to D

Receiving process

/

Cac thanh phan ctia mang may tinh - Ngd Ba Hung
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e

Phan loai mang
Mang khong day (wireless Network)

~

® (a) Thiét bi khong day
® (b) Wireless LAN

Cac thanh phan clia mang may tinh - Ngé B4 Hung
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e

Phan loai mang
Mang khong day (wireless Network)

™

® \WVireless WAN

e

N

One telephone
call per computer

(a) (b)

Flying routi/?/7
'a AR N NN NN
U LI
\
Portable Wired
computer LAN

/

Cac thanh phan ctia mang may tinh - Ngd Ba Hung
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Phan loai mang
Lién mang (Internetwork)

® Mang hinh thanh t viéc noi két nhiéu
mang khdng dong nhat vé phan cirng va
phan mém lai v&i nhau
LAN =LAN + LAN
WAN = LAN + LAN
WAN = WAN + WAN

o /

Céc thanh phan ctia mang may tinh - Ngé Ba Hung 13
https://fb.com/tailieudi
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Kién trac phan mém mang

14
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Cac thanh phan phan mém mang

™

® Giao thure (Protocol) M6 ta cach thire hai
thanh phan giao tiép trao dbi théng tin voi
nhau.

® Dich vu (Serwces) Mo ta nhwng gl ma mot
mang may tinh cung Cap cho cac thanh phan
muon giao tiép vai no.

® Giao dién (Interfaces) Mé ta cach thirc ma
moOt khach hang c6 thé st dung duwoc cac dich
vu mang va céach thirc cac dich vu co thé
dworc truy cap dén

/

Cac thanh phan ctia mang may tinh - Ngd Ba Hung
https://fb.com/tailieudi
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™

Kién truc thu bac cua giao thuc

e Céc dich vu mang dwoc nhdm vao nhirng tang
khac nhau

® Tang trén st dung dich vu cua tang dudi

® Hai tang ngang cap giao tiép nhau theo mét giao
thirc da dinh nghta trwéc

* Giao thirc qui dinh qui tat trao doi thong tin:
Khubén dang dir lieu, nghi thirc bat tay, phwong
thirc phat hién va xi ly 16i, ...

/

Céc thanh phan ctia mang may tinh - Ngé Ba Hung 16
https://fb.com/tailieudi
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/

M6 hinh truyén tai tap tin 3 tang

Cac thanh phan clia mang may tinh - Ngé B4 Hung
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Dich vu mang

™

® Dich vu dinh huéng ndi két (Connection-
oriented):

Mo hinh cua hé théng dién thoai
Co thiét 1ap va xda ndi két

* Dich vu khéng ndi két (Connectionless):
M6 hinh kiéu thw tin.
D@ liéu truyén di trong nhirng géi (Packet)
Gai tin ¢6 théng tin vé dia chi ngudi g&i va dia
chi nguwdi nhan.

/

Cac thanh phan ctia mang may tinh - Ngd Ba Hung
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Cac phép toan cua dich vu

Ham co’ ban Churc nang

LISTEN Nghé&n dé ch® mét yéu cau ndi két géi dén
CONNECT Yéu cau thiét 1ap ndi két véi bén mudn giao tiép
RECIEVE Nghé&n dé ch® nhan cac thong diép g&i dén
SEND G&i thdng diép sang bén kia

DISCONNECT Két thuc mét noi két

/

Céc thanh phan ctia mang may tinh - Ngé Ba Hung 20
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N7a

Dich vu dinh hudng noi két

o

Client

CONNECT

SEND
RECIEVE

DISCONNECT

(1) Connect request

Server machine

(2) ACK

(3) Request for data

(4) Reply

Server
LISTEN
RECIEVE
SEND
DISCONNECT
Client machine
Client\
process [T~
System
calls
Operating{ Ritial Protocol Difivars
system stack

(5) Disconnect

Server
process

(6) Disconnect

| Kernel

Protocol

Drivers
stack

Cac thanh phan ctia mang may tinh - Ngd Ba Hung

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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e

Dich vu & Giao thuc

o

Layerk + 1

IService provided by layer k

Protocol

|

Layer k - 1

Layer K |==--------ommmeeeeeo e

Layerk + 1

|

Layer k

|

Layer k - 1

/

Cac thanh phan clia mang may tinh

CuuDuongThanCong.com

- Ng6 Ba Hung
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THIET KE CAI DAT MANG MAY TINH

Chucong 2
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LngHAI NIEM MANG MAY TINH

* Mang may tinh la mang cua hai hay nhiéu may
tinh dugc noi két lai véi nhau bang mot dudng
truyén vat ly theo mot kién trdc nao doé

(1]
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:HMKHAI NIEM MANG MAY TINH

A
= MGt hé th6ng mang tong quat dugc cau
thanh tu 3 thanh phan:
= Pbudng bién mang (Network Edge): Gom cac
may tinh (host) va cac chuong trinh Ung dung
mang (Network application)
= Puong truc mang (Network Core): GOm cac bo
chon duong (router) dong vai tro la mot mang
trung tam noi két cac mang lai vdi nhau.
= Pudng truyén vat ly (Physical media): GOm cac
dudng truyén tai thong tin

3
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KHAI NIEM MANG MAY TINH

Pudng bién mang
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PHAN LOAI MANG MAY TINH

b

= Phan loai mang may tinh theo ky thuat
truyén tin
= Dua theo ky thuat truyén tai thong tin, nguoi
ta co thé chia mang thanh hai loai:
= Mang quang ba (Broadcast Network)

= Mang diém — t&i — diém (Point — to — point
Network)
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PHAN LOAI MANG MAY TINH

-
Mang quang ba

Trong hé théng mang quang ba chi ton tai mot kénh
truyén derc chia se cho tat ca cac may t|nh Khi mot
may tinh géi khun% dir lieu, tat ca cac may tinh con

lai se nhan dugc khung dir’ liéu do.Tai mot thai diém

chi cho phép mot may t|nh dugc phép s dung
dudng truyen

Mang diém — t&i — diém

Trong hé thong mang nay, cac may tinh dugc noi lai
vOi nhau thanh tung cap.. Khung dir liéu sé dugc gai
di sé dugc truyén truc tiép tU’ may g&i dén may nhan

hoac dudc chuyen tleﬁ qua nhiéu may trung gian
truGc khi dén may tinh nhan

6
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PHAN LOAI MANG MAY TINH

oY
= ° Phan loai mang may tinh theo pham vi dia

ly

= Trong cach phan loai nay ngudi ta chu y dén
dai lugng duong kinh mang

= Puong kinh mang la khoang cach giira hai

may tinh xa nhat trong mang. Dua vao dai

lugng nay ngudi ta cd thé phan mang thanh

cac loai sau:
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PHAN LOAI MANG MAY TINH

wong kinh Vi tri cia cac may tinh Loai mang
mang

I m Trong mot mét vudng Mang khu vuc ca nhan

10 m Trong 1 phong Mang cuc b0, goi tat 1a mang LAN

100 m Trong 1 toa nha (Local Area Network)

1 km Trong mot khu vuc

10 km Trong mot thanh phd Mang thanh pho, goi tat 1a mang MAN
(Metropolitan Area Network)

100 km Trong mot quéc gia Mang dién rong, goi tat 1a mang WAN
(Wide Area Network)

1000 km Trong m 0t chau luc

10000 km

Ca hanh tinho

O

CuuDuongThanCong.com

https://fb.com/tailieudientucntt
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Cac kiéu mang

o

= Mang cuc bo (Local Area Networks -LANS)

= Mang may tinh trong pham vi mot toa nha,
mot khu vuc pham vi hep



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cac kiéu mang

= Mang dién rong (Wide Area Networks-WANS)
= Cac mang cuc bo tach biét vGi khoang cach xa

dugc noi vai nhau qua hé thong dudng truyéen
vién thong
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Mang cuc bo - LAN

.
" | a loai mang quang ba
= SU dung mot dudng truyén chung chia se
= Canh tranh duong truyén

= Giao thic diéu khién truy cap dudng truyén
(MAC Protocol — Media Access Control Protocol)
= Token Passing

- n
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Topology cua mang cuc bo

Physical Topologies
Bus

B I N
IS

Extended Star
Topology

ZS

Ring Topology

Hierarchical
Topology

Star Topology

(J
%%

Mesh Topology é
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Cac thiét bi két n6i mang

&

= Card giao ti€p mang — NIC

= Day cap mang — Network cable
= BO khuyéch dai — Repeater

= BO tap trung noi két — Hub

= Cau noi — Bridge

= BS chuyén mach — Switch

= BO chon dudng — Router

13
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Cac thiét bi két ndi mang

End User Devices
PC Printer

! - Callad
nosi

Laptop IBM Mainframe

14

(—

File Server
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Cac thiét bi két ndi mang

Network Devices

Repeater Bridge ‘ I
Small Hub (10BASE-T) Workgroup Switch
100BASE-T Hub Router
-
o 7
Hub Metwork Cloud

(2
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N7a

Cac thiét bi két ndi mang

Common Data Network Symbols

Router l Firewall

LAN Switch - g
P IP Phone

ﬁ LAN Hub @ Wireless Access Point
i Wireless Router
Server

/ WAN Media

Desktop Computer LAN Media

0090000099909,

Laptop Wireless Media

16
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Cac thiét bi két n6i mang

Physical Devices Implementing Ethernet

P T 008 BT
E 11 2] 13 1 14 13 18
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Cac thiét bi két ndi mang

LAN Cabling Areas

To other
Switch > telecommunication
rooms

Backbone Cabling

Horizontal
Patch Panel Cabling

Patch Cable

Telecommunications
Room

Work Area
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Card giao tiép mang — NIC

-
= Djéu khién truyén tai thdng tin gitra may tinh va
mang
= Cac thuoc tinh: Interrupt, I/O port, Base address
= BO nhé ROM chura:

= Pia chi vat ly MAC 48 bit, duy nhat, khdng thé thay doi
ducoc
= MAC protocol:
= Pong/Ma/Truyén/Nhan khung dir li€u
= Giao tiép voi tang mang va tang vat ly
= Giai quyét canh tranh duGng truyén vat ly

19
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Cac thiét bi két n6i mang

PCMCIA
NIC

Internal
NIC

Giao tiép mang - Network Interface Cards (NIC)
*Kiéu giao thirc (protocols): Ethernet, Token Ring, or FDDI
‘Kiéu dwong truyén: Twisted-pair, coaxial, wireless, hoac fiber-
optic
*Kiéu bus: ISA, PCI, PCMCIA, USB
20
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Card giao tiép mang — NIC (tt)

= Chuan Bus

------

32 Bits — PCI BUS 16 Bits — ISA BUS

21
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Cac td chirc chuan hda

= TIA/EIA
= MO ta cac loai dudng truyén dan
= Dinh nghia cac s do noi day
= SO
= MO hinh OSI
= ANSI
= FDDI

= [EEE
IEEE 802

22
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IEEE 802.X

a0
DHET i
and
Anhitee e

B2
Managemeni

Data link layer
LLE subdayer

MAC sublayer

802.11g

802.2 Logical link conerol (L
2023 2045 &35
8.3 B02.5
" ", 0211 MaC
B3 E02.5 §02.11 £02.11 | | BOZ00a | | BOZMTB
PHY FHY FH%S PHY DRSS PHY CRFOEWA PHY | HE D555 PHY EEF PHY

Physical layer

Ho IEEE 802 va moi quan hé vGi mo hinh OSI

CuuDuongThanCong.com
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MAC va LLC

o

LLC

MAC

IEEE 802 OSI

= MAC (Media Access Control): Truyén nhan thong tin theo
dang dich vu khong noi két, khong bao nhan

= LLC (Logical Link Control) : HO trg HDLC (High-Level Data
Link Control)

24

DuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

IEEE 802.3 - Ethernet

&

= Xerox Corp, DEC Corp, Intel Corp phat trién
= SU’ dung cap dong truc

= SU dung giao thic CSMA/CD (Carrier
Sensing Multiple Access with Collision
Detection)

= Sau d6 mé rong thanh nhiéu chuan khac
nhau

25
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CSMA/CD

Carrier Sense Multiple Access / Collision Detection

» Ldng nghe mang trwéc khi truyén

* Duong truy&n ban? ‘
Carrier - - . - *Néu ban thi dogi va truyén lai!!
Sense I |
| |

: g g ‘g Q 3 chtre nang chinh cua CSMA/CD:
Multiple . - - -

Access { ) * Truyén va nhan cac khung di liéu
* Ma hoda cac khung di liéu, kiem tra
tinh hop & ctia khung truyén

* Kiém tra 16i cGia khung truyén

Collision

Vi tri xay ra dung dé trén duwdng

Collision ® Q ® truyén
Detection » £ 5

(Back off

algorithm) .mm [Taam Toam] TaamToamTToam "I

carrier Sense JYultiple ..ccess / Collision Detection
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CSMA/CD va giai thuat Backoff

1. Host wants to transmit
2. Is carrier sensed?

3. Assemble frame

4. Start transmitting

5. Is a collision detected?
6. Keep transmitting

7. Is the transmission done?
8. 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

CuuDuongThanCong.com

D

Yes

S Truy@n tin hiéu d& dam bao tin
No N hiéu ban trén toan mang
3 II
' !
4 J
l 1
Yes 4
<'5>'—) 9 delay = random (time)
No ! :
|
6 10 !
\Ir No 1Ir v
Mo .
—| 13 Khéng wu tién
Yes Yes ¢ ‘/'
14
I —
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Cac chuan mang s dung CSMA/CD

AN
I
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Cac chuan mang sir dung CSMA/CD

-
= Chuén mang 802.3:
= CO tén la mang Ethernet

= Toc do truyen tai dir liéu la 10 Mbps

= HO trg 4 chuin vat ly la 10Base-5 (cap dong truc beo),

10Base-2 (Cap dong truc gayg 10Base-T (Cap xoan
d0|) va 10Base-F (Cap quang

= Chudn mang 802.3u
= CO tén la mang Fast Ethernet
= TOc do truyen tai dir liéu la 100 Mbps

= Ho trg 3 chuln vat ly la 100Base-TX (Cap xoan doi),
100Base-T4 (Cap xoan doi) va 100Base-FX (Cap

quang)

29
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Cac chuan mang sir dung CSMA/CD

&

= Chuan mang 802.3z:
= Co tén la mang Giga Ethernet
= Toc d6 truyeén tai di lieu la 1 Gbps
= HO trg 3 chudn vat ly Ia 1000Base-LX, 1000Base-SX,
1000Base-CX. 1000Base-LX, 1000Base-SX su' dung cap
quang. 1000Base-CX sur dung day cap dong boc kim
= Chuan mang 802.3ab:
= Co tén la mang Giga Ethernet over UTP
= Toc do truyén tai dir liéu la 1 Gbps
= HO trg chuan vat ly 1000Base-TX st dung day cap
xoan doi khong boc kim
30
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10BASE-5

Tronsciever

Convial ﬂuhle?-

AUI connector MAU transceiver
31
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PC L Ethernet
! I

Ethemeat Coaal
SO0 M MEE 1 ——

alLll
{50 mmaxh

CuuDuongThanCong.com

10BASE-5

ol Drop Cable-
Segment”
'-l— Terminateur
S0 ahm
J Ll
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10BASE-5 (tt)

= Topology: Bus
= TOc do truyén tai toi da: 10 Mbps
= Chiéu dai toi da cua mot nhanh mang: 500 mét

= SU dung cap RG — 8 (cap dong truc béo), duong kinh 0,4
inch (10 mm) , 50 Q

= SO node mang toi da: 100 nut mang (node)

= Khoang cach toi da tu MAU transceiver dén AUI connector
trén may tinh: 50 mét

= SU dung 2 Terminator 50 Q. Mot trong 2 Terminator phai
noi dat

33
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10BASE-5 (tt)

= Khoang cach t6i thiéu gitia 2 MAU transceiver: 2,5 mét

= Chiéu dai t6i da cua mang khi ap dung ludt5-4 -3 la:
2500 m
= SO host toi da : 1024

34
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10BASE-5 (tt)

u diém:

= Pudng kinh mang I6n
= Nhugc diém:

= Chi phi cao

= Thiét k& va thi cong phurc tap so vdi cac chudn
khac

35
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10BASE-2

=" [ =B L& E =
T=50Q Min=0.5m
| Thin Coaxial Cable
Max=185m
Topology 10BASE-2
— ?‘i —
7L [
p—" '.! e
)
‘g lt .l"! BNC-T-connec tor = ..';‘!,,!’
o aﬁ B;JTCT EEEEEEEEE BNC-T-connec tor S?&g;ﬁmatm
NOT grounded |
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10BASE-2

r @ _
R GRS cable tonext R 558 cable tonexd

sustern or Terminator gt swstern ot Terrmmator
—

i

cotinect to BN C on the netcard

Mot nGi két 10BASE-2

BNC connector T connector Terminator
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10BASE-2 (tt)

g
opology: Bus

Toc do truyén tai toi da: 10 Mbps
Chiéu dai toi da cua mot nhanh mang: 185 mét

Su dung cap RG — 58 (cap dong truc gay), dudng
kinh 0,2 inch (5 mm), 50 Q

Su dung BNC connector va T connector, 2
Terminator 50 Q. Mot trong 2 Terminator phai noi
dat

S6 node mang toi da: 30 node

Khoang cach t6i thiéu gitra node: 0,5 mét

38


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

10BASE-2 (tt)

« Ju diem:

= Chi phi thap
= Nhugc diém:

= M6t node bi hong, ca hé thong mang sé ngung
hoat dong

39
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=

Luat5-4 -3

PC PC PC — | Server PC PC
— : i — i — '
Repeater Repeater Repeater Repeater
i=1 =1 =1 =1

= TOi da:
= 5 nhanh mang
= 4 repeater

= 3 nhanh mang cd tir 3 node trd 1én ( 1 node cd thé Ia
may tinh hoac repeater)

= 2 nhanh mang chi dugc phép noi két Repeater
40
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10BASE-T

RO OOpO0o0oonon F

Caf-3 UTP Caf-3 UTP
Cable

o o
[rrarararararaaarar.s O Fararar i e et
] Jorrarurrararrurarras e

Topology 10BASE-T

————

i_ “'- m" :-?.E:._, - g /

Hub 10BASE-T
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10BASE-T

Hub -Cat 1: 2Mbps

*Cat 2: 4 Mbps
*Cat 3: 16Mbps
*Cat 4: 20Mbps

I
[2] [coccoc] [ec]

Twisted-Pair Cable

*Cat 5: 100Mbps,
D D % *Cat 5e: 1000Mbps
— == =5 & Cat6: 1000Mbps
= = Max = 100m

Pl 10Mbps PCH2

42
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10BASE-T (tt)

.
= Topology: Sao - Star
= Toc do truyén tai toi da: 10 Mbps
= SU' dung cap UTP CAT 3 trd Ién
= SU' dung 4 sgi — 2 doi, 1 doi truyén — 1 doi nhan
= SUdung 4 pin: 1, 2, 3,6
= SU dung dau nodi: R145
= D) dai toi da cua mot doan cap UTP: 100 mét
= SO node trén mot doan cap: 1 node

- 43
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SG @6 ndi day 10BASE-T

.

T-568B T-5684
12345678 12345678
IR I

I

i Br

|
|
Bt

O¢ 0GB B/ G BrlBr GGOBBC
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SG d6 ndi day 10BASE-T
T568A

= P?n 1: White Green / Rx+ . 2_;;; 3; /_{F-B.?L }:_ »
= Pin 2: Green / Rx- (Craes) /ﬁ (\ q [Browm)
= Pin 3: White Orange / Tx+

= Pin4: Blue

= Pin5: White Blue V2 A4S 6T e

= Pin 6: Orange / Tx- ]

= Pin 7: White Brown
= Pin 8: Brown
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SG d6 ndi day 10BASE-T
T568B

\

= Pin 1: White Orange / Tx+
= Pin 2: Orange / Tx-

= Pin 3: White Green / Rx+
= Pin4: Blue

= Pin5: White Blue

= Pin 6: Green / Rx-

= Pin 7: White Brown

= Pin 8: Brown

- 46
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SG dd ndi day 10BASE-T (tt)

-

s do ndi day pho bién
= Straight through:
= C4 hai dau day cap cung st dung chuan T568A
hoac T568B
= Dung dé ndi két hai thiét bi khac loai. Thi du: ndi
két NIC vai port cua Hub, NIC — port cua Switch
= Crossover:
= MOt dau day cap st dung chudn T568A va mot dau
cap su dung chuan T568B

= Dung dé ndi két hai thiét bi cung loai. Thi du: ndi
két NIC vai %IC, Hub — Hub
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SG dd néi day 10BASE-T (tt)

.

T 2 3 4 5 & 7 @8 1T 2 3 4 5 & ¢ @

_Hr:+ Rec— Tx+ Ts- flc+ Re— Ti+ TH—

A
A

Straight through
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SG dd néi day 10BASE-T (tt)

1 2 3 4 5 & 7 8 1 2 3 4 5 6 ¢ B8

Crossover
49
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10BASE-T (tt)

Khoang cach t6i da gilra 2 may tinh trong mot mang 10BASE — T
su’ dung 1 Hub
50
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10BASE-T (tt)

b

Khoang cach t6i da gilra 2 may tinh trong mot mang 10BASE — T
s dung t6i da 4 Hub lién tiép (Luat 5 — 4 — 3)
51
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KET HOP CAC CHUAN MANG
ETHERNET

Transciever
Transciever Transciever. —

Coox Cable T Coax Cable

10 Base-T Hub 10 Base-T Hub

10BASES Backbone

52
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KET HOP CAC CHUAN MANG
ETHERNET

Terminat Gooxial Terminafor
”‘"{i“" Cable-_____

pp0000000oon , pOp00000000n f

. o
b lrrorr e frorrrr e
LES S R Lt

i, -y
.y frorrrrr. 2 " Frrrarrost [rEE P rrrrrr.
] . . R

o -r., e rrrerrrat
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10BASE2 Backbone

53

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

KET HOP CAC CHUAN MANG
«i«ﬁ ETHERNET
_

10Base: | coax segment W GGGGGG [
| H H H H
(B[ E[H[E[E
Bl TPHUB W TFHUE W TF-HUB
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10BASE-F

.
= Topology: Sao - Star
= Toc do truyén tai toi da: 10 Mbps
= Dung Hub hodc Switch dé ndi két dén cac may
= Chiéu dai toi da cua mot nhanh mang: 2 000 m
= SO noi két trén mot nhanh mang: 1

= Khodng cach tGi thiéu : 2,5 m
= Pau ndi : ST, SC

90
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10BASE-F

ST Connector — Dau noi ST

56
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10BASE-F

SC Connector — Dau noi SC

U
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10BASE-F

CuuDuongThanCong.com
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10BASE-F

Pau noi SC noi vao NIC

59
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FAST ETHERNET

.

= 100BASE - TX
= 100BASE - T4
= 100BASE — FX

60
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100BASE — TX

-

= Topology : Star
= Bang thong toi da: 100 Mbps
= Hub : Class 1 va Class 2

= Hub Class 1: cho phép hai nhanh mang khac kiéu
tin hiéu cd thé giao tiép ducc véi nhau. Vi du
gilra nhanh mang 100Base-TX va 100Base-FX.
Tuy nhién chung khong cho phép noi cac Hub
lai vGi nhau

- 61
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100BASE — TX

k ﬁm
= Hub:

" Hub Class 2: cho phép hai nhanh mang co cung
kiéu tin hiéu giao ti€p vdi nhau. Vi du nhu giira
nhanh 100Base-TX va 100Base-TX hay gilra
nhanh mang 100Base-T4 va 100Base-T4. Ta co
thé ndi 2 Hub I8p 2 lai vdi nhau vdi khoang cach
toi da gilra chung la 5m

= Cap UTP: tu CAT 5 trG lén
= Sg do noi day cua 100BASE — TX va 10BASE — T
giong nhau
i 62
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100BASE — T4

= Topology : Star
= Bang thong toi da: 100 Mbps
= SU dung cap UTP tu CAT 3 tr@ lén

63
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100BASE — T4

Pin # Signal
1 TX D1+

2TX_D1-
3RX_D2+
b RX_D2-—
4 BI D3+
5 BI_D3-
7 BI_D4+
8 BI_D4-

Sa d6 ndi day cap trong chuan 100BASE — T4
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100BASE — FX

opology : Star
Su dung cap quang
DUng Hub hodc switch dé néi két dén cac may tinh

Chiéu dai toi da tu Hub dén may tinh (xem nhu
mot nhanh mang): 412 m

Connector:

= MIC connector: dau tién dung cho FDDI

= ST connector : dung pho bién nhat

= SC connector : ré nhat
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100BASE — FX

ST Optical Fiber Connector

66
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TOKEN RING

s
" Vao nhirng nam dau thap nién 1970, IBM
phat minh mang noi bo Token Ring
= V& sau, Token Ring dudc chuan hda trong
chuan IEEE 802.5

= Cac may tinh ndi vao MSAU (MultiStation
Access Unit) bang day cap xoan doi. Cac
MSAU sau do ndi lai v8i nhau hinh thanh
mot vong trong (Ring)

67
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TOKEN RING (802.5)
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Tang vat ly
(Physical Layer)

Trinh bay: Ng6 Ba Hung
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e

Muc dich

™

® Chwong nay nham giéi thiéu nhirng ndi dung
co ban sau:

Gi¢i thiéu mo hinh cdia mét hé thong truyen dir liéu
dqn gian \(é cac van deé co lien quan dén trong mot hé
thong truyén dir liéu st dung may tinh
Gidi thiéu cac phwong phap s6 hda théng tin
Gi¢i thiéu ve dac dieém kénh truyén, tinh nang k¥ thuat
cua cac loai cap truyén dir liéu
Gi¢i thiéu cac hinh thirc ma hda dir liéu so dé truyen
tai trén dwong truyén

%

Tang vat ly - Ngd Ba Hung

2
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e

Yéu cau

™

® Sau khi hoc xong chwong nay, ngwoi hoc
phai cé duoc nhGJng kha nang sau:
Liet ké duwgc nhirng van dé co ban co lién quan dén
mot hé thong truyén dir liéu
M6 ta dwoc cac hinh thire s6 héa théng tin

Phan biét va tinh toan dwoc cac dai lwgng lien quan
den dac tinh cua moét kénh truyén nhw: Bang thong,
tan so bién diéu, toc do div liéu, nhiéu, dung lwong va
giao thdéng cua mot kénh truyen

M3 hoa dugc di¥ liéu s6 nhd vao cac tin hiéu so va
tuan tw theo cac ky thuat khac nhau.

%

Tang vat ly - Ngd Ba Hung
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e

MO hinh truyén dir liéu ca ban

\_

DU liéu

Hudhg truyén

Thigt Bi
Truyén

2

Thiét Bi
Nhan

vﬂﬂfﬁyww

!
P

Kénh truyén

® Cac van dé phai quan tam:
Céch thirc ma hoa thdng tin thanh di liéu so.
Céc loai kénh truyén dan c6 thé st dung dé truyén tin.
So dd ndi két cac thiét bi truyén va nhan lai v&i nhau.

Céch thire truyén tai cac bits tir thiét bj truyén sang thiét bi

nhan.

DU ligu

/

CuuDuongThanCong.com

Tang vat ly - Ngd Ba Hung
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S hoéa dif liéu

Trinh bay: Ng6 Ba Hung
Khoa Cong Nghé Théng Tin
Dai Hoc Can Tho

Tang vat 1y - Ngo B4 Hung
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n dé so hoa di lieu

Hudhg truyén

DU liéu Thiét Bi /1 Thiét Bi DU ligu
- I . ; ! -
. Truyén k KJVVA{B(LEW ; Nhan

—~ -
Kénh truyén

Loindi : Anh tinh :

He thong dién thoai H¢ thong: fax

Bo ma "hda : micro B0 ma hoa : scanner

B0 giai ma : Loa B0 giai ma : B¢ thong dich tap tin

Truyén tai : tin hiéu tuan ty hay tin hiéu s6 Truyén tai : Tin hiéu tuan ty hoac tin hiéu so.
Dit liéu tin hoc : T ru{ven hinh :

H¢ thong : mang truyen tin. truyen quang ba

Bo ma hoa B0 diéu khjén truyen thong. Bo ma hoa caméra

B0 giai ma:Bg dieu khi¢n truﬁren thon . B0 giai ma : bo thu TV i+ antenne
Truyén tai : Tin hiéu tuan tu hoac tin hiéu so. Truyén tai : Tin hiéu tudn tu hodc tin hiéu sd.

Tang vat ly - Ngd Ba Hung
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e

MO hinh sO hoa dif lieu

o

- "
Van ban >

. /

o T
Hinh anh -

' ! S0 o .

— -, héa '*[ D' lieu so
Am thanh >

[ Phim anh /] >

Tang vat ly - Ngé B4 Hung
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SO hoa van ban

- — e —a—a — an -
A B C D E
an—e —a [TT 1) [ 1] -
F G H | J
—.— -—as —_— —. —_
K L H H 1]

- —_—a— - [T 1) —
P Q R 5 T
"n— e — - —an— —.——
u ¥ W = Y
——ae
Fa
Ma Morse

® Bang ma 8 bits:

poids forts
ooa o ool 010 011 100 1 10 111
oooo | NUOL ¢ DLE ¢ SP 0 i P b p
ooa1 | S0H @ DL ! 1 A (] a q
oo1o | STe | DC2 " 2 B K b r
o111 | ETx §: DC3 il 3 [ 3 C 5
o100 1 EOT : DC4 £ 4 D T d 1
% | 01071 [ ENQ | MAK @ % ) E L e Il
= | 0110 | ACK | S¥YN | & & F Y T W
2 | 0111 | BEL { ETE , 7 B W q W
7":-: 10001 BS | CANM i g H X h *
& | 1001 HT EM ) E I i i 1y
1010 LF : SUB * : J z i z
1011 | ¥T | ESC + : K [ k {
1100 | FF F3 ' 4 L [ 1 '
1101 | CR 3 - = iy ] Il }
1110 ] 50 RS . ¥ M T I o
1111 Sl 13 £ 7 0 e 0 DEL
code ASCIH]

Ma ASCII (American Standard Code for Informatics Interchange) mé rong
Ma EBCDIC (Extended Binary-Coded Decimal Interchange Code )

® M3 16 bits : Ma Unicode

CuuDuongThanCong.com

Tang vat ly - Ngd Ba Hung
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e

SO hoa hinh anh tinh

Anh gbc Anh 1 do phan giai Anh d3 sb hoa

® Anh den trang : 0: den, 1: trang
e Anh 256 mirc xam: 8 bits / diém anh
e Anh mau: 1 diém anh = aR + bG +cB

Tang vat ly - Ngd Ba Hung
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e

S6 hoa am thanh & phim anh

™

ABién do Tin hiéu tuan tw
1.Lay mau
th&i gian
-
§Bien do
N
e L _ _ _ _ | _
sL _ _ _|= u _l=
2.Lwonghdéa [ -JZ|cF1dZF
21 _ Y P I
.;,_T |- L |- :[thc‘ri-ghian
A 11
o 110 110 110
101
3.86hoa o 'V
o 010
| ternps
P

® Dung lwong tap tin
nhan dwoc phu
thuéc hoan toan vao
tan so lay mau f va
so lwong bit dung dé
ma hoa gia tri thang
do p ( chiéu dai ma
cho moéi gia tri).

/

Tang vat ly

- Ngé Ba Hung
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SO hoa van ban

® Bang ma 8 bits:
Ma ASCII (American Standard Code for
Informatics Interchange) mo rong

Ma EBCDIC
® Ma 16 bits : Ma Unicode

Tang vat ly - Ngd Ba Hung

11


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Kénh truyen

Tang vat 1y - Ngo B4 Hung 12
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Kénh truyén hiru tuyén

® S dung 3 loai cap phd bién:
Cép xoan déi (twisted pair)
Céap dong truc (coax)
Cap quang (fiber optic).
® Cac yéu to chon lya:
Gia thanh
Khoang cach
S6 lwong may tinh
Toc dd yéu cau
Bang thdng

Tang vat ly - Ngd Ba Hung
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/

Cap dong truc (Coaxial Cable)

Shielding

insulator

) eomonaassaranantaiorniten
occommencersereesenrenen]

Outer jacket | el conductor

Thick coaxial cable (RG11)

Copper Insulating Braided Protective
core material outer plastic
conductor covering

)0"” NN/
\ Thin coaxial cable (RG58)

/

Tang vat ly - Ngé B4 Hung
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e

Cap xoan doi (Twisted — paire cable)

~

.

STP (Shielded Twisted Pair) Unshielded Twisted Pair (UTP)

Twisted Pair

Outer Owerall

Jacket Sh i sh elds T"""“Ed Pair

Color-Coded
- Plas“c
Insulatio Color-Coded
Plastic
Insulation

STP Conneclor—=

RJ-45 Connector |—3»- ﬁ

/

Tang vat ly - Ngé B4 Hung
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Cap xoan doi (Twisted — paire cable)

™

® CAT 1, 2: 1Mbps (Telephone)
® CAT 3: 10Mbps  (10BaseT)

e CAT 5: 100MBps (100BaseT)
® CAT 5E,6: 1000MBps (1000 BaseT)

/

Tang vat ly - Ngd Ba Hung
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Cap quang (Fiber optic cable)

Sheath ~ Jacket
gasm

Cladding Jacket
(glass) (plastic) Core Cladding

(@)

Chiéc suat n2

L R P

- "2
5#p U h\Tia sang laser I DJ /\//n\/ O/\/

S0
TR :_N:::;:‘-‘N[:;:“:E;; 100 p 100
Chiéc suat n1

1. Cap quang ché dé don - 2. ché dd da khéng tham thiu

— 3. ché d6 da thédm théu

Tang vat ly - Ngé B4 Hung
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Kénh truyén vo tuyén

® c |a toc d6 anh sang,

® f |3 tan sb cua tin hiéu song
® A\ la do dai song. Khi do ta co
® C=\f

Tang vat ly - Ngd Ba Hung
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Kénh truyén vo tuyén

f (Hz) 10°

f(Hz)104" 105

Band

102 10* 10% 10® 10" 102 10™ 10'® 10'® 102° 1022 10%*
Radio Microwave | Infrared uv X-ray Gamma ray
' .. i s
e V|S|ble/ Tl
light Sse
// \\\
I4 >
/ e
// \\_\
s e
4 e
106 107  10® 10° 10" 10" 102 10 10" 10'57~4Q'6
Twisted pair Satellite =F|ber=
- Coax » |Terrestrial oplics
AM FM _|microwave
Maritime radio radio i
- -~
l TV
I I I I I I I I
LF MF HF VHF UHF SHF EHF THF

CuuDuongThanCong.com

Tang vat ly - Ngd Ba Hung

https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Tin hiéu tuan tu & Tin hi€éu so

DU liéu
e

o

Thiét Bi
Truyén

Tin hiéu s6

o
] e
iy -

Hudhg ftruyén

Kénh truyén

DU liéu
—

® D{¥ liéu ( cac bits 0, 1) dwoc truyén tir thiét bj
truyen sang thiét bj nhan bang cac tin hiéu
tuan tw hay tin hiéu so

Tang vat ly - Ngd Ba Hung
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e

Tin hiéu tuan tu & Tin hi€éu so

.

Tin hiéu tuan tw

Thoi gian

l Cuong do
W e
Wi} — —
v -
W — — Thoi gian
v —

Tin hiéu s6

/

Tang vat ly - Ngé B4 Hung
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4 N

Tin hiéu dang song hinh sin

® Song dang hinh sin, khéng két thuc hoac suy
giam sau mot khoang thoi gian la dang tin
hiéu tuan tw don giadn nhat, dé dang taora
duwoc.

e Bat ky mot dang tin hiéu nao cung co thé
dwoc biéu dién lai bang cac song hinh sin.

o Yeu to nay dwoec rat ra tr mot nghién ctru cu
thé noé cho phep chung ta co the dinh nghia
mot vai dac diém cua kénh truyén vat ly.

\_ /

Tang vat ly - Ngd Ba Hung 22
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4 N

P&c diém kénh truyén

® M6 hinh héa mét kénh truyén

E.
Vin(t) |

l: Vout(t)

o v (t)=V._ sin wt
e V_:la hiéu dién thé cuwc dai ngé vao
e w: nhip; f=w/2pi:la tan so;
e T =2pi/w = 1/f : 1a chu ky.
V. (t) =V, sin(wt+F)

e V__:la hiéu dién thé cuc dai ngd ra

out -
\ * F:1adj tré pha. /

Tang vat ly - Ngd Ba Hung 23
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P&c diém kénh truyén

™

® C4c luat truong dién tir chirng minh rang
trong tredng hop don gian nhat ta cé:

Vout/V in = (1 ih RZCZWZ)-”2
F = atan(-RC w)

i Cuong do

F 14
L Do giam the

/L

| ] tin

Tin hiéu véMb’i

Tin hiéu ra

gian

/

Tang vat ly

- Ngé Ba Hung
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P&c diém kénh truyén

e DO suy gidm trén kénh truyén = P,/P_,

® Biéu dién bang don vi decibel:

A(w) = 10 log10(Pin/Pout)
& 4 (B

D6 suy giam cang
nhd khi tan so cla \//
song cang gan f,

Tang vat ly - Ngd Ba Hung
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e

Truyén tin hiéu bat ky

™

° Ly thuyet toan Fourrier da chirng minh rang bat ky mét tin
hieén nao cling co thé xem nhw dwoc tao thanh tr mét
tdng clia mot s6 hiru han hodc v han cac song hinh sin.
Khéng di sdu vao chirng minh ta co6 két qué sau:

M6t tin hiéu bat ky x(t) thi co thé phan tich thanh mot tap
hop cac tin hiéu dang song hinh sin.

Néu la tin hiéu tuan hoan, thi ta cé thé phan tich n6 thanh
dang mot chubi Fourier. Thuat ngu chu0| & day y mudn noi
dén mét loat cac > song hinh sin ¢o tan so khac nhau nhu 13
céac bdi sb cua tan so tbi wu f0.

Néu tin hiéu khéng 1a dang tuan hoan, thi ta cé thé phén
tich n6 dwoi dang moét bo Fourier ; voi cac song hinh sin ¢o
tan so roi rac.

!

Tang vat ly - Ngd Ba Hung
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e

Bang thong kénh truyén (Bandwidth)

e A,:ngudng con “nghe”
dwoc A,,

Tat ca cac tin hiéu hinh
sin co tan s6 nhod hon f1
dwoc xem nhw bj mat.

Tat ca cac tin hiéu co tan
s0 |&n hon f2 cling duoc
xem la bi mét.

Nhirng tin hién co thé
nhan ra dwoc & bén nghe
la_cac tin hiéu co tan so
nam gitra, f1 va f2.
Khoang tan s6 nay dwoc
goi la bang théng clia mot
kénh truyeén.

Ao

4
A(db)

Bang thbng W

-

1

Vi du: Bang thédng kénh truyén
dién thoai la 3100 Hz vi cac tin
hiéu &m thanh cé thé nghe dwoc
nam & khoang tan sé t&» 300 Hz
dén 3400 Hz

/

Tang vat ly - Ngd Ba Hung
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e

Tan so bién diéu va toc do dir lieu
(Baund rate and bit rate)

™

o

® Tan so bién diéu:

Nhip dat cac tin hiéu 1&n kénh truyén

R =1/t ( don vi la bauds),

t: d6 dai th&i gian cua tin hiéu
e M&i tin hién chuyén tai n bit, khi d6 ta c6 téc do bit

dwoc tinh nhw sau:

D = nR (don vi la bits/s)

Gia tri nay thé hién nhip ma ta dwa cac bit [&8n dwong truyén
® \/idu: Cho hé thdng co

R = 1200 bauds va D = 1200 bits/s.

Ta suy ra mét tin hién co ban chi chuyén tai mét bit.

/

Tang vat ly - Ngd Ba Hung

28


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

e

do dir lieu

MOt sO vi du vé tan so bieén diéu va toc

Cuong do 4 Cuong do

yog 0 1 oo 01

LA AN/

\/ / \ Thoi gian
3 P4

Thai gian \/ \/
f 1 *2
R -

R=1/A = .
Cuong do R=1/A
'
11
110
101
100
011 =
Q10 o
a1 Thoi gian
Qoo
&

D=2R

Tang vat ly - Ngé B4 Hung
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Tang toc do truyéen di lieu

*ViD=nR
® Pé tang D:

® Hoac tang n (sb bit truyen tai bdi mét tin hiéu), tuy
nhién nhiéu la mét rao can quan trong.

* Hoac R( tan sO bién dleu) tuy nhién chung ta ciing
khéng thé vwot qua tan sb bién diéu cwe dai Rmax

® Nyquist (1928):
Ly thuyét: Rmax =2 W,
Thuwce té thi Rmax = 1,25 W

Tang vat ly - Ngd Ba Hung
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e

Nhiéu va kha nang kénh truyén

® Co6 3 loai nhiéu
Nhiéu xac dinh: phu thudc vao dac tinh kénh truyén
Nhiéu khéng xac dinh
Nhiéu tréang tir s chuyén déng clia cac dién toy

jCuong

do «— Tin hiéu nhan
ﬁh Mi nhi&u
-ql]ﬁ | lh
alr W \WIThoi gian
Tin higu—=

truyén

Tang vat ly - Ngd Ba Hung
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Nhiéu va kha nang kénh truyén

™

e Ty lé giCra cOng suat tin hiéu va coéng
suat nhiéu tinh theo don vi decibels :
S/B = 10log,(P(Watt)/P (Watt))

® Dinh ly Shannon (1948) x4c dinh so bit
toi da cd thé chuyén ch® b&i mét tin

hiéu: P
Mg = 1|:|g2 1+FS
B

Tang vat ly - Ngd Ba Hung
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Kha nang cua kénh truyén

N

\_

e Két hop gitra Nyquist va Shannon:

F P
L= Dppax = FayMmae = 20 l0g, “',||1+%_ :WIDEE[HFS]
B

* C duwoc goi la kha nang cla kénh t,ruyén,
xac dinh toc do bit t61 da g:é thé chap
nhan dwoc boi kénh truyén doé

/

Tang vat ly - Ngd Ba Hung

33


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

e

Kha nang cua kénh truyén

o

® Vidu:Kénh truyén dién thoai c6

Do rong bang thong la W = 3100 Hz

Ty lé S/B = 20 dB.

Hay tinh dwoc kha nang cda kénh truyén dién thoai C = ?
® Taco:

Fl
= D = R ..n = Eﬁ'i!i"lu:ug2 1+-= =I-'F1|:|g2[ 1+%]
B

Itact Iac - rtiack =]

B

Tir S/B = 10log,(Py/P;)
=> PS/PB = 10 (B/10)=10 (20/10=1 2
=> C = W log,(1+P/P,) = 3100 * log,(1+100) = 20600 b/s

/

Tang vat ly - Ngd Ba Hung
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Giao thong (Traffic)

o

® Giao thdng la mét khai niém lién quan dén sy s dung
mot kénh truyén tin.
® Giao théng cho phép biét dwoc mire dd st dung kénh

truyen twr do co the chon mot kénh truyén phu hop voi
murc db sw dung hién tai.

® M6t cudc giao tiép 1a mdt phién giao dich (session) voi
doé dai trung binh [a T (giay)
® Cho Ncla sO lwong phién giao dich trung binh trén mot
gio
® Mat dd giao thdng E dwoc tinh theo biéu thirc sau :
E =T Nc/3600
Po mdrc do s dung ké&nh truyén trong mot giay

!

Tang vat ly - Ngd Ba Hung 35
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Giao thong (Traffic)

N

e Mot phién giao dich thanh nhiéu giao dich
(transaction) v&i d dai trung binh la p bit,
cach khoang nhau b&i nhirng khoang im lang

i Giao dich
Khoang  (g¢i tin c6 do dai
im lang trung binh p)

1 phién giao dich do dai T co N, giao dich

Tang vat ly - Ngd Ba Hung
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Giao thong (Traffic)

i Giao dich
Khoang  (goi tin c6 do dai
im lang trung binh p)

| phién giao dich do dai T co N, giao dich

o GiaswN la sb giao dich trung binh trong mét phién giao dich
e Goi D Ia tbc dd bit cia kénh truyén, tdc do bit that sw d trong
trwo'ng hop nay la:
grgrle®

T

]

\0 Tang suat st dung kénh truyén dwoc dinh nghia bdi ty s6: © = E/

Tang vat ly - Ngd Ba Hung
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e

Giao thong (Traffic)

\_

® \/idu: Trong mot tinh jtoén khoa hoc tw
Xa, ngwol dung giao tiep voi may tinh
trung tam, Cho :

* p =900 bits, Nt =200, T=2700s,Nc=0.8,D =
1200 b/s.
¢ Khi do
* Mat do giao théng trung binh la E = 0.6
* Tang suat st dung kénh truyén 6 = 0.05

Tang vat ly - Ngd Ba Hung
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Ma hoa duGng truyén
(Line Coding)

Tang vat 1y - Ngo B4 Hung 39
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e

Khai niém

® Sau khi s6 hoa théng tin, van dé chang
ta phai quan tam ké tiép la cach truyén
tai cac bit “0” va “1”. Ta c6 thé sir dung
tin hiéu s6 hodc tin hiéu tuan tw dé
truyén tai cac bit “0”, “1”. Cong viéc nay
con dwoc goi 1a ma héa dwdng truyén
(line coding).

/

Tang vat ly - Ngd Ba Hung
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Ma hda dudng truyén bang tin hiéu so

™

® a)NRZ: bién thé m&c 0 dé thé
hién bit 0 va dién thé khac khong
VO cho bit "1*

® b)RZ: M?ibit "1" dwoc thé hién

bang mot chuyén dbi dién thé tw
VO vé 0.

® c)Luwdng cwc NRZ: Cac bit "1"
dwoc ma héa bang mot dién thé
du0’ng sau dé dén mot dién thé
am va tiép tuc nhuw thé.

e d)Lwdng cwec RZ : Mai bit “1”
duwoc thé hién bang mét chuyen
doi tlr dién thé khac khong vé
dién thé khong. Gia tri cia dién
thé khac khong dau tién 13
dwong sau dé la am va tiép tuc
chuyén dbi qua lai nhw thé

a)
T oq1i oq1 1 ]

o
Yy Rz 1 b
0 |_| 0 |_| |_| ] 1
-
1'-.-'I:t:l bipolaire NRZ )
=
oq1 0 1 0 1
-

T"’m bipolaire RZ

d)
[

Tang vat ly - Ngd Ba Hung
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e

Ma hda dudng truyén bang tin hiéu so

® Ma hoéa hai pha (biphase):
a) Ma hai pha thong nhat doi
khi con goi la ma Manchester

. bit "0" dwoc the hién boi

mot chuyen doi tr tin hiéu
dwong vé tin hiéu am va
nguoc lai mot bit “1” dugc
the hién bang mot chuyen
ddi tr tin hiéu am vé tin hiéu
dwong.

b) Ma hai pha khac biét :
Nhay mot pha 0 dé thé hién
bit 0 va nhay mét pha Pi dé
thé hién bit "1".

\_

PRt

D@ liéu truyén

]

1 ol 1

]

t
-

hiorloge
1

R

-
0

Ma 2 pha théng nhat a)

1 e
1|:|11|:|t

i

PR

—
0

.-

Ma 2 pha khac biét bl

o 1 el

|

0T

/
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e

Ma hda dudng truyén bang tin hiéu

tuan tu

™

e a) S dung tin hiéu s6 2 o[ ]

theo ma NRZ

a 0

e b) St dung bién diéu bién "\ﬂqﬂﬂﬁm ﬁ

do

* c) S dung bién diéu tan feri

sO

TN ANIAYAN)

AP

RVLLRVILLAVIVAVAY)

“ﬂﬂ

K
¥
in

e d) S dung bién diéu pha
) ing U P d}F m Wit

® ¢) St dung bién diéu pha

lwo'ng cwce

[VYRRVVAVARVYARY

. A AT

T

Tang vat ly - Ngd Ba Hung
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4 N

Muc dich

® Chwong nay nham giéi thiéu nhirng ndi dung co’ ban
Sau.
Céac chrc ndng co ban ma tang lién két dir liéu dam trach
Vai trd cdia khung trong van dé xt ly 16i dwérng truyén va
cac phwong phap xac dinh khung
Gidi thiéu cac phwong phap phat hién I0| nhuv Phuong

phap kiém tra chan 18, Phuwong phap klem tra theo chiéu
doc va Phuwong phap klem tra phan dw tuan hoan.

Gigi thiéu cac giao thirc diéu khién 16i cho phép theo dbi
tinh trang 16i cua di¥ liéu goi di

Gi¢i thiéu cac giao thire xr ly 16i chi ra cac cach giai quyét
trwong hop di liéu truyén di bj 16i.

\_ /

Pai Hoc Can Tho - Khoa CNTT- Ngdé Ba Hung 2
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e

Yéu cau

™

® Sau khi hoc xong chwong nay, nguwdi hoc phai coé dwoc
nhirng kha nang sau:

Bién luan dwoc vai trd cla tang lién két dir liéu trong van dé xu ly 16i
d liéu truyén nhan
Trinh bay dwoc cac phwong phap dinh khung dém ky tw, phwong
phap st dung byte la c& va phwong phap st dung co dac biét
Phan biét dwgc s khac nhau gitra cac chirc nang phat hién 16i, diéu
khién 16i va xt ly 16i clia tAng hai.

Cai dat dwoc co ché phat hién 16i theo cac phwong phap kiém tra
chan [&, Phuwong phap kiém tra theo chiéu doc va Phwong phap kiém
tra phan dw tuan hoan

Cai dac duoc cac giao thire diéu khién 16i Dirng va chd, giao thirc cira
sb truot

Cai dac dwoc giao thirc xt ly 16i Go-Back-N va giao thirc Selective
Repeat

Trinh bay dugc y twédng co ban cua giao thirc HDLC

%

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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4 N

Chu'c nang cua tang lién két dir lieu

® Cung cap mot giao dién dwoc dinh ,
ngth chuan cho cac dich vu cung cap
cho tang mang.

o X ly 16i dwdng truyén.

° Diéq khién luéng di liéu nhd d6 bén
truyén nhanh khong lam tran dir lieu bén
nhan cham

\_ /

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung 4
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4 N

Chu'c nang cua tang lién két dir lieu

Sending machine Receiving machine
Packet Packet
l /Frame W
Header | Payload field Trailer Header | Payload field Trailer

L J

e Cung cap cac dich vu cho tang mang

® Truyén tai di¥ liéu nhan dwoc tr tang mang
trén may g&i dén tang mang trén may nhan

o /

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung 5

ongThanCong.com https://fb.com/tailieudientucntt
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e

Chu'c nang cua tang lién két dir lieu
Cac dich vu ca ban

® Dich vu khéng ndi két khdng bao nhan
(unacknowledged connectionless service),
thwong dwoc st dung trong mang LAN.

* Dich vu khéng ndi két cé bao nhan
(acknowledged connectionless service),
thwong dung cho mang khéng day.

* Dich vu ndi két dinh hwéng c6 bao nhan
(acknowledged connection-oriented service),

\ thwong dung trong mang WANS. /

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung 6
https://fb.com/tailieudi
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e

Chuc nang cua tang lién két dir liéu
Pinh khung

™

o

® Qui dinh khuén dang cua khung duoc s

dung & tang Lién két di¥ liéu

* 3 phwong phap dinh khung phd bién:
Pém ky tw (Charater count)
St dung cac bytes lam c& hiéu va cac bytes
dén (Flag byte with byte stuffing)
S dung c& bat dau va két thuc khung cung
vOi cac bit don (Starting and ending flags with
bit stuffing)

%

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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Phucng phap dém ky tu
(Character Count)

One character

N\

4

Qiracter count j‘
918

(a) 112(3(4]|5 8 01234 |5|6|8 819|012 3
Frame 1 Frame 2 Frame 3 Frame 4
5 characters 5 characters 8 characters 8 characters
Error
(b)|5|11(2|3|4|7|6|7|8|92|8|0|1]2|3|4|5|6|8 8|9|0(1]|2]|3
Frame 1 Frame 2 Now a
(Wrong) character count

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung

CuuDuongThanCong.com
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4 N

Phucng phap su dung byte lam c0 va cac
byte don (Flag byte with byte stuffing)

FLAG| Header Payload field Trailer |FLAG
(a)
Original characters After stuffing
A FLAG B —_— A ESC | [FLAG B
A ESC B EE— A ESC | | ESC B

A ESC | |[FLAG B — | A ESC | | ESC ESC | |[FLAG B

A ESC | | ESC B — A ESC | | ESC ESC ESC B

(b),
(a) Khung dugc danh dau bdi co hiéu,

\\\\; (b) D& 1liéu cb6 chtta co hiéu va byte ESC. J///

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung 9
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/ Phuang phap st dung cG bat dau va két thuc \
khung cung vai cac bit don (Starting and
ending flags with bit stuffing)

® S&r dung mau bit d&c biét, 01111110, dé
lam c& danh dau diém bat dau va két
thuc khung

() 011011111111111111110010 (a)DG’Iiéugéc,

(b)y 011011111011111011111010010 (b)DG’Iiéuchuyénlén
1‘ / dwong truyeén,
Stuffed bits

(¢c) 011011111111111111110010 (c) D liéu nhan sau

\ khi loai bd cac bit déry

Pai Hoc Can Tho - Khoa CNTT- Ngdé Ba Hung 10

ongThanCong.com https://fb.com/tailieudientucntt
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e

Churc nang cua tang lién két dir liéu
bieu khién 16i (Error Control)

™

e Céach nao dé dam bao rang toan bd cac khung
da dwoc phan phat dén tang mang va duwoc
phan phat theo dung trinh tw chung da dworc
goi ?

Nguwdi nhan béo vé tinh trang nhan khung:

* S&r dung Khung bao nhan (acknowledgement)
Tranh ch& vinh vién:

* St dung bd dém thoi gian (timer) + time-out
Trung lap goi tin nhan:

e Gan sb thr tw cho khung

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung

ongThanCong.com https://fb.com/tailieudientucntt
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e

Chu'c nang cua tang lién két dir lieu
bieu khién luong (Flow Control)

™

® Gidi quyét sy khac biét vé toc do truyén / nhan
dir liéu cua bén truyén va bén nhan
® Hai tiép can:
Tiép can diéu khién ludng dwa trén phan hoi
(feedback based flow control): Ngwo’i nhan gcyi thdéng
tin vé cho ngudi géi cho phep ngwo’l goi go’l thém dir

liéu, cling nhw bao v&i ngudi goi nhirng gi ma nguoi
nhan dang lam.

Tiép can diéu khién Iuong dwa trén tan s (rate based
flow control): Trong glao thire truyen tin cai san co ché
gi®i han tan suat ma ngudi gdi co thé truyén tin

/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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e

Van dé x{ ly I0i

\_

® BO ma phat hién 16i la gi ?
® Nhirng bd ma phat hién I0i
Kiém tra chan 1& (Parity checks)

Kiém tra thém theo chiéu doc (Longitudinal
reduncy check)

Kiém tra phan dw tuan hoan (Cyclic
redundancy check)

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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LOi trén dudng truyén

o

® Bit 1 thanh bit O va ngworc lai
® Ty |& IO
T = S0 bit bj 16i / Tdng s6 bit dworc truyén
T:10% dén 10*
88% : sai léch mot bit
10% : sai léch 2 bit ké nhau

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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B6 ma phat hién I0i

™

\_

® Ben canh cac thong tin hiru ich can truyén di,

ta thém vao cac thong tin diéu khién. Bén nhan
thwe hién viéc gidi ma cac théng tin diéu khién

nay dé phan tich xem thong tin nhan duwoc la

chinh xac hay c6 10

Théng tin

] hiru ich
Thiét bi
goi >

Bo
méa hda

Théng tin hiru

ich Bo
. gidi ma

A 4

Thoéng tin diéu

Théng tin

khién

hiru ich .
Thiét bi
N nhan

/

Pai Hoc Can Tho -

ongThanCong.com
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B6 ma phat hién I0i

o

® B ma stra 16i (Error-correcting codes):
Cho phép bén nhan co thé tinh toan va suy ra dwoc
cac thong tin bi 16i (stra di¥ liéu bi 16i)

® BO ma phat hién I16i (Error-detecting codes):
cho phép bén nhan phat hién ra di liéu co 16i hay
kKhdng
Néu co6 16i bén nhan sé yéu cau bén géi géi lai théng
tin

® C4c hé thong mang ngay nay co xu hwdng

chon bo ma phat hién I0i.

/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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e

Phuang phap Kiém tra chan 1&
(Parity Check)

™

o

xxxxxxx: chudi bits div liéu can truyén
Thém vao 1 bit chan-Ié p
Chudi bit truyén la: xxxxxxxp
p dwoc tinh dé dam bao:
Phwong phap kiém tra chan: xxxxxxxp c¢é mét so chan cac bit 1
Phuwong phap kiém tra I1€: xxxxxxxp c6 moét so |1é cac bit 1
® Bén nhan nhan dwoc chuli XXxXxXxxxp:
Phwong phap kiém tra chan:
* Néu cé 1 s6 chan cac bit 1: DI liéu xxxxxxx khéng co 16i
e Nguoec lai 1a c6 16i
Phuwong phap kiem tra |é:
® Néu co 1 sb I8 cac bit 1: D liéu xxxxxxx khéng c6 16i
e Nguoc lai 1a ¢ 16i

/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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e

Phuang phap Kiém tra chan 1&
(Parity Check)

\_

® \/i du: Can truyén ky tw G = 1110001

® S&r dung phwong phap kiém tra chan:

p=0

Chudi truyén dila: 11100010
® Bé&n nhan nhan duoc chudi:
11100010: 4 bit 1=> khéng co 16i
11000010: 3 bit 1=> d{¥ liéu co 16i
110007110: 4 bit 1=> khéng co 18i 227

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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e

Kiém tra thém theo chiéu doc (Longitudinal
Redundancy Check or Checksum)

~

.

Parity bits

1011011 1
1101011 1
Data bits ——— 0011101
1111000
1000101 1
0101111

o 1o

[

LRC bits ———0111111 0

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung

ongThanCong.com https://fb.com/tailieudi
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e

Kiém tra phan du tuan hoan (Cyclic
Redundancy Check)

o

* Mot s6 phwong phap cai dat khac nhau
nhu:
Modulo 2,
Da thurce,
Thanh ghi dich
Céac cong Exclusive-or

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung

™
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/Kiém tra phan du tuan hoan
Modulo 2

N

® (ia s ta co:
M: Théng diép k bit can géi sang bén nhan.

F : Chudi kiém tra khung FCS gdm r bit 1a théng tin diéu khién dwoc g&i theo M
dé gitp bén nhan co thé phat hién dwoc 16i.

T =MF la khung (k + r) bit, dwoc hinh thanh bang cach ndi M va F lai v&i nhau.
T sé dwoc truyén sang bén nhan, v&ir<k

® V6iM (kbit), P (r+1 bit), F (r bit), T (k+r bit), tha tuc tién hanh dé xac

dinh checksum F va tao khung truyén nhw sau:

Néi r bit 0 vao cudi M, hay thwc hién phép nhan M véi 2'
Dung phép chia modulo 2 chia chudi bit M*2' cho P.
Phan dw cta phép chia sé dwoc cong véi M*2' tao thanh khung T truyén di.
TLonIg d1o P dwoc chon dai hon F mot bit, va ca hai bit cao nhat va thap nhat
phai la

® Bén nhan thwc hién phép chia T cho P:
Chia hét: T khéng ¢6 16i, Di¥ liéu M tir T — k bits trong sb cao
Chia khéng hét: T cé 16i

\_

/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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e

Kiém tra phan du tudn hoan
Modulo 2

¢ Gia s ta co:
e M =1010001101 (10 bit)
eP= 110101 (6 bit)
* FCS can phai tinh toan ( 5 bit)

e Lan lwot thwe hién cac bwéc sau:
e Tinh M*2' = 1010001101

® Thic hién phép chia modulo M*2° cho P ta duoc
phandv F = 01110

®* Taokhung géidilaT=M*2+F =
101000110101110

/

Pai Hoc Can Tho - Khoa CNTT- Ngdé Ba Hung 23
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1101010110 (Q:Kétquaphép chia)
® 110101 1010001101 00000  (M*2

110101
111011
110101
011101
Ooo0o0o0a0
111010
110101
011111
o0 0000
111110
110101
010110
Qoooo0an
101100
110101
110010
110101
001110
OCooo000D0
01110=F

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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e

Kiém tra phan du tudn hoan
Phucng phap da thuc

™

o

® Gia s ta co M=110011va P = 11001, khi d6 M
va P dwoc bieu dién lai bang 2 da thire sau:
M(x)=x5+ x4 +x+ 1
P(X)=x4 +x3 + 1
® Qua trinh tinh CRC dwgc mé ta dwdi dang cac
biéu thrc sau:

X"M(X) R(X)
px) WM

T(X)=X"M(X)+R(X)

/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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e

Kiém tra phan du tudn hoan

Phucng phap da thuc

™

o

Cac version thuong dugc st dung cia P la

CEC-12 =312 + 4508 + W24+ 3+ ]

CEC-16 = 38+ 37543 + 1
CRCO-CCITT=231% + Z4+30 + 1

CRC-32 =304 + 4 3EF 4 302 4+ 3018 + 3712 4+ 3L 4+ 30

+ 3E+ 0+ 30+ 33+ 3E+ K+

/
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e

Kiém tra phan du tudn hoan

Phucng phap da thuc

o

V1 du:
" Cho: WM=1010001101,FP=110101
" Tacd r=5
M= 25+ 5/+x3+x2+1
oM (= w1441 24847+
P(x) = x5+xhxi+1
*  Thue hién phep toan:
® M) Fiz)

S L =

= Q= 294+ x5+ 20+ xZ +xl

Fix= %3+ x2+ 1 <> 01110

= Khung cin truyén di 1a T=101000110101110

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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e

Churc nang cua tang lién két dir liéu
bieu khién 16i (Error Control)

™

e Céach nao dé dam bao rang toan bd cac khung
da dwoc phan phat dén tang mang va duwoc
phan phat theo dung trinh tw chung da dworc
goi ?

Nguwdi nhan béo vé tinh trang nhan khung:

* S&r dung Khung bao nhan (acknowledgement)
Tranh ch& vinh vién:

* St dung bd dém thoi gian (timer) + time-out
Trung lap goi tin nhan:

e Gan sb thr tw cho khung

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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A B

e

Lz -

= ey

Trispasatioe Tl

Stop and Wait -
Diagram

o

® Nguoi gdi khong biét dwge khung
co dén noi nhan tot hay khong.
Giai phap: Khung bao nhan.
® Cac khung bao nhan cé thé bj mat. i
Giai phap: -
®* Timer.
* Time-out
* G&ilai
® Bén nhan khong phan biét dwoc ca
khung trung lap do bén g&i goi lai.
Giai phap: Mdi khung sé& c6 mét so
tho tw

Tinw-nnm icteryi:l

AUKO s

A I'-.._"|_I'.;I_II'-5IIIi|,"\
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e

Van dé truyén tai thong tin theo hai
chiéu (Duplex)

™

o

® Stop and Wait: truyén don céng
(Simplex)
®* Mong muon viéc truyén tai thong tin theo

che do song cong (Duplex) dé khai thac

toi da nang lwc kénh truyén. Nguyén tac
thwe hién nhw sau:

Van thue hién viéc truyén tai khung,
Phan loai khung: DATA, ACK, NACK
St dung ky thuat piggyback.

/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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/Giao thdrc clia so truct

(Sliding windows)

o

® Thay vi chi truyen di mot khung tai mot tho
diém (S|mplex) glao thirc clra sb truot cho
phép bén g&i co thé g&i di nhiéu khung.

® Clra sb g&i (Sending Windows): Bén gdi
theo doi cac khung ma né duoc phép goi di
va cac khung ma n6 dang cho bao nhan

® Clra s6 nhan (Receiving Windows): Bén
nhan theo doi cac khung ma n6 duwoc phép
nhan

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung

33


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

/CCI’a sO truct
(Sliding Windows)

™

°
L3 sau

__Chigu di chuyén

Tw . Gttt
/

Clra s6 gdm co clra trwdrc va clra
sau cung di chuyén theo mét chiéu.

Kich thwéc cla cira s 1a chiéu dai
cua cung gidi han tir clra sau dén
clra trwérc.

Kich thwéc cia ctra sb co thé thay
doi:

Khi clra tredc di chuyén, cira sb
dwogc mo réng ra.

Khi clra sau di chuyén, kich thuwéc
cla clra so bi thu hep lai va no lam
cho ctra sb thay di vi tri, trwot /
quay quanh mdt tam cua vong

/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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/CCI’a sO truct
(Sliding Windows)

™

a3 sau
__Chigu di chuyén

-—-,__:-{ L3 Annoc
e

\_

Kich thwdc nhd nhat cia crasd la 0
Kich thwéc toi da cua ctra so 1a n-1
k bit d& danh sb thw tw khung

[0- (2-1)] => Khi d6 clra sO trwot sé
dwoc chia thanh 2¢vj tri twong ng
vGoi 2 khung.

DPéi v&i cura s6 g&i, cac vi tri nam
trong clra s6 truot biéu hlen sO thw
tw clia cac khung ma bén gé&i dang
cho bén nhan bao nhan. Phan bén
ngoai ctra so la cac khung co thé
ggi tiép. Tuy nhién phai dam bao
rang, clra sO g&i khong dwgc vuot
qua kich thwdc t6i da clha clra so.

/

Pai Hoc Can Tho -

CuuDuongThanCong.com
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/CCI’a sO truct
(Sliding Windows)

N

\_

a3 sau
__Chigu di chuyén

-—-,__:-{ L3 Annoc
.'_;. / 1

Doi vai bén nhan, cac vi tri nam
trong ctra sO biéu hién so thir tw
cac khung ma n6 dang san sang
chd nhan.

Kich thuwdc tbi da cua cira sb biéu
thi dung lwgng bé nhé dém cua
bén nhan c6 thé lwu tam thoi cac
goi tin nhan duoc trwdc khi xir ly
chung.

Gia st bén nhan cé mét vung bé
nhé dém co6 kha nang lwu trir 4
khung nhan dwoc. Khi do, kich
thwée toi da cua clira sb sé la 4 /

Pai Hoc Can Tho - Khoa CNTT- Ngdé Ba Hung 36
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e

Hoat ddng clra so truct

Sender ?

&

Reoarier

o ;,; V v1 y Xlﬂ_ﬂ}\]* Ef-”"'

5 “5( }j z 5 E"-—l—-' )g . 5 R}ﬁi - 5 1}{_._

& 3 d K| J 2 4

L (L 0

7 o ? j
x\ ! P‘f V. & sx | . & f{"
+ - .
5 ":{ \f("'l 2 1.{% | ;{"'l 2 g X\-‘__l_:’b{ Z 5 }:u,__l___,:f e
4 3 4 o
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thudc la 1

/VI' du giao th(rc clra sb truct vdi kich \

A sends (0, 1, AO) \
B gets (0, 1, AO)"

/ B sends (0, 0, BO)
ﬁ gg;%(so(, 1?’0?9\): )

T Bgets (1, 0, A1)*
Agets(1,1,B1)*/ B sends (1, 1, B1)
A sends (0, 1, A2)\ B gets (0, 1, A2)"
A gets (0, 0, B2)* e B sends (0, 0, B2)

Asends (1,0, A8)—_ B gets (1, 0, A3)*
B sends (,1,,1, B3)

(a)

Y
Time

A sends (0, 1, AO) B sends (0, 1, BO)

B gets (0, 1, AD)*
B sends (0, 0, BO)

A gets (0, 1, BO)*
A sends (0, 0, AO)
B gets (0, 0, AO)
B sends (1, 0, B1)
A gets (0, 0, BO)
A sends (1, 0, A1)
B gets (1, 0, A1)*
B sends (1, 1, B1)

A gets (1, 0, B1)*

Asends (1 1, A—~— B gets (1, 1, A1)
B sends (’0,,1, B2)

(b)

(b): Viéc g&i nhan dién ra theo mét trinh tw béat ky

\ (a): Viéc g&i nhan dién ra binh thwdng theo dung tuan tw

/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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Giao thic Go-Back-N

™

o

e Khi mét khung bi 16i. Bén nhan bé qua
khung. Vi khéng mét bao nhan nao goi
vé cho bén g&i nén sw kién qua thdi gian
xay ra, bén g&i phai g&i lai khung bij 161
va toan b cac khung phia sau no.

/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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e

Giao thic Go-Back-N

- TimeaLt inter 3| ———
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Giao thuc Selective Repeat

1° 12

=rrcr F-ames ouffered by cala lns ayer

k21
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Xac dinh kich thudc clra so truct

™

o

e Xét clra so truot sy dung 3 bits dé danh chi sé
khung => Kich thwéc cra sd 1a 7

Sender

w >a 1
: \}( \)(, , \ Receiver
4 | 7 i

D& géi va cho bao nhan s AN o
cac khung 0,1,2,3,4,5,6
4 - a

Dang san sang cho nh

3 \ \ .ann
cac khung 0,1,2,3,4, 5,6/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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Xac dinh kich thudc clra so truct

™

o

e Xét clra so truot sy dung 3 bits dé danh chi sé
khung => Kich thwéc cra sd 1a 7

Sender
w >g 1
; \}( g 2 Receiver
& 3 \ i 4
P& gdi va cho bao nhén =7 X\_.‘
cac khung 0,1,2,3,4,5,6 5 IIILX | \,-JI ,
4 a

Kiém tra 16i

Nhg?m cac 9 1,2,3,4,5, 6,/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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e

Xac dinh kich thudc clra so truct

™

o

* Xét clra sO trwot str dung 3 bits dé danh chi s6
khung => Kich thwéc cra so la 7

Sender
i a
AN EEA
AV Receiver

r.q_- - ; \ 7 {1
~ D x hY Ay A Y Pad ‘-H:"‘::_-..f_l_--\.
D4 goi va cho bao nhan &/ X\ 1

cac khung 0,1,2,3,4,5,6 5 55}{ | ‘ﬂl )

Khung 0,1,2,3,4,5,6 khéng c6 16i,
G&i bao nhan cho cac khung 0,1,2,3,4,5,
Sé&n sang cho nhan cac khung 7,0,1,2,3,

6
4,

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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e

Xac dinh kich thudc clra so truct

™

o

* Xét clra sO trwot str dung 3 bits dé danh chi s6
khung => Kich thwéc cra so la 7

Sender
! e N N A .
< Duwong truyén bj 10i
& ; o

Khung bdo nhan khéng dén noi

AV Receiver
¢ 3 §
<

|
D& g6i va chd bao nhan s /5 AN
cac khung 0,1,2,3,4,5,6 5 55}{ | ‘ﬂl )

Khung 0,1,2,3,4,5,6 khéng c6 16i,
G&i bao nhan cho cac khung 0,1,2,3,4,5,
Sé&n sang cho nhan cac khung 7,0,1,2,3,

6
4,

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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™

Xac dinh kich thudc clra so truct

o

e Xét clra so truot sy dung 3 bits dé danh chi sé
khung => Kich thwéc cra sd 1a 7

Sender

w >a 1
: \}( \)(, , \ Receiver
4 a ?,

Qué thoi han 5 X\, |
Goi lai khung 0

Cho bao nhan : 3‘5 e
cac khung 0,1,2,3,4,5,6 ;" |

Dang san sang cho nhan
cac khung 7,0,1,2,3,4,5

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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4 N

Xac dinh kich thudc clra so truct

* Xét clra sO trwot str dung 3 bits dé danh chi s6
khung => Kich thwéc cra so la 7

Sender
T __‘u
NS
S JX; 2 Receiver
n‘lq_' -t 9 \ T o 4|
Qua thoi han VAN
Gai lai khung 0 o N
Cho bao nhan XL X
cac khung 0,1,2,3,4,5,6 Khung 0 dén noi, ¢ 1 ‘
La khung d:ang cho nhén, duwa {én tang
mang => tang mang nhéan 2 lan khung

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung 47
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4 N

Xac dinh kich thudc clra so truct

® Phai ddm bao rang clra s6 nhan méi khéng dé
choéng Ién cwra sO truwde do.

e Kich thuwdc toi da clia clia s6 nhan bang mot
ntra khoang danh so thi tw cua khung.
Vi du:
e Néu dung 3 bit d& danh sé thi tw khung ttr 0 dén 7 thi
kich thwdre t6i da ctva s6 nhan 1a (7-0+1)/2 =4.
* Néu dung 4 bit dé danh so thr tw khung tir 0 dén 15 thi
kich thwéce toi da clra sb6 nhan 1a (15-0+1)/2 =8.

o /

Pai Hoc Can Tho - Khoa CNTT- Ngdé Ba Hung 48
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Xac dinh kich thudc clra so truct

™

o

* Xét clra sO trwot str dung 3 bits dé danh chi s6
khung => Kich thwé&c cira so 1a 4

Sender
B |
& /| 4
T o
s | w0 \ Receiver
o T
& 1 R
~ > \ , A & ,F: X‘. 1
Da goi va cho bao nhan B =
cac khung 0,1,2,3, 5 ),,\f a
4 a

Pang sén sang cho nh
cac khung 0,1,2,3

éy

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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Xac dinh kich thudc clra so truct

™

o

e Xét ctra sb truot st dung 3 bits dé danh chi s6

khung => Kich thwéc cra sd 1a 7

Sender
7 @
o TR
T o
s | e Receiver
. 1 T,_ __‘u
~ 3+ . ] ) \ ® ";:{. ><\. 1
Da goi va cho bao nhan B =
cac khung 0,1,2,3 5 _),\f a
!.“' - a
Nhén cac 0,1,2,3

Kiém tra 16i

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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4 N

Xac dinh kich thudc clra so truct

e Xét clra so truot sy dung 3 bits dé danh chi sé
khung => Kich thwéc cra sd 1a 7

Sender
B
X\
| e Receiver
4 3 \ | u
D& g&i va cho béo nhan E_}“" 7
cac khung 0,1,2,3 % .,

Khung 0,1,2,3 khdng co /OI
G&i bao nhan cho cac khung 0,1,2,3
Sé&n sang cho nhéan céac khung 4,5,6,7

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung 51
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e

Xac dinh kich thudc clra so truct

™

o

* Xét clra sO trwot str dung 3 bits dé danh chi s6
khung => Kich thwéc cra so la 7

Sender
7 4 \ N A .
LT "~><\ 1 Duong truyén bj 10i

'
'

- Khung bdo nhan khéng dén noi

| e
s | e Receiver
4 1 ¥ 4|
I

D& gdi va cho bao nhan =/
cac khung 0,1,2,3 s | oo
Khung 0,1,2,3 khéng c6 18],

G&i bao nhan cho cac khung 0,1,2,3
Sé&n sang cho nhéan céac khung 4,5,6,7

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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Xac dinh kich thudc clra so truct

™

o

* Xét clra sO trwot str dung 3 bits dé danh chi s6
khung => Kich thwéc cra so la 7

Sender
P
& .-;:{. ><"'. 1
i o
S| e \ Receiver
: g ) |
Qua thoi han 6 _}"5 ><l1
Goi lai khung 0 O -
Che bao nhén X. f
cac khung 0,1,2,3 :

Pang sén sang cho nh
cac khung 4,5,6,7

éy

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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Xac dinh kich thudc clra so truct

™

o

* Xét clra sO trwot str dung 3 bits dé danh chi s6
khung => Kich thwéc cra so la 7

Sender
T 8
e XX
T n
s | e Receiver
4 a i d
Goi lai khung 0 . ',
Cho bao nhan &f‘“* --X

i ) 4 a
cac khung 0,1,2,3 Khung 0 dén noi, La khung da nhén

=> khéng dwa Ién tang mang

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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4 N

Kich thudc vung dém dir lieu (buffer)

® SO lwong buffer chi can bang kich thwéce
toi da cla clra s6 nhan, khdng can thiét
phai bang sb lwong khung.

® /i du: Néu dung 3 bit dé danh so th tw
khung tr 0 dén 7 thi kich thwdce toi da
clra sO nhan 1a (7-0+1)/2 =4 va sb lwong
buffer can thiét ciing 1a 4.

\_ /

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung 55
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Thai diém gdi bao nhan

™

o

® Piggy-back: Gb6i bao nhan vao khung div
liéu cua bén nhan
® B&n nhan khdng con dir liéu dé g&i di ?
M®&i 1an khung dén kh&i ddong mét timer

Time — out ma bén nhan khéng cé di liéu dé
goi => Goi moét khung bao nhan riéng

/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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(High Level Data Link Control)
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4 N

Cac loai tram
(HDLC Station Types)

® Primary station

Diéu khién dwong noi két

Khung g&i di la cac l1énh

Duy tri nhiéu ndi két luan ly dén cac secondary station
® Secondary station

Chiju sw diéu khién cta primary station

Cac khung goi di la cac tra |0
® Combined station

Co dac tinh cua ca Primary station va Secondary
station

C6 thé g&i lénh va tra 1o

o /

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung 58
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e

Cac cau hinh dudng noi két
(HDLC Link Configurations)

e Khéng can bang (Unbalanced)

Mot Primary station va mét hodc nhiéu
secondary stations

H6 tro full duplex va half duplex

® Can bang (Balanced)
GOm hai combined stations
Ho tro full duplex va half duplex

\_

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung

59


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

e

Cac ché do truyén tai
(HDLC Transfer Modes )

o

® Normal Response Mode (NRM)
® Asynchronous Balanced Mode (ABM)
® Asynchronous Response Mode (ARM)

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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e

Cac ché do truyén tai
(HDLC Transfer Modes )

\_

® Normal Response Mode (NRM)
Céu hinh khéng can bang
Primary kh&i ddng cudc truyén tai toi
secondary

Secondary chi co thé truyén di liéu dwéi
dang cac tra &1 cho cac yéu cau cua primary

Puwoc sir dung trén cac loai cap nhiéu soi
May tinh dong vai tro primary
Terminals dong vai tro secondary

/

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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/Céc ché do truyén tai
(HDLC Transfer Modes )

® Asynchronous Balanced Mode (ABM)
Céu hinh can bang

Céc tram déu co thé khéi dong mét cude
truyén tai ma khéng can co phép

Puwoc str dung rong rai

o

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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HDLC Transfer Modes (3)

N

\_

® Asynchronous Response Mode (ARM)
Céu hinh khéng can bang
Secondary c6 thé kh&i ddng mét cudce truyen
tai ma khéng can xin phép t primary
Primary ddm bao vé dwong truyén
It dwoe dung

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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Cau truc khung

\_

e Truyén tai ddng bd (Synchronous transmission)
e Tat ca cac cudc truyén tai déu st dung khung

e M6t dang khung cho tat ca cac loai di liéu va diéu
khién

Bits 8 8 8 >0 16 8

01111110 | Address | Control | Data Checksum 01111110

/
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e

Bits 8 8 8 50 16 8 \
01111110 | Address | Control | Data Checksum 01111110

Cau truc khung

o

* Flag (8 bit): 01111110 , St dung k¥ thuat bit don

® Address (8 bit): Vung ghi dia chi dé xac dinh may phu
dwoc phép truyén hay nhan khung.

® Control (8bit): Pwoc dung dé xac dinh loai khung:
Théng tin (Information),
Piéu khién (Supervisory )
Khéng danh sé (Unnumbered).

* Information(128-1024 bytes): VVing chtra di liéu can

truyén.
® FCS (Frame Check Sequence- 8 bit)
CRC-CCITT = X16 + X12 + X5 +1 /

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung 65
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e

Control Field

e Khac nhau tly thudc vao kiéu khung
Information :
e Khung chlra di¥ liéu dwoc truyén di
® Pong thoi chira théng tin bao nhan (piggy-back)
Supervisgry: Khung bao nhan khi khéng con
dir liéu dé goi nguoec lai
Unnumbered: Dung dé diéu khién ndi két

/
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e

1 2 J 4 5 6 7
[: Information 0 | NS} | P.I'IFl NiR)
) ) NS = Send sequence number
MR} = Receive sequence number
5: Supervisory 1 | 0 | e | F;"Fl NIR) 5 = Supervisory function bits
) M = Unnumbered function bits
_ _ F = Pollifinal bit
L Unnumbered 1 | 1 | A |F.I'IF| \d |
{¢) B-bil control field lormal
| 2 3 4 5 6 7 ] 9 11 12 13 14 15 16
Information | 0 | MNiS) | P.n"Fl MNR)
Supervisory | 1 | 0 | S | 0 | ] | 0 | 0 | F'.I’Fl NiR)

\ {d) 16-bit control field format

.

™
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4 N

Poll/Final Bit

®* Duwoc s dung tuy thudc vao nglr canh
® Néu la khung lénh

C6 y nghia la Poll

Giatri 1 dé yéu cau bén kia tra |0
* Néu la khung tra IO

Co y nghia la Final

Giéa tri 1 dé biéu thi rang n6 két thac viéc g&i

\_ /
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N

Supervisory function bits

SS=00

SS=01

SS=10

\SS—II

RR (Receive Ready , 13 khun%(bao nhan, thong bao san sang
nhan di li€u, da nhan tot den khun Next 1, va dang doi nhan
khung Next, Duoc dung dén khi khong con dit lidu goi tir chiéu
nguoc lai dé vira lam bao nhan (figgyback)

REJ (Reject): day la mot khung bao khong nhén (negative
acknowledge), yeu cau géi lai cac khung, tir khung Next.

RNR (Receive Not Readﬁ/) thong bao khopg san sang nhan tin,
da nhan dén dén khung thir Next-1, chua san sang nhan khung
Next

SREJ (Selective Reject): yéu cau goi lai mot khung co sb thir tur
la Next

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung
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Unumbered Function Bits

Lénh nay dung dé thiét lap ché do truyén taii SABM (Set
1111P100 Asynchronous Balanced Mode).

Lénh nay dung dé thiét lap ché do truyén tai SNRM (Set
HO0POOT  Grmal Response Mode).

Lénh nay dung dé thiét lap ché do truyén tai SARM (Set
1111P000 Asynchronous Response Mode).

1100P010  Lénh nay dé yéu cau xoa ndi két DISC (Disconnect).
UA (Unumpered Acknowledgment). Puoc dung boi cac

1100F110  tram phu dé bao vo1 tram chinh rang ndé da nhan va chap
nhan cac 1énh loai U ¢ trén.

CMDR/FRMR (Command Reject/Frame Reject). Puogc
1100F001  dung boi tram phu dé bao rang n6 khong chap nhan mot
lénh ma né da nhan chinh xac.

Pai Hoc Can Tho - Khoa CNTT- Ngbé Ba Hung 70
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e

MOt so kich ban

A B
Bl SABME
Time-
oul

%
r_’_"'_ﬁl/’d

fa) Link setup and disconnect

A MNIS) N(R)

j B
‘%i\-—’
‘_’J;E—l’/
I‘ LI
%
k,’lﬂﬁ-’"
"\L‘LE\_’

.24

e
-4—-"1"’1"'-,_~

%ﬂ

{b) Two-way data exchange

() Busy condition
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e

MOt so kich ban

%
%i\_‘
*_}_Eu”"

_\Jd&\‘
-\m\*
\\{;\ﬁﬂ\*

(d) Reject recovery

Time-
out

I"' 'E'r 0
RR. D

(e} Timeout recovery

/
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/Giao thirc Diém ndi diém N
(PPP- Point-to-Point Protocol)

User's home Internet provider's office

————————————————————————————————————

Client process
using TCP/IP

)
____________

=<

|
:
| >
Eooe2amaa ——{ 1

|
I TCP/IP connection

1
1 |
i i using PPP i
| | ! B('
___________________________________________________________
Router/?\Routing
process

e Cho phép truyén tai théng tin gitra cac router trén mang hay
dé cho phép ndi cac may tinh ngwoi dung vao mang cua nha
cung cap dich vu Internet (ISP)

® Giao thirc diéu khién dwdng truyén LCP ( Link Control
Protocol).

® Giao thirc thwong lwong vé cac tly chon tang mang NCP

\ (Network Control Protocol) /
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4 N

Muc dich

® Chuwong nay nham gidi thiéu nhivtng ndi dung co ban sau:

Céc phuwong chia sé dwdng truyén chung gitra
cac may tinh trong mét mang cuc bo nhu:

¢ Cac phuwong phap chia kénh,

e Cac phwong phap truy cap dwdng truyén ngau nhién

e Cac phwong phap phan lwot truy cap dwdng truyén.
Gidi thiéu chi tiét vé nguyén tac hoat ddng cua
cac chuan mang cuc bd thuéc mang Ethernet

LAN & MAC Ngo6 Ba Hung 2
https:
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e

Yéu cau

™

® Sau khi hoc xong chwong nay, ngudi hoc phai cé dwgc nhirng
kha nang sau:
Trinh bay dwoc s khac biét co ban vé cach thire chia
sé dwdng truyén chung gitra cac may tinh trong cac
phwong phap chia kénh, truy cap dwong truyén ngau
nhién va phan lwot truy Cép dwong truyén.
Trinh bay dwoc nguyén tac chia sé dwdng truyén chung

gilra cac may tinh theo cac phuwong phap FDMA, TDMA,

CDMA, ALOHA, CSMA, CSMA/CD, Token Passing, ...

Trinh bay dwoc nhirng dac diém va nguyén tac hoat
ddng cla cac chuan thudc ho mang Ethernet

%

LAN & MAC Ngb Ba Hung


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Gidi thiéu mang cuc bo

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

e

Theo khoang cach dia ly

Phan loai mang may tinh

™

Duong kinh mang Vi tri cua cac may tinh

1 m Trong mot mét vuong
10 m Trong 1 phong
100 m Trong 1 toa nha
1 km Trong mot khu vuc
10 km Trong mdt thanh phd

100 km Trong mdt qudc gia
1000 km Trong m 0t chau luc

Ca hanh tinh

\ 10000 km

Loai mang

Mang khu vuc cd nhan

Mang cuc bg, goi tat 1a mang LAN
(Local Area Network)

/

LAN & MAC Ngb Ba
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Cac dac tinh quan trong vé mat ky thuat

™

\_

® Tat ca cac host trong mang LAN cung
chia sé duwdng truyén chung.

® Hoat ddng dwa trén kiéu quang ba
(broadcast).

e Khéng yéu cau phai cd hé thdng trung
chuyén (routing/switching) trong mét
LAN don.

%

LAN & MAC Ngb Ba Hung
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e

Cac thong so dinh dinh nghia mang LAN

™

® Hinh thai (topology): Chi ra kiéu cach ma cac host trong
mang dwoc dau noi voi nhau.

* Puong truyen chia sé (xoan ddi, déng truc, cap quang):
Chira cac kleu dwo’ng truyen mang (network cables)
dwoc dung dé dau ndi cac host trong LAN lai véi nhau.

¢ Ky thuat truy cap dwdong truyen (Medium Access Control -
MAC): Chi ra cach thirc ma cac host trong mang LAN st
dung dé truy cap va chia sé dwdng truyén mang.

®* MAC sé quan tri viéc truy cap dén dwong truyen trong
LAN va cung cap co sé cho viéc dinh danh cac tinh chat
cia mang LAN theo chuéan IEEE.

%

LAN & MAC Ngb Ba Hung
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LAN Topologies

P | _e —
/ ® STAR
Backbone

/

RING

rrrrrrrrrrr

CuuDuongThanCong.com
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e

Kénh truyén da truy cap
(Multiple Access Links)

o

® C6 3 loai dwdrng truyén:
Point — to — point (single wire, e.g. PPP, SLIP)

Broadcast (shared wire or medium; e.g, Ethernet,

Wavelan, etc)
Blah blah, blah

;‘%
iy B N &NA
%_I ﬁ 27277227777 7777
5 R —

shared wire shared wireless satellite cocktail party
(e.g. Ethernet) (e.g. Wavelan)

ooO©O

Switched (switched Ethernet, ATM )

LAN & MAC Ngb Ba Hung
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e

Giao thurc diéu khién truy cap dudng truyén
(Media Access Control Protocols)

N

\_

® \/an dé da truy cap trong mang LAN:
Mot kénh giao tiép dwoc chia sé
Hai hay nhiéu nut cung truyén tin dong theri sé
dan dén giao thoa tin hiéu => tao ra trang thai
16
< Chicho phép mot tram truyén tin thanh cong tai
mot thoi diem
< Can co giao thirc chia sé dwong truyen chung

gilra cac nut trong mang, goi la giao thirc diéu
khién truy cap dwong truyén (MAC Protocol)

/

LAN & MAC Ngb Ba Hung
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e

MAC Protocol trong mo hinh OSI

N

OS| Reference

Model

Application

Presentation

Session

Transport

Network

Data Link

Physical

|EEE 802
Reference

Model

ot

Upper
Layer

Control

Protocols

e
—( —( —( —
Logical Link Control

Medium Access

Physical

® Tang lién két di¥ liéu dwoc

LLC Service
Access Paoint

|~ (sAP)

|

Scope
of
IEEE 802

Standards

.

chia thanh hai tang con:

Tang diéu khién kénh truyén
luan ly (Logical Link Control
Layer )

Tang diéu khién truy cap duong
truyén (Midium Access Control

Layer)

/
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LLC layer

® Giao tiép v&i tang mang

® Didu khién 16i va diéu khién ludng

® Dwa trén giao thiee HDLC

® Cung cap cac loai dich vu:
Unacknowledged connectionless service

Connection mode service
Acknowledged connectionless service

LAN & MAC Ngb Ba Hung
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4 N

MAC layer

® Tap hop dir ligu thanh khyng cung voi trveong
dia chi nhan/gai, chudi kiém tra khung

® Phan tach dir lieu khung nhén’ dwoc \fé’i
trwdng dia chi va thwc hién kiém tra [06i

e Diéu khién viéc truy cap dwong truyén

Mot dieu khong cé trong tang lién ket di liéu truyen
thong

® Cung mét tang LLC c6 thé cd nhiéu tuy chon

cho tang MAC
\ /

LAN & MAC Ngo6 Ba Hung 14
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Cac giao thic mang LAN trong ng{r
canh chung

Application data

TCP
header

IP
header

LLC
header

MAC
header

MAC
trailer

f

TCP segmertt

A

LLC protocol data unit
MAC frame

IP datagram

Application Layer

TCP Layer

IP Layer

LLC Layer

MAC Layer

CuuDuongThanCong.com
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/Giao thirc diéu khién truy cip dudng \
truyén

® Phuwong phap chia kénh (Channel Partitioning)

Phan chia kénh truyén thanh nhiéu phan nhé (time slots,
frequency, code)

Cép phat nhirng phan nhd nay cho cac nut st dung mot
cach loai trir nhau

® Phwong phap truy cap ngau nhién (Random Access)
Cho phép dung doé
Phuc héi lai tr dung

® Phwong phap phan lwot (Taking turns)

Hop tac chat ché trong viéc truy cap kénh truyén dwoc chia
sé dé tranh dung dé

o /

LAN & MAC Ngo6 Ba Hung 16
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™

Phucng phap chia kénh

* Dudng truyén sé dwoc chia thanh nhiéu
kKénh truyén
® M6i kénh truyén sé duwoc cap phat riéng
cho mot tram.
® CoO ba phuwong phap chia kénh chinh:
FDMA (Frequency Division Multiple Access )

TDMA (Time Division Multiple Access )
CDMA (Code Division Multiple Access )

/

LAN & MAC Ngo6 Ba Hung 17
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4 N

Phucng phap chia tan s6 FDMA

o Pho cua kénh truyén dwoc chia thanh
nhiéu bang tan (frequency bands) khac
nhau.

® M6i tram dwoc gan cho mét bang tan cd
dinh.
® Nhirng tram nao duoc cap bang tan ma

khong co dir lieu de truyén thi & trong
trang thai nhan réi (idle).

\_ /
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e

Phucng phap chia tan s6 FDMA

® \/idu:
Mot mang LAN co6 sau tram,
Cac tram 1, 3, 4 c6 di liéu can truyén,
Cac tram 2, 5, 6 nhan rdi.

Thii gian

LAN & MAC Ngb Ba Hung
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e

Phucng phap chia tan s6 FDMA

\_

e UJu diém:
Khéng c6 suw dung db xay ra.
Hiéu qua trong hé thong c6 so lweng nguoi ding nhé
va On dinh, mo6i ngwoi dung can giao tiep

e Nhuwoc diém:
Lang phi néu it ngwdi str dung hon s6 phan da chia
Nguwdi dung bi tlr chdi néu sb lwong vwot qua so phan
da chia
Khéng tan dung dwoc kénh truyén mét cach ti da

LAN & MAC Ngo6 Ba Hung 20
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e

Phucng phap chia thadi gian (TDMA)

® Cac tram sé xoay vong (round) dé truy cap
dwong truyeén.
® Qui tac xoay vong:
Mot vong thoi gian sé dugc chia déu thanh céac khe
(slot) thoi gian bang nhau

Moi tram sé duwoc cap mot khe thdi gian — dd dé nd co
thé truyén hét mot gai tin.

thng tram nao toi lwot dwoc cap cho khe thoi gian
cua minh ma khong c6 dir liéu dé truyen thi van chiém
lay khe thoi gian do, va khoang th&i gian bi chiém nay
dwoc goi la thi gian nhan rai (idle time).

/

LAN & MAC Ngo6 Ba Hung 21
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e

Phucng phap chia thadi gian (TDMA)

o

® \/idu:
Céac tram 1, 3, 4 ¢6 di¥ liéu can truyén.
Cac tram 2, 5, 6 nhan rbi.
e Néu nguwdi dung khéng st dung khe thdi gian
dwoc cap dé truyén di liéu thi thoi gian sé bi
lang phi

e {TRTIE -

R o N . 1 Ey e L

LAN & MAC Ngb Ba Hung
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Phan chia ma (CDMA)

™

¢ CDMA cho phép moi fram co quyén phat di
liéu 1&n toan bd phd tan cta dwdng truyén 16n
tai moi thovi diém.

® Cac cuQc truy cap duwong truyén xay ra dong
thoi sé dwoc tach biét véi nhau béiky thuat
ma hoa.

e CDMA chi ra rang nhiéu tin hiéu dong thoi sé
dwoc cong lai mot cach tuyén tinh!

® Ky thuat CDMA thwong duoc str dung trong
cac kénh truyén quang ba khéng day (mang
dién thoai di dong, vé tinh ...).

/

LAN & MAC Ngb Ba Hung

23


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Phan chia ma (CDMA)

™

"h&i gian g&i mét bit (bit time) lai dwoc chia
thanh m khoang nho hon, goi la chip. Thong
thwong, co 64 hay 128 chip trén mot bit

Nhiéu ngudi diing déu chia sé chung moét bang
tan,

Méi ngudi ding dwge cap cho mét ma duy
nhat dai m bit goi la Day chip (chip sequence).
Day chip nay sé dwoc dung dé ma hoa va giai
ma d liéu cua riéng ngwdi dung nay trong mét
kénh truyén chung da nguwoi dung.

/
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Phan chia ma (CDMA)

® \/i du:
Cho day chip: (11110011).
e Dé gdi bit 1, nguwdi dung sé g&i di day chip cua
minh: 11110011
e Dé g&i di bit 0, nguwdi dung sé g&i di phan bu cla
day chip cua minh: 00001100

/
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Phan chia ma (CDMA)

® St dung ky hiéu lwdng cuc :
bit 0 dworc ky hiéu la -1,
bit 1 dwoc ky hiéu 1a +1.
® Tich trong (inner product) cua haima Sva T,

Ky hieu la Se T, dwoc tinh bang trung binh tong
cUa tich cac bit n0| tai twong rng cua hai ma

na
4 S-Tz—Z S.T,
m ;—q
® Vidu: S=tl+1+1-1-1+1+1-1
T=tl+1+1+1-1-1+1-1

\ S-T=+1+1+1+(_1)+1+<_1)+1+1—1—
3 2 /

LAN & MAC Ngo6 Ba Hung 26
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™

Phan chia ma (CDMA)

® Haima S va T c6 cung chiéu dai m bits dwoc
goi la trwc giao khi: SeT = 0.
® Vidu: g=t141-1-1-1-1-1+1
I=-1-1+1-1-1-1+1+1
S'T:<8_1)+(_1)+<_1)+1+1+1+(_1)+1

® Néu céac ngwoi dung trong he thong cO cac ma
trwc_giao v&i nhau thi ho cé thé cung ton tai va
truyen dir liéu mét cach dong thdi voi kha

nang bi giao thoa di liéu 13 it nhat

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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e

Phan chia ma (CDMA)

™

e Ma hoda va giai ma tin hiéu:
Goi Di: 1a bit d liéu ma nguwdi dung i mudn ma hoa dé truyén trén mang.
Ci 1a chudi chip (ma sb) clia ngwdi dung |
Tin hiéu dwoc méa cua nguoi dung i:
e Zi =DixCi
Tin hiéu téng hop duoc géi trén duong truyén:

n

A DIA , X
e nlatdng sb i%.v(‘)’i’dl]ng goi tin hiéu Ién dwdng truyén tai cung thoi diém
Giai ma:

e D li@u ma ngwdi dung i lay vé tir tin hiéu tbng hop chung:

o Néu Di Dngubng’, coi né la 1, nguoc lai coi n6 1a -1

LAN & MAC Ngb Ba Hung
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Phan chia ma (CDMA)

sender g channel output Z;
data do=1 | Ve Nl
bits L9 =1 | —>( )—__ b pl

4|4l Il j Al
code|1|1|1 [1] TICICINE /

Rt
-------------------------------------------------------------------------------------------------------------------------------
0
o

ey P [

Hlaff EREEE > —> do =1

recelver

code T[] H[T] [
EREEE A T[]

LAN & MAC Ngb Ba Hung
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Phan chia ma (CDMA)

senders
data

bits L_d1=-

codeETﬂT [ 1]

| [l

nle >q channel,Z;
ﬂ il H 2|2f2 HH

data|__df=1 |

bits

code 1[1]1] [T

1|1} /O
§ 2

BN

H 4

e
..............................

..........................
K

receiver 1

code [T [1]
dRRRE

1] [1]

CuuDuongThanCong.com
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e

Phan chia ma (CDMA)

™

® Hé thong co 4 nguwoi dung A, B, C, D. Cac ma
sO twong rng cua ho nhw sau:
Acoon1109 1
E:oodad 110
oo 1011100
- o] o

. Néu ky hiéu theo kiéu lwéng cuce thi:

+1 +1 -1 +1 +1;
=1+ +1 +1 -1

LAN & MAC Ngb Ba Hung
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e

o

o g s~ e nh -~

17 £ wil =
2 S el =

R = T IR SIS S S T | R T

=i T+ 4343 +7 -1 +1 —“I_LE—“I

d7 £ o»
S S e o= A0 2 0+ H0 P AR =
Y I P R T R . ) e

1

Boi=1-1T-1+1+1-1+1+1i

Boim1—1+1 -1+1+1+1-1i

A . = Coi=T+1T=1+1+1 41 -1-13
Phan chia ma (CDMA) St N e
Chi co nguwdidung C goibit1: 1y -—1- ¢ 7= 411+ +1 +1 -1 1)

B g&i bit 1, C gdi bit 1 2 -11- B+C 7=(-2 00 0+2+2 0-2)

A g&i bit 1, B g&i bit 0 3 10-- A+B 7=(00-242 0-2 0+2)
A, C déugdibit1,Bgdibit0 4)101- A+B+C 7=(=1+1-343+1 —1-1+1)
A, B, C, D dé&u g&i bit 1 51111 A+B+C+D  Z=(-4 0-2 042 0+2-2)
A B, Dgdibit1,Cgéibito 6 1101 A+B+C+D Z=(-2-2 0-2 0-Z+4 0]

ta tinh dwoc di¥ liéu nguyén thay cia nguwdi dung & tram C, sau khi da rut
trich ra tir ma téng hop nhw sau :

(T+1+1+1+1+1 +1 +108 = 1

P20 0+ +2 0+ = 1

CuuDuongThanCong.com
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e

Phuong phap truy cap dudng truyen
ngau nhién (Random Access)

™

\_

® Néu mot tram can g&i mot khung,
nod sé g&i khung dé trén toan bd dai théng clia kénh truyén.
Khéng c6 sw phdi hop trinh tw gitra cac tram.
® Néu c6 hon hai tram phat cung mét luc, “dung do”
(collision) sé xay ra, cac khung bi dung dé sé bi hw hai.
® Giao thirc truy cap dwdng truyén ngau nhién xac dinh:
Céch dé phat hién dung dd.
Céach dé phuc hdi sau dung dé.
® Vidu vé cac giao thirc truy cap ngau nhién:
Slotted ALOHA
Pure ALOHA,
CSMA va CSMA/CD

LAN & MAC Ngb Ba Hung
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Slotted Aloha

e Thoi gian dwoc chia thanh nhiéu khe (slot) bang nhau
( bang thdi gian truyén mot khung)

* Mot nut co khung can truyén sé truyén khung vao ltuc bat
dau cla khe ké tlep

* Néu dung do: truyén lai khung & cac khe thoi gian tiép theo

v&i xac suét la p cho dén khi thanh céng.

node 1 1 1 1 1
node 2 2 = =
node 2 - - -
1t — 11—+ slot=
C E C g E C E L L

Success (S), Collision (C), Empty (E) slots

/
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N

Hi€u suat cua giai thuat Slotted Aloha

Cau héi: Ty & cac khe thdi gian truyén
thanh céng cwc dai la bao nhiéu?

Tra |oi: Gia st co N tram c6 khung can goi
Moi tram trong khe th&i gian clia minh véi xac
xuat p
Kha nang truyén thanh cdng cia mét tram 1a
S :S=Np (1-p)""
Khi p =)y S(p) dat gia tri cwc dai : (1- )"

/
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e

Pure (unslotted) ALOHA

Pon gidn, khédng dong bd hoa

Khi mudn truyén khung:

« G&i ngay khéng ch® dén dau cla khe thdi gian

Ty & dung do tang Ién

« Khung gé&i & thoi diém t, s& dung do véi cac khung géi trong khoan [t,-1, t,+1]

f—

bi dung dod bi dung do
o diu khung

—] A

Avnne | #i

o cudi khung

—

khung cia nut i

t:1l

torl

/
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4 N

Pure (unslotted) ALOHA

® Goi P la xac xuat clia méot sw kién nao do,
ta co nhirng phan tich sau:
P(nat i truyén thanh céng) =

P(dé nut i truyén) ‘
* P(khéng c6 nut nao khac truyén trong khoang [t0-1,t0])
* P(khéng c6 nut nao khac truyén trong khoang [t0, t0+1])

N-1 N-1
= pl-p) (- p)
S(p) = P(mot nut bat Ky trong N nuat truyén thanh

Céng)_= Np(1- p)* (1= p)*”

\_ /
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CSMA: Carrier Sense Multiple Access)

™

\_

® | ang nghe kénh truyén:
Néu thay kénh truyén roi thi bat dau truyén khung
Néu thay dwdng truyén ban thi tri hoan lai viéc gJi
Khung.
* Non-persistent CSMA: Néu dudng. truyen ban, dgi trong

mét khoang thdi gian ngdu nhién rdi tiép tuc nghe lai
dwong truyén.

* Persistent CSMA: Néeu dwdng truyén ban, tiép tuc nghe
dén khi dwérng truyén rdi roi thi truyén goi tin véi xac
suat bang 1.

e P-persistent CSMA: Néu dwong, truyen ban, tlep tuc
nghe dén khi dwong truyén roi roi thi truyen goi tin vOi
xac suat bang p

/
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CSMA collisions

Dung @6 van c¢é thé
xay ra do su fri

hoan trong lan

truyén tin hiéu: hai
ndt khong nghe thay
sy truyén tai cla
Wﬁ“ﬁung do:

Todn bd khung bi bé di
Luuy:

Vai tro cua khoang cdch va
\su tri hodn trong lan truyén

sé xdc dinh ty |1& dung d6

+«— time

~

spatial layout of nodes along Ethernet

+«—— space —>

e
. “~d BB EEEEBER

= !l.\l.fl.l:l.l
~u

LAN & MAC Ngo6 Ba Hung 39

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

CSMA/CD (Collision Detection)

™

® Giong nhw CSMA: Lang nghe trwde khi
truyén.
® C6 hai cai tién quan trong la:
Phat hién dung do
Lam lai sau dung 4do.

LAN & MAC Ngb Ba Hung
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e

Phat hién dung do

® Tram vira truyén vira tiép tuc do xét duwong

truyén.

® Ngay sau khi dung d6 dwoc phat hien thi tram
ngwng truyén, phat them mot day nhoi va bat

dau lam lai sau dung do.

. Cac slot
tranh chap

1
cung_| [ [ ] s ﬁ h

EiaiTﬂue_m Giai EIDT;II'I
truyén tranh chap

Thai gian —=

Khung

——

Giai doan
ranh

Khung

/

LAN & MAC Ngb Ba Hung

41


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Thai gian truyén khung

™

bat Tprop la thoi gian lan,
truyén tin hiéu gjtra hai dau
mut xa nhau nhat trén
dwdng truyén tai.

Tai thoi diém t, A bat dau
phat di khung d liéu cua
no.

Tai t+Tprop-¢, B phat hién
kénh truyén ranh va phat di
khung di liéu cua no.

Tai t+ Tprop, B phat hién su
dung do.

Tai t+2Tprop-¢€, A phat hién
s dung do.

[R—

.J'r:.';u' L '{

Thoi gian

I

B

} £ > a }r}-';'.i'ulf;' — &
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Thai gian truyén khung

® Tw=2Tprop

'IIIJ.'”'lf ::'I:I

—" .J'rjy'ul.';- — &

Khoang cach giifta A vaB I

A bat dau goi khung

|
B bat dau gai khung :

B phat hié&n ra khung cta nd dyng dd vadi khung cta tram khac

A phat hién ra khung cia né dung dd vdi khung caa tram khac

uelh 1oy

LAN & MAC Ngb Ba Hung
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™

Thdi diém hay bo khung khi dung doé

i —

Khing gian i

=M

._- -
= . ~
HE I N

+—— Thdi gian

thoi gian phat
hién dung db
va hiy truyén

thay vi lang phi thai gian dé truyén
hé&t khung bi dung do, hay bo viéc

truyén ngay sau khi dung do xay ra /

LAN & MAC Ngb Ba Hung
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e

Lam lai sau khi dung do

™

o

® Sau khi bi dung dd, tram sé chay thuat toan back-off:
tinh toan lai lwgng théi gian né phai chd trwdce khi goi lai
kKhung.

Lwong thdi gian nay phai la ngau nhién dé cac tram sau khi
quay lai khéng bi dung dd v&i nhau nira.

® Thuat toan back-off hoat déng nhw sau:
Rut ngau nhién ra mét con sé nguyén M théa: 0<M<2*
* k =min(n,10)
* nla téng sb lan dung d& ma tram da ganh chiu.

Ky han ma tram phai ch¢ truede khi thir lai mot lan truyén
moi . M*Tw.

Khi ma n dat dén gia tri 16 thi hdy bo viéc truyén khung.

/
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Phuong phap phan luat truy
cap duong truyéen
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/Gic'fi thiéu phucng phap phan luct truy \
cap duong truyén

® (Cac giao thirc dang chia kénh:
Kénh truyén dwoc phan chia mot cach hiéu qua va céng
bang khi tai trong dwdng truyén la I&n.
Khéng hiéu qué khi tai trong ctia dwdng truyén [a nhé

® (Cac giao thirc dang truy cap ngau nhién:
Hoat déng hiéu qua khi tai trong clia dwdng truyén thap
Khi tai trong dwérng truyén cao thi phai tdn nhiéu chi phi cho
viéc xt&r ly dung do.

® (Cac giao thirc dang “phan lwot”:
pé y dén viéc tan dung nhirng mat manh cua hai dang néi
trén.
Y twéng chinh la khéng dé cho dung dé xay ra bang cach
cho cac tram truy cap dwdng truyén mot cach tuan tw.

o /
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/Gic'fi thiéu phucng phap phan luct truy \

cap duong truyén

\_

® Tham do (polling):
Tram chu (master) s& mo&i cac tram t& (slave) truyén khi

dén lwo't. Tram chu danh phan cho tram t& hoac tram t&
yéu cau va dwoc tram chl dap tng.

Van dé can quan tam: chi phi cho viéc tham do, do tré do
phai cho dwgc phan luot truyén, hé thong roi Ioan Khi tram
chi gap sw co.

® Chuyén thé bai (token passing):
Thé bai diéu khién sé& dwoc chuyén lan lwot tir tram nay
qua tram kia. Tram nao co6 trong tay the bai sé duwoc quyen
truyén, truyen xong phai chuyén thé bai qua tram ké tiép.

Van dé can phai quan tam: chi phi quan ly the bai, do tré khi
phai chd thé bai, kho khan khi thé bai bi mat.

/
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truyén

/VI' du vé phuong phap phan lugt duong \

Tham do phan tan (Distributed Polling)

i ol o looololoprzd

Cac khe Truyén
""as_.t chs » % khung

—

Token Ring

LAN & MAC Ngb Ba Hung
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e

Token Ring

® Cach thtrc hoat dong:

Ton tai moét thé bai duy nhat trong mang: 1a mot day
bit,

Thé bai sé chay vong quanh vong

M6i nat s& nhan thé bai roi lai chuyén tiép thé bai nay
di.

Khi mot tram ¢é khung can truyén va dang lic né thay

cé thé bai toi, nd lién lay thé bai nay ra khai vong va
sé truyén khung di liéu cua minh di.

Khi khung di¥ lieéu di mot vong va quay lai, tram phat
sé rut khung cua minh ra va chén lai thé bai vao vong.

/

LAN & MAC Ngo6 Ba Hung 50
https:


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Token Ring

o

Card mang gém: mot bo nhan, moét bé phat va mot Ing
dém dung chwra di liéu.

Khi khong co tram nao trong vong co div liéu dé truyen
thé bai sé lwu chuyen vong quanh Neu mot tram co div
liéu can truyen va co thé bai, n6 co quyen truyen mot
hodc nhiéu khung d liéu tuy theo qui dinh cla hé thong.

Khung thong tin chay qua méi tram trong vong, tram nay
s& nhin vao dia chi dich trong khung dé biét xem cé phai
no 1a dich dén cha khung khéng.

Néu phai, tram sé& chép ndi dung cta khung vao trong bd
dém cua no - khéng duoc xéa khung ra khai vong.

LAN & MAC Ngb Ba Hung
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Token Ring

e L3 L A . .

® Thoi gian gilr the bai (Token Holding Timel

® Thoi gian xoay vong cua thé bai(Token

rotation time)
® TRT < S0 nut hoat ddng x THT
+ D6 tré cua vong

DJ tré cla vong: la tong thoi gian dé thé bai di hét mot
vong khi trong vong khong c6 tram nao can truyén dir
lieu,
S6 nut hoat dong: am chi so tram cé di liéu can
truyén.
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e

Token Ring

® Khi nao thi tram sé nha thé bai ra ?

Khuﬁn_g Token —E&g
= a 49 =

a) b)
a) Nha thé bai ra ngay sau khi tram vira truyén khung xong (RAT);

\ b) Nha thé bai ra ngay sau khi tram nhan lai khung vira phat ra (RAR).

LAN & MAC Ngb Ba Hung
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e

Token Ring

o

® Quan ly hoat déng cia mang:

Pé ct» ra mét tram 1am nhiém vu quan ly mang token ring
goi la monitor —

Monitor dam bao strc khée cho toan bd vong.

Bat ky tram nao cling c6 thé tré thanh monitor.

Tha tuc bau chon monitor dién ra khi vong vira duoc tao ra
hoac khi monitor cua vong bi sw co.

MGt monitor manh khoe sé dinh ky thong bao sy hién dién
cua no cho toan vong biét bang mot thong diép dac biét.
Néu mét tram khdéng nhan dwoc thédng bao hién dién cla
monitor trong mot khoang thoi gian nao do, né sé coi nhw
monitor bi hdng va sé co tré thanh monitor méi

/
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e

Token Ring

® Quan ly hoat déng cua mang:
Khi mot tram quyet dinh rang can phai c6 mot monitor
ma&i, n6 sé goi mot thong diép thinh cau, thdng bao y
dgnh tré thanh monitor cua minh.
Néu thong diép nay chay mdt vong va vé lai dwoc
tram, tram sé cho rang moi nguwoi dong y vi tri monitor
cua no.
Neu dong thdi c6 nhiéu tram cung g&i théng dlep thinh

cau, chung sé phal ap dung mot luat lwa chon nao do,
chang han nhw “ai co dia chi cao nhat sé thang ct”.

\_ /
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e

Token Ring

® Nhiém vu cua monitor:
Phai ddm bao rang luén luén co sw hién dién
cua thé bai & dau do trén vong,
Khi the bai chay ngang qua monitor, né sé
bat mot bd dérp thoi gian dé tinh gio. BO dem
nay 9(’) gia tri toi da la:

SO lwong tram x THT + D6 tré clia vong

Monitor ciing phai kiém tra xem cé khung nao
bi hdng hoac vé thira nhan hay khong.

/
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e

Token Ring

yz
AN

® S dung relay dé chéng dut vong:

Tram Tram
[ ] [ ]
| | [ |
Tir trarm trudc Bén tram sau T ram oude Bén tram sau
p /\. “ » p - . p
Felay Felay
(a) Relay md (b)) Relay dang

o /
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Mot s6 chuan mang cuc bo
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e

Chuén héa mang cuc bd

\_

e MAC quan ly viéc truy cap dwérng truyén

® LLC dam bao tinh doc lap cua viéc quan
ly cac lién két dir liéu voi

dwdng truyén vat ly

va phuwong phap truy cap

duwong truyén MAC.

Application

Presentation

Session

Transport
Network

D atalink

Physical Physical

Mo hinh tham khao 0SI M hinh tham khao cho mang LAN

/
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Chuén héa mang cuc bd

™

® |EEE (Institute of Electrical and Electronic Engineers)

T6 chre di tién phong trong linh vwc chuan héa mang cuc bd

Dw an IEEE 802 dinh nghia hang loat chuan thudc ho IEEE

802.x

Application

Presentation

Session

Transport

N etwork

Datalink 802 .2

Physical 8023 |802.4 |[B025 |B80286

BO2.9

302.11 IBI‘.JEJ 2

802.1

802.10

LAN & MAC Ngb Ba Hung
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Chuén hda mang cuc bd IEEE 802.x

IEEE 802.1 : High Level Interface

IEEE 802.2 : Logical Link Control (LLC)

IEEE 802.3: CSMA/CD

IEEE 802.4: Token bus

IEEE 802.5: Token ring

IEEE 802.6: MAN

IEEE 802.7: Broadband Technical Advisory Group
IEEE 802.8: Fiber Technical Advisory Group

IEEE 802.9: Intergrated Data and Voice Network
IEEE 802.10: Standard for Interoperable LAN security
IEEE 802.11: Wireless LAN

IEEE 802.12: 100VG — AnyLAN
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™

Chuan mang Ethernet (802.3)

o

ST Wk

TEARSENE E
.ﬂ_f‘l
. IMTERFACE CABLE

IMTEEFALCE
COTECAL

YT T

TWE ETnER S

g sl =4
‘\-_\1;

'

)

Transceyer
o

~Adaptor Ethernet cable

Trarm lam wigc

Blrc phac hoa Ethernet cua
Bob Metcalfe, nguwdi sang
lap ra Ethernet
(Xerox PARC - 1972)

/
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Chuan mang Ethernet (802.3)

8 6 6 2  46-1500 (including padding) 4

Diest. SolUrce
PrIEwols Address | Address ! = .
T

ype

® Preamble: dai 7 bytes voi mau 10101010 theo sau b&i 1 byte vOi mau
10101011, dwoc st dung dé ddng bd hoa tdc dd ddng hé gilra bén g&i va bén
nhan.

® Source and dest. addresses: Dia chi ngudn va dich, gom 6 bytes. Khung dwgc
nhan bdi tat ca cac tram trong LAN. Khung bi x6a néu dest. address khong
trung va&i dia chi MAC cda bat ky tram nao hoac khéng phai thudc dang
multicast.
8:0:2b:e4:b1:2
00001000 00000000 00101011 11100100 10110001 00000010
® Type: chira giao thirc dwoc sir dung & tang cao hon, thwéng 1a IP, nhung cac
giao thirc khac van dwoc hd tro - vi du: Novell IPX va AppIeTaIk

° t():RC Phan kiém tra 16i. Ldi dwoc kiém tra tai tram dich. Néu khung ¢6 16i, n6 sé
i x0a.

LAN & MAC Ngb Ba Hung
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e

Chuan mang Ethernet (802.3)

St dung phwong phap ma hoa dwong
truyén Manchester

Chudi bit 1 f f fl i 1 f 1

Ma hoa nhi phan

Ma hoa Manchester
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e

Chuan mang Ethernet (802.3)

™

o

® MAC Protocol: CSMA/CD+Exponential backoff
e Nhan mét gai tin tir tdng cao hon;
K :=0; n :=0; // K: thi gian chd doi ngau nhién; n: s vu dung dbé da gap phai
repeat:
ch& trong khoang théi gian K*512 bit-time;
while (dwéng truyén ban) wait;
cho tiép 96 bit-time sau khi nhan thdy khéng ¢6 tin hiéu trén dwong truyén;
truyén khung va chu y phat hién dung do;
if (c6 dung do)
{ nglrng truyén va phat tiép mot day nhoi 48-bit;
n ++;
m:= min(n, 10);
chon K ngau nhién ttr tap hop {0, 1, 2, ..., 2™1}.
if (n < 16) goto repeat;
else bd viéc truyén;

/
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Chuan mang Ethernet (802.3)

cac khung théng tin duge phat tee .
ra ca hai huéng connector terminator
- +
| B adapter
node node

10 Base-2
10 Base-T

10BaseT 10BaseT

100 Base-T

host

hackbons
hub

10BasaT
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Tang mang
(Network Layer)

Trinh bay: TS Ng6 Ba Hung
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4 N

Muc dich

e Chuwong nay nham gii thiéu cho nguwdi doc
nhirng NnOI dung sau:
Vai tro cua router trong viéc xay dyng cag lién

mang co pham vi rong va khéng ddng nhat vé
chuan cua cac mang cuc bo thanh phan

Céc dich vu ma tang mang phai cung cap cho
tang van chuyén

Co ché hoat dédng cua router

Cac van dé lién quan dén giai thuat chon dwéng
cho cac router

Gidi thiéu vé bd giao thirc lién mang IP

\_ %

Tang mang - Ngdé Ba Hung 2
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4 N

Yéu cau

® Sau khi hoc xong chwong nay, ngudi hoc phai cé dwoc
nhirng kha nang sau:
M6 t& dwoc so do tbng quat ciia mot lién mang & tang 3 va
vai trd cua router trong lién mang nay

Trinh bay dwoc cac dich vu ma tang mang phai cung cap
cho tang van chuyén

Giai thich co’ ché truyén tai thdng tin theo ky thuat truyén tai
lru va chuyén tiép cua cac router

Giai thich dwoc y nghia cua bang chon duwdng trong router
Phan biét dwgc cac loai giai thuat chon dwd'ng khac nhau

Cai dat dwoc cac giai thuat chon dwdng Dijkstra, Ford-
Fulkerson, Distance Vector, Link state

\_ %

Tang mang - Ngdé Ba Hung 3
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e

Yéu cau

™

® Sau khi hoc xong chwong nay, ngwdi doc phai
cé dwoc nhirng kha nang sau:

Néu lén dwoc cac phwong phap dé chong tac nghén
tré’n mang di’én rong

Biét cach thiét |1ap so d6 danh dia chi IP cho mang
Thwc hién dwoc vieéc phan mang con theo nhirng yeu

cau khac nhau theo ca hai phwong phap : Phan lop
hoan toan va Vach duwong lién mién khong phan lop

Xay dwng dwoc bang chon dwdng thu céng cho cac
router trong mang IP

Néu Ién dwoc y nghia cua cac giao thirc ARP, RARP
va ICMP trong b6 giao thirc IP

%

Tang mang - Ngé Ba Hung
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™

MOt sO han ché cua tang lién két dir lieu

® Chi dam bdo truyén thai théng tin gitra cac
may tinh co6 dwdng truyén truwec tiép

® Bj gi¢i han vé so lweng may tinh va kich
mang

® Kho khan trong viéc ndi két cac mang st
dung ky thuat chia sé dwdng truyén khac
nhau — mang khéng déng nhat

Tang mang - Ngdé Ba Hung 5


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4 N

Vai tro cua tang mang

o Cung cap cho ngwoi dung moét dich vu
noi két host-host trén mét hé thong mang

dién rong, khdng dong nhat mét cach dé
dang

® Duwa cac goi tin t may go’l gua cac chan
dwdng dé dén dwoc may nhan

® Chon duwong di cho gai tin dé tranh dwoc
tinh trang tac nghén

\_ %

Tang mang - Ngdé Ba Hung 6
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4 N

Cac van de lién quan dén viéc thiét ké
tang mang

* Ky thuat hoan chuyén lwu va chuyén
tiep (Store-and-Forward Switching)

Router Thiét bi cla nha cung cap duting truyén

L Tién trinh P2

o /

Tang mang - Ngdé Ba Hung 7
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e

Cac van de lién quan dén viéc thiét ké
tang mang

\_

e Céc dich vu cung cap cho tang van chuyén
Muc tiéu thiét ké: Céac dich vu can déc lap voi kj
thuat cua cac router.

e Tang van chuyén can dwoc doc lap voi sb lwong, kiéu
va hinh trang cua cac router hién hanh.

* Dja chi mang cung cap cho tang van chuyén phai ¢ so
d6 danh s6 nhat quan cho du chung la LAN hay WAN

Hai dich vu co ban:
e Dich vu khéng ndi két (Connectionless Service)

e Dich vu dinh huwéng ndi két (Connection — Oriented
Service)

/

Tang mang - Ngé Ba Hung
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™

o

® Cac goi tin dwoc dwa vao subnet mot
cach rieng lé va dwgc vach dwong mot
cach doc lap nhau.

® Khdng can thiet phai thiét lap noi két
triroc khi truyén tin.

® Cac goi tin dwoc goi la thw tin
(Datagram) va subnet duwoc goi la
Datagram Subnet.

%

Tang mang - Ngé Ba Hung
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4 N

Dich vu khong noi két

i)

i)

application .
’rpr'Zns ort application
Fnetwork | Aransport.
data link 1. Send data 2. Receive data data link
; |—’ ara iin
physical — ﬂgr physical

o /

Tang mang - Ngé Ba Hung 10
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e

Cai dat dich vu khong noi két
(Implementation of Connectionless Service)

™

Thiét bi cia nha cung
Goi tin Router cap duiing truyén

Tién trinh P1 LAN

Bang vach duihg cia nat A

Ha - .
G.-leen trinh P2

lic dau ic sau  NUtC  NatE Giai thuat chiu trach nhiém
Al-]]Al- AlA AlC quan ly thong tin trong bang
B:B|[B:B B:A B:D chon duwdng ciing nhw thyc
cic|lcic Ci- CiC hién cac quyét dinh vé chon
piellois DiD Dip dwong dwoc goi
EiG|[EiB EIE E!- (Routing
Ficl||F: B FiE F:F algorithm). /

Tang mang - Ngé Ba Hung
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™

o

* M6t dwong noi ket gitra bén géi va bén
nhan phai dworc thiét 1ap trwdc khi cac
goi tin c6 thé duoc gdi di.

* NOi két nay dwoc goi ld mach ao (Virtual

Ci,rcu!t) tvong tw nhw mach vat ly dwoc
noOI két trong hé thong dién thoai va

subnet trong trirong hop nay dwoc goi la

virtual circuit subnet.

%

Tang mang - Ngé Ba Hung
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4 N

Dich vu dinh huéng noi két

L o

cirizl;‘ga‘(r)lrc‘)fn application
WA" Call connected 3. Accept cdl transport

data link 1] Initiate call 2. incoming ¢ dﬂﬁ '
physical {l-data link
physical

o /

Tang mang - Ngdé Ba Hung 13
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e

Cai dat dich vu co noi két
(Implementation of Connectionless Service)

™

o

Tién trinh P3

Router

Thiét bi cia nha cung

Tién trinh P1
Bangwvach Bangwvach Bang vach
dudhngcia A dudngciaC dudngclakE
Hit1|[ct1| [AT1]{EI1| [Gi1]|Fi1
Hi1|[ci2| |aiz|[Eiz| |ci2||Fiz
Vao Ra

cap dudng truyén

[7] B2 Tién trinh P2
® [OF

LAN

Méi géi tin cé mang mot
sO dinh dang dé xac
dinh mach ao ma né

thudc vé

/
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So sanh gilra Datagram subnet va
Virtual-Circuit subnet

Van deé
Thiét 1ap nbi két
Panh dia chi

Thoéng tin trang thai

Chon duwdng

Anh_hwéng khi router
bi hong

Chét lwong dich vu

Diéu khién tac nghén

Datagram Subnet

Khéng can

Méi géi tin chira day du dia chi géi va
nhan

Router khéng céan
cac

I phai Iru gitr thong tin
trang thai cua noi két

M®i goi tin c6 dwdng di khac nhau

Khén% bi anh hwdng, ngoai trir goi tin
dang trén dwdng truyén bi hong

Khoé dam bao

Kho diéu khién

Circuit Subnet
Can thiét

Mgi géi tin chi chira s6 nhan dang
noi ket co kich thwéc nho.

M&i nbi két phai dwoc Iwu lai trong
bang chon dwdng cua router.

E)u’c‘yn%]h_dj dwoc chon khi mach ao
dwog thiét 1ap, sau do tat ca cac goi
tin déu di trén dwdng nay.

Tat ca ¢ac magch ao di qua router bj
hong déu bi két thuc

Co thé thuc hién dé dang néu c6,du
L@ltnguyen gan trwée cho tirng noi
é

Co thé thuc hién dé dang néu c6,da
L@ltnguyen gan trwéc cho tirng noi
é

Tang mang - Ngé Ba Hung
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4 N

® Muc tiéu: Ia xac dinh mot
duo’ng di tbt (chudi cac router)
xuyén trén mang tr may goi

den may nhan thong tin 4

® Can do thi hda hé thdng mang C/
cho cac giai thuat chon dwong:
Nut la cac host, switch, router

hoac la cac mang con. *Chon dudng la tim ra dwdng di
Canh cla d6 thi twong tng v&i  c6 chi phi thdp nhét gitra hai nut
cac dwdng ndi két mang. bat ky

M6i canh c6 mét chi phi dinh *Chi phi ctia dwdng di |a tdng chi

kém, 1a théng so chi ra cai gia  phikhi di qua tat ca cac canh lam
phai tra khi lwu théng trén noi thanh dwong di do.

ket mang do -Néu khong cé mot dwong di
\ gitra hai nut; chi phi la vo Cﬂny

Tang mang - Ngdé Ba Hung 17
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Muc ti€éu cua giai thuat chon dudng

™

o

® Xac dinh dwong di nhanh chong, chinh xac.

® Kha nang thich nghi dwgec véi nhirng thay doi
vé hinh trang mang.

® Kha nang thich nghi dwgc v&i nhirng thay doi
vé tai duwdng truyén.

e Kha nang tranh dwoc cac ndi két bi tat nghén
tam thoi

® Chi phi tinh toan dé tim ra dwoc dwdng di phai

thap

/

Tang mang - Ngé Ba Hung
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e

Phan loai giai thuat chon duong

™

® Chon duwdng tap trung (Centralized routing): Trong mang co
mét Trung tam diéu khién mang (Network Control Center) chiy
trach nhiém tinh toan va cap nhat thong tin vé dwong di dén tat
cé cac diém khac nhau trén toan mang cho tat ca cac router.

® Chon dwong phan tan (Distributed routing): MGéi router phaj tw
tinh toan tim kiém théng tin vé cac dwdng di dén nhirng diém
khac nhau trén mang. Pé lam duoc diéu nay, cac router can
phai trao dbi théng tin quan lai v&i nhau.

e Chon dwdng tinh (Static routing): Cac router khdng thé tw cap
nhat théng tin veé dwong di khi hinh trang mang thay doi. Thong
thwdng nha quan mang sé 14 ngwdi cap nhat thong tin vé
dwong di cho router.

® Chon dwong dong (Dynamic routing): Cac router sé tw déng
cap nhat lai théng tin vé dwdng di khi hinh trang mang bi thay
doi.

%
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/Giéi thuat tim dudng di ngan nhat \
Dijkstra

® Muc dich la dé tim duo’ng di ngan nhat tr mot nut cho
trwdre trén do thi dén cac nut con lai trén mang

® Thudc loai giai thuat tim dwdng di toi wu tap trung
® Goi
S: la nat nguén cho trudc

N: la tap hop tat cd cac nut da xac dinh dwoc dwdng di
ngan nhat tor S.

D: 1a d6 dai dwong di ngan nhat tlr nGt nguon S dén nat i.

I la gia cla canh ndi trwe tiép nut i vai nut j, sé 1a o néu
khong c6 canh nbi trwe tiép gitra i va j.
P:la ndt cha cua cua nuat i.

o /

Tang mang - Ngé Ba Hung 20
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/Giéi thuat tim dudng di ngan nhat \
Dijkstra

® Buwdc 1: Khoi tao
N={S}; D=0;
Vi DiS: D=I,, P=S

® Buwoc 2: Tim nut gan nhat ké tiép
Tim nati ON thoa D= min (D) v&ijON
Thém nut i vao N.
Néu N chira tat ca cac nut ctia dd thi thi dirng. Ngwoc
lai sang Buwoc 3
Bwéce 3: Tinh lai gia dwong di nho nhat
e V&i mdinut j ON: Tinh lai D=min{ D, D+ I} ; P=i;
e Tr& lai Buwdc 2

o /

Tang mang - Ngdé Ba Hung 21
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Giai thuat tim dudng di ngan nhat
Dijkstra —

vi du

CuuDuongThanCong.com

Linlip |N D, |Dy |Dy |Ds |Ds |Py [Py |y |Ps | B
Khéitao | {1} 3205 | w|wl| 1| 1|1 ]1]1
1 113} 324w |31 1] 3] 1]3
2 1132} 3 41713 |1 3| 2| 3
3 11326} 4| 5| 3 3| 6 | 3
4 {13264} 4 5 3 &
5 1132645} s 6
Tang mang - Ngé Ba Hung 22
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/Giéi thuat tim dudng di ngan nhat
Dijkstra — vi du

Lan lap N DI D2 D3 D4 D5 Pl P2 P3 P4 P5
Khottgo {6} - -1 - 2 6 6 66
! 103} 3 -1 3 23
? 10:3:33 3 6 } 3 2 3
’ 6351 3 6 3 _
4 3 4

\ 4 {6,3,5,1,4}
5 {6,3,5,1,4,2}

Tang mang - Ngé Ba Hung
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/Giéi thuat tim dudng di ngan nhat \
Dijkstra — vi du



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

/Giéi thuat chon dudng toi uu Ford-

Fulkerson

N

\_

® Muc dich cua gidi thuat nay la dé tim dwdng di

ngan nhat t tat ca cac nat dén mot nat dich
cho trwdc trén mang
® Thudc loai giai thuat tim dwdng di toi wu —
phan tan
® (GO
d la nat dich cho trwdc
D, la chiéu dai dworng di ngan nhat to nat i dén nat d.
C. la nut con cua nut |

/

Tang mang - Ngé Ba Hung
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/Giéi thuat chon dudng toi uu Ford- \
Fulkerson

® Budc 1: Khoi tao:
Gan D, = 0;
V¢&i Uizd: gan D= o; C= -1,
* Budc 2: Cap nhat gia duwdng di ngan
nhat tw nut i dén nut d
D= min{ |+ D} v&i Dj#i => C, = j;
Lap lai cho dén khi khéng con D. nao bj thay

\ doi gia tri /

Tang mang - Ngé Ba Hung 26
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/Giéi thuat chon dudng toi uu Ford- \
Fulkerson — vi du

Lanlip |Dp |Dp |Ds | Dy |Ds |Cp |Cy | Qs | Q4 | Cs
Ehdn tao Vs o) Ve, s Ve -1 -1 -1 -1 -1
1 w | o | 1| 3| 2 11-1]1 6| 3|6
2 3|4l 1| 3234|636
3 34| 1] 3|23 |4]| 6| 3] 6

Tang mang - Ngdé Ba Hung 27
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e

Giai phap vach dudng Vector Khoang
cach ( )

™

M&i nut thiét 1ap mdt mang mdt chiéu (vector)
chira khodng cach (chi phi) tir né dén tat ca
cac nut con lai va sau do phat vector nay dén
tat ca cac nut lang giéng cda né.
Gia thiét
M&i nut phai biét dwoc chi phi clia cac duwdng noi tir
nd dén tat ca cac nut lang giéng
Mot ndi két bi it (down) sé dwoc gan cho chi phi co
gia tri v cung.

/

Tang mang - Ngé Ba Hung

28


file:///My%20Videos/Networking/DistanceVectorAlgorithme.mov
http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

™

Giai phap vach dudng Vector Khoang
cach (Distance Vector)

Kh&i dau, moi nat dat gia tri 1 cho
dwong noi két dén cac nat lang

o) gleng ké né, o cho cac dwérng nodi
dén tat ca cac nat con lai

Thoéng tin Khoang cach dén niit

dwgc Iuu tai

cac nut A B C D E F G
A 0 1 1 o 1 1 o
B 1 0 1 o o o o
C 1 1 0 1 0 0 0
D o0 o 1 0 o o0 1
E 1 ® ® ® 0 o ®
F 1 o o o0 o 0 1

\ G ®© e e 1 © 1 0 /

Tang mang - Ngé Ba Hung 29
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Giai phap vach dudng Vector Khoang

cach (Distance Vector)

~

Dich
(Destination)

Chi phi
(Cost)

Bang vach dwéng kh&i dau tai nat A

Nt ké tié
(Next Hop

B

C

Tang mang - Ngé Ba Hung
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Giai phap vach dudng Vector Khoang

cach (Distance Vector)

Thong tin dugc luu
tai cdc nut

A B C
A 0 1 1
B 1 0 1
C 1 1 0
D o o 1
E 1 o o
F 1 o o
G ) 0 00
Pich Chi phi Nut ké tiép
B 1 B
C 1 C
D 0
E 1 E
F 1 F
G [o]

D E
0 1
0 0
1 0
0 00
o 0
0 0
1 0
—_—»

Khoing cich dén nat

Pich

o MmO 0O

Q

Bang vach dwong tai nat A

Moi nut sé g&i mot
théng diép dén cac

lang giéng lién ké no,

chira danh sach cac
khoang cach ma ca
nhan nut tinh dwoc

Chi phi Nt ké tiép
1 B
1 C
2 C
1 E
1 F
2 F

CuuDuongThanCong.com

Tang mang - Ngé Ba Hung
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™

Giai phap vach dudng Vector Khoang
cach (Distance Vector)

Cac khoang cach cubi cung dwoc
Iwu tai moéi nut

'{‘llll'lf;l;gitigcdlllrgtc Khoang cach dén niit
A B C D E F G
A 0 1 1 2 1 1 2
B 1 0 1 2 2 2 3
C 1 1 0 1 2 2 2
D 2 2 1 0 3 2 1
E 1 2 2 3 0 2 3
F 1 2 2 2 2 0 1
G 2 3 2 1 3 1 0 /
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e

™

Giai phap vach dudng Vector Khoang
cach (Distance Vector)

® M6t so van dé:
Thoi diém géi thdng tin vach dwdng cdia minh cho cac nut
lang giéng:
e Cap nhat theo chu ky
® Cap nhat do bi kich hoat khi co sy thay doi thong tin trong
bang vach dwdng cua nut
Kiém tra sw hién dién cla lang giéng
® Goi thdng diép hdi tham sire khée dinh ky
e Khdng thdy bang chon dwéng cua lang giéng gé&i sang
Khi phat hién dwdng truyén bi sy co:
* Router sé cap nhat dwong di twong (rng v&i gia vo cung va goi
bang chon duwdng méi sang lang giéng

Van dé vong quan /
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4 N

Giai phap chon dudng “Trang thai noi
két” ( )

® MOi nut dwoc gia dinh cg kha nang tim ra trang
thai clia dwdng ndi né dén cac nuf lang giéng
va chi phi trén moi dwong noi do

® Moi nut déu biét dwong d dén cac nut lang
gieng | ké bén chdng va néu chung ta ddm bao
rang tong cac kien thurc nay dwoc phan ph0|
cho moi_nut thi mdi nut sé cé du hiéu biét ve
mang dé dwng I&én mot ban dé hoan chinh cla
mang

® MOi nut sé chay cac giai thuat tim dwong di
trén hinh trang clia toan mang dé tim dwong di

Tang mang - Ngé Ba Hung 34
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4 N

Giai phap chon dudng “Trang thai no
két” (Link State)

® [am ngap moét cach tin cay (Reliable Flooding)

Dam bao tat ca cac nut tham gia vao giao thirc vach dwong déu nhan
dwoc thdng tin vé trang thal noi két tu tAt ca cac nut khac
M6t nat phat thong tin vé trang thai nbi két clia né véi moi nut lang
giéng lien k&, dén lwgt moi nut nhan dwoc thong tin trén lai chuyén
phat thong tin d6 ra cac nut lang giéng cua né. Tién trinh nay cuw tiep
dién cho dén khi théng tin dén dwg'c moi nut trong mang
M6i nut tao ra goi tin cap nhat, con dwoc goi la gai tin trang thai nbi két
(I|nk -state packet — LSP), chiva :
ID cda nut da tao ra LSP
* M6t danh sach cac nut lang giéng cé dwdng nbi true tiép téi nat do, cung
v&i chi phi cta dwdng ndi dén moi nut.
e Mot s6 ther tw
e Thoi gian sbng (time to live) cta géi tin nay

o /
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e

Giai phap chon dudng “Trang thai noi

™

két” (Link State)
¢ | am ngap mot cach tin cay (Reliable Flooding)
—A) (X)—=—a)
C——B—D) lc B—D
@ ®
e O XA
caé © O—B=0®
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e

Vach duong phan cap \
(Hierarchical Routing)

¢ Khi mang tang kich thuwéec:
Tang kich thwéc bang vach dwdng cua cac router
Tang kich thwdc bg nh¢
Tang thoi gian tim kiém dwong di
Can thwe hién vach dwdng phan cap
® Trong vach dwdng phan cap:
Cac router dwoc chia thanh nhirng vung (domain).

Router biét cach vach duwong bén trong vung, nhuwng
khéng biét gi vé cau truc bén trong cua cac vung
khac.

o %
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e

Vach duGng phan cap
(Hierarchical Routing)

Inter-AS
routing
between

Intra-AS routing

Intra-AS routing within AS B
within AS A

Tang mang - Ngb B4 Hung
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Vach duong phan cap
(Hierarchical Routing)

Bang vach duéng Bang vach dudng
day di cla nat 1A phan cip cla host 1A
Bich Ldira Chi phi Bich L&ira Chi phi
Viung 1 Viang 2 e - 1al = _
TN 2a 28, 1B 1B | 1 el 1
Ga M :' I:I [ 1c| 1c 1 1c| 1 1
g 24| 1R o s 1B 2
10, .20 |2D
e T4 28| 1B 3 al G o
20 1B 3 4 1C 3
N .l 20| 1B 4 sl 1C 4
fan S an 5;5 | &6 an| 1c | s
, L 3| 1C 2
B I4B°/—'4CL{%*5 ’E’* 5D an| 16 | 3
i e e aB| 1c | 4
Yung3  Vuang 4 Vung 5 w| e 4
A 10 4
cB| 1Q g
G| 1B 5
50| 16 6
5C| 10 5
il b (c)
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Lién mang va bo giao thuc IP
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N

Lién mang (Internetwork)

® Lién mang: Mang
dwoc hinh thanh tw
viéc lien ndi két nhiéu
mang lai v&i nhau

Router
May tinh

ropond—@T 4w

Internet Ethernet 802.11

® Cac mang thanh phan la khéng déng nhat (homogeneous): khac nhau
vé phan clrng, phan mém, giao thirc

® Muc tiéu cua viéc xay dwng lién mang la cho phép nguwdi dung trén

mot mang con co thé lién lac dwoc v&i nguwoi dung trén cac mang con /

khac
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Cac hinh thuc xay dung lién mang

o

O tang vat ly: Cac mang cé thé dwoc nbi két bang cac repeater hoac hub,
nhirng thiét bj chi don thuan Iam nhiém vu di chuyén cac bit tr mang nay sang
mang kia.

O tang LKDL: Nguwoi ta dung cac cau nbi (bridges) hoac switches. Chung co
thé nhan cac khung, phan tich dia chi MAC va cudi cung chuyen khung sang
mang khac trong khi song song do, chang vira lam nhiém vy giam sat qua trinh
chuyen dbi giao thire, vi du nhw tlr Ethernet sang FDDI hoac 802.11.

O tang mang: Nguwoi ta dung cac router dé ndi két cac mang voi nhau. Néu hai
mang co tang mang khac nhau, router co thé chuyén déi khuén dang gai tin,
quan ly nhiéu glao thirc khac nhau trén cac mang khac nhau. ,

O tang van chuyén: Nguwoi ta dung cac gateway van chuyén, thiét bj co thé lam
giao dién gitra hai dau ndi két mirc van chuyén. Vi du gateway co6 the lam giao
dién trao daoi gitra hai n6i két TCP va NSA.

O tang _rng dung: Cac gateway trng dung sé lam nhiém vy chuyén déi ngir
canh cua cac thong diép. Vi du nhw gateway gitra hé thdng email Internet va
X.400 sé& lam nhiém vu chuyén dbi nhiéu trwéng trong header cia email

%
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e

Lién mang G tang mang

Router Chu thich
o Header
@ Q Q Q Q @ — Packet
T — — a  Trailer
LAN 1 LAN 2

Hai router dwo'c ndi véi nhau bang dwdng ndi diém-diém,
May S mudn g&i cho may D mét gai tin,

® S ddng gbi goi tin nay thanh mot khung va goi Ién duwdng
truyén.

e Khung dén dwoc router ciia LAN1,

Tang mang - Ngé Ba Hung
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e

BO giao thu'c lien mang
(IPs - Internet Protocols)

™

® BQ giao thure lien mang. lan dau tien dwoc phat
trién vao gitba nhirng nam cua thap nién 70 boi
mot dw an cua Van phong cac dy an nghién
cu chuyén sau cla bd qudc phong My
(DARPA-Defense Advanced Research
Projects Agency )

® Muc dich: xay dwng mot mang chuyén mach
goi (packet-switched network) cho phep viec
trao doi thong tin gilra cac he thong may tinh
khac nhau cua cac vién nghién cu tré nén dé
dang hon.

%
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e

N

BO giao thu'c lien mang
(IPs - Internet Protocols)

® La bo giao thirc lién mang cho cac hé thong mé ndi tieng
nhat trén thé gioi
* DPuoc st dung dé giao tiép qua bat ky cac lién mang nao
cting nhw thich hgp cho cac giao tiép trong mang LAN va
mang WAN.
® Bao gom mot bd cac giao thirc truyén thdng:
Tang 4 :
e TCP (Transmission Control Protocol)
e UDP (User Datagram Protocol)
Tang 3: IP (Internet Protocol)
Tang &ng dung: SMTP, FTP, TELNET,HTTP, ...
Va cac giao thirc khac: ARP, RARP, ICMP, ... /
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e

BO giao thu'c lien mang
(IPs - Internet Protocols)

™

05l

Aeterance Mordal Interpet Prolocal Sullae () TCP/IP dU’O’C tI’Ch
- hop vao hé diéu
......................................... hanh UNIX phién
S—— v e, x0 ban BSD (Berkeley
Software
Distribution)
-~ ﬂ ® Tr& thanh nén tang
cho mang Internet
va dich vu WWW
| | (World Wide Web)

Tang mang - Ngé Ba Hung
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/Giao thuc IP \

(Internet protocol)

® Hoat dong & tang 3 cla mo hinh OSI

® Qui dinh cach thirc dinh dia chi cac may tinh va cach
thirc chuyén tai cac goi tin qua mot lién mang.

® Puwoc dac ta trong RFC 791
® Cung v@&i giao thirc TCP, IP tré thanh trai tim cua B6 giao
thire Internet.

® Hai chirc nang chinh
Cung cap dich vu truyén tai dang khong ndi két dé chuyén
tai cac géi tin qua mét lién mang
Phan manh cling nhw tap hop lai cac gai tin de ho tro cho
tang lién két div liéu v&i kich thwde don vi truyén div liéu 1a

\ khac nhau. /
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Cau truc goi tin cua giao thuc IP — V4

bl 32 g =

Versen HEN Typr al sreek Tatal Ir-:qlh
I et ettt s e rer e I et s s :
Izerdihicaline Flas= Fragmenl SHFoe

P " S o S S R A A RN RS R RN AR NSRS SRS KR AN AR E R A A A e mlaen s m s mEEEERE RS RREERERGRRER R aRaEE EE 1

T2l a2 M uluze Heade - crackeum

Heunce adidrats
Meshiraline pdoeass
Chors 1+ padd ng:
e eeeses o555 558518 15585855 1 R R R AR AR AR AR RSP0
b far al e P
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P
....................................................................................................................................... o
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e

Cau truc dia chi IP

Helak

2B =
[ ‘
3 Sile FLTH

Dialted
Dacrmal

Matation

~ A2BHs ul
| | I I I I | | I I I I | | I I I I I | | | I I I O I | H!rlﬂﬂﬁ'lﬂﬂ
Claxx Bldrasses
1.0.0Dla
A |D Habwiark Hast 127 258 2AK 20K
128.0.0 o
B [10 MNetwark Hoxst 191.255,255.255
c | 110 Netwark Host Ei:&'ﬂ?ﬁ.zss
Z34.0.0.0ta
o | 1110 Mullkastaddress Z35. 250 205,205
240.0.0.0ta
\ E 11110 Reg spyedfarflurayge 247 ALE ARE AR /
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Lop Dang Muc dich Cac bits cao Khoan dia chi S6 bit phan Tong s6 ma
nhat nhan dan tinh trong mot
mang / So bit mang
[zl'han nhin
ang ma
’ tignh Y
N'HHH Cho mot so 0 1.0.0.0 den 7724 16.777. 214
it cac to 126.0.0.0 2 -2
chtrc 16n
NNHH Cho cic to6 10 128.1.0.0 dén 14/16 65. 543
chuc co 191.254.0.0 2 -2
kich thudc
trung binh
NNNH Cho cic t6 110 192.0.1.0dén  21/8 254
chuc co 223.255.254.0 2 -2
kich thudc
nho
Truyén 1110 224.0.0.0 dén
nhom %39.255.255.25
Danh  cho 1111 240.0.0.0 dén
thi nghiém %54.255.255.25
Chi tiét vé cac I&p cua dia chi IP
Tang mang - Ngé Ba Hung 50
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e

MOt sO dia chi IP dac biét

™

o

Dia chi mang (Network Address): la dia chi IP ma gia tri cua tat ca cac
bits & phan nhan dang may tinh déu la 0, dwoc sir dung dé xac dinh
mot mang.

Vidu:10.0.0.0; 172.18.0.0 ; 192.1.1.0

Dia chi quang ba (Broadcast Address) : La dia chi IP ma gia tri cua tat
ca cac bits ¢ phan nhan dang may tinh déu Ia 1, dwoc str dung dé chi
tht ca cac may tinh trong mang.

Vi du : 10.255.255.255, 172.18.255.255, 192.1.1.255

Khéng duwegc dung dé dat dja chi cho cac may tinh

Mat na mang chuan (Netmask) : La dia chi IP ma gia tri cua cac bits ¢
phan nhan dang mang déu la 1, cac bits & phan nhan dang may tinh
déu la 0. Nhw vay ta co 3 mat na mang twong rng cho 3 I1&p mang A,
BvaCla:

Mat na mang Iop A : 255.0.0.0

Mat na mang Iop B : 255.255.0.0

Mat na mang I&p C : 255.255.255.0

Ta goi chung la cac mat na mang mac dinh (Default Netmask)

%
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MOt sO dia chi IP dac biét

e Pja chi mang 127.0.0.0 Ia dia chi dwoc danh riéng dé dat
cho tirng may tinh. N6 chi c6 gia tri cuc bd ( trong pham
vi mGt may tl'nh) Théng thwong khi cai dat giao thuc IP
thi may tinh sé dwoc gian dia chi 127.0.0.1. Dia chi nay
thong thworng dé kiém tra xem giao thire IP trén may hién
tai co hoat dong khong.

® Dija chi danh riéng cho mang cuc bd khong ndi két truc
tiép Internet :
Lop A:10.0.0.0
Lép B :172.16.0.0 dén 172.32.0.0
Lop C:192.168.0.0 - 192.168.254.0

\_ %
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4 N

Y nghia ctia Netmask

® Network Address = IP Address & Netmask

Biéu Sﬁgﬁ thap Biéu dién nhij phan
IP Address 198.53.147.45 11000110 00110101 10010011 00101101
Netmask 255.255.255.0 11111111 11111111 11111111 00000000
Network Address  198.53.147.0 11000110 00110101 10010011 00000000

o /
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Phan mang con
(Subnetting)
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e

Phan mang con la gi ?

™

o

® Phan mang con la mét ky thuat cho phép nha quan tri mang
chia mét mang thanh nhirng mang con nhd, nh& dé cé duwoc
cac tién lgi sau :
Don gian héa viéc quan tri : V¢i sy tre gilp cua cac router, cac mang

co the duoc chia ra thanh nhiéu mang con (subnet) ma chung co thé
dwoc quan ly nhu nhirng mang déc lap va hiéu qua hon.

Cé thé thay dbi cau truc bén trong cua mang ma khong lam anh
hwong dén cac mang bén ngoai. Mot to chire co thé tiép tuc st dung
cac dia chi IP da dwgc cap ma khéng can phai lay thém khéi dia chi
moi.

Tang cwdng tinh bdo mat clia hé théng : Phan mang con sé cho phep
mot to chire phan tach mang b bén trong ctia ho thanh mét lién mang
nhwng cac mang bén ngoai van thay doé la mét mang duy nhét.

C6 lap céac ludng giao théng trén mang : Voi sy trg giup cua ¢ac
router, giao théng trén mang co thé dwoc gilr & marc thap nhat co thé.

%
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Phan mang con la gi ?

Subnetted IP Appearance on the Internetwork

I fuddress L L | Hosid

-'F'-F
-'_-F

——

Subnet Number Host Number

Internetwark

=1 o
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e

Phucng phap phan mang con

™

® Nguyén tac chung:
Phan nhan dang mang (Network Id) cia dia
chi mang ban dau dwoc gilr nguyén.
Phan nhan dang may tinh cda dia chi mang
ban dau dwoc chia thanh 2 phan
* Phan nhan dang mang con (Subnet Id)
e Phan nhan dang may tinh trong mang con (Host

Id) Network Id Host Id
< > «—>

«—>
Subnet Id

/

Tang mang - Ngé Ba Hung
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4 N

Phucng phap phan mang con

e Pé phan mang con, ngudi ta phai xac dinh mat na mang
con (subnetmask).

¢ Mat na mang con la mét dia chi IP ma gia tri cac bit &
Phan nhan dang mang (Network Id) va Phan nhan dang

mang con (Subnet Id) déu la 1 trong khi gia tri cua cac
bits & Phan nhan dang may tinh (Host Id) déu 1a 0.

® Subnetwork Address = IP & Subnetmask

Network Id Host Id

P N 4+—>
« »

11111111 11111111 11111111 - 00000

«—>
Subnet Id

\ Mat na mang con khi phan mang con lop C /
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e

Phucng phap phan mang con

\_

® C6 hai chuan dé thwe hién phan mang con 1a :

Chuan phan I&p hoan toan (Classfull standard)
Chuéan Vach dwérng lién mién khdéng phan Iép CIDR
(Classless Inter-Domain Routing ).
® CIDR chi m@i dwoc da sd cac nha san xuat
thiét bi va hé diéu hanh mang hd tro nhwng
van chwa hoan toan chuan hoa.

Tang mang - Ngé Ba Hung
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e

Phucng phap phan IGp hoan toan

(Classfu

| Standard)

N

\_

® DPia chi

P khi phan mang con sé& gém 3 phan :

Phan nhan dang mang cua dia chi ban dau (Network

Id):

Phan nhan dang mang con (Subnet Id) : Bwoc hinh
thanh tir mot sb bits cd trong sO cao trong, phan nhan
dang may tinh (Host Id) ctia dia chi ban dau

Phan nhan dang may tinh trong mang con (Host Id)
bao gom cac bit con lai

Original Network Id Original Host Id
IP binh thuong
Original Network Id Host Id
< > «—>
IP c6 phan mang -:
con
«—>

Subnet Id

/
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4 N

Phucng phap phan IGp hoan toan
(Classfull Standard)

® SO lwong bits thudc phan nhan dang
mang con xac dinh so lwgong mang con.
4 bits, ta co 2'=16 mang con.

Phan nhan dang mang con goém toan bit 0
hoac bit 1 khdng dwoc dung dé danh dia chi
cho mang con vi no trung véi dia chi mang va
dia chi quang ba ctia mang ban dau.

o /
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e

Phucng phap phan IGp hoan toan
(Classfull Standard)

® Vidu:
Cho dia chimang Iop C : 192.168.1.0 / 255.255.255.0.
St dung 2 bits dé lam phan nhan dang mang con.

Mat na mang con trong trweong hop nay la
255.255.255.192.

Khi dé ta c6 cac dia chi mang con nhw sau :

bia chi IP Biéu dién dang thap phan Biéu dién dang nhi phan

Mang ban dau 192.168.1.0 1100 0000 1010 1000 0000 0001 0000 0000

Subnetmask 255.255.255.192 1111 1111 1111 1111 1111 1111 1100 0000

Mang con 1 192.168.1.0 1100 0000 1010 1000 0000 0001 0000 0000

Mang con 2 192.168.1.64 1100 0000 1010 1000 0010 0001 0100 0000

Mang con 3 192.168.1.128 1100 0000 1010 1000 0000 0001 1000 0000
\ Mang con 4 192.168.1.192 1100 0000 1010 1000 0000 0001 1100 OOO(/
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e

Phucng phap phan IGp hoan toan
(Classfull Standard)

N

® Qui trinh phan mang con c6 thé dwoc tém tat nhw sau :
Xac dinh sb lwong mang con can phan, gié st 1a N.
Biéu dién (N+1) thanh so nhi phan. sO lwong bit can thiét
dé biéu dién (N+1) chinh la sb lwong bits can danh cho
phan nhan dang mang con. Vi du N=6, khi do biéu dién cla

(6+1) dwdi dang nhi phan la 111. Nhw vay can dung 3 bits
dé lam phan nhan dang mang con

Tao mat na mang con

Liét ké tat cé cac dia chi mang con cé thé, trir hai dia chi ma
& dé phan nhan dang mang con toan cac bits 0 va céac bit 1.

Chon ra N dia chi mang con tr danh sach cac mang con da
liét ké

/
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/ Phuong phap Vach dudng lién mién khdng \
phan IGp CIDR
(Classless Inter-Domain Routing )

* CIDR la mét.so dd danh dia chi mé&i cho mang Internet hiéu
qua hon nhiéu so v&i so doé danh dia chi ci theo kiéu phan I&p
A, B vaC.
® CIDR ra doi dé giai quyét hai van dé blre xtuc dbdi véi mang
Internet la :
Thiéu dia chi IP
Vuwot qua kha nang chira dwng cliia cac bang chon dwdng.
® (Cau truc dia chi CIDR:
Khéng st dung co ché phan 1ép A,B,C,E,D
Phan nhan dang mang: t&» 13 dén 27 bits
Mot dia chi theo cau truc CIDR:
o Bgo gom 32 bits cua dia chi IP chuan cung v&i mot thong tin
® bo sung veé so lvgng cac bit dwoc str dung cho phan nhan dang mang
Vidu: 206.13.01.48/25

o /
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Phwong phap Vach dwéng lién mién khéng phan 1&p CIDR

(Classless Inter-Domain Routing )

L¢p tuon

S6 lwong may tinh

6 tll)‘l(}lslél l&algl c(%ﬁn ]r)nl‘img trong chuan phan%o’p ﬁoan toan trong mang
127 1/8 16p C 32
126 Yalop C 64
/25 172 16p C 128
/24 1lop C 256
/23 216p C 512
/22 416p C 1.024
/21 81op C 2.048
/120 16 16p C 4.096
/19 3216p C 8.192
/18 64 16p C 16.384
/17 128 16p C 32.768
/16 256 16p C (=1 16p B) 65.536
/15 51216p C 131.072
/14 1,024 16p C 262.144
/13 2,048 16p C 524.288

65
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Két hgp viéc chon dudng cé cdu trac dé

N’m

giam toi da so lu'gng cac muc tu trong
bang chon ducong

® CIDR cho phép két hop cac dworng di

Muc tir trong bang chon dwong & mirc cao co thé dai dién cho
nhiéu router & mirc thap ho’n trong cac bang chon dwdng téng thé.

e Twong tw kién tric phan cap cla mang dién thoai
M6t router & mirc cao (qudc gia), chi quan tdm dén ma qudc gia
trong s6 dién thoai, sau do no sé vach dwdng cho cudc goi dén
router dwong truc phu trach mang quéc gia twong wng v&i ma
quodc gia do.
Router nhan dwoc cudc goi nhin vao phan dau cla sb dién thoai,

ma tinh, dé vach dwo’ng cho cudc goi dén mot mang con twong
(rng v&i ma tinh dé, va c& nhw thé.

Trong so do nay, cac router dwong truc chi lwu gite thong tin vé ma
quoc gia cho m6i muc tir trong bang chon dwong cua minh, moi
muc tlr nhw thé dai dién cho mét s6 khdng 16 cac sb dién thoal
riéng 1& chir khdng phai [a mét sb dién thoai cu thé.

o /
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Két hgp viéc chon dudng cé cdu trac dé

giam toi da so lu'gng cac muc tu trong
bang chon ducong

® Thong thwdng, cac khoi dia chi lon dwgc cap cho cac nha cung
cap dich vu Internet (IP- Internet Service Providers) I&n, sau do
ho lai cap lai cac phan trong khdi dia chi clia ho cho cac khach
hang cda minh.

® Hién tai, mang Internet st dung ca hai so do cap phat dia chi
Classfull standard va CIDR. Hau hét cac router m&i déu hd tro
CIDR va nhirng nha quan ly Internet thi khuyén khich nguoi
dung cai dat so do danh dia chi CIDR.

® Tham khao thém vé CIDR & dia chi
voi cac RFC lién quan
Sau.
RFC 1517: Applicability Statement for the Implementation of CIDR
RFC 1518: An Architecture for IP Address Allocation with CIDR
RFC 1519: CIDR: An Address Assignment and Aggregation Strategy

RFC 1520: Exchanging Routing Information Across Provider
\ Boundaries in the CIDR Environment /
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Vach duong trong giao thuc IP

Metl: 19216810 f255.255.2550

-

—

Het2: 192162 20 F255255255 0

-

Ty
-
by

| R1-Routing table
Metwork Metrnask MextHop | Interface
192,168, 1,0/295,255.255.0 local local
192,168.2.0/295.295.255.0(|192.1658.4.2192.163.4. 1
192,165,3.0/2595,255 255.0|192.1658.4,3192.162.4.1
192,168.4,.0/2595,255.255.0 local local
| R2-Routing table
Metwork Metrnask MextHop | Interface
192,168,1.0/295,255 255.0|192.1658.4, 1|192.162.4.2
192,168.2.0/295,255.255.0 local local
192,165,3.0/2595,255 . 255.0|192.1658.4, 3192, 162,42
192,168.4.0/295,255.255.0 local local
|  R3-Routing table
Metwork Metrask MextHop | Interface

192.168.1.0f255.255.255.0

102.168.4,1192.168.4.3

192.168.2.0f295.255.255.0

1921684, 2192.163.4.5

192.168.3.0/255.255.255.0 local local
Metwork Metrnask MextHon | Interface
192.168.3.0/255.255.255.0 local local
default 192,168.3.1]  local
Tang mang - Ngdé Ba Hung 68
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e

Giao thuc phan giai dia chi

( - Address Resolution Protocol)

™

Address Resolution Protocol (ARP)

| need the

Ethemet address

of 172.16.3.2.

[ Application
[ Proventation
[ _Session
| Transport
_Hetwork
[ Physical _

I heard that broadca=t,
that iz me. Hereis my
Ethemet address.

172.16.3.1 b 172.16.3.2 b

IP: 172.16.3.2 = "
Ethernet: 0800.0020.1111

* MAP |IP ——+ Ethernet
@ Local ARP

Tang mang - Ngé Ba Hung
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Giao thu'c phan giai dia chi
(ARP - Address Resolution Protocol)

Tong quat Cac truong Kich thure Cac gia tri
(byte)
Ethernet Ethernet Destination 6 Dia chi may nhén, trong trudng hop nay la mot dia chi
Header Address quang ba
Ethernet Source 6 Dia chi cia may gdéi thong diép
Address
Frame Type 2 Kiéu khung, ia tr1 1a 0x0806 khi ARP yéu clu va
P 0x8035 kh%ARIgtra 101 Y
ARIP request/ Hardware Type 2 Gia tri 1a 1 cho mang Ethernet
reply
Protocol Type 2 Co gia tri 1a 0x0800 cho dia chi IP
Hardware Address 1 Chiéu dai cua dia chi vat 1y, co gia tri 12 6 cho mang
Size Ethernet
in bytes
Protocol Address Size 1 glhleu dai dia chi cua giao thue, c6 gia tri 1a 4 cho giao
in uc [
bytes
Operation 2 La 1 néu 1a khung yéu cau, 1 2 néu 1a khung tra 10
Sender Ethernet 6 -
Address
Destination Ethernet 6 Tang mangHge BaddiBedén trong yéu cau cia ARP 70
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e

Giao thuc phan giai dia chi ngudgc RARP
(RARP - Reverse Address Resolution Protocol)

N

® Giao thirc RARP duwoc dung dé anh xa dia chi mot dia chi
MAC vé mét dia chi IP

® Dung tron cac hé thong tram lam viéc khéng dia clrng
(Diskless workstation)

® Cac may tram can c6 mdt dia chi IP dé giao tiéo voi
server.

® Trén server duy tri mot bang md ta mbi twong quan gitra
dia chi vat ly va dia chi IP cua cac may tram.

® Khi nhan duoc yéu cau RARP, server tim trong bang dia
chi va tra vé dia chi IP twong (rng cho may tram da goi
yéu cau

/
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4 N

Giao thurc thong diép diéu khién Internet
( )

® Cac théng diép cua giao thirc dwgc goi di trong cac goi
tin IP va dwoc dung dé goi di cac bao 16i hay cac thong
tin diéu khién
® |CMP tao ra nhiéu loai thong diép hiru ich nhw :
Dich dén khéng t&i dwoc (Destination Unreachable),
Tham hai va tra 1&i (Echo Request and Reply),
Chuyén huwéng (Redirect),
Vwot qua thoi gian (Time Exceeded),
Quang ba bd chon dwd'ng (Router Advertisement)
Coé lap bd chon dwdng (Router Solicitation)

Tang mang - Ngdé Ba Hung 72
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(Computer Network)
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4 N

Muc dich

Chuwong nay nham gi®i thiéu véi ngudi
doc nhirng nOi dung sau:
Vai tro cua tang van chuyen va cac churc

nang ma tang van chuyén cung cap cho tang
trng dung

Y nghia va co ché thiét Iap noi ket va giai
phéong ndi két cho cac ndi két diém — diém

Chi tiet vé hay giao thire TCP va UDP thudc
tang van chuyéen

\_ %
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4 N

Yéu cau

Sau khi hoc xong chwong nay, nguoi
hoc phai cé dwoc nhU'Jng kha nang sau:
Bien luan duwoc sw can thiét cua tang van

chuyén trong mét lién mang

Giai thich dwoc co che thlet Iap va xoa noi két
cac cuoc giao tiép diém-diém cula tang van
chuyén

Trinh bay dwoc nguyén tac hoat dong cua hai
giao thirc TCP va UDP cua mang Internet

\_ %

Tang van chuyén - Ngé Ba Hung 3
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4 N

Nhiém vu cla tAng van chuyén

Tang mang dam bao truyén tai kiéu
Host -to- Host

Tang van chuyén dam bao truyén tai
kieu End point —to- End point

End point la cac chwong trinh rng dung
Cap dich vy van chuyén gai tin hiéu qua,
tin cay va tiet kiem chi phi cho nguwoi
dung

\_ /

Tang van chuyén - Ngd B4 Hung 4



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vi tri cGa tdng van chuyén

Host 1 Host 2
Téng (rng dung Ting (rhyg dung
Giao dién van chuyén
Biachi | iingdung
o 2dN chuyén|
- TPDU -
Thure thé o = | Thuec thé
Ve 2 Ve
,’l Giao thirc van chuyén l
L S
Bia chi mang Giao dién mang /
vin chuyén
Tang mang Téng mang

Tang van chuyén - Ngbé B4 Hung
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™

Dich vu cung cdp bdi tang van chuyén

Hai kiéu dich vu
Co ndi két :
* Thiét 1ap noi két,
* Truyén di¥ liéu
* Huy ndi két
Khéng ndi két
Cac ham dich vu co s dé triéu goi cac dich vu
van Chuyen va cac ham nay la don glan duy
nhat va doc 1ap v&i cac ham co s& & tang
mang

/
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N’a

Cac ham dich vu cd sd - Co noi két

Ham

LISTEN

CONNECT

SEND

RECEIVE

DISCONNECT

Gai tin goi di

Khoéng co

Yéu cau két ndi
(Connection Request)

Dt li¢u (Data)

Khong cé

Yéu cau huy két noi

(Disconnection Request)

Y nghia

Nghén cho dén khi tién trinh nao d6 nbi két toi

Chu dong yéu cau thiét 1ap ndi két dén tién trinh khac

Go1 thong tin di

Nghén cho dén khi mot goi tin dén va nhan no

Muon huy két n61 voi bén doi tac

Tang van chuyén - Ngbé B4 Hung
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™

Cac ham dich vu co sG - Khong noi két

Ham Géi tin goi di Y nghia
SEND Dt liéu (Data) Goi thong tin di
RECEIVE Khéng co Nghén cho dén khi mot géi tin dén va nhin nd

/
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e

Cac yéu to cau thanh
giao thuc van chuyén

™

\_

E)leu khlen 16i, danh so6 thi tw goi tin va diéu
khién luong di¥ liéu.

Méi trwdng giao tiép qua mot tdp cac mang
trung gian

Nhirng van dé can quan tam:
Pinh dia chi cac tién trinh trén cac host

X ly nhwng trwo’ng ho’p mat goi tin, goi tin di cham
dan dén man ky va g&i thém mét gai tin bj trung Iap,

Pong bd hoa hai tién trinh dang trao d6i di liéu khi ma

chung dang & rat xa nhau

%

Tang van chuyén - Ngbé B4 Hung
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e

Pinh dia chi

™

Pia chitién trinh 18 s s
len trin TSAP 1208 | Tang
TSAP (Transport (ﬁ/ ing dung 7
Service Access ke [Tanavan| 7%
P . t) | wan chuyén | Chuyén TSAP 1522, TSAP1836
oint). &
P in AN
Mang Internet 1a dung A s | hsee
sO hiéu cong (port), i . i
| ang |
Mang ATM la AAL- ; LKoL i
SAP E Tﬁng E
Tang mang duwoc goi o
la NSAP
Tang van chuyén - Ngé Ba Hung 10
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e

Thiét Iap noi két

o

Host 1 Host 2

-—— uelb oy

Three-way hand-shake
Hoat dong binh thwong.

Host 1 Host 2
Ban trung 13p cii

(b)

Ban CR bi trung lap /

Tang van chuyén - Ngbé B4 Hung
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e

Thiét Iap noi két
Host 1 Host 2

Ban trung lap cii

REug
CT(a
Ck ..
= y)

(c)

Ca CR va ACK deu bi trung lap

/
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4 N

Giai phong noi két

Hai kiéu giai phéng nodi két:
Ki,éu di bé hoat ddng nhw sau: khi mét bén cat
noi két, két ndi sé bi huy bod (gidbng nhu trong
hé thong dién thoai).
Kiéu dong bg lam viéc theo phwong thirc
ngwoc lai: khi ca hai déng y huy bo néi két,
ndi két méi thwe sy dwoc hay

\_ %
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e

Giai phong noi két di bo

uelB 1oyL

Host 1

——

Host 2

X908

Khéng con viéc phan
phoi dir ligu khi ma két
néi da bi cat

Tang van chuyén - Ngbé B4 Hung 14
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4 N

Giai phong noi két dong bo

M6t nut phai tiép tuc nhan di liéu sau
khi da g&i di yéu cau gidi phéng noi két
(DISCONNECT REQUEST - CR), cho
dén khi nhan dwoc chap thuan hay bd
noi két ctia bén doi tac do

S&r dung phuwong phap hay ndi két ba
chiéu cung v&i bd dinh thoi

Tang van chuyén - Ngé Ba Hung 15
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Giai phong noi

Na

két dong bo

Host 1 Hast 2
GaiDR +
Khéi diing bd dinh thei
G&iOR +

Gidi phang néi ket

Gén ACK

\J

ACK

Khdi dong bd dinh thi

Gidi phong ndi két

Host 1 Host 2
G&i0OR + OR
Khdi dfing b dinh thei
G&i0OR +

Gidi phang nfi ket

G ACK.

T,
‘y

\m

Binh thuwong

Khdi ddng bd dinh thi

Man ky o
Tur gizi phang noi ket

Khung ACK cudi cung bi mat

CuuDuongThanCong.com
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Giai phong n

Na

Ol

két dong bo

Host 1

G&i DR +
Khéi déing bé dinh tho
0

Man ky
G4 DR +
Khéi déng b dinh thei

Giai phang néi két

Gi ACK

Host 2

OR

T
e

*
y
%’

G&iDR +
Khéi ding ho dinh thi

G&iDR +
Khén dding b dinh tho

Giai phang néi két

Host 1

G&i DR +
Khdidng bd dinh théi

Man ky
G3i DR +
Kindi dng ud dinh tho

Mar ky N an
Tu hilly ndi ket

Host 2

*’
Y

DR

<

Tra I bi mat

Goi DR +
Khéi dang bd dinh théi
)

Ménky
Tu hly ndi ket

Tra Ioi mat va cdc géi tin
DR theo sau ciing bi mat

CuuDuongThanCong.com
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e

Piéu khién thong lugng

S dung giao thire clra sO trwot véi kich thwdc
ctra sO cua bén gm va ben nhan la khac nhau

Can phai co so do cung cap buffer dong:

Truoc tién, bén goi phai goi dén bén nhan mét yéu
cau danh rieng so lweng buffer dé chira cac goi bén
goi g&i dén.

Bén nhan ciing phai tra 10 cho bén gaoi sb lwong
buffer t6i da ma no cé thé cung cap.

Méi khi bao nhan ACK cho mot goi tin co so thr tw
SEQ_NUM, ben nhan cling phai g&i kém theo théng
bao cho, bén goi biét 1a lwong buffer con lai 1a bao
nhiéu dé bén g&i khéng lam ngap bén nhan

Tang van chuyén - Ngé Ba Hung 18
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Piéu khién thong lugng

A Thdng diép B Giai thich
1 = <yduU cau S buffers> — A mudn B cung cap & buffers
— p— -
2 <gck = 0, buf = 4> E chi cap cho A 4 buffers thdi
— —
3 — <52 = 0, data = mO= — A con lal 3 buffers
4 <seq =1, data=m1> A ocon lal 2 buffers
A— A — .
Théng digp bi mat, nhong A nghi né con 1
3 = <seq= 2 data=m2> _— huffer
— — .
E bao nhan cho thdéng digp O wa 1, con 3
B m— Zgck =1, buf= 3> e— buffers
i — i —
7 <geq = 3, data = m3> A con lai 1 buffer

Tang van chuyén - Ngé Ba Hung 19
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b

(A4 N

leu

khién thong lugng

10

11

12

13

14

15

16

<seq =4, data = md=

<gseq = 2, data=m2=

<ack =4, buf = 0=
<ack =4, buf=1=>
<aclk =4 buf = 2=

<gseq = 5, data = mo=

PETT

<gseq = 6, data = mG=

<ack = 6, buf = 0=

<gck = 6, buf = 4>

RRERE

A khéng con buffer ndo va phai dirng

Théng diép thir 2 cha A man ky va dugc

truyén lai

Mol thir da duoc bao nhan, nheng A WA

nghén

A cothé gdi 1 gai tin thiy 5
B cdthém 1 buffer nika

A con lai 1 buffer

Anghén mot 1an niva

A van con nghén

kKha nang dan dén deadlock

Tang van chuyén - Ngbé B4 Hung

CuuDuongThanCong.com
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4 N

Tang van chuyén trong mang Internet

Nhiém vu
Pam bao viéc phan phoi thédng diép qua mang.
Phan phoi cac thong diép theo thi tw ma ching dwoc
goi.
Khéng lam trung lap théng diép.
Ho6 tro nhirng thdong diép cé kich thwoc Ion.
Hb tro co ché dong bd hoa.
Hé tro viéc lién lac cla nhiéu tién trinh trén méi host
HO tro hal phwong thire hoat dong
Khong ndi két (UDP)
C6 ndi két (TCP)

o /

Tang van chuyén - Ngbé B4 Hung 21
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/Giao thu'c UDP \

(User Datagram Protocol)

UDP la dich vu truyén di liéu dang khéng noi
két.

Khéng cd thiét 1ap ndi két gitra hai bén truyén
nhan,

Géi tin UDP (segment) c6 thé xuat hién tai nit
dich bat ky luc nao.

Cac segment UDP tw than chira moi thdng tin
can thiét dé co thé tw di dén dich.

o /

Tang van chuyén - Ngbé B4 Hung 22
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/Giao thirc UDP
(User Datagram Protocol)

™

0

16

31

SrcPort

DstPort

Checksum:La phan kiém
tra 16i tdng hop trén

Length

Checksum

Data

W

phan header, phan dt
liéu va ca phan header

ao.

Phan header &o chiva 3
trwong trong IP header:
dia chi IP nguon, dia chi
IP dich, va trwéng chiéu
dai cua UDP.

/

Tang van chuyén - Ngé Ba Hung 23
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/Giao thac UDP
(User Datagram Protocol)

Phwong phap kiém tra 16i
u_short
cksum(u_short *buf, int count)
{
register u_long sum = 0;
while (count--)
{
sum += *buf++;
if (sum & OxFFFF0000)
{
/* bit carry xuat hién, vi thé gap va céng dén né lai */
sum &= OxFFFF;
sum++;

}

}
return ~(sum & OxXFFFF);

!

/

Tang van chuyén - Ngbé B4 Hung
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/Giao thuc TCP \

(Transmission Control Protocol)

TCP la giao thirc cung cap dich vu van
chuyen tin cay, huong noi két theo kiéu
truyén thong tin bang cach phan luéng

cac bytes.

TCP la giao thire truyén song cdng, hd
tro co ché da hop

TCP la giao thirc hwédng bytes

o %

Tang van chuyén - Ngé Ba Hung 25
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/Giao thdc TCP

™

(Transmission Control Protocol)

o

Tién trinh g&i

[ ]

Buffer g&i

[ 1 Ghi cac bytes

Segment

Segment

Tién trinh nhan

A

1]
[_1 Boc cac bytes

[ ]

TCP

Buffer nhan

A

Segment

Truyén cac segments

/

CuuDuongThanCong.com

Tang van chuyén - Ngbé B4 Hung
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/Giao thac TCP
(Transmission Control Protocol)

Bén chua déng
(client)

Bén bi déng
(server)

Bat tay trong TCP

Client Server

dang déng

\
poE

/

g_':_

o

=

)

=

Q;

O

.9 -

da déng

dang déng

da déng

Huay bat tay trong TCP

/

CuuDuongThanCong.com

Tang van chuyén - Ngbé B4 Hung
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4 N

Piéu khién thdng lugng trong TCP

La giao thirc truyén hudng bytes
MGi lan truyén di mét Segment
56 thir tw khéi dau

SequenceNum

*¥Y ¥y L 4
Dk ligu Hdr

Dir ligu Hdr

T : -
\ Acknowledgement

Tang van chuyén - Ngé Ba Hung 28
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Piéu khién thdng lugng trong TCP

S dung giao thirc Bén géi Bénnhan Buffer
cwa soO truot 6o 2KE—»

=]
-y
=

réng

St ny
. TACRK=2048 WIN= o048 |—

il

2KB

Géi tiép
2KB

(2K [ 5Eq =7oag]

day

Bén géi bi ) Bé&nnhan da

h =0 —
nghén PO = aope W xr Iy 2KB
= 2048 2KB
oK ﬁmﬂﬁwm
Bénggicé *

thé g&i téi —w
da 2KB

m

. 2KB

Tang van chuyén - Ngé Ba Hung 29

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

/Giao thac TCP
(Transmission Control Protocol)

™

0 4 10 16 31
SrcPort DstPort
SequenceMNum

Acknowledgment
HdrlLen 0 Flags AdvertisedWindow
Checksum UrgPtr

Options (variable)

TN SRS N

Data

\ Flags = [ SYN, FIN, RESET, PUSH, URG, ACK]

CuuDuongThanCong.com

Tang van chuyén - Ngbé B4 Hung
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Tang ung dung
(Application layer)
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Gidi thiéu vé tang Ung dung

\_

Application: 1a cac tién trinh phan tan va

giao tiép

Chay trén cac may tinh mang
& khéng gian nguwoi dung (user
space)
Trao doi cac thong diép
e.g., email, ftp, Web

Application-layer protocol§
La mot thanh phan cua ng
dung
Dinh nghia cac thong diép
dworc trao déi va cac tac vu
dwoc thwe hién ‘
St dung cac dich vu cua tang
van chuyén (TCP/UDP)

application

transport

transport
network
data link |
hysical |£J
—
_ =&
iCUPe N\
=:(r[ -
- QOO
Lely
application gy )
transport —_—
network <o

network

data link

data link ¢
physical g

physical

/

Tang &ng dung - Ngd Ba Hung
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e

MO hinh Ung dung client — server

™

Cac l]’ng dung dU’O’C th|ét ké g("jm hai application
phén: C|ient Vé server transport

network
Client:
Khéi tao cudc giao tiép voi server
Yéu cau cac dich vu cla Server,
Web: web browser

O
. . s LA : ) - —
e-mail: Chwong trinh g&i nhan mail II\;LJ) et
Server: ()
. R - S ly
Cung cap cac dich vu dwoc yéu cau Li\\\fb

tee client @@ 25 apphca‘hon
> s A 5 transport
Web server: goi cac trang web vé G network
. @ & data link
client physical

Mail server: phan phat mail

= requess
(7 :@.V
;

S 4
"
- >

/

Tang &ng dung - Ngd Ba Hung
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e

Mot sd dich vu tiéu biéu

DIC
DIC
DiC

Hé thong tén mién (DNS — Domain
Name System)

n vu thw dién t (Email Service)
n vu Web (Web service)

h vu truyén tai tap tin (File Transfer

Protocol)

Tang &ng dung - Ngd Ba Hung
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Gidi thieu ve DNS
Giao thire IP str dung dia chi IP dé dinh vi cac may tinh

trong mang, Vidu: 203.162.36.145

Poi v&i cac router, dia chi IP giup viéc vach dwdng di cho
cac goi tin duwoc thwc hién moét cach dé dang

DPoi voi ngwdi str dung, dia chi IP kho nho dé cé thé truy
van dén cac dich vu

Can co co ché dat tén cho cac may tinh dé& nhé hon cho
nguoi st dung

Truy cap. dén web site clla Khoa CNTT-BH Can tho bang
dia chi nao dé nh& hon ?

http://203.162.36.146
http://www.cit.ctu.edu.vn

\_ /
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‘ Nguw&i dung

vWt.ctu.edu.vn

www.cit.ctu.edu.vn
TCP www.cit.ctu.edu.vn
IP 203.162.36.146
Name Agent
203.162.36.148

203.162.36.146

cit.ctu.edu.vn 203.162.36.146

Host Nam IP
WWW 203.162.36.146 ‘
Mail 203.162.36.145 TCcP

203.162.36.146

TCP

IP

203.162.36.146

Tang &ng dung - Ngd Ba Hung
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4 N

Gidi thieu ve DNS

DNS (Domain Name System) la giai phap dung
tén luan ly (tén mién) thay cho dia chi IP kho
nhé khi sty dung cac dich vu trén mang

Vi du: www.cit.ctu.edu.vn
vn : Viét nam
edu: T6 chire thudc linh vwe gido duc
ctu : Dai hoc Can Tho
cit : Khoa CNTT
www: Tén may tinh lam dich vu web cua khoa CNTT

\_ /
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4 N

Cac khai niém trong DNS

Khéng gian tén (Name Space):
La tap hop tat ca cac tén tuan theo mot qui wéc dat tén nao dé
Vi du qui woc dat tén caa MS-DOS

Khéng gian tén phang (Flat name space)
La khéng gian ma & do tén 1a mét chudi ky tw khdng cau tric
Vi du: MS-DOS, Unix

Khéng gian tén phan cap (Partitioned Name Space)
Khong gian tén dwoc chia thanh nhirng I&p roi nhau dwoc goi la
cac mien (Domain)
Céac mién c6 moi quan hé v&i nhau vé mat to chirc hay vat ly,
thwdng hinh thanh mét cay phan cap: cha — con
Vi du: Hé thdng tén mién trén Internet

Tang &ng dung - Ngd Ba Hung
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e

Khong gian tén phan cap

com domain

apnic.net
domain Fan

goog.le
tislabs
moon \

net
domain

* M&i mién cé mot tén goi 1a Tén mién (Domain Name)

\ * Vi du: edu.vn; ctu.edu.vn; cit.ctu.edu.vn, microsoft.com

Tang &ng dung - Ngd Ba Hung
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e

Khong gian tén cua Internet

™

M

gy mill arg net  uk fr

/\/\ AN AN AAA AN

princeton o it cisco o yahoo nasa consf arpa conavy  acm o ieee edu

A ANNANNNANNA N

M6&i mién dwoc gan cho mét tb chire, né chira
thdng tin vé cac may tinh thubc t6 chire do, vi du /\ A A
tén va dia chi IP cua cac may tinh ol

DNS Server may tinh chay dich vu giéj dap tén
mién. DNS Server duy tri mét bang géom nhiéu
\muc ttr. M6i muc tir sé chira tén va dia chi IP

twong rng cla cac may tinh

Tang &ng dung - Ngd Ba Hung
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4 N

Khong gian tén cua Internet

Tén may tinh (Computer Host name)

Tén may tinh trong mang TCP/IP la mot tén luan ly dwoc
gan lién véi mét dia chi IP duy nhat

Tén luan ly dwoc sir dung vi né dé nhé
Vi du:
e vn : Viét nam
e edu: T chirc thudc Iinh vwe gido duc
e ctu : Pai hoc Can Tho
o cit : Khoa CNTT
e www: Tén may tinh lam dich vu web cua khoa CNTT

Tang &ng dung - Ngd Ba Hung
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4 N

Name Server trén Internet

m

gy mill arg net  uk fr

/\/\ AN N ANAA O

princeton ::: mit cisco o yahoo nasa ::onsf o oarpa o onavy  acm i ieee ady

A AN NA AN NANANAA /O\
A~ A

o0
-

cit 5e CusC
mail e

\ Q Name Server /
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Name Server trén Internet

Phan tich tén (Resolving Names):
La tién trinh anh xa t& dang tén mién sang dia chi IP
(forward lookup)

Phan tich dia chi (Resolving IP Addresses)
La tién trinh anh xa t dia chi IP sang tén cia mdt may tinh
(reverse lookup)

Name Server dam nhan 2 vai tro nay

\ung c6 tham quyén (ZOA-Zones of Authority):

La mot phan cua khdng gian t&n ma mét Name Server ndo
do6 ¢6 nhiém vu thwe hién tién trinh phan tlch tén va dia chi

M6t ZOA chira it nhat mot Domain, goi 1a mién goc va cé
thé c6 mét hodc nhiéu mién con

Mot Name Server cé thé phu trach moét hoac nhiéu /

ZOA

Tang &ng dung - Ngd Ba Hung
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4 N

Cac loai DNS Server trén Internet

Primary name server: Duy tri mét co s¢
dir lieu vé ZOA do minh phu trach
Secondary name server: Sao chép dw
phong di¥ liéu ZOA cua cac primary
name server vao co s¢ dir liéu cua minh
Cachlng domain name server: trir lai cac

yéu cau phan tich tén da giai quyét dé
tadng toc do phan tich tén

\_ /

Tang &ng dung - Ngd Ba Hung
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e

Co sG dir lieu cua DNS

(Tén, Gia tri, Kiéu, Lép, TTL)
Tén anh xa Gia tri
e www.cit.ctu.edu -> 203.162.36.146
Kiéu: Chi ra cach thirc ma Gia tri dwoc thong
dich

L&p: Cho phép thém vao céac thuc thé khéng
do NIC quan ly

TTL: Thoi gian song

Tang &ng dung - Ngd Ba Hung
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e

Co sG dir lieu cua DNS

\_

(Tén, Gia tri, Kiéu, Lop, TTL)

Kiéu A: Tén mién sang dia chi IP
* (ns.ctu.edu.vn, 203.162.41.166, A, IN)

Kiéu NS: Tén mién va Name Server cla co
® (ctu.edu.vn, ns.ctu.edu.vn, NS, IN)

Kiéu CNAME: Bat bi danh cho mdt tén may tinh da co
® (dns.ctu.edu.vn, ns.ctu.edu.vn, CNAME, IN)

Kiéu MX: Tén mién va Mail Server cho mién
® (ctu.edu.vn, mail.ctu.edu.vn, MX, IN)

%

Tang &ng dung - Ngd Ba Hung
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e

Co sG dir lieu cua DNS

N

Root name server chira
Chtra mét mau tin NS cho maéi server cap hai.

M6t mau tin A dé théng dich tir mot tén server cap hai sang dia chi IP

cua no.

(edu.vn, dns1.vnnic.net.vn, NS, IN);

(dns1.vnnic.net.vn, 203.162.57.105, A, IN)
Twong tw cho cac Name Server th&r cap

dns1.vnnic.net.vn:

Server tén gic

Searver tén cla
Wigt nam

® (ctu.edu.vn, ns.ctu.edu.vn, NS, IN) 203:162.57.105
® (ns.ctu.edu.vn, 203.162.41.166, A, IN) :/

ns.ctu.edu.vn:

Serverténcla i

(mail.ctu.edu.vn, 203.162.139.21, A, IN)
(www.ctu.edu.vn, mail.ctu.edu.vn, CNAME, IN)

(cit.ctu.edu.vn, ns.cit.ctu.edu.vn, NS, IN) BH Céan Tho

(ns.cit.ctu.edu.vn, 203.162.36.144, A, IN) 203-16i41-166
(ctu.edu.vn, mail.ctu.edu.vn, MX; IN)

Server tén cla
Khoa CHNTT

203.162.36.144

AN

/

Tang &ng dung - Ngd Ba Hung
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e

Tién trinh phan tich tén

™

Mbi Name Server biét dia chi cla it nhat
MmOt Root Name Server:

(., a.root-servers.net, NS, IN)
(a.root-server.net, 198.41.0.4, A, IN)

Tang &ng dung - Ngd Ba Hung
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root hame server
198.41.04

edu.vn

203.162.57.105 )
princeton.edu

edu.vn dns.princeton.edu

203.162.57.105

ctu.edu.vn
203.162.41.166

www.clt.ctu.edu.vn

www.Ccit.ctu.edu.vn

A

ctu.edu.vn

203.162.41.166 ci’r.c’ru.edu.vnwww .cit.ctu.edu.vn
203.162.36.144

v

cs.princeton.edu
dns.cs.princeton.edu

www.cit.ctu.edu.vn 203.162.36.144

. 203.162.36.144 www.cit.ctu.edu.vn
cit.ctu.edu.vn

203.162.36.144

www.clt.ctu.edu.v

o
«

@ ‘g
www.cit.ctu.edu.vn MrBlabla.cs.princeton.edu
labla

203.162.36.144 Mr B
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4 N

Gidi thiéu vé hé thong thu dién tur

alr 1N

G&inhan thw thong £
A A mail k.
qua hé thong mang server |, fuser
, , _I]]l]]l] agen
may tinh 00000 SM'Q r;']i, .
Hethéng gom3 g, IR (08
thanh phan chinh Nlﬂ A
' il /A user
Us§r Agent _mail
Mall Server air |\
LOLIDIL] user

Mail Protocols Ak |agent
user
\ /
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4 N

Gioi thieu ve he thong thu dien tu
alr I
User Agent 2 agent
“mail reader” mail fleer
server
. .y . \ aqen'r
composing, editing, reading SMTP oLl
mail messages K mail | mzzk
Ex: Eudora, Outlook, elm, SMTP GS:,;
Netscape Messenger Nl /00000
outgoing, incoming . r'?a” }V\TP e
messages stored on server |eerver agent
air |\
00000 [user
AT agent
user
\ agent /

Tang &ng dung - Ngd Ba Hung
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4 N

Gioi thieu ve he thong thu dien tu
alr Y
Mail Servers user
. . . [ [ logeni
mailbox contains incoming mail al~ [ N
messages (yet to be read) for | server : “Se'"T
user e L
message queue of outgoing ?DDDD T\‘ mail |
(to be sent) mail messages server | | user
Communication between Mails’\’l-‘-P /Dmmﬂ agent
Serve.rs. | | s SMTP J—
® client: sending mail mail user
server server agent
“ ”, - . _ alr
* “server”: receiving mail  |gonon| fuser
server alr 0 agent
user
agent

Tang &ng dung - Ngd Ba Hung
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Gidi thiéu vé hé thong thu dién tur

™

o

Mail Protocols

SMTP (Simple Mail
Transfer Protocol)
RFC822

POP3 (Post Office
Protocol version 3
[RFC 1939])

IMAP: (Internet Mall
Access Protocol [RFC
1730]):

5

alr 1
user
agent

mail
server

i
0000

SM'Q

mail
server

g
00000

/ATP

alr 1N

user
agent

Receive

{ user

agent

=

mail
server

i
00000

alr 0
user
agent

MTP: send
POP3/IMAP

alr Y
user
agent

|/

alr N
user'
agent
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4 N

Electronic Mail: smtp [RFC 821]

S dung TCP dé chuyén mail tir client dén server, port 25
Chuyén mail trwc tiép: sending server to receiving server
Chuyén tai qua 3 giai doan

handshaking (greeting)

transfer of messages

closure
Twong tac theo kiéu command/response

ASCII text
status code and phrase

Théng diép phai ma héa dudi dang 7-bit ASCII

o /
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Electronic Mail: smtp [RFC 821]

\_

220 hamburger.edu

: HELO crepes.fr

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

250 alice@crepes.fr... Sender ok

: RCPT TO: <bob@hamburger.edu>

250 bob@hamburger.edu ... Recipient ok
: DATA

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

How about pickles?

250 Message accepted for delivery
: QUIT
221 hamburger.edu closing connection

DOAODOQADLODODODOGD

/
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Mail message format

o

RFC 822: standard for text{
message format:
header lines, e.g’,

To: W

From:

Subject:
<CRLF>

<CRLF>

body

the “message”, ASCII
characters only

blank
line
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/MIME (Multipurpose Internet Malil
Extensions)

Cho phép email mang dwoc nhiéu loai dir
liéu: audio, video, hinh anh, tai liéu Word, ...
RFC 2045, 2056

GOm 3 phan:
Phan I: b6 tdc cho phan header cti clia RFC 822 dé
mo ta di¥ liéu chira trong phan than

Phan IlI: 14 cac dinh nghia cho mét tap cac kiéu noi
dung (va kiéu con néu co).

Phan Ill: md ta cach thirc ma hoa cac kiéu di lieu

Tang &ng dung - Ngd Ba Hung
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/MIME (Multipurpose Internet Malil \
Extensions)

. From: alice@crepes.fr
MIME version P

\\\\\\\\ To: bob@hamburger.edu
Subject: Picture of yummy crepe.
method used

' MIME-Version: 1.0
to encode data Content-Transfer-Encoding: base64

"“ﬂfﬂnedkldaTq///,////'Content_Type: image/jpeg
type, subtype,

parameter declaration A\ oo
///////' ...... base64 encoded data
encoded data

o /
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Extensions)

/MIME (Multipurpose Internet Malil

™

o

Phan I: bd tdc cho phan header cii clia RFC 822

dé mé ta dir liéu chira trong phan than

Tén
MIME-Version:
Content-Description:

Content-Type:

Content-Transfer-Encoding:

Gia tri
Phién ban MIME dang st dung
M0 ta trong thu dang co6 dir li¢u gi

Mo ta kiéu dit liéu dang nim trong thur

M0 ta cach thirc ma hoa dit li¢u trong thu

CuuDuongThanCong.com
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/MIME (Multipurpose Internet Malil \
Extensions)

Phan II: 1a cac dinh nghia cho mot tap cac kiéu
nOi dung (va kiéu con néu co)

Kiéu Y nghia
image/gif Anh dang gif
imagel/jpeg Anh dang jpeg
text/plain Vian ban don gian

Vian ban mé rong (c6 dat font chir, dugce dinh dang dam, nghiéng hoac

text/richtext gach dudi ...)

Dt li€u trong thu duoc Xudt ra tir mot ung dung nao do. Chéng han:

application application/postscript: tai li€u Postscript ( .ps)
application/msword. tai liéu Microsoft Word (.doc)

Tang &ng dung - Ngd Ba Hung
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MIME (Multipurpose Internet Mail
Extensions)

Multipart - type
From: alice@crepes.fr
To: bob@hamburger.edu
Subject: Picture of yummy crepe.
MIME-Version: 1.0
Content-Type: multipart/mixed; boundary=98766789

--98766789
Content-Transfer-Encoding: quoted-printable
Content-Type: text/plain

Dear Bob,

Please find a picture of a crepe.
--98766789
Content-Transfer-Encoding: base64
Content-Type: imagel/jpeg

...... base64 encoded data
--98766789--

Tang &ng dung - Ngd Ba Hung
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N

/MIME (Multipurpose Internet Malil
Extensions)

Phan Ill: md ta cach thirc ma hoa céac kiéu div
liéu thanh dang ASCII chuan.
MIME s dung phwong phap ma hoa trwc tiép div liéu
nhi phan thanh cac ky tw nhi phan, goi la base64.
Anh xa 3 bytes di liéu nhj phan nguyén thay thanh 4
ky tw ASCII
3 bytes (8bits) = 4 ky tw (6bits)
* Ma 0 anh xa thanh A,
¢ 1 anh xa thanh B, ...

® Sau khi chi ¢6 52 chir cai ca hoa lan thwérng, 10 chir s
\ tir 0 dén 9 va cac ky tw dac biét + va /.
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Giao thuc SMTP / 25

o

DODAAQDLONDODLONDOD

220 ctu.edu.vn

: HELO cit.ctu.edu.vn

250 ctu.edu.vn says hello to cit.ctu.edu.vn

: MAIL FROM: <ptphi@cit.ctu.edu.vn>
: 250 Sender ok
: RCPT TO: <lhly@yale.edu>

250 Recipient ok

: DATA

354 Enter mail, end with "." on a line by itself

: Subject: It's Xmast!
: So | hope you a merry Xmas and a happy new year!

250 Message accepted for delivery

: QUIT

221 Bye-Bye

/
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Giao thi'c POP3 / 110

Client Server Giai thich

+OK POP3 server ready Server san sang phuc vu client

USER ptphi
+0OK Server xac nhan nguoi dung hop 1€

PASS godblessus
+OK login successfully Chung thuc thanh cong

LIST ptphi kiém tra hop thu
+0OK Hop thu cta ptphi con hai thu chua nhan vé, thu thtr nhat
1 1024 co kich thude 1024 bytes, thu thir hai ¢6 kich thudc
2 2550 2550 bytes

RETR 1 ptphi tai thu thir nhat vé
+0OK server goi thu thir 1 cho ptphi

DELE 1 ptphi x6a thu thir nhat trong hop thu
+0OK server xod thu thar 1 thanh cong

QUIT ptphi hily ndi két
+OK Bye-Bye server huty ndi két

Tang &ng dung - Ngd Ba Hung

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

4 N

Giao thi'c IMAP / 143

POPS3 thich hop trong treong hop nguoi
dung thwong xuyén truy xuat mail

POP 3 tai mail vé may ca nhan, mail nam rai
rac néu nguwdi dung st dung nhiéu may tinh
khac nhau

IMAP (Internet Message Access Protocol),
dwoc dinh nghia trong RFC 2060:

Nguwdi dung khéng can tai mail vé may tinh cuc bd

\_ /
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So sanh gitra POP3 va IMAP

Tinh nang POP3

Giao thure dugc dinh nghia & dau? RFC 1939
Cong TCP duoc dung 110

Email dugc luu & dau PC cua nguoi dung
Email duoc doc 6 dau Off-line
Thoi gian ndi két It

Str dung tai nguyén cua server Téi thiéu
Nhiéu hop thu Khong

Ai luu phong ho céc hop thu Nguoi dung
Tét cho nguoi dung di dong Khong
Kiém soat ctia ngudi dung ddi véi viée tai thu vé t

Tai mot phan thu Khong
Quota dia ¢ 1a van dé khong? Khong

DE cai dat Co

Pugc hd trg rong rai Co

IMAP

RFC 2060
143

Server
On-line
Nhicu

Nhiéu hon
Dung

ISP

Co

Tot

Co

Thinh thoang
Khong

Pang phat trién

CuuDuongThanCong.com
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Dich vu World Wide Web

http: hypertext transfer protocol @

client/server model PC running 43

client: browser that Explorer
requests, receives,
“displays” Web objects
server: Web server
sends objects In
response to requests

http1.0: RFC 1945
http1.1: RFC 2068

Server
running

NCSA Web
server

Mac running

Navigator /
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Dich vu World Wide Web

™

o

http: TCP transport service:
client khdi tao mot ndi ket TCP den server & dang
lang nghe & cong 80
Server chap nhan ndi két TCP tw Client

Théng diép theo giao thirc HTTP dwoc trao doi
gitra client va server

NGi két TCP bj dong lai
http la giao thirc khong trang thai “stateless”

Server khong Iwu gilr thdng tin nao vé cac yéu
cau trong qua khr cua client

/
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Cau truc request / HTTP

request lin
(GET, POST,
HEAD commands)

Carriage return,

\ indicates end

cr

If

header

. ccept-language: fr
‘ lines

line feed

request
line

e\ : 1 header
ET /somedir/page.html HTTP/1.0
'ser-agent: Mozilla/4.0

ccept: text/html, image/gif,image/jpeg

__4{extra carriage return, line feed)

y

of message
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e

Cau truc request / HTTP

Hanh dong

OPTIONS

GET
HEAD

POST
PUT
DELETE

TRACE
CONNECT

Mo ta
Y €u cau thong tin vé cac tuy chon hién co.

Léy vé tai liéu duoc xac dinh trong URL

Lay vé thong tin tho vé tai liéu duoc xac dinh trong URL

Cung cap thong tin cho server
Tai tai li€u 1€n server va dat ¢ vi tri dugc xac dinh trong URL

Xoa tai liéu nam 6 vi tri URL trén server
Phan hoi lai thong di€p yeu cau

Duoc st dung boi cac proxy

/
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Cau truc response / HTTP

N

status line
(protocol
status code
status phrase)

header

lines
data, e.q.,
requested
html file

\_

HTTP/1.0 200 OK

Date: Thu, 06 Aug 1998 12:00:15 GMT
Server: Apache/1.3.0 (Unix)
Last-Modified: Mon, 22 Jun 1998 .....
Content-Length: 6821

Content-Type: text/html

data data data data data

Tang &ng dung - Ngd Ba Hung

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cau truc response / HTTP

Ma

1xx

2XX

3xx

4xx

Bxx

Loai

Thong tin
Thanh cong
Chuyén huéng
Ldi client

Loi server

Ly do

D3 nhan duogc yéu cau, dang tiép tuc xir 1y

Thao tac da duoc tiép nhén, hiéu dugc va chép nhan duoc
Céan thue hién thém thao tac dé hoan tat yéu cau dugc dit ra
Yéu cau co ct phap sai hodc khong thé dugc dap tmg

Server that bai trong viéc dap tng mot yéu cau hop 16
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Web Caches (proxy server)

™

Pap &ng yéu cau khach hang ma khéng can
truy cap dén server goc
Cache tai browser / proxy
server Proxy
Client g&i dén Web proxy server

Néu ddi twong c6 trong
cache: proxy server sé
tra vé doi twong

)‘
Wz
, ¢ 7
Nguworc lai, proxy server &8 @sQ"(\
yéu cau doi twong tir ¢

server goc va goi @
ngwoc vé cho client client

origin
server

origin
servii////
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/

FTP - File Transfer Protocol

~

file transfer

N
user
at host

local file
system

@ remote file
system
transfer file to/from remote host
client/server model

client: side that initiates transfer (either to/from remote)

server: remote host
ftp: RFC 959
ftp server: port 21

/
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ftp: separate control, data connections

™

ftp client giao tiép véi ftp
server tai cong 21/ TCP

TCP control connection

M& hai ndi két TCP: port 21
control: trao d&i I&nh va 4 ]
cac tra loi gitra client va TCP data connection
server. F,TP port 20 FTP
client server

data: tap tin dir lieu
to/from server
ftp server duy tri trang thai vé
thw muc hién hanh va cac
chirng thwc trede do

/
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Lénh trong dich vu FTP

Lénh Tham s6

FTP host-name

USER user-name

ASCII

BINARY

LS

CD remote-dir
remote-file local-

GET file
local-file remote-

PUT file

MKDIR dir-name

RMDIR dir-name

QUIT

Y nghia
N6i két dén FTP server c6 dia chi host-name

Cung cap tén nguoi dung cho FTP server dé thyc hién qua trinh ching thuc

Chi dinh kiéu dir liéu truyén nhan 1a ky tu
Chi dinh kiéu dir liéu truyén nhan 1a nhi phan

Xem ndi dung thu muc tur xa
Chuyén dén thu myc khac trong hé thong tap tin tir xa

Tai tap tin remote-file trén FTP server vé hé théng tap tin cuc bd va dat tén 1a local-file

Nap tap tin cuc bo local-file Ién server va dat tén 1a remote-file

Tao modt thu muc co6 tén dir-name trén hé théng tap tin tu xa.

Xoba thu muc c6 tén dir-name trén hé théng tap tin tur xa

Pong ndi két FTP va thoat khoi chuong trinh FTP
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