Chuong 6 — Lop Datalink va mang LAN

Muc tiéu

* Hiéu duoc vai trd va chiic nang hoat dong tai 16p Datalink
trong md hinh OSI.

= Nim duoc Nhiém vu va chirc ning mdi 16p trong mé hinh
LAN

= Hiéu dugc cac khai niém co ban vé topology, giao thirc
dicu khién truy cap mdi truong truyén (MAC).

= Nim rd hoat dong diéu khién CSMA/CD

= Nhiém vu va chitc ning cia céac thiét bi dugc st dung
trong mang LAN.

Lop Data-link va mang LAN
No6i dung

M0 hinh phan 16p OSI tai Datalink
Céc cong nghé két ndi sir dung tai 16p Datalink.
Co ché truy nhap CSMA/CD

i

Thiét bi str dung trong mang LAN.
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M0 hinh dich vu 16p Data Link

Application

Presentation

Session Diéu khién truy cap méi truong truyén
(Media access control- MAC)
Transport
Nhan dién duy nhat giao dién trén mi truong truyén
Network Physical address/ MAC-address.
Data link =
Truyén va xir Iy cac khung dit liéu. Pa hop khung dit
Physical ligu trén lién két truyén
M6 hinh OSI va md hinh LAN

OSI Model

Application

Presentation

LAN Model
Session Upper layers
Transport
LLC SAPs
Network OO,
........................ LLC
Chuin IEEE
MAC 802
Physical Physical .
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L6p Physical trong mo hinh LAN

= Puong truyén véi két ndi kim loai va khong khi.
— Keét noi kim loai: cac loai cab:
 Twisted pair (shielded and unshielded)
+ Co-axial cable: think and thick.
« Fiber optical cable
— Khong khi (Wireless): tan so dugc st dung dé truyén thong.
+ 802.11a/802.11b/ 802.11g...
= Céc bd ndi két (Connector) thong thuong:
— RJ-45
— AUI-15/AUI-9
— RS-232C - 25pin

» Biéu din chuén: <data rate><Signaling method><Max segment length>
e.g. 10BaseT,; 10Base 2; 10Base5; 100BaseF...

Fast Ethernet
The original fast Ethernet cabling.

Name Cable Max. segment Advantages
100Base-T4 | Twisted pair 100 m Uses category 3 UTP
100Base-TX | Twisted pair 100 m Full duplex at 100 Mbps
100Base-FX | Fiber optics 2000 m Full duplex at 100 Mbps; long runs

Gigabit Ethernet

Name Cable Max. segment Advantages
1000Base-SX | Fiber optics 550 m | Multimode fiber (50, 62.5 microns)
1000Base-LX | Fiber optics 5000 m | Single (10 n) or multimode (50, 62.5 )
1000Base-CX | 2 Pairs of STP 25m | Shielded twisted pair
1000Base-T 4 Pairs of UTP 100 m | Standard category 5 UTP
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Ti€u chi danh gia mo1 truong truyén

= Po tin cdy
— Kha ning chéng nhiéu
= Cu ly thong tin t6i da
= Dung luong truyén
= Bang thong
* Khé nang bado mat
= Kha ning trién khai va bao dudng
= Chi phi

8.2 MAC layer va cac cong nghé két ndi

IEEE 802 Standards
- 802.2 LOGICAL LINK CONTROL
Z
&=
E DATA
S @ @ 802.5 @11\ @ LInK
Z MEDIUM MEDIUM MEDIUM MEDIUM\ MEDIUM LAYER
§ ACCESS ACCESS ACCESS ACCESS | || ACCESS
I W W oken ring w/ (Gigabit
. LAN)
[4 PHYSICAL| | PHYSICAL| | PHYSICAL| * * * [PHYSICAL P! I -
08 PHYSICAL
LAYER
=|EEE: The Institute of Electrical and Electronic Engineers. 8
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Kién truc IEEE 802.11

= [EEE 802.11 Ia giao thuc str dung tao 16p MAC va dugc
chi dinh cho mang cuc b khong day (wireless LANS).

= C6 2 loai WLAN:
— Mang c¢6 ha tang (Infrastructure network)
— Mang khéng can c6 ha tang Ad-hoc

Két néi khong day
Chuan 802.11

MAC 802.11 MAC

PHYSICAL | | 802.11 || 802.11 802.11a 802.11b
LAYER FHSS DSSS OFDM DSSS

10
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Mang 802.11 Ad-Hoc

= Mang Peer-to-peer

= Thiét lép tam,th(‘yi dé két néi mot sb hé théng truyén
thong can thiét.

* Vd: nhdm nguoi 1am viée st dung laptop hodc Palm,

%\‘ﬁ

trong moi truong giao dich kinh doanh, hodc phong hop.

Mang c6 ha tang
(Infrastructure network)

802.11 LAN 802.x LAN
Portal
[ Distribution System
Access|

Point

= Basic Service Set (BSS)
= Extended Service Set (ESS)

STA, 802.11 LAN  STA;

12
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Wireless LAN Topology

Mang WiFi-BSS

Mang 802.11 Ad-Hoc

Wireless Laptop

Wireless Laptop =, Wireless Laptop

Acess Pint

l —
Laptop hetwark Printer
‘Workstation ‘Wiorkstation

13

biéu khién da truy cap vao moi truong truyén

( Media Multi-Access Control)
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Mang Ethernet

= Ethernet 13 k¥ thuat mang LAN dugc st dung rong rai nhét.

= Ethernet dugc thiét ké dé truyén dit lidu toc d6 cao trong
nhiing khodang céch gidi han.

= Ethernet dugc (mg dung tbt trong méi truong truyén thong
cuc bd véi Iuu lugng khdng thudng xuyén/ tai nhe.

Lich str Ethernet

= 1960s, dai hoc Hawaii.
= 1970s, Xerox phit trién hé thong dau tién.
= 1980, IEEE phat hanh chuan 802.3.

= 1980s, Digital, Intel and Xerox tham gia phat trién va duara
phién ban 2.0 cua k¥ thuat Ethernet, twong thich véi 802.3.
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Lop Data Link trong m6 hinh mang Ethernet

= Sir dung framing dé cAu trac cac bit dit liéu ciing véi céc
thong tin diéu khién lien quan.

= Sirdung “Logical Link Control” (LLC) dé truyén thong
v6i 16p cao hon.

= Su dung dia chi vat Iy “Media Access Control” (MAC) dé
chi dinh mdy tham gia truyén thong.

17

Chia s€ moi trudong truyén

=Str dung logical topology kiéu BUS

A ] B ) C ) D
0 0 C
‘ 79 L Jo L ’o £ 7o
Ly 4 1 Ll
= Multi-access | >

= Base-band
=> collision problem

= MAC- address- 48bits flat address
— vd: 3a.23.4e.ef.10.33
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Su tranh chap duong truyén Contention
va su dung do Collisions

o9 o

To 2

| From PCn

= Nhiéu hon mét node truyén thong tai ciing thoi diém
= Collisions xay ra trong mdi trudng truyén Baseband

From PC1

Collisions

jry N |
N

3 J-L» t just before

RTT/4

att=P/2 t

= Mot xung dot hay dung do (collision) xay ra khi it nhit 2 bit
duoc truyén cung thoi diém trén moi trudng truyén.
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K¥ thuat Ethernet:

= Vén dé dung d6 (Collision) :
- Méi‘tru‘ong “Base-bal}d” cho phép duy nhét mot tin hidu dugc
truyén tai mot thoi diém.
— MBbi trudng Multi-access va Base-band lu6n ton tai kha ning dung
do.
= Mién dung do (Collision domain): 1a khu vyc xdy ra dung
do.
= Collision domain size: kich thuéc mién dung d6 -> ti 16
thudn v6i s6 node nbi vao moi trudng truyén.

21

Collisions domain: mién chia s& truy cap moi trudng truyén

= Gi6i han s6 luong may tinh.
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DPinh dang Ethernet Frame
cau trac Ethernet Frame

= Preamble: Pugc sir dung dé dong bo gitra may nhan va goi.
— 7 bytes 10101010 va 1 byte 1010101011

= CRC: 4 bytes
— Pugce kiém tra sau khi nhan, néu phat hién 161, “Frame” bi loai
bo.
Destination | Source Data
e Address Address (SDU) CRe

= Type: 2 bytes
— Cho biét giao thirc 16p cao, thong thuong 1a IP (trong mot s6 truong
hop c6 thé hd trg Novell IPX va AppleTalk) hay ARP...

Cau tric Ethernet Frame
= MAC-Addresses: 6 bytes
« 3 byte dau nhan dién nha san xuét.
« 3 byte sau chi dinh s series

Cisco : 00-00-0C- 3Com :00-60-8C-

: 00-60-09- : 00-60-08-

Xircom :00-80-C7- IBM  :08-00-5A-

Sun : 08-00-20- Nokia :00-40-43-
bia chi dac biét:

-Broadcast — FF.FF.FF.FF.FF.FF

*Day dia chi multicast
*NIC duy tri danh sach cac nhom multicast phé bién
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To receive

Suspension in T,<T,

Case 1 l Yes
Yes

Assemble frame

|2
v

Start sending

Broadcast jam signal

No | |

Attempts ++

State Diagram for CSMA/CD

Calculate Back-off
@ Attempt=167 =>T,
Yes Yes l
Sending completed Wait for t= T,

25

Thach thirc trong CSMA/CD

= CSMA/CD xir Iy collision chua triét dé.
= Can luu y giam kha niang tranh chap dudng truyén
(contention)

=> Collision domain va Collision domain size

— Giam so node ndi vao BUS -> phan doan mang

26
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Piéu khién truy cap kiéu ToKen Ring-
802.5

;
Data Packet £
V¥ | =

= Truy cdp ti moi truong truyén dugc didu khién boi mot the bai
(token).

27

Diéu khién truy cap v4i ToKen- Ring

Ethernet Data format

T
Destination| Source &Y% Data
P el Address | Address [ (SDU) CRC

[Token Frame Format g SD | AC | ED
Token Ring \

Data Frame Format Start Frame Delimiter End Frame Delimiter

Access Control-> Token bit

1 1 1 20r6 20r6 4 1 1
Destination| Source Data FCS
SD | AC FC Address | Address (SDU) CRC ED FS

Access Control-> Token bit=1

Frame control-> Frame type

-~

Status of Frame -> Copied
bit . .
"Address Recognized bgt
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Thiét bi LAN

A Application
IEEPresentation
Ej Session
Host IEE Transport
Ej Network @
cars| (2] Data Link | pu] &7 7
' Ijj Physical |z "

Cac biéu tuong kiéu truy cap LAN

O

Ethernet Token
Line Ring
— O
Serial FDDI

Line Ring

Gvbs.NTPDung-ptithcm.edu.vn

Luu hanh ndi bd
uu han nol 0 CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

Layer 2 Switch With Hubs

Work Area Station Cable

illj e multiple
fib it runs for

l ans=ion

@ Using hubsto supply
more connection points
for host

CAC THIET BI TINH

1. PATCH PANEL
0 2. PATCH CORD
3. OUTLET

4. CABLE

Siemon Product

(&) Patch Cord

(E) Patch Panel

(© Work Area Qutlet Assembly

[D Patch Cord

Customer Supplied

[ 12-Port Modular 10BASE-T
Hub

[2) 4-Pair Horizontal Cabling

[3) Work Area Equipment

32
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Work area
station cable

90 m
Horlzontal cable H
Category 5UTP

IDF HCC

Extended Star Topology in a
Multi-Building Campus

MDF Uplink
a7 AN
H/l l H\ es\ Downlink Patch
100 m cord
Patch
N HCC are
Vertical cable
multiple fiber-optic
runs for expansiol
\
VCC
<— Uplink
port
—’

33

Thiét bi LAN : Transceiver

UTP\

BNC/

= Keét ndi nhiéu kiéu dau két noi (connector) khac nhau

= Thiét bj 16p 1.
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10Base-T: Transceiver

- - - " - " -

ﬁﬁﬂjﬂjn'ﬁlﬁl

=]

1 1 1 1

2.8

* M6 rong khoéng cach truyén thong 16n nhat ddi voi loai moi
truong truyeén.

= Phuc hdi va phat lai tin hi¢u di€n véi muce dién ap chuén.

= 10/100 Base-T: Repeater
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Thiét bi LAN : Hub

= Thiét bi ndi két trung tdm nhiéu céng ndi két -> tap hop
day cap noi (Concentrator)

= (o6 thé tich hop tinh ning Repeater Nhén tin hiéu tir
duy nhat mdt cong sau do “broadcast” téi cac cong
khac.

= Chi dugc phép nhan tin hiéu tir mot cong sau do
“broadcast” to1 cac cong khac.
— Chia s€ bang thong

10Base-T: Hub
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Thiét bi LAN : NIC

NIC

~
/ THansmit \
| Tx 4 — Tx |
g8 5 5
£ : : 3 : £
2 2 | S 2 |52 uER:
TR O . W o
I Rx Rx I—*
Rdceive
\Ethem c \ Ethernet NIC /
[ |
40
Léop MAC Lé&p Physical
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Céc thanh phan chirc ning ctia NIC

M Sbu —t—eeo_,
3 L sbu Tx >
'3_ TP vacra [-- A
5 Buffering/ RAM ;
ROM with MAC Algorithm 09 <
— for Encapsulation MAC-PCI S = 3
B o & z
— ROM with MAC Algorithm S S 3
= for De-capsulation MAC-PCI
I_ Buffering/ RAM
-
@) T 5
I sou |
D T < RX j
MAC-.PCI “

Lép MAC Lép Physical
41

NIC: Nhiém vu va cac chuc nang hoat dong

* Nhiém vu:
—  Diéu khién giao tiép & 16p vét 1y va 16p MAC v6i moi truong truyén.
— Logical link cqntrol (LLC): truyén théng Vi cac 16p trén cua may tinh, co
st dung co ché da hop voi cac thanh phan LLC-SAPs.
— Nhéan dang h¢ théng truyén théng (Naming): cung cap nhan dang boi dia
chi MAC duy nhat.
* Chirc niang:
- Truyén véa nhan chubi bit va diéu khién dung do
—  Thuc hién cac chitc ndng dong goi va tach goi tai 1op MAC
« Tuan theo 1 trong cac co ché diéu khién truy cap
CSMA/CD; Token-Ring; FDDI....
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Bridge

* Nhiém vu:
— Phén doan mang (LAN network segments).
= Chire niang: Diéu khién luu luong cac khung dit liéu trén co so dia
chi MAC va Port cua Bridge
— Co s¢ dir liéu MAC-address-to-switch PORT mapping
« Content-addressable memory (CAM)
— Kha nang tu dong cép nhat thong tin trong CAM
— Thach thirc véi truong hop Broadcast Storm

Phan doan mang va1 Bridges

1 1 — 1
=)=1 B I=1=
i [segmen

?

s s ra
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Port receives signals CAM table
Recognized Port-ID | MAC Addr
Frame @ Internal Collision Control
Format Yes Pl All
Gets Src-Addr-> Addr-s Py A,
Gets Dst-Addr-> Add-d
| Py A
v
Query in CAM for P, My,
Port-s; Port-d
P, My,
l P, My,
Port-s= Port-d Forward to Port-d
No
Yes

Discard Frame

Mll

- SMD}

=1

l

7P
45

Thiét bi LAN : Switch

han cim
Switch p g

Storm

= Thiét bi multi-Bridge .
= Xir Iy chuyén mach trén co sé

(Synchronous) hay bét dong bd
(Asynchronous) > toc d@ truyén
gitra Switch va thict bi ndi vao.
= Théach thic st dung Switch:
— Van con tinh hudng Broadcast

100Mbps = Hoat dong & che do dong bo
Hub-
10Mbps M,
3
Mll

— Bdo mat trong mién Broadcast
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LAN Switch: bang CAM

Interface MAC Address

EO
EO
E1

" E1
Y s Y

0260.8c01.1111

&

0260.8c01.2222

="

0260.8¢01.1111
0260.8c01.2222 =
0260.ec01.3333
0260.8c01.4444
0260.ec01.3333
=
0260.8c01.4444

Phan doan mang v&1 Switch

‘ Collision Domain 4‘

=

‘ Collision Domain 1 ‘ ‘Collision Domain 2‘ ‘ Collision Domain 3‘
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M6 hinh mang véi cac loai thiét bi LAN

49

VLAN Switch

= Phan thanh cac mang LAN luén ly- Virtual LAN:
— Chi cho phép hoat dong ddi véi cac host thudce cung VLAN
= Muc dich:
— Bao mat
— D& t6 chirc cac host khong cting doan mang trong ciing mot
vung lam viéc (work area)
= Nguyén tic diéu khién VLAN:
— Theo Port ctia switch (Static) -> Céc co s¢ dit liéu can thiét?
— Theo dia chi MAC (Dynamic)-> Cac co sé dit liéu can thiét?

50
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Cisco Router

Fast
Ethernet

Ung dung VLAN Switch

Engineering Marketing Accounting
Catalyst 5000 VLAN VLAN WLAM

L
@
o
(=]
[

Catalyst 5000
Q Flaor 2
el BGOG T R
u Floor 1

51

Static VLAN

QL\E< N1|VLAN2|VLAN3> /g
L]

=
Network Mgmt Station

ve
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