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Carrier Sense Q

Is anyone transmitting data?

Yeis NIO

Do not transmit Transmit Data

Multiple Access | Q

Multiple devices are connected...

The Perfect environment for
collisions!

Collision Detect Q Q‘_x_g

B Collision! C

@ Backoff Algorithm

Computer A has transmission
priority




WHAT IS CSMA/CD?

T G )

»CSMA/CD protocol can be considered as a
of pure "

»In a CSMA system, the chance of collision can be
reduced If a station senses the medium before trying
touse it , but It It.

»CSMA/CD is used to improve CSMA performance
and It augments the to handle the




CSMA/CD - INTRODUCTION

« CARRIER SENSE MULTIPLE ACCESS with

COLLISIONDETECTION (CSMA/CD) is
a VIEDIA ACCESS CONTROL method used most

notably in early ETHERNET technology for LOCAL
AREA NETWORKING .

* This 1s used In combination with COLLISION
DETECTION Inwhich a transmitting station detects

collisions by sensing transmissions from other

stations while 1t 1s transmitting a frame.

* When this collision condition Is detected, the station
stops transmitting that frame, transmits a am



https://en.wikipedia.org/wiki/Frame_(telecommunications)

CSMA/CD - CONCEPT
»In CSMA/CD method, a

to see If the
transmission was successful. If so, the station Is
finished. If however, there IS a the




How to CSMA/CD Protocol
works?

1.
If Medium
IDLE
2

* TRANSMIT,
* Otherwise step 2

* WAIT until idle,
* Then, TRANSMISSION with p=1

If Medium
BUSY

3.

* Transmit brief “JAMMING SIGNAL”

If Collision . e
DETECTED ABORT Transmission

After Aborting- WAIT RANDOM Time, Try again




COLLISION DETECTION
PROCEDURE

Carrier
Sense

(JAM) When a collision
occurs, each node that
is transmitting will
continue to transmit for
a short time to ensure
Collision | that all devices see the

Multiple
Access

The devices that were collision.
involved in the collision do
not have priority to
transmit data.

Detection
(Backoff
algorithm)




Collision of the First Bit in
CSMA/CD

]| E v 10 [
detects the Collision.

Transmission t Transmission

time ty time
C’s collision
A’s collision detection and
detection Collision  abortion
and abortion occurs




COLLISION
DETECTION METHOD

& Use one of the ‘ERSISTENT METHOD?” as-
AN

What should a
station do if the
channel is busy or

idle?

9
o>
EConstantly monitor in order to detect one of two conditions:

Proceed
according to the

conditions.

— Sending of a short that enforces
the collision In case




FLOWCHART

OF CSMA/CD




K: Number of attempts

T,: Maximum propagation time
Ty,: Average transmission time for a frame
Ty Back-off time

Apply one of the
persistence methods
(1-persistent, nonpersistent,
Of p-persistent)

Fhicible for transmissio

Wait Ta time (Transmission done) or

(Tg=Rx T, orRxTg) | (Collision detected)

Choose a random Transmit
number R between and receive
Oand 2" -1

Send a ' Collision
jamming signal detected!?




ENERGY LEVEL during

transmission, idleness or collision
in CSMA/CD

> Level of Energy In a Channel can have three values :

 ZERO : Channel is Idle.
« NORMAL : A station has successfully captured the channel &
IS sending Its frame.

- ABNORMAL : There is a collision & the level of energy Is

twice the normal level.
Energy

Collision

Frame transmission —‘7 Frame transmission Time

Idle




STATES IN CSMA/CD
« CSMA/CD can be i1none of Three States :

.| Contention !_
.. observed during

.I Transmission !_ the transmission

A E———_—“ of frames.

States are

Transmission Contention
period period




COLLISION & ABORTION IN
CSMA/CD

e The CSMA method does not tells us what to do In case
there 1s a collision.

Mirvirmum Frame Size

For CSMA /CD o work, we need a restriction on the frame
size... the frame transmission time TTr must be ar least two (imes
the maxinuum propagation time 1Tp.

(5§

Callision
ocCcurs

Transmission | 1 Transmission
time ‘

A detects

collision and

aborts '
C detects

collision
and aborts




CSMA/CD PERFORMANCE

(Reaction Time)_

Time to de’rec’r

Minimum
frame size

>x<c>II|S|on < — enough to
2 mClX'”‘E’m 4 allow collision
propagation detection prior
delay. to end of
transmission.

A begins to Il
transmit at .

t=0

I L L T A EFTHhy

A detects
collision at

{FUFEEEEREREREAERCERARESRREFRER RO FARR AR EAELARUSRACRRERRREACERRERD SRR R EEL AL TTARIE A |11 |

The reaction

time in CSMA-
CD is 2tprop.

B begins to

transmit at

t = L5 O
B detects

collision at

t=1

I prop

=2 L O




THROUGHPUT in CSMA/CD

)

*  The Throughput of
CSMA/CD s greater than that
of Pure or Slotted ALOHA.

i N

* For 1-persistent method the
maximum throughput Is around

50 % when G=1. '

* For Non-persistent method, the
maximum throughput can go up to
90 % when G Is between 3 and 8.




ADVANTAGES OF CSMA/CD

VE; handle data collisions.




DISADVANTAGES OF CSMA/CD

. Y mechanism restricts the length of
7/ cable segment that can be used.

nappropriate for LA /active
networks; The slowdown increases,
as the network grows larger.

’_‘f“'




APPLICATIONS OF CSMA/CD

» CSMA/CD was used in now obsolete shared media Ethernet variants

(10BASES, 10BASE2) and in the early versions of twisted-pair Ethernet
which used repeater hubs.

e

Network
_ interface

ENC

SNC.T connector
erminator

Thinnet bus




* Modern Ethernet networks, built with switches and full-duplex

connections, no longer need to utilize CSMA/CD because each collision

domain is now isolated.

* CSMA/CD is still supported for

backwards compatibility and for

half-duplex connections.
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YOUR TIME & ATTENTION.




Any Query?




Have a Great day...




