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%\7 Wired LAN's
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LAN Area Network

=u I

o2l duolponll @bliodl 6sle Bl o goll he Lno)
gl a5 g a3 usdl Bl ggy0 sof gl leolall Jio

Lo Jjo 0
Sl o e LW (1St solas : Project 802 by IEEE »
Asslead ] LAN =¥S559 b culled! dosyg a8bnall o dall Aol Caslls ol cyumsl 45,1
* |EEE subdivided data link layer:
Logical Link Control (LLC), Media Access Control (MAC).
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MAC defines specific access

method for each LAN:

_CSMA/CD

for Ethernet LAN,

- Token passing

for tokenring,

Vi

dools
Byliadl

Wired LANs

all IEEE LANs.

-LLC prnvides one single data link control protocol for

- MAC provides different protocols for different LANs.

LLC: Logical link control

MAC: Media access control

Upper layers

Data link layer

Physical layer

Upper layers

LLC
Ethernet Token Ring Token Bus
MAC MAC MAC ot
Et.h ernet Token Ring Token Bus
physical layers - ) coe
(several) physical layer physical layer

(ennseinadun) O e J

OSl or Internet model

|EEE Standard
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%\7 Wired LANS: Ethernet

- Ethernet LAN is defined by IEEE 802.3 standard, 3 ARESH IS 32 oYl
it uses |-persistent CSMA/CD as the access method. LAN ddll glolid) ol

- The MAC sublayer is responsible for the operation of the CSMA/CD.

Ethernet
evolution

Standard Fast Gigabit Ten-Gigabit
Ethernet Ethernet Ethernet Ethernet
10 Mbps 100 Mbps 1 Gbps 10 Gbps
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%V Wired LANs: Standard Ethernet
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Standard Ethernet 802.3 frame format

Destination | Source | Length :
Preamble | SFD S ddress address | ortype Data and padding| CRC

‘ 7 bytes  1byte| 6 bytes 6 bytes 2 bytes 4 bytes
l#

-
-

Physical layer

preamble: header

"7 bytes with pattern 10101010 followed by one byte with pattern 10101011
® used to synchronize receiver and sender clock rates
Le Lol ASCa) 4y (e $oudao 48 bit (o (98 wuyd (lgie ua/dAazs (KT o
Network Interface Card (NIC).
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% Wired LANs: Standard Ethernet

0jligall
Destination | Source | Length .
Preamble | SFD ddress address | ortype Data and padding| CRC

-

| 7 bytes  1byte| 6 bytes 6 bytes 2 bytes 4 bytes
I-'-'

Physical layer
header

Example of an address in hexadecimal notation:
* Unicast: LSB of first byte O 96 :01:02:01:2C: 4E13

e Broadcast: All 1’s 6 bytes = 12 hex digits = 48 bits

* Frame length: The minimum frame length is 64 bytes; the maximum is

1518 bytes.
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%Whannel Partitioning MAC Protocols: TDMA

deol a
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TDMA: Time Division Multiple Access!
"rounds” l=¥g> (§ 3L ) Jguosd! dud oi 2
(length =single frame culi Jgbs 93 slot > (de dao S Jazs >

transmission time) in each round !
idle Nalels muns dousiadl e olpsdl »
> Example: 6-station LAN; 1, 3,4 have frames, slots 2, 5, 6 idle

6-slot
frame

il m|'§hM|\
\\\///

6-slots
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%V Channel Partitioning MAC Protocols: FDMA
FDMA: Frequency Division Multiple Access!
frequency bands 4,05,5 o llas 1| sLa&l (oo @iy >
idle 1alels ot a0l Slladl § puseiadl e Jlagdl a5 »
> Example: 6-station LAN; 1, 3,4 have frames, frequency bands 2, 5,6 idle

- ” time
\ o _ —
| -
@
,_Q IS
— AAVANRYA o _ I,
-
L
= T
FDM cable L .
S\ -
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% Cyclic Redundancy Check (CRC)
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@ DA Cyclic Redundancy Check (CRC)

‘l' éﬁ S gl (aildl) aae
CRC Message
|
. CRC 14 lun Y
CRC ) pe Al )l Jlu ) Y @
CRC Message
dAasaa Gllasal) 1
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Leede (je Gildarall daia FUELL § jiiall pe dnlud) Aleall (e denall AL A e Y
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Cyclic Redundancy Check (CRC)A) 4 ))) & &l shad % Cyclic Redundancy ChECk, (CRC)

t Qe pall cillanall ASiks o 3>
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%V Cyclic Redundancy Check (CRC)
deola ¢ sl paildll asd

AN Aandlls derdtiedd) Aalaiall cilileall

Modulo 2 arithmetic:

— Add a=all:
+ 0+0=0
- 0+1=1
+ 1+0=1
* 1+1=0

— Subtract k! : (XOR Gate)
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— Multiplication < _all:
+ 0*0=0
« 0*1=0
« 1*0=1
e 1%1=1
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Cyclic Redundancy Check (CRC)HI 4w )l sa <l shad

P

Cyclic Redundancy Check

CRC 4x ) ) a3 Polynomials  25asdl &l jiS alaasil

(CRC)

(Sldaaall) 2 ) LK Jiail Polynomials 2saad) Gl 58S aladia) (Say
() n 358l g 58 e X Jsaian Dlaadl () Gaad) (e JS Jlasi) o5

1558 Ladey (2 ol 5 0358 Ll cpnaadl (e J Y1 ) Sliad ) (i 55 s 3 581 A (55

ag ag a, as a, a, a
1 0 0 0 0 1 1
1+ ox + ox* + 0 + ox2 + 1x! + 10

a. Binary pattern and polynomial

NS

paidall Jiadllh eag agaaldl S e L Jolaall aadl Cedan Waaie 0 Gl dad CilS 1)

.short form

b. Short form
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Cyclic Redundancy Check (CRC)) 4 ) sa & slad %V Cyclic Redundancy Check (CRC)
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Cyclic Redundancy Check (CRO) se s 5l s il sk %V Cyclic Redundancy Check (CRC)
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Cyclic Redundancy Check (CRC)
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X.|_X+X}Q—111o

2+I+1 —I—X4-II-I-X2

x5 B+ x3

x*+x°+ x> 4L

x*+ B 4+ x?

x? - -+ -
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deol A
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Cyclic Redundancy Check (CRC)H 4 )l sa &l shad %V Cycllc Redundancy Check (CRC)

X+ X* +X
X2+ 41| X+ X%+ + X2+ X+
X°+ +Xx°

X"+ X+ X+ +

X*+ + X~
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