(IJIRSE) International Journal of Innovative Research in Science & Engineering
ISSN (Online) 2347-3207

MAC Layer Control to Achieve High Network Perfomance Using
Replication
R.Prabu#1,K.Malathi#2,S.Vivekpandian#3
Assitant Professor#1,#2,#3,Department of ComputerScience
R.V.S Educational Trust’s Group of Institutions,Dindugul,TamilNadu.
praburk@gmail.com#1,nimal.cse@gmail#2.com,vivekpandian01@gmail.com#3
Abstract—Various demands may oblige speedy data trade in Wireless Local Area Networks (WLANS) nowadays. An executor
delineation is the EAST (Experimental Advanced Superconducting Tokamak) wander where physical science investigators need to
transport huge examination data using the TCP (Transmission Control Protocol). In any case, the high debate level and the high
disappointment rate in remote frameworks have an exceptional impact on the TCP execution. To alleviate this issue, this paper
proposes a MAC layer obstructing control framework to oversee remote group adversity due to slips. Our framework is executed at the
nearby remote centers subordinate upon the IEEE 802.11 DCF framework yet without any adjustment to the TCP layer. We first
propose the prospect of the mac layer stopping up window in which the mac layer will send all the bundles in a window when it gets
access to the remote channel. By then we allow our stopping up control framework to adjust its MAC obstructing window considering
the clash degree and the cluster mishap rate at the mac layer. By performing remote blockage control at the mac layer, our framework
can allay the effect of remote bunch hardship on TCP, and in this way improve the TCP execution. The diversion besides test
conclusions exhibit that our instrument can achieve favored execution over the ordinary MAC layer segments in WLANS
Keywords- Distributed algorithm, IEEE 80211WLAN,MAClayer congestion control, TCP performance.

I. INTRODUCTION
IEEE 802.11 based WLANS (Wireless Local Area Networks) are getting to be progressively pervasive as of late on the
grounds that numerous provisions can utilize them to enter Internet. For instance, the EAST (Experimental Advanced
Superconducting Tokamak) office at the ASIPP (Ins), Hefei, China, utilizes a PC framework with high velocity systems to
backing the material science research exercises in acquirin titute of Plasma Physics under the Chinese Academy of Science and
investigating enormous measure of symptomatic information. As of late, more material science analysts are utilizing WLANS to
help their exploration provisions because of their pervasive accommodation.Unfortunately, the analysts are not content with the
throughput and postponement execution when exchanging gigantic mass information. This is on the grounds that the TCP
(Transmission Control Protocol) at the transport layer accepts that every parcel misfortune is because of clogging and accordingly
diminishes its blockage window at every event of bundle misfortune. In an environment of high misfortune because of high cycle
blunder rate at the more level layers, the throughput and equitability execution might corrupt rapidly notwithstanding the dispute
nature of WLANS transmission process.
In this paper, we will mull over a clogging control technique at the MAC-layer (rather than the Transport Layer) to
determination the throughput corruption issue in a high lapse the earth. Our strategy will alter the blockage window consistent
with the MAC layer delay and the bundle misfortune rate. Since the MAC layer can get the remote channel status specifically,
performing clogging control at the MAC layer could be more productive. In the interim, so as to be versatile, our component
receives a conveyed calculation where each remote customer upholds its blockage window and performs the MAC layer clogging
control, without the requirement to adjust any AP (Access Point) capacities. Our calculation intends to enhance the
reasonableness and throughput execution for WLANS particularly for EAST information.
The commitments of our paper upgraded blockage control at the MAC layer by taking the MAC layer parcel misfortune rate
and deferral into attention. Through the configuration standards to be examined, our sub-optimal calculation can enhance the
execution all the more rapidly. An appropriated operation that makes the calculation versatile to the system size; to our best
information, we are the first to propose a blockage control calculation in the MAC layer and which can run in a conveyed way
around all hubs. It is inviting to (good with) both the TCP and the IEEE 802.11 MAC conventions.
II. RELATED WORK
Various results have been proposed to manage TCP's poor throughput execution in WLANS. We order these methodologies
into three classifications consistent with their convention layers: the TCP layer systems, the cross-layer strategy including the
TCP layer and MAC layer, and the MAC layer strategies.
The greater part of the components handles this issue just at the TCP layer. TCP Westwood is a finish to-end transport layer
result that uses the ACK landing rate to gauge the transfer speed, and afterward sets a fitting blockage window as per the assessed
data transmission after three double ACKs are accepted. In spite of the fact that this operation reduces the impact of remote drops
and enhances the channel use, the principle inconvenience is the wavering in the estimation of the accessible transmission
capacity. BIC-TCP embraces a parallel pursuit system to forcefully expand the clogging window when the distinction between the
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present blockage window and the greatest window is extensive. Then again, it is challenging to gauge the most extreme permitted
window (which is evolving ceaselessly). Quick TCP consolidates multiplicative increment if the cushion involved by the
association at the bottleneck is far not exactly some predefined limit, and switch to direct build in the event that it is close. At that
point, FAST tries to uphold the cradle inhabitance around and decreases sending rate if postponement is further expanded.
Hypothetical dissection and investigations indicate that defer based methodologies are superior to unadulterated misfortune based
methodologies in numerous execution measures, for example, accomplishing higher usage, less self-incited parcel misfortunes,
speedier meeting pace, and additionally better RTT reasonableness and stabilization. Be that as it may, past work likewise
uncovers that postpone based methodologies will most likely be unable to get a decent amount when they are contending with
misfortune based methodologies like standard TCP.
A few instruments have received a cross-layer methodology to enhance TCP's execution. The MCP (Mobile-host-Centric
Protocol) moves the control focus to the portable have, and joins together the MAC layer and TCP layer to gauge the remote
channel status, (for example, dispute and touch blunder). It can modify the TCP layer clogging window dependent upon the
channel states to enhance the exactness of blockage control. The ACK-delay instrument is an incorporated component which can
defer the TCP ACKs at the MAC layer of an AP. This component can enhance channel usage and conform TCP's clogging
window dependent upon the MAC layer blockage status. The above systems all arrangement with remote parcel misfortune
through movements in the TCP layer yet it might be much better when we can deal with it specifically where it happens (the
MAC layer).

There are various studies where just the MAC layer capacities are changed to enhance the channel use and to handle MAC
layer clogging. The result in changes the conflict window and AIFS (Arbitration Inter Frame Spacing) to enhance equitability.
The model in derives a hypothetical upper bound of the throughput, and gives a system to accomplish the upper bound by giving
a dynamical clogging window change calculation. The result in conforms the conflict window dependent upon distinctive discord
levels to enhance MAC layer execution. Be that as it may, their primary thought of lessening the dispute window size of a hub in
awful situations really expands the impact likelihood. The MAC layer blockage by conforming the edge size. In light of diverse
touch failure rates. The point when the spot slip rate is low, the parcel length will be expanded; overall, and the bundle length will
be diminished. The thought is to land at an optimal parcel measure that is typically challenging to acquire. The MAC layer
resolution clogging by expanding the remote asset through the utilization of different channels.
In our past work, we have proposed the MACC (MAC layer Congestion Control) convention which is a MAC layer blockage
control component to manage remote bundle misfortune. On the other hand, this instrument is AP-driven (i.e., it is an
incorporated calculation) and not adaptable in light of the fact that the AP need to administer the windows of every versatile
stations and to perform the blockage control component.

Figure 1 Network Model

To propose an appropriated MAC layer blockage control component, in which every remote customer can execute
autonomously, while obliging no adjustment to the AP. By conforming its blockage window dependent upon the MAC layer
bundle misfortune rate and postponement, the remote customers can bring about a significant improvement utilization of the
remote channel, and hence moderate the effect of remote drops and enhance the execution
III.

SYSTEM MODEL AND OPERATION

Figure 1 shows the general system setup utilized within the EAST office. After the server saves the exploratory information
(transported through a spine) and the diagnose information (transported from remote stations), the researchers might utilize their
laptops to acquire (download) these information through the APs (Access Points).For straightforwardness and demonstrating
examination, one and only AP is indicated N researchers (remote customers). These clients can additionally transfer their handled
information once more to the server through the opposite way.
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FTP (File Transportation Protocol) is the provision layer convention the researchers generally use to transport monstrous
measure of information. FTP depends on TCP New Reno in the transport layer underneath to give a consistent association
between the sender (e.g., server sending information) and the remote customer recipient. Further down the convention building
design, the IEEE 802.11[15] is the MAC (Medium Access Control) layer convention utilized within the WLAN that empowers
one-jump correspondence with the AP or alternate remote customers.
In the MAC layer, the IEEE 802.11 WLAN utilizes an obligatory conflict based channel access capacity called the DCF
(Distributed Coordination Function). The DCF receives the CSMA/CA (Carrier Sense Multiple Access with Collision Avoidance)
process and utilization the twofold exponential backoff calculation for every crash. In DCF, all remote stations with the same
conflict parameter qualities have an equivalent chance to gain entrance to the transmission medium. Over a sufficiently long
interim, this outcomes in station-based reasonable access which is additionally alluded as MAC layer reasonable access. In any
case, this system couldn't guarantee honesty, and it likewise lessens the channel usage for the accompanying explanations.
In 802.11 DCF, before sending parcels, a hub need to screen the channel, and afterward trade RTS and CTS bundles with the
collector. The parcels might be sent just if these methods are great. The transmission succeeds when the compared ACK is
gained; overall, the sender need to fight the channel again with the dispute window multiplied. In the event that the channel
experiences a few issues, for example, high conflict or high touch failure rate, then the channel use is decreased because of
retransmission. Note that the amount of contending stations likewise has an extraordinary impact on the channel usage of IEEE
802.11 MAC convention. There is additionally an equitability issue if the remote hubs are in diverse conditions in light of the fact
that the hubs with a higher bit blunder rate might endure a higher parcel misfortune rate; they will be in the backoff state more
frequently than those with an easier bit mistake rate. This expedites a bigger backoff window for the hubs in terrible conditions.
So the hubs in better conditions can get more opportunities to gain entrance to the channel, bringing about the shamefulness issue
in WLAN.
TCP uses four algorithms for congestion control: slow start, congestion avoidance, fast retransmission and fast recovery. Slow
start allows fast detection and utilization of available network bandwidth by doubling its congestion window in one RTT (Round
Trip Time) every time a data packet in a window is acknowledged. When the congestion window exceeds a threshold, congestion
avoidance kicks in by increasing the congestion window by 1 after one RTT if there is no packet loss. It is used to slow the rate
increase in order to avoid congestion that would deplete network buffers. Packet loss is assumed to happen when duplicated
ACKs are received. Then TCP will halve its congestion window, and perform a fast retransmission. This is the Fast Recovery
phase. If an ACK times out, it will reduce congestion window to 1 MSS and then perform a Slow Start. Note that the principal
assumption of TCP is that every packet loss is due to congestion whose mechanism has been summarized above. Unfortunately,
this is not true in wireless networks because the chance to lose packets due to packet errors has become high. This can cause
performance degradation through windowing operation because TCP cannot distinguish packet loss due to congestion from loss
due to packet errors. This is the subject of our congestion control algorithm proposed in the next section to combat these errors.
IV.

THE DISTRIBUTED CONGESTION CONTROL ALGORITHM

In this paper, the main focus is to justify for the configuration of our appropriated MAC calculation, accompanied by an exact
depiction. The check might originate from the execution assessment later. In the event that a sender is permitted to send all the
parcels in a blockage window when it gets access to the remote channel, we can enhance the bundle triumph rate and the channel
use. This is in light of the fact that hub necessities to perform one backoff just, which are autonomous of what number of bundles,
are lost inside a window. This thusly would decrease the MAC layer holding up time, and the MAC layer queuing length, and in
the end might alleviate system clogging. Since IEEE 802.11 utilization the DCF instrument condensed above, one can see that
when the controversy level is low, there are less system assets needed to perform the backoff and screen operations.
Consequently, if one can build the blockage window at the same conflict level, more throughputs could be accomplished by
conferring the same measure of assets. The point when the controversy is direct not immersed, a few hubs might not have
information to send now and again. Thus, it is better to screen and perform backoff systems as DCF component typically does.
One can get an optimal decency and throughput execution if every hub can fight the channel dependent upon the discord level.
The point when the system is immersed (i.e., when all hubs have information to send), DCF performs crudely in light of its lower
great transmission rate and huge backoff time. In this circumstance, one can enhance the fruitful transmission rate by expanding
the clogging window. Around distinctive administration restrains, a round-robin administration around all hubs gives off an
impression of being an optimal decision to acquire both high throughput and honesty execution. From the basis examined above,
one can see that the new component ought to be made versatile to the system progressions to enhance its throughput and
equitability. Hence, we propose the accompanying systems to relieve system clogging to attain an optimal result rapidly.
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A. The Algorithm
Since the IEEE 802.11 MAC sends one and only bundle after the RTS/CTS, we propose the accompanying improvements in
place for a hub to send all bundles inside a clogging window.
1) RTS/CTS operations: A hub is obliged to support the clogging window of each one focus to focus association. To update the
AP of the clogging window, a sending hub adjusts the NAV field in its RTS outline. In the event that the hub is a getting hub,
it utilizes the CTS outline. The AP can then appropriate or send the parcels dependent upon the blockage window data it
appropriates.
2) Incorporation of the MAC layer defer: This might permit a close hub to alter its MAC layer blockage window dependent upon
the MAC layer postpone notwithstanding its parcel misfortune rate. By overseeing the remote channel, a hub can see all the
bundles not having a place with itself. It will record the MAC layer deferral of each of these parcels from the time a parcel is
sent until the relating ACK is gained. In the event that the relating ACK is not accepted in a given time, that bundle is
disregarded. The point when a hub needs to send its parcels, it will first figure the normal MAC deferral of all others bundles
followed and also the normal postponement of its own bundles. At that point it utilizes the accompanying methodology to alter
its clogging window (M_cwnd) under two separate situations.
No Packet Loss
The point when there is no bundle misfortune, the blockage window is upgraded as per
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where M-delayis the MAC layer delay, which is the normal postponements of all its bundles (from inside one window), and
aver_delay is the normal postponement of all its neighbor hubs that a remote customer can listen. Here, deferral is measured from
the time a bundle is sent until the time the comparing ACK is gained. Comparison (1) originates from the observation/rationale
that when there is no bundles misfortune, the channel is most likely sit without moving. So one may as well send more bundles
without any additional backoff. Nonetheless, transmitting more bundles for one association may build the deferral and hence
cause timeout in different associations. Subsequently, one may as well diminishing its clogging window at whatever point its
MAC layer postponement drops once again to underneath the normal deferral. Then again, transmitting a window of bundles for
one association may expand the deferral for others, particularly when the window is enormous. Subsequently, we pick a limit
w=4
/3+4, past which the blockage window won't increase by 1 for a fruitful transmission yet just changes consistent with the
deferral proportion. That is

On a Packet Loss

_

(

+=

_

_

)

(1a)

The point when a parcel misfortune happens, we will conform the following blockage window consistent with
M_cwnd = (1+p) * M_cwnd

(2)

where p is the MAC layer bundle slip rate characterized to be the degree between the amount of Acks not appropriated and the
aggregate number of information parcel conveyed in a window.
Mathematical statement (2) hails from the thought that there will be p * M-cwnd packet lost throughout a clogging window.
These lost bundles must be retransmitted in addition to any new parcels in the new window. This will enhance the throughput and
the equitability on the grounds that we can utilize a substantial window to enhance the impeded throughput execution for parcel
lapse to achieve the normal system execution. The point when the retransmitted bundles are appropriated adequately in the first
retransmission, we may as well uproot the interim augmentation added to the blockage window. This is to avert inadvertent
interferences that may drop bundles. In the event that the channel is not debased constantly, it might not take long for the
blockage window to recuperate the lost parcels and afterward return once again to its unique worth for typical operation
B. Discussion
Our component tries to manage remote parcel misfortune at the MAC layer which is not because of clogging, and in this
manner might be outlandish to perform blockage control system as TCP does. Yet we can't overlook the bundle misfortune really
because of MAC layer retransmission either since the remote parcel failure will expand the MAC layer holding up time, which
will thusly irritate blockage.
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Note that no adjustment of the AP is needed, however this unpretentious improvement has made our instrument conveyed since it
can now be actualized effortlessly in every remote customer freely. The characteristic likewise makes our system component
adaptable.
V.

PERFOMANCE EVALUATIONS

We utilize Qualnet 3.7 recreation to look at the execution of our enhanced system with the default instrument (IEEE 802.11g)
and MACC under different situations. The MACC is a calculation that likewise embraces a MAC layer clogging control strategy
yet with an incorporated operation at the AP, and it just acknowledges MAC layer parcel lapse. To approve our new system
further, we have additionally actualized the component and assessed its execution in the Red Hat9.0 Linux Operating System. The
items, execution results also their dialogs are furnished in a later area. The accompanying are the meanings of the execution
measures used to assess our calculation:
1) End-to-end throughput: this is the measure of activity (measured in bundles) for every unit time. This is measured by the amount
of parcels effectively appropriated at the recipient over the mimicked time.
2) Average finish to end postponement: End to end deferral is the time interim between the time when one parcel was sent by the
sender and the time when the parcels was accepted by the recipient. At that point the normal is gotten from just those parcels
gained.
3) Delay difference: The fluctuation is the desire of the square
of the deviation of a closure to end delay from its group mean quality.
4) Number of TCP timeouts: this number is measured at the TCP sender.
We utilize the system arrangement as a part of Fig. 1 where the wired line data transfer capacity is 100mbps, and the remote
transfer speed is54mbps. A spread deferral of 45ms is utilized. We have acquired numerous recreation hurries to study the impact
of distinctive parameters on different execution measures. The predominant 4subsections underneath are dependent upon
reenactment and Section V-E is dependent upon a life-test. In our execution figures to be examined, "default", "MACC" and
"enhanced" speak to the default IEEE 802.11g system, the MACC component, and our enhanced instrument, individually.

A. Effect of Contention Level
In this first aggregation of recreations, we shift the amount of remote hubs from 5 to 40. The hubs are circulated equitably
around the AP, and have a consistent parcel slip rate of P=0.2.
Fig. 2 shows that the throughputs of all instruments are a diminishing capacity of the amount of hubs not surprisingly from the
increment in controversy level. Whatsoever levels, our enhanced calculation is the best and the default is the most noticeably bad.
Both our instrument and MACC can enhance the channel usage by changing the amount of bundles sent dependent upon the
parcel misfortune rate and in this manner enhance the system throughput when contrasted with the default calculation. Be that as
it may, it is fascinating to see that the MACC execution corrupts extraordinarily past N=25 hubs.
This could be illustrated as accompanies.
With an expanding number of remote hubs, clogging sets in when the expansive measure of dispute causes more impact
and squanders the transmission capacity. What's more, the throughput execution diminishes on the grounds that more assets of a
hub must be committed on the reckoning.

Figure 2 Throughput examination with distinctive stream numbers

(IJIRSE) International Journal of Innovative Research in Science & Engineering
ISSN (Online) 2347-3207

Figure 3 Throughput correlation in diverse bundle lapse rate

Its throughput practically drops to the level of the default calculation. Because of the low reckoning unpredictability of our
conveyed instrument, its execution is stable concerning an expanding number of remote hubs.
B. Effect of Bit Error Rate
In this second situation, we change the parcel lapse rate p from 0.01 to 0.1 while settling the amount of hubs at N=20 .The
bundle mistake rate expands, the execution of the default system corrupts extraordinarily, while our component and MACC
diminish only a smidge. This is on the grounds that these two components utilize a bigger blockage window, and thusly for every
transmission, there will be a few parcels transmitted effectively. Since certain fruitful transmission level can now be administered,
the channel use and additionally the generally arrange throughput might be enhanced in the vicinity of high bundle slip rate.
These two calculations are hence more powerful to bundle mistakes.
C. Similarity
Since we can't ensure that each remote hub receives our component, we might perceive how our improved instrument and the
default system can coincide. We test it by running two reproductions to check their similarity. In the first recreation, each of the
twelve hubs utilize the default system; and in the second, we let six remote hubs (Node Ids 1 to 6) utilize the default MAC layer
component, while the other six (Node Ids 7 to 12) utilize our instrument. Fig. 4 shows that in the first recreation (the white section
on the left under every Node ID), the total throughput is 10.3mbps, while in the second reproduction (the right segment), it is 13.1
Mbps. We have likewise figured the honesty list (∑
)2/( n∑
)and throughput of hub i, the qualities of the two
reproductions are 0.72 and 0.94.the effects indicate that not just the enhanced calculation has no effect to the default additionally
has given some execution pick up. Furthermore, they have attained about the same throughput execution, proposing the
calculation has an impact on reasonableness. As an alternate fascinating perception, different (Nodes Ids 1 to 6) not executing the
enhanced calculation additionally profit by enhancing their throughput. Basically, our system could be perfect with the default
MAC 802.11 component.
D. Effect of our Mechanism on TCP
By using the proposed idea it is deliberately compound the system environment by expanding the amount of hubs N=40 to in
the first recreation, and by expanding the bundle lapse rate to P=0.1in the second reenactment while keeping N=40. The Table
analyzes the normal defer and number of TCP timeouts. One can see that both MACC and our system can diminish the normal
close to end defer by enhancing the MAC layer transmission proficiency at the expenditure of a bigger postponement difference.
Nonetheless, since our instrument was planned with the thought of the effect of MAC layer defer on TCP execution, our
calculation can change the MAC layer blockage limit, and subsequently enormously diminishing the amount of TCP timeouts.
E. CONCLUSION
In this paper, we have proposed another MAC layer blockage control instrument by altering the clogging window as per the
parcel misfortune and MAC layer delay. By enhancing the channel use and expanding clogging window for feeble hubs, our
instrument can enhance the throughput execution and decency execution essentially. Recreation and introductory examination
outcomes indicate that our instrument can enhance the throughput and equitability execution of WLANs fundamentally.
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