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METHOD OF BEST EFFORT TRAFIC REGULATION BASED
ON THE ACTIVE -RESONANCE TRAFFIC LOSSES IMPACT PROBING

Guchenko M.1., Poznyak E.V., Ivanova M.Mslavko H.G., Kostenko P.G.
Kremenchuk Mychailo Ostrogradsky Nationalriversity

TOPICALITY OF THE STUDY A persistent growing of transmission rates and volumes of
different traffic in nowadays computer networks are emphasizes an issue of an effective traffic
regulation in network nodes. Commonly a traffic regulation probiencomputer networks is
solved by static traffic prioritizing and simple QoS provisioning mechanisms, but quite frequently
traffic regulation can be accomplished only in dynamic and adaptive manner. Aggregated network
traffic usually can be divided intoigh priority flows which need a strong QoS guaranties
provisioning, and traffic with low or middle priorities which have to be transmitted by best effort
policy. An aggregated traffic in broadband network channel may also consist of a huge number of
flows, which makes an impossible to provide right priority for each of them.

Modern QoShasedfeedback control strategies for a network traffic well describddi, &].

In study[1] wasrepresente@ Prioritybased Feedback Flow Control SystdPirFCS framework
which provides adaptively maximizing of lowigrity flows while maintaining high priority flows

at a asired level based on: proposed midiyered flow rate constrain algorithms and defined series
of maliciousbased packet discarding policids.[2] was described QoS strategies fimain two
typesof besteffort traffic and was proposdéedback control framework and utility functions for
TCP traffic (which is 906 of whole traffic in Internét Both tiaffic feedback control frameworks
utilize only clssi@l proportioral-integratderivative(PID) traffic regulators, which are not optimal
with a view todynamics and complexity of network environment

The aim of this study is t@nalyzeperformance capabilities of treetiveresonance traffic
feedback contromethod for best effortaffic QoS supprting.

MATERIALS AND RESULTS OF THE STUDY. The dynamic network traffic flows
model was developed by means of Matlab dynamic systems simulation tools. The network model
consists of traffic sender, receiver and netwoode, which provides traffic febdck control. In
this model the both approaches of traffic control frfh?] was combined nto single QoS
supporting framework. Tféc flows from the sender is divided in the controlled node into high
priority traffic with already eserved bandwidth antest effort policy taffic, which is in turn
divided into shorterm (every flow with <10 seconds dation) and longterm (>10 s. duation)
traffic flows. For shodterm ("mice") flows should be provided minimudelays oftransmission,
but since they becoenlongterm ("eleplants) they regulation goals will be: maximization of
available bandwidth utilizing for aggregated best effort traffic and maintaining fair bandwidth
sharing between longgrm flows.

Traffic generated Y sender consisted of one ctarg bit rate high priority flow, based on
UDP protocol, and several flows of best effort traffics, which are sent by TCP transport protocol.
Fairness and effectiveness of bandwidth allocation in large time skgper(ds on RT valug for
TCP Reno and Westwood can be accomplished by ugimgiens in Table 1, which was shown in
[3] for OS Linux kernel.

Equilibrium functions

TCP Reno J15
P(t)RTT
TCPWestwood 1 1- p(t)

JRTT(RTT- RTTmin) | p(t)

Table 1. Equilibrium ratesof widely used TCP protocols in terms of packet losses and delays
(where p(t)i loss ate; RTT, RTTmiri mean packets round trip time, minimum RTT
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Thereby right mean values of traffic rates &orementioned TCP protocotan be set by
choasing the correponding constant values of th€P-packets drop ratedike, for examplep; and
p2 values represented in Fig.But quite often TCPan havea prioriunknown or sometimes even
maliciouslyaggressive tramission policy, which can be controlled by usewgptivealgorithms
Work [1] utilizes only classal PID regulation for similar task, but such regulators as: neural
networks, fuzzy or proposedteve-resonance one, seems can give an improved adaptive regulation
in acomplex network coritions

Window 5

75k

7+

TCP Westwood

{.m)Bo)

4+

'
&

35 I 1 1 I LI
=15 -14 -13 -12 -1 -10 -9 -5
log{p™) Losses

Fig.1- Example of the TCP'window dependence on the packet losses

This work introducesn activeresonance algorithm of the packet dropping impact probing
on the TCP traffic rates. The activesonance traffic regulation methodsadescribed if4], where
it successfully used for RTT delageggulation. It @an be shown that an effective performance of the
activeresonance packet dropping algorithm can be guaranteed in the following conditions:
1) Constant value of the controlled variaffirst derivative during the two control cycles:

§(t3)- g/(tz) ° y(t,)- y(t,), where yt)) i mean traffic rate duringth time interval;
2) Proportionality of the packet loss rates (gp(tnpact on the traffic rates derivatives:
dp(t)/ o (¥(t)- 20(t) + ¥(to)) ) )
dp(t,) (v(t,) - 200(t,) + y(t,))
3) Tolerance of the regulation to small errors in values of the controlled variables.
Active-resonance regulation has significantly less computational complexity than classical
neural networks algorithms and can be used when aggregated traffic consisig@ihamber of
flows with a priory unknown trasmission policies.

LITERATURE
1. Song S, Manikopoulos C.N.A Priority-based Feedback Flow Control System for

Bandwidth ContrglIinformation Sciences and Systems 40th Annual Conferéhagceton,
NJ, 2224 March2006.
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