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Abstract: Today’s organization networks are going through remarkable needs — streaming motion pictures, worker- owned
mobile devices and collaboration gear are all contributing to a ways greater visitors than e-mail, FTP and preferred net
browsing produced just a few years in the past. How a lot? keep in mind that commercial enterprise IP site visitors is projected
to increase at a compound annual boom rate of 21% from 2012 to 2017 — tha#’s faster than IP WAN (13%), however simplest a
fragment of the projected boom rate for mobile commercial enterprise net (59%). contemporary Telecommunication, pc
Networks and both wired and wireless communications which includes the net, are being designed for immediate transmission
of large quantities of records, for which Congestion control may be very important. without proper Congestion control
mechanism the congestion disintegrate of such networks might grow to be exceptionally complex and is a real possibility.
Congestion control for streamed media traffic over community is a venture because of the sensitivity of such visitors towards.
This venture has influenced the researchers over the last decade to expand some of congestion manipulate protocols and
mechanisms that in shape the site visitors and gives fair upkeep for each unicast and multicast communications. This paper
gives out a quick survey of principal congestion manipulate mechanisms, categorization characteristics, elaborates the TCP-
friendliness idea and then a latest for the congestion manipulate mechanisms designed for network. The paper factors the
professionals and cons of the congestion management mechanism, and evaluates their traits.
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l. INTRODUCTION

Congestion manage over network, for both of all styles of media site visitors, has been an energetic location of research inside
the last decade [1]. this is because of the flourishing increase in the audiovisual visitors of digital convergence There exists a
selection of network applications built on its functionality of streaming media both in real-time or on demand along with video
streaming and conferencing, voice over IP (VolP), and video on call for (VoD). The range of users for these community
applications is constantly developing hence resulting in congestion.

Administrators answerable for addressing network congestion frequently motel to one of 3 procedures: adding bandwidth,
accelerating community site visitors, or cutting off get right of entry to to programs believed to be causing congestion. adding
bandwidth can address the issue, however it’s a short-term restore that creates two issues. First, because network usage keeps to
boom, IT budgets additionally hold to growth in perpetuity, which isn’t sustainable. 2d, will increase in bandwidth need have
outpaced decreases in information measure price. just including bandwidth treats all programs the same — from workplace
productiveness gear to visits to YouTube. In impact, network administrators are investment the will increase in leisure traffic,
which simplest quickly solves the problem.

In networks, the packet loss can arise as a end result of transmission errors, but maximum frequently due to the fact
of congestion. TCP’s congestion manage mechanism reacts to packet loss via losing the wide variety of unacknowledged data
segments allowed within the network. TCP flows with comparable spherical-journey instances (RTTs) that stocks a not
unusual bottleneck to lessen their quotes so that the available bandwidth may be continuously, disbursed equally among them.

No longer all community programs use TCP and therefore do no longer permit the identical idea of fairly allocation the to be
had bandwidth. for this reason, the result of the unfairness of the non- TCP packages did no longer have a great deal effect due to
the fact maximum of the site visitors inside the network makes use of TCP-based totally protocols. however, the amount of
audio/video streaming packages such as net audio and video gamers, video conferencing and analogous types of real-
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time packages is regularly increasing and it is quickly anticipated that there can be an boom in the percentage of non-TCP
traffic. In view of the truth that those programs typically do not amalgamate TCP-like minded congestion control mechanisms,
they deal with tough TCP-flows in an unreasonable manner. All TCP-flows reduce their facts rates in an try to interrupt up the
congestion, wherein the non-TCP flows maintains to send at their original price. This exceedingly unfair condition will lead to
starvation of TCP-visitors i.e.., congestion disintegrate [2],[3] which describes the unpleasant situation in which the handy
bandwidth in a network is sort of totally occupied by way of packets which are discarded due to the fact of the congestion
before they attain their vacation spot.

For that reason, it's miles ideal to outline suitable congestion manage mechanisms for non-TCP traffic that are well
matched with the charge-version mechanism of TCP. these mechanisms must make non-TCP packages TCP-pleasant, and
consequently lead to a honest distribution of bandwidth. Unicast is a one-to-one form of conversation in networks
in which multicast is one-to- many. Multicast is high-quality over unicast mainly in bandwidth discount, but unicast is until the
extensively widen communiqué form community.

1. THEORY OF CONGESTION CONTROL SYSTEM
Congestion manipulate worries in controlling the community visitors in a telecommunications community, with a view to
save you the congestive disintegrate by attempting to avoid the oversubscription of any of the processing or competencies
of the networks and making the right aid reducing steps by reducing the charge of packets dispatched.
A. Goals and Measures of Congestion Control

Goals that are taken for the evaluation method of congestion manipulates set of rules are:

e To achieve a high bandwidth utilization.

e To congregate to fairness quickly and efficiently.
o To decrease the amplitude of oscillations.

o To sustain a high responsiveness.

B. The Measures [4] that have been set for Congestion control are:
e Convergence Speed: The junction speed estimates time exceeded to attain the equilibrium state.

e Smoothness: The Smoothness displays the value of the oscillations thru multiplicative discount and it relies upon at the
oscillations size.

¢ Responsiveness: The Responsiveness is measured by the number of steps or the round journey times (RTTS) to gain
equilibrium. The discrepancy between Responsiveness and Convergence speed is that the responsiveness is associated
with a unmarried float and the convergence is related to the system.

o Efficiency: The performance is the usual float throughput in line with step or round trip time (in line with RTT), whilst
the machine is in equilibrium.

¢ Fairness: The equality characterizes the fair allocation of assets between the flows in a shared bottleneck hyperlink.

1. MANAGING NETWORK TRAFFIC AT GRANULAR LEVEL
A. Look into the network: What’s the problem? Who’s causing it?

Step one in locating congestion troubles is determinative what’s inflicting congestion. conclude that packages place unit in use,
what percentage traffic is generated by using every, and also the relative priorities of these packages. determine whether or not or
now not there location unit excessive-site visitors durations at some point of the day or month and whether or no longer some
packages have special first-class-of-carrier (QoS) necessities. without an correct information of contemporary site visitors flows,
any movements to alleviate congestion are going to be completely a guess.

B. Reduce traffic via caching

Traditional [5] item-based totally caching works with the aid of storing previously seen net objects near clients (e.g., browsers
or proxies), and serving them domestically for destiny requests. It [6][7][8][9] can reduce network traffic, server overhead, and
person-perceived latency. Many researchers have heavily studied the consequences of object-based caching. Cache frequently
accessed internet objects locally consequently entirely new ones are downloaded. If a couple of requests are created for an
equivalent items more than one instances, the overall data measure utilization accumulates. as an example, patch bundles or
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packages are regularly downloaded from accomplice in nursing outside website as soon as, and next accesses can get delight from
proximity. whether or not completed serially or in parallel, every hit provides up and can have an effect on performance or extent-
primarily based costs. Victimization caching strategically will enhance performance and decrease utilization. a combination of
browser caching, LAN caching and perimeter (proxy-primarily based) caching can reduce returned wasteful repetition of
information transfers.

C. Control recreational traffic

Recreational traffic is a constant and growing load for your company network. the use of place of job computers and smart
telephones or tablets, personnel are attaining into the internet and pulling leisure traffic onto enterprise networks. leisure site
visitors can eat 30 to ninety percent of the WAN or net capability of every department site. [10] Congestion from leisure visitors
crowds out vital systems that are touchy to put off, affecting the performance and nice of transactional programs, Voice over IP
(VolP) and video conferencing. this can inevitably lead to decrease network utilization, misallocation of budget and capacity,
gradual or unresponsive programs and importantly end-user performance complaints. area limits on recreational site visitors in the
course of work hours which could nevertheless permit get entry to to recreational websites but supply precedence to business
applications. notwithstanding a corporation’s internet coverage lets in private and leisure use, or if incidental use is unmarked,
non-business content will become partner pointless burden on the network. via site visitors shaping, QoS guidelines, utilization
caps or obstruction, convenience is confident for business vital wishes.

D. Time-shift your network

Are bound applications regularly applied at mentioned times? Produce policies that mirror this, and shift assets to those
programs. Analysis of the applications in use and additionally the nature of the visitors they generate will discover groups that vie
for scarce resources and suggest whether or not they could get pride from straightforward programming modifications. for
example, backup windows might be adjusted to stop officious with batch facts transfers or replication transports. This discount in
community opposition will substantially enhance quit-to-stop performance and usefulness.

E. Don’t treat all business traffic the same
Categories traffic into three buckets:

1. Reputational: matters that could have a direct impact on modern or future commercial enterprise, supported purchaser
perceptions regarding accessibility and overall performance.

2. Revenue-affecting: matters that can stop or lower the quantity or fee of economic gain, whether or not or now not
supported income or manufacturing/fulfillment.

3. Mission-critical internal: matters that are important to help capabilities no longer strictly purchaser facing or income
producing however which might be required for each day operations and in progress enterprise features. Reputational
visitors need to be the initial awareness, however to not the impairment of the last site visitors.

F. Manage and priorities at a user level

Decide United Nations Corporation the consumer is and what application is being employed. Is that the corporate govt
exploitation videoconferencing to talk to key investors? Wherever is that the user? Is he logged in remotely?

G. After investigating current packet flows, create an intelligent policy

Allocate community sources supported a deliberate set of criteria. as an example, throughout the hour that the leader
government officer is developing a videoconferencing choice, four-hundredth of the company’s on hand facts measure will be
allotted to the selection, whereas V-J Day is allotted to a promoting video and additionally the alternative forty 5th is dedicated to
alternative sports. The coverage can generate completely extraordinary priorities on alternative days, like near the end of the area,
as soon as accounting programs may want to acquire the pleasant precedence.

V. CLASSIFICATION OF CONGESTION CONTROL ALGORITHMS
The category of the congestion control algorithms is completed. The 4 categories are:
v"may be classified with the aid of the sort and length of the comments received from the community
v' may be classified by means of increasing the set up potential at the network. handiest the sender needs for the

modification (or) sender and receiver want amendment (or) handiest the router desires for the change (or) tall the three:
sender, receiver and routers needs for the modification.
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v can be classified by means of the aspect of overall performance. To make improvements in overall performance: high
bandwidth networks, lossy links, fairness, benefit to short flows, variable-fee hyperlinks
v’ can be categorised by using the fairness criterion it makes use of: max-min, proportional, "minimal capability put off"

V. TcP-FRIENDLINESS

TCP is a connection-oriented unicast protocol affords dependable information transfer with flow and congestion control. TCP
maintains a congestion window which controls the wide variety of notable unacknowledged facts packets within the community.
The sender can ship packets best so long as unfastened slots are available because the statistics send will devour slots of the
window. when an acknowledgment for fantastic packets is acquired, the window is shifted so that the recounted packets can leave
the window and the identical quantity of free slots will become to be had for the approaching data. TCP plays slow start, and the
fee more or less doubles every round-journey time (RTT) to speedy boom its honest proportion of bandwidth. In its constant state,
TCP makes use of an additive boom, multiplicative decrease mechanism to react to congestion by way of the detection of
additional bandwidth. TCP increases the congestion window by using one slot according to round-ride time when there is no
signal of loss. In case of packet loss is indicated via a timeout and the congestion window is decreased to at least one slot and TCP
reenters the slow begin section.

TCP-friendliness can be measured thru the effect of a non-TCP glide at the competing TCP flows underneath the same
situations regarding throughput and other parameters. A non-TCP unicast glide may be TCP friendly if it does now not influence
the long term throughput for any of the synchronized TCP flows by a factor this is extra than that accomplished with the aid of a
TCP go with the flow underneath the equal conditions. A multicast flow is stated to be TCP-friendly if it one by one views for
each sender-receiver pair of the multicast float TCP-pleasant.

VI. CONCLUSION

With this paintings, we presented a survey on modern-day tendencies and improvements inside the location of TCP-friendly
congestion control. We discussed the necessity for TCP-friendly congestion manage for each non-TCP based totally unicast
visitors and multicast communiqué and as a result furnished an outline of the layout space for such congestion control
mechanisms. This paper in short surveys of various congestion control algorithms. it seems that at gift there is no unmarried set of
policy that may resolve all of the troubles of congestion control on computer networks and the net. extra studies paintings is
wanted on this route. it's also to observe that almost all of the surveyed papers have no longer employed any statistical strategies
to verify their simulation results. The above mentioned are the idea of congestion its goals and deserves and the maximum
commonplace elements for the prevalence of congestion and the methods to overcome the congestion fall down. This paper in
brief discusses the congestion manage algorithms based on the community focus and numerous not unusual congestion control set
of rules used and its protocols. The paper additionally discusses the TCP- friendliness and the uniqueness of the TCP and non-
TCP flows and also the discussed problems that remain to be solved.

REFERENCES

=

J. W. Chung, “Congestion control for streaming media,” Ph. D. dissertation, Polytechnic Inst., Worcester, 2005.

2. Sally Floyd and Kevin Fall, “Promoting the use of end-to-end congestion control in the Internet,” IEEE/ACM Transactions on
Networking, vol. 7, no. 4, pp. 458-472, Aug. 1999.

3. B. Braden, D. Clark, J. Crowcroft, B. Davie, S. Deering, D. Estrin, S. Floyd, V. Jacobson, G. Minshall, C. Partridge, L. Peterson, K.
Ramakrishnan, S. Shenker, J.Wroclawski, and L. Zhang, “RFC 2309: Recommendations on queue management and congestion
avoidance in the Internet,” Apr. 1998, Status: INFORMATIONAL.

4. "Metrics for the Evaluation of Congestion Control Mechanisms", S.Floyd, Ed., March 2008.

5. R. Fielding, J. Gettys, J. Mogul, H. Frystyk, L. Masinter, P. Leach, and T. Berners-Lee. Hyptertext Transfer Protocol — HTTP/1.1.
Internet Engineering Task Force, June 1999. RFC 2616

6. Lee Breslau, Pei Cao, Li Fan, Graham Phillips, and Scott Shenker. Web caching and zipf-like distributions: Evidence and implications.
In Proc. IEEE INFOCOM, New York, NY, March 1999.

7. Ram’on C’aceres, Fred Douglis, Anja Feldmann, Gideon Glass, and Michael Rabinovich. Web proxy caching: the devil is in the
details. In Proc. 1st ACM Workshop on Internet Server Performance, Madison, WI, June 1998.

8. S. Gribble and E. Brewer. System Design Issues for Internet Middleware Services: Deductions from a Large Client Trace. In Proc. 1st
USENIX Symposium on Internet Technologies and Systems (USITS), Monterey, CA, December

9. Alec Wolman, Geoffrey M. Voelker, Nitin Sharma, Neal Cardwell, Anna Karlin, and Henry M. Levy. On the scale and performance
of cooperative web proxy caching. In Proc. 17th ACM Symposium on Operating Systems Principles (SOSP), Kiawah Island, SC,
December 1999.

10. White Paper Bluecoat Monitor and control recreational traffic

2016, RHIMRJ, All Rights Reserved Page 4 of 4 ISSN: 2349-7637 (Online)



