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Computer	NetworkComputer	EngineeringMCA	The	medium	access	control	(MAC)	is	a	sublayer	of	the	data	link	layer	of	the	open	system	interconnections	(OSI)	reference	model	for	data	transmission.	It	is	responsible	for	flow	control	and	multiplexing	for	transmission	medium.	It	controls	the	transmission	of	data	packets	via	remotely	shared	channels.	It
sends	data	over	the	network	interface	card.MAC	Layer	in	the	OSI	ModelThe	Open	System	Interconnections	(OSI)	model	is	a	layered	networking	framework	that	conceptualizes	how	communications	should	be	done	between	heterogeneous	systems.	The	data	link	layer	is	the	second	lowest	layer.	It	is	divided	into	two	sublayers	−The	logical	link	control
(LLC)	sublayerThe	medium	access	control	(MAC)	sublayerThe	following	diagram	depicts	the	position	of	the	MAC	layer	−Functions	of	MAC	LayerIt	provides	an	abstraction	of	the	physical	layer	to	the	LLC	and	upper	layers	of	the	OSI	network.It	is	responsible	for	encapsulating	frames	so	that	they	are	suitable	for	transmission	via	the	physical	medium.It
resolves	the	addressing	of	source	station	as	well	as	the	destination	station,	or	groups	of	destination	stations.It	performs	multiple	access	resolutions	when	more	than	one	data	frame	is	to	be	transmitted.	It	determines	the	channel	access	methods	for	transmission.It	also	performs	collision	resolution	and	initiating	retransmission	in	case	of	collisions.It
generates	the	frame	check	sequences	and	thus	contributes	to	protection	against	transmission	errors.MAC	AddressesMAC	address	or	media	access	control	address	is	a	unique	identifier	allotted	to	a	network	interface	controller	(NIC)	of	a	device.	It	is	used	as	a	network	address	for	data	transmission	within	a	network	segment	like	Ethernet,	Wi-Fi,	and
Bluetooth.MAC	address	is	assigned	to	a	network	adapter	at	the	time	of	manufacturing.	It	is	hardwired	or	hard-coded	in	the	network	interface	card	(NIC).	A	MAC	address	comprises	of	six	groups	of	two	hexadecimal	digits,	separated	by	hyphens,	colons,	or	no	separators.	An	example	of	a	MAC	address	is	00:0A:89:5B:F0:11.	Updated	on	30-Jul-2019
22:30:25	Skip	to	Main	Content	A	media	access	control	is	a	network	data	transfer	policy	that	determines	how	data	is	transmitted	between	two	computer	terminals	through	a	network	cable.	The	media	access	control	policy	involves	sub-layers	of	the	data	link	layer	2	in	the	OSI	reference	model.The	essence	of	the	MAC	protocol	is	to	ensure	non-collision
and	eases	the	transfer	of	data	packets	between	two	computer	terminals.	A	collision	takes	place	when	two	or	more	terminals	transmit	data/information	simultaneously.	This	leads	to	a	breakdown	of	communication,	which	can	prove	costly	for	organizations	that	lean	heavily	on	data	transmission.This	network	channel	through	which	data	is	transmitted
between	terminal	nodes	to	avoid	collision	has	three	various	ways	of	accomplishing	this	purpose.	They	include:Carrier	sense	multiple	access	with	collision	avoidance	(CSMA/CA)Carrier	sense	multiple	access	with	collision	detection	(CSMA/CD)Demand	priorityToken	passingCarrier	sense	multiple	access	with	collision	avoidance	(CSMA/CA)	is	a	media
access	control	policy	that	regulates	how	data	packets	are	transmitted	between	two	computer	nodes.	This	method	avoids	collision	by	configuring	each	computer	terminal	to	make	a	signal	before	transmission.	The	signal	is	carried	out	by	the	transmitting	computer	to	avoid	a	collision.Multiple	access	implies	that	many	computers	are	attempting	to
transmit	data.	Collision	avoidance	means	that	when	a	computer	node	transmitting	data	states	its	intention,	the	other	waits	at	a	specific	length	of	time	before	resending	the	data.CSMA/CA	is	data	traffic	regulation	is	slow	and	adds	cost	in	having	each	computer	node	signal	its	intention	before	transmitting	data.	It	used	only	on	Apple	networks.	Want	to
learn	more	about	the	technicalities?	Check	out	our	Academy	for	lessons	on	access	control.	Go	to	Academy	Carrier	sense	multiple	access	with	collision	detection	(CSMA/CD)	is	the	opposite	of	CSMA/CA.	Instead	of	detecting	data	to	transmit	signal	intention	to	prevent	a	collision,	it	observes	the	cable	to	detect	the	signal	before	transmitting.Collision
detection	means	that	when	a	collision	is	detected	by	the	media	access	control	policy,	transmitting	by	the	network	stations	stops	at	a	random	length	of	time	before	transmitting	starts	again.It	is	faster	than	CSMA/CA	as	it	functions	in	a	network	station	that	involves	fewer	data	frames	being	transmitted.	CSMA/CD	is	not	as	efficient	as	CSMA/CA	in
preventing	network	collisions.	This	is	because	it	only	detects	huge	data	traffic	in	the	network	cable.	Huge	data	traffic	increases	the	possibility	of	a	collision	taking	place.	It	is	used	on	the	Ethernet	network.The	demand	priority	is	an	improved	version	of	the	Carrier	sense	multiple	access	with	collision	detection	(CSMA/CD).	This	data	control	policy	uses
an	‘active	hub’	in	regulating	how	a	network	is	accessed.	Demand	priority	requires	that	the	network	terminals	obtain	authorization	from	the	active	hub	before	data	can	be	transmitted.Another	distinct	feature	of	this	MAC	control	policy	is	that	data	can	be	transmitted	between	the	two	network	terminals	at	the	same	time	without	collision.	In	the	Ethernet
media,	demand	priority	directs	that	data	is	transmitted	directly	to	the	receiving	network	terminal.This	media	access	control	method	uses	free	token	passing	to	prevent	a	collision.	Only	a	computer	that	possesses	a	free	token,	which	is	a	small	data	frame,	is	authorized	to	transmit.	Transmission	occurs	from	a	network	terminal	that	has	a	higher	priority
than	one	with	a	low	priority.Token	passing	flourishes	in	an	environment	where	a	large	number	of	short	data	frames	are	transmitted.	This	media	access	control	policy	is	highly	efficient	in	avoiding	a	collision.	Possession	of	the	free	token	is	the	only	key	to	transmitting	data	by	a	network	node.	Each	terminal	holds	this	free	token	for	a	specific	amount	of
time	if	the	network	with	the	high	priority	does	not	have	data	to	transmit,	the	token	is	passed	to	the	adjoining	station	in	the	network.Media	access	control	regulates	how	a	network	is	accessed	by	computer	terminals	and	transmits	from	one	terminal	to	the	other	without	collision.	This	is	achieved	through	CSMA/CD,	CSMA/CA,	demand	priority,	or	Token
passing.	Multiple	network	nodes	often	share	the	same	medium.	For	example,	several	computers	might	connect	to	a	wireless	access	point	or	plug	into	an	Ethernet	hub.	We	need	a	protocol	to	decide	which	one	can	access	the	medium	if	more	than	one	has	information	to	send	at	the	same	time.	We	need	a	media	access	protocol	(MAC).	Some	MAC
protocols	are:	CSMA/CA,	Carrier	Sense	Multiple	Access/Collision	Avoidance:	Listen	to	see	if	the	channel	is	in	use.	If	it	is,	back	off	for	a	time	and	retry	later.	("Carrier	Sense"	implies	that	a	node	can	tell	when	another	device	is	using	the	communication	medium	--	like	a	telephone	busy	signal).	CSMA/CD,	Carrier	Sense	Multiple	Access/Collision	Detection:
If	a	collision	is	detected	after	transmitting	a	frame,	back	off	for	a	time	and	retransmit	it.	(Collisions	are	detected	when	a	node	receives	a	garbled	frame).	Polling:	The	network	has	a	master	node	and	two	or	more	slaves.	The	master	node	queries	each	slave	in	turn	to	see	whether	it	has	some	data	to	transmit.	If	it	does,	it	transmits	the	data,	if	not,	the
master	moves	on	to	the	next	slave	node.	Token	ring:	A	token	(a	pattern	of	bits)	is	passed	from	one	node	to	the	next.	A	node	can	only	transmit	when	it	has	the	token.	This	is	similar	to	polling,	but	the	nodes	are	equal	peers.	There	is	no	master	node.	RTS/CTS,	Request	to	Send/Clear	to	Send:	After	the	base	station	gives	A	permission	to	transmit,	it	tells	B
to	hold	off	for	a	short	time.	View	Discussion	Improve	Article	Save	Article	Like	Article	The	Data	Link	Layer	is	responsible	for	transmission	of	data	between	two	nodes.	Its	main	functions	are-	Data	Link	ControlMultiple	Access	ControlData	Link	control	–	The	data	link	control	is	responsible	for	reliable	transmission	of	message	over	transmission	channel	by
using	techniques	like	framing,	error	control	and	flow	control.	For	Data	link	control	refer	to	–	Stop	and	Wait	ARQ	Multiple	Access	Control	–	If	there	is	a	dedicated	link	between	the	sender	and	the	receiver	then	data	link	control	layer	is	sufficient,	however	if	there	is	no	dedicated	link	present	then	multiple	stations	can	access	the	channel	simultaneously.
Hence	multiple	access	protocols	are	required	to	decrease	collision	and	avoid	crosstalk.	For	example,	in	a	classroom	full	of	students,	when	a	teacher	asks	a	question	and	all	the	students	(or	stations)	start	answering	simultaneously	(send	data	at	same	time)	then	a	lot	of	chaos	is	created(	data	overlap	or	data	lost)	then	it	is	the	job	of	the	teacher	(multiple
access	protocols)	to	manage	the	students	and	make	them	answer	one	at	a	time.	Thus,	protocols	are	required	for	sharing	data	on	non	dedicated	channels.	Multiple	access	protocols	can	be	subdivided	further	as	–		1.	Random	Access	Protocol:	In	this,	all	stations	have	same	superiority	that	is	no	station	has	more	priority	than	another	station.	Any	station
can	send	data	depending	on	medium’s	state(	idle	or	busy).	It	has	two	features:	There	is	no	fixed	time	for	sending	dataThere	is	no	fixed	sequence	of	stations	sending	dataThe	Random	access	protocols	are	further	subdivided	as:	(a)	ALOHA	–	It	was	designed	for	wireless	LAN	but	is	also	applicable	for	shared	medium.	In	this,	multiple	stations	can	transmit
data	at	the	same	time	and	can	hence	lead	to	collision	and	data	being	garbled.	Pure	Aloha:	When	a	station	sends	data	it	waits	for	an	acknowledgement.	If	the	acknowledgement	doesn’t	come	within	the	allotted	time	then	the	station	waits	for	a	random	amount	of	time	called	back-off	time	(Tb)	and	re-sends	the	data.	Since	different	stations	wait	for
different	amount	of	time,	the	probability	of	further	collision	decreases.	Vulnerable	Time	=	2*	Frame	transmission	time	Throughput	=	G	exp{-2*G}	Maximum	throughput	=	0.184	for	G=0.5Slotted	Aloha:	It	is	similar	to	pure	aloha,	except	that	we	divide	time	into	slots	and	sending	of	data	is	allowed	only	at	the	beginning	of	these	slots.	If	a	station	misses
out	the	allowed	time,	it	must	wait	for	the	next	slot.	This	reduces	the	probability	of	collision.	Vulnerable	Time	=	Frame	transmission	time	Throughput	=	G	exp{-*G}	Maximum	throughput	=	0.368	for	G=1For	more	information	on	ALOHA	refer	–	LAN	Technologies	(b)	CSMA	–	Carrier	Sense	Multiple	Access	ensures	fewer	collisions	as	the	station	is
required	to	first	sense	the	medium	(for	idle	or	busy)	before	transmitting	data.	If	it	is	idle	then	it	sends	data,	otherwise	it	waits	till	the	channel	becomes	idle.	However	there	is	still	chance	of	collision	in	CSMA	due	to	propagation	delay.	For	example,	if	station	A	wants	to	send	data,	it	will	first	sense	the	medium.If	it	finds	the	channel	idle,	it	will	start
sending	data.	However,	by	the	time	the	first	bit	of	data	is	transmitted	(delayed	due	to	propagation	delay)	from	station	A,	if	station	B	requests	to	send	data	and	senses	the	medium	it	will	also	find	it	idle	and	will	also	send	data.	This	will	result	in	collision	of	data	from	station	A	and	B.	CSMA	access	modes-	1-persistent:	The	node	senses	the	channel,	if	idle
it	sends	the	data,	otherwise	it	continuously	keeps	on	checking	the	medium	for	being	idle	and	transmits	unconditionally(with	1	probability)	as	soon	as	the	channel	gets	idle.Non-Persistent:	The	node	senses	the	channel,	if	idle	it	sends	the	data,	otherwise	it	checks	the	medium	after	a	random	amount	of	time	(not	continuously)	and	transmits	when	found
idle.	P-persistent:	The	node	senses	the	medium,	if	idle	it	sends	the	data	with	p	probability.	If	the	data	is	not	transmitted	((1-p)	probability)	then	it	waits	for	some	time	and	checks	the	medium	again,	now	if	it	is	found	idle	then	it	send	with	p	probability.	This	repeat	continues	until	the	frame	is	sent.	It	is	used	in	Wifi	and	packet	radio	systems.	O-persistent:
Superiority	of	nodes	is	decided	beforehand	and	transmission	occurs	in	that	order.	If	the	medium	is	idle,	node	waits	for	its	time	slot	to	send	data.	(c)	CSMA/CD	–	Carrier	sense	multiple	access	with	collision	detection.	Stations	can	terminate	transmission	of	data	if	collision	is	detected.	For	more	details	refer	–	Efficiency	of	CSMA/CD	(d)	CSMA/CA	–
Carrier	sense	multiple	access	with	collision	avoidance.	The	process	of	collisions	detection	involves	sender	receiving	acknowledgement	signals.	If	there	is	just	one	signal(its	own)	then	the	data	is	successfully	sent	but	if	there	are	two	signals(its	own	and	the	one	with	which	it	has	collided)	then	it	means	a	collision	has	occurred.	To	distinguish	between
these	two	cases,	collision	must	have	a	lot	of	impact	on	received	signal.	However	it	is	not	so	in	wired	networks,	so	CSMA/CA	is	used	in	this	case.	CSMA/CA	avoids	collision	by:	Interframe	space	–	Station	waits	for	medium	to	become	idle	and	if	found	idle	it	does	not	immediately	send	data	(to	avoid	collision	due	to	propagation	delay)	rather	it	waits	for	a
period	of	time	called	Interframe	space	or	IFS.	After	this	time	it	again	checks	the	medium	for	being	idle.	The	IFS	duration	depends	on	the	priority	of	station.Contention	Window	–	It	is	the	amount	of	time	divided	into	slots.	If	the	sender	is	ready	to	send	data,	it	chooses	a	random	number	of	slots	as	wait	time	which	doubles	every	time	medium	is	not	found
idle.	If	the	medium	is	found	busy	it	does	not	restart	the	entire	process,	rather	it	restarts	the	timer	when	the	channel	is	found	idle	again.Acknowledgement	–	The	sender	re-transmits	the	data	if	acknowledgement	is	not	received	before	time-out.2.	Controlled	Access:	In	this,	the	data	is	sent	by	that	station	which	is	approved	by	all	other	stations.	For
further	details	refer	–	Controlled	Access	Protocols	3.	Channelization:	In	this,	the	available	bandwidth	of	the	link	is	shared	in	time,	frequency	and	code	to	multiple	stations	to	access	channel	simultaneously.	Frequency	Division	Multiple	Access	(FDMA)	–	The	available	bandwidth	is	divided	into	equal	bands	so	that	each	station	can	be	allocated	its	own
band.	Guard	bands	are	also	added	so	that	no	two	bands	overlap	to	avoid	crosstalk	and	noise.	Time	Division	Multiple	Access	(TDMA)	–	In	this,	the	bandwidth	is	shared	between	multiple	stations.	To	avoid	collision	time	is	divided	into	slots	and	stations	are	allotted	these	slots	to	transmit	data.	However	there	is	a	overhead	of	synchronization	as	each
station	needs	to	know	its	time	slot.	This	is	resolved	by	adding	synchronization	bits	to	each	slot.	Another	issue	with	TDMA	is	propagation	delay	which	is	resolved	by	addition	of	guard	bands.	For	more	details	refer	–	Circuit	Switching	Code	Division	Multiple	Access	(CDMA)	–	One	channel	carries	all	transmissions	simultaneously.	There	is	neither	division
of	bandwidth	nor	division	of	time.	For	example,	if	there	are	many	people	in	a	room	all	speaking	at	the	same	time,	then	also	perfect	reception	of	data	is	possible	if	only	two	person	speak	the	same	language.	Similarly,	data	from	different	stations	can	be	transmitted	simultaneously	in	different	code	languages.

07/10/2019	·	Short	for	carrier	sense	multiple	access/collision	detection,	CSMA/CD	is	a	MAC	(media	access	control)	protocol.	...	The	medium	is	often	used	by	multiple	data	nodes,	so	each	data	node	receives	transmissions	from	each	of	the	other	nodes	on	the	medium.	There	are	several	CSMA	access	modes:	1-persistent,	P-persistent,	and	O-persistent.	1-
persistent	...	21/09/2020	·	Multiple	access	protocols	are	a	set	of	protocols	operating	in	the	Medium	Access	Control	sublayer	(MAC	sublayer)	of	the	Open	Systems	Interconnection	(OSI)	model.	These	protocols	allow	a	number	of	nodes	or	users	to	access	a	shared	network	channel.	Several	data	streams	originating	from	several	nodes	are	transferred
through	the	multi-point	...	15/06/2019	·	-2	-	force	use	of	protocol	version	2-4	-	force	use	of	IPv4-T	-	disable	pty	allocation-N	-	don’t	start	a	shell/command	(SSH-2	only)-C	-	enable	compression-R	-	forward	remote	port	to	local	address.	In	our	case,	we	will	connect	to	port	12345	and	will	be	forward	to	3389;	Important:	The	user	is	the	user	for	the	SSH
connection,	not	for	the	RDP	!	29/01/2019	·	Similar	to	the	Allow-control-allow-origin	plugin,	it	adds	the	more	open	Access-Control-Allow-Origin:	*	header	to	the	response.	It	works	like	this.	Say	your	frontend	is	trying	to	make	a	GET	request	to:	Our	access	control	software	is	a	future-proof	access	management	system	for	medium-sized	to	large-sized
applications.	It	is	easy	to	use,	operate	and	expand.	In	addition,	it	is	extremely	stable,	offering	best-in-class	reliability,	security	and	several	features	found	only	in	…	02/07/2021	·	Multiple	Access	Control	...	Random	Access	Protocol:	In	this,	all	stations	have	same	superiority	that	is	no	station	has	more	priority	than	another	station.	Any	station	can	send
data	depending	on	medium’s	state(	idle	or	busy).	...	If	the	medium	is	idle,	node	waits	for	its	time	slot	to	send	data.	(c)	CSMA/CD	–	Carrier	sense	multiple	access	...	The	CSMA/CD	protocol	works	with	a	medium	access	control	layer.	Therefore,	it	first	senses	the	shared	channel	before	broadcasting	the	frames,	and	if	the	channel	is	idle,	it	transmits	a
frame	to	check	whether	the	transmission	was	successful.	...	It	is	a	protocol	that	works	with	a	medium	access	control	layer.	When	a	data	frame	is	sent	to	a	channel	...	The	Internet	Control	Message	Protocol	(ICMP)	is	a	network	layer	protocol	used	by	network	devices	to	communicate.	...	Easily	secure	workplace	tools,	granularly	control	user	access,	and
protect	sensitive	data.	Area	1	(Email	Security)	...	For	small	and	medium	businesses	that	need	more	than	the	basic	security	and	peformance	features.	Cloudflare's	...	08/11/2021	·	Internet	Control	Message	Protocol	(ICMP)	Hot	Standby	Router	Protocol	(HSRP)	Open	Shortest	Path	First	(OSPF)	Protocol	fundamentals	...	Internet	Message	Access	Protocol
(IMAP)	11,	Jan	21.	Difference	between	Serial	Line	Internet	Protocol	(SLIP)	and	Point-to-Point	Protocol	(PPP)	...	Easy	Normal	Medium	Hard	Expert.	Improved	By	:	pavanpal25878543	...	The	Internet	Control	Message	Protocol	(ICMP)	is	a	network	layer	protocol	used	by	network	devices	to	communicate.	...	Easily	secure	workplace	tools,	granularly	control
user	access,	and	protect	sensitive	data.	Area	1	(Email	Security)	...	For	small	and	medium	businesses	that	need	more	than	the	basic	security	and	peformance	features.	Cloudflare's	...	IEEE	802.1X	is	an	IEEE	Standard	for	port-based	Network	Access	Control	(PNAC).	It	is	part	of	the	IEEE	802.1	group	of	networking	protocols.	It	provides	an	authentication
mechanism	to	devices	wishing	to	attach	to	a	LAN	or	WLAN..	IEEE	802.1X	defines	the	encapsulation	of	the	Extensible	Authentication	Protocol	(EAP)	over	wired	IEEE	802	networks	and	over	802.11	wireless	…	Our	access	control	software	is	a	future-proof	access	management	system	for	medium-sized	to	large-sized	applications.	It	is	easy	to	use,	operate
and	expand.	In	addition,	it	is	extremely	stable,	offering	best-in-class	reliability,	security	and	several	features	found	only	in	…	02/07/2021	·	Multiple	Access	Control	...	Random	Access	Protocol:	In	this,	all	stations	have	same	superiority	that	is	no	station	has	more	priority	than	another	station.	Any	station	can	send	data	depending	on	medium’s	state(	idle
or	busy).	...	If	the	medium	is	idle,	node	waits	for	its	time	slot	to	send	data.	(c)	CSMA/CD	–	Carrier	sense	multiple	access	...	08/11/2021	·	Internet	Control	Message	Protocol	(ICMP)	Hot	Standby	Router	Protocol	(HSRP)	Open	Shortest	Path	First	(OSPF)	Protocol	fundamentals	...	Internet	Message	Access	Protocol	(IMAP)	11,	Jan	21.	Difference	between
Serial	Line	Internet	Protocol	(SLIP)	and	Point-to-Point	Protocol	(PPP)	...	Easy	Normal	Medium	Hard	Expert.	Improved	By	:	pavanpal25878543	...	1.	Transmission	Control	Protocol	(TCP):	The	internet	protocol	is	a	full	package	that	converts	the	data	into	chunks	known	as	segments	and	then	reassembles	the	chunked	data	on	the	receiving	end.	2.	Internet
Protocol	(IP):	Internet	protocol	or	IP	address	is	a	string	of	numbers.	Each	device	connected	to	the	internet	has	a	unique	address.	The	CSMA/CD	protocol	works	with	a	medium	access	control	layer.	Therefore,	it	first	senses	the	shared	channel	before	broadcasting	the	frames,	and	if	the	channel	is	idle,	it	transmits	a	frame	to	check	whether	the
transmission	was	successful.	...	It	is	a	protocol	that	works	with	a	medium	access	control	layer.	When	a	data	frame	is	sent	to	a	channel	...	07/10/2019	·	Short	for	carrier	sense	multiple	access/collision	detection,	CSMA/CD	is	a	MAC	(media	access	control)	protocol.	...	The	medium	is	often	used	by	multiple	data	nodes,	so	each	data	node	receives
transmissions	from	each	of	the	other	nodes	on	the	medium.	There	are	several	CSMA	access	modes:	1-persistent,	P-persistent,	and	O-persistent.	1-persistent	...	1.	Transmission	Control	Protocol	(TCP):	The	internet	protocol	is	a	full	package	that	converts	the	data	into	chunks	known	as	segments	and	then	reassembles	the	chunked	data	on	the	receiving
end.	2.	Internet	Protocol	(IP):	Internet	protocol	or	IP	address	is	a	string	of	numbers.	Each	device	connected	to	the	internet	has	a	unique	address.	21/09/2020	·	Multiple	access	protocols	are	a	set	of	protocols	operating	in	the	Medium	Access	Control	sublayer	(MAC	sublayer)	of	the	Open	Systems	Interconnection	(OSI)	model.	These	protocols	allow	a
number	of	nodes	or	users	to	access	a	shared	network	channel.	Several	data	streams	originating	from	several	nodes	are	transferred	through	the	multi-point	...
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