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PROBLEM STATEMENT

Write a C/C++/Java/Web program to implement CSMA/CA. Consider at least 6 stations that are sharing a
communication channel. These stations have to sense the channel before transmitting. If the channel is free, it
should wait for IFS time and again check the channel if it is free, calculate R wait for R slots and sense the
channel and if it is free to send data otherwise it should use an exponential back-off timer and try for retransmission

later.
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INTRODUCTION

What is CSMA/CA?

CSMA is a basic method that controls the communication of multiple participants on a shared and decentralized
transmission medium. CSMA/CA is mainly used in wireless networks.

Components of CSMA/CA include:

1. Carrier Sense (CS): The initial idea is that participants may only send data over the network if the
transmission medium is free. The carrier status detection checks the channel any time, and data is not
sent until it is available.

2. Multiple Access (MA): Several stations share a transmission medium. It is crucial for functioning
communication that all of them adhere to a binding protocol.

3. Collision Avoidance (CA): A complex schedule tries to ensure that two or more participants do not start
transmission at the same time to avoid collisions. If overlapping does occur, this will be detected and the
transmission will be tried again.

The most important rule, which you’ll know from communication situations when there are several participants
is only one person may send their information at once. Else, “collisions” of data packets is said to occur.

CSMA/CA tries to reduce the frequency of these collisions and provide a plan at the same time on how to proceed
if a collision does occur.

How does CSMA/CA Work?

The basic idea behind CSMA/CA is the “Listen Before Talk” (LBT) principle.

Within CSMA/CA, the distributed coordination function (DCF) controls the time a station waits before initiating
transmission in a free medium. DCF also assigns certain time slots to network participants for further actions,
creating a binding time structure. This procedure is the focus of collision avoidance: a complex time structure that
makes it possible to avoid collisions. DCF takes various intervals into account when creating the time structure.

DCF interframe space (DIFS): In the first step, participants must monitor the network for the duration of the DIFS
to determine whether it’s currently free. For CSMA/CA, this means that no other station within range is sending
out a transmission at the same time. The DIFS results from the SIFS almost double the slot time, which is between
28 and 50 ps long.

Contention window: If participants determine that the channel is free, they wait a random amount of time before
they start sending. This duration corresponds to the contention window. This time window doubles with each
collision and corresponds to the binary exponential back off (BEB) that is familiar from CSMA/CD.

Short interframe space (SIFS): After sending the data packet, the recipient node sends a notification — if the
RTS/CTS procedure is also utilized. However, this station also waits for a fixed time before sending. SIFS is the
time it takes to process a data package. The duration depends on the IEEE-802.11 standard and is between 10 ps
and 16 pus.

The frames “Request to Send” (RTS) and “Clear to Send” (CTS) are part of the optional extension CSMA/CA

RTS/CTS. This procedure is upstream of the actual data transmission. If a participant determines that the
transmission medium is free, the device first sends an RTS frame to the participant that is to receive the data. With
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this, the output computer makes it clear that it wants to start transmission and will occupy the transmission medium
for a certain time.

A step by step diagrammatical representation of the working of CSMA/CA
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COMPLETE CODE

HTML File:-
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Javascript File:-

ar x;

Y

~ ifs = 4000;

"k =1[0, 0, 0, 9, 9, 0];

* tp = 1000;

r channel =

ror;

r clsrts = document. querySelectorAll("
ar clscts = document.querySelectorall(”.
ar clsdata = document. querySelectorAll(
" SWp = 03

1 display(a, b) {
it (channel == @) {
X = a:
y = b;

1 checkChannel() {
if (chanﬂel == @) {
= document.querySelectorAll(".d-none");
n[x - 1].classList.remove("d- chw");
n[x - 1].classList.add("d-block");
channel = 1;

setTimeout(sendSignal, ifs);

alert( Transmission taking place,channel not idle");

n sendSignal() {
va = document. querySelectorAllf
n[x - 1].classList.remove("d-block");
n[x - 1].classList.add("d-none");
= tp * parseInt(Math.random() * k[x - 1]);

sendRTS( ) ;

on sendRTS() {
v a = "station" + x;
clsrts[x - 1].innerHTML
clsrts[y - 1].innerHTML
r n = Math.random();
if (n > 8.85) {
k[x - 1] = k[x - 1] +
if (k[x - 1] >= 15) {
abortSignal();
else {
clscts[x - 1].innerHTML = "CTS : Not received,trying again”;
clscts[y - 1].innerHTML = "CTS : 1d not send™;
channel = @;
setTimeout(checkChannel, tp * r
}

Se

' checkIFS(),




on checkIFsS() {
(let n =8; n < 6; n++) {
if (n =y - 1) clscts[n].innerHTML

document.getElementById("stationl™).innerHTML =
document.getElementById("st
clscts|y - 1].innerHTML
clsdata[x - 1].innerHTML
clsdata[y - 1].innerHTML
: Occupied”;
swap();
setTimeout (sendFrame, ifs);

tion swap() {
(swp == 8) {
none = document.querySelectorAll("”.for-swap”);
none[@].classList.remove( "
none[@].classList.add("d-block
none[1].classList.remove( "d-none”
none[1].classlList.add("d-block",
swp = 1;
} else {
block = document.querySelectorall(".for-swap");
block[@].classList.remove("d-block"”, "d-flex");
block[@].classList.add("d-none");
block[1].classList.remove("d-block”, "d-flex");
block[1].classList.add("d-none");

swp = @;

tion sendFrame{) {
var n = Math.random();
if (n > 8.1) {

success();

k[x - 1] = k[x - 1] + 13

if (k[x - 1] »= 15) {

swap();

abortSignal();

else {

clsdata[x - 1].innerHTML = clsdataly - 1].innerHTML =
"Data Transfer : - ";

alert("Acknowledgement not received,trying again !");

channel = @;

for (let i = @; i < 6; i++) {
clscts[i].innerHTML = "CTS : -";
clsrts[i].innerHTML = "RTS : -";
document.getElementById( “channel”).innerHTML = "Channel

clsdata[i].innerHTML = "Data Transfer : -";
}
swap();
document .getElementById("channel™).innerHTML = "Channel
setTimeout (checkChannel, tp * r);




sdata[x - 1].innerHTML = clsdataly - 1].innerHTML

Ty n abortsignal() {

clsdata[x - 1].innerHTML
"Dat 1t

alert("C

setDefault|

alert(

1 setDefault() {
[, @, @, 8, 0, ©];
= 9;

clscts[i].innerHTML
clsrts[i].innerHTML
document.getElementById(’
clsdata[i].innerHTML = "Da

n = document.querySelectorAll ("#i
Ej=8; j <6; j++) {
n[j].value = C
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RESULT SCREENSHOTS

Image 1: The Landing Page.

Carrier Sense Multiple Access with Collision Avoidance

CTS:- - CTS:- - - CTSs:-

Data Transfer : Data Transfer : - Data Transfer : - Data Transfer : - Data Transfer : - Data Transfer : -

Channel : Free

Image 2: Selecting Destination Station.

Carrier Sense Multiple Access with Collision Avoidance

RTS: - RTS: -
CTIS: CTS:- CTS:-

: . Sutioné
Data Transfer : - Data Transfer : - Data Transfer : - Data Transfer : - Data Transfer : - Data Transfer : -

Channel : Free
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Image 3: Destination Station Selected.

Carrier Sense Multiple Access with Collision Avoidance

RTS:- RTS:- - RTS:-
CTS:- CTS:- CTS:- CTS:- CTS:- CTS:-
Data Transfer : - Data Transfer : - Data Transfer : - Data Transfer : - Data Transfer : - Data Transfer : -

Channel : Free

Image 4: Waiting for IFS time.

Carrier Sense Multiple Access with Collision Avoidance

RTS:- RTS:- - - RTS:-
CTS:- CIS:- CTS:- i - CIS:=
Data Transfer : - Data Transfer : - Data Transfer : - Data Transfer : - Data Transfer : - Data Transfer : -
Waiting IFS time

-

Channel : Free
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Image 5: Data sent.

Carrier Sense Multiple Access with Collision Avoidance
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Data Transfer : - Data Transfer : - Data Transfer : Data Transfer : - Data Transfer : Data Transfer : -
Receiving Sending

h
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Channel : Occupied

Image 6: Confirmation of successful communication received.
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Receiving Sending

h
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Channel : Occupied
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