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Abstract— In the wireless networks, the routing process is th
one of the major concern and it is the fundamentgbrocess in the
ad hoc networks. To aid this exertion, we proposed na
experimental assessment of backpressure mechanisfas Wired
and wireless networks. In this project, we used tiee algorithm

delay. Indeed certain features of the back-pressatng
algorithm suggest that long delays will be commiginstly,
back-pressure routing uses queue buildup at nodagéate a
“gradient” within the network that guides routind][
However, this may come at the cost of increasediiqge

Dynamic Back Pressure, Back Pressure, and Enhanced delay. Secondly, back-pressure routing tends tdoexall

algorithm. By this proposed system, we addressed uting

problems and also improve the throughput and delayhat are
mainly caused by the packets at the node transmissi. The
Backpressure routing is a compact and increased tbughput for
wireless networks, but undergoes increased delayk routing,

the backpressure algorithm is known to afford throwghput
optimality with dynamic traffic. The important assumption in

the backpressure algorithm is that all nodes are beevolent and
observe the algorithm rules leading the informationexchange
and principal optimization requirements. In the proposed
system, we demonstrate that how the node is stakii at the
backpressure algorithm routing and also by jointly alleviating

the virtual trust queue and the real packet queue.The
backpressure algorithm not only accomplishes flexibty, but

also tolerates the throughput performance under serity

attacks. This system is mainly enhances the node lafior at the
time of communication and also it improves the nodsecurity at
the time of many threats in the wireless applicatios.

Index Terms— Wireless networks, Routing process,
Backpressure, Throughput, Time delay and Network trafic.

I. INTRODUCTION

The recent developments made in the routing systef
Wireless Sensor Networks (WSNs) have increasedshge
growth of wireless technologies. The evolution made
multiple-path routing, back-pressure routing haslitated
better routing systems than the single-routing esyst
Indeed, it guarantees to achieve the network cgpand so

its throughput performance cannot be bettered by a
throughput,

algorithm.  While maximizing network
back-pressure routing comes with no guarantee twonle
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paths in a network, including paths with loops &ehd-end”
paths that cannot lead to the desired destinatitamce,
packets generally may not take the shortest patthed
destination, thereby leading to additional delay.

Unfortunately, analytic results on the delay perfance
of these algorithms are difficult to establish andly
relatively weak qualitative or asymptotic boundse ar
available. To our knowledge, there is no usefubthécal,
simulation, or experimental results available ttaracterize
the delays induced by packet reordering which, @asvill see
in this paper, is a major factor affecting the perfance of
current back-pressure routing algorithms due nbt tontheir
multi-path nature but also to the ubiquity of rogtiloops.
Further, while back-pressure algorithms offer saiisal
throughput performance gains, the ease or otherwitte
which this potential might be realized in practioatworks is
currently unclear.

Even though the back-pressure algorithm delivers
maximum throughput by adapting itself to network
conditions, there are several issues that have tddressed
before it can be widely deployed in practice. Astet in the
original paper [2], the back-pressure algorithm uiesp
centralized information and computation, and
computational complexity is too prohibitive for ptie.
Much progress has been made recently in easing the
computational complexity and deriving decentralized
heuristics. Besides complexity and decentralizaissues
hich have received much attention recently, the
back-pressure algorithm can also have poor delay
performance. To understand that, we consider tiferdnt
network scenarios: one in which the back-presslgearighm
is used to adaptively select a route for each pgackel the

its
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other in which a flow's route is chosen upon arriwa some
standard multi-hop wireless network routing aldortsuch
as DSR or AODV and the back-pressure algorithninipls
used to schedule packet.

The rest of the paper is organized as followstiGed!
describes the related work; Section Il presergsptoposed
work; Section IV presents the experimental resalisl
analysis and finally, concludes in Section V.

. RELATEDWORK

This section presents the survey of backpresdgoeitims
by other researchers. There has been a long-stpitderest
on maximizing data transfer for satellite netwof&s Most
work focuses on the design of constellation pararseand
advocates the utilization of ISLs [4]. For the rémag, there
are efforts on developing routing and schedulirgpathms
for maximizing throughput. These proposals are egith
heuristic attempts or evaluated only in simplif@chulation
scenarios. None of them backtrack to a concreterdiieal
framework. Also, we notice that a group of work antes
routing algorithms for satellite networks with lokélancing
schemes. Their throughput performance relies orsiyas
route adjustment to congestion or traffic predictio
Moreover, the idealized traffic distribution andptdogy
assumptions limit the algorithm scalability. Besidhere are
routing algorithms designed for the above hybriteltite
network [5]. Regardless of throughput performanfesy
consider to decouple link variability from routidgcision for
better responsiveness to traffic load. Thereforeesé
drawbacks motivate us to seek for an alternatiyeraach
grounded in network throughput optimization theory.

The backpressure algorithm, also known as MaxV\leigt
[6], has brought theoretical prosperity for baclkgsiee based

stochastic optimization. The improvement of itsifeavork is
still continuing. Basically, it uses the maximumckiag
differentials as link weights. With a maximum-wetigh
matching, it can schedule and route any inputitrafithin the
network capacity region stably. It provably maxigsz
throughput, which can be derived by either Lyapudoft or
Lagrange duality. Lay is the Achilles’ heel
backpressure-type algorithms, due to loops or sken

exploring of routes. To restrict detours, reseaishe Xt

incorporate the shortest path concept into theitioagl
backpressure algorithm. Enhanced backpressurengoigi
proposed in [7] via a shortest path bias, whichged in a
heuristic manner. In [8], the routing problem isnfiallated by
minimizing the average number of hops between ssuand
destinations. Accordingly, the queue structureahenode is
expanded for hop information. Though its delay ioy@ment
is significant, in a dynamic topology it has to quently
reconstruct queues based on the updates of theopsopl
shortest path algorithm. Similarly, in [10], a steorpath is
preferred by minimizing total link rate. Its rougirdecision
[11] is affected by backlog differential minus agbhold. But
the selection of the threshold is nontrivial espligiin a
dynamic network. To address the loop problem, B&i,[the
authors define the running average net rate of ooahityn
traffic traversing a link and restrict network tdpgy by
eliminating links with zero net rates. In this waygute
construction is loop-free. But unnecessary dettlliesists.

83

Essentially, the backpressure algorithm requireslignts
to pump flows. When input traffic is low or packsfgead out
in the network, flows easily get stuck due to loradjents.
Thus, several algorithms are proposed to maintaim t
gradients for flows, in order to reduce delays[18], BCP
(Backpressure Collection Protocol) uses finite ggeand
drops packets when a queue is full. Then the discare
placed into the corresponding underlying virtua¢ag so as
to keep the gradient. Cooperating with the Ladgkihst-Out
(LIFO) queue policy, the later packets are sentrdhe
existing gradient. The utility-delay tradeoff argifyof LIFO
backpressure is given in [14]. In [15], shadow ques
proposed to activate links in decoupled routing and
scheduling. To maintain gradients, the arrival rafea
shadow queue is enlarged by a certain coefficiethteoactual
rate. However, from our experimental results, wel fthat
those transforms of gradients are not flexible ghoin a
dynamic network.

. PROPOSEDNORK

This section presents the working model of oumppezd
backpressure algorithms. The main objectives of our
proposed study are to reduce the network trafficaso time
delay in achieving optimal performances. The prepos
backpressure algorithms composes of

A.  System Modelling:

Consider a set of N network nodes with L potential
transmission links of a node pair (a, b). The nothext
receives the packets within stipulated time is giasﬂ;f:' t
where, t denotes the time slot of n packets int@oeks. The
packets considered as commodity packets. Henceftbreh
rrival time, waiting time and receiving time oéthackets in
e networks are monitored and maintained. Eackebds

represented with header field and its unique identiet u f'

€ {0,1} represents aggregated volume of packets used for

transmission and receiving purposes. It operateSiore
[t

Division Multiple Access (TDMA) irx,,” € {011} in which 0
represents the presence of packets and 1 repregents
absence of the packets. Based on the transmigsignthe

of thepackets are delivered with optimal power utilizatiolt

defined in network state as follows,
x,(s(8))
Grie = Gui(5(t))
Each node slot represents the set of potentiaivesefor
node n with time slot t. The network is composedafib N-1
nodes. It is given by the subset of determinedtfanas:
Gn tn(t) = gn(s(8))
A) Time slot window for packet transmission systems:

The time taken between each node is described for
representing the information analysis process. ddiities
performed by transmission node n with its intendembiver k
within stipulated time period are illustrated. Tiw®bability
rate and its information control are passed ambeguodes. It
takes control over the information by using headethe
transmitted packetsEvery potential receiver node then
provides immediate ACK/NACK feedback to the trartsen
informing the transmitter if the packet was suchidlys
received. The absence of an ACK signal is constarebe
equivalent to a NACK (this treats the case whernrdoeiver
node did not detect any transmission). The transmitode
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accumulates all of the ACK responses, and thersinés a
final message that informs the successful recefesl other
successful receivers. This final transmission fbgsalso
provides instructions for future packet forwarding.

B. Control Decision Variables:

The goal is to design a control algorithm thab#itzes the
network traffic whenever possible. Let ) be the random
variable 1 for transmitted packets with the receker else
zero. Based on ACK/ NACK received, the nodes alectsd.
The following conditions are to be satisfied fontolling the
traffic systems,

g e {01} . A5 < (£ Hoi (1)

Tk """I
ale) | L) faty
Gat) =0 , 3. 8- F<1

'—-.;.' =1 "nk
Packets are stored at every node according to thei
commodity, and we define U (c) n (t) as the curremhber of
commodity ¢ packets in node n at the beginnindaifts

C. Capacity of the network and its minimal time:

Every timeslot t, each network node n observegjtiaie
backlogs in each of its potential receiver nodesi(t), and
observes the current link channel probabilitieseisded with
its receivers. Each node n determineg,{f) = 1 (i.e., it
determines if a transmission opportunity is avddatn the
current slot). After receiving ACK/NACK feedbackalt the
successful recipients of the transmission, nodehiftss
responsibility of packet forwarding to the succakeéceiver
k with the largest positive differential backlog (4 n(t)) nk
(t). If no successful receivers have positive défdial
backlog, node n retains responsibility of the packe

IV. EXPERIMENTALRESULTAND ANALYSIS

This section presents the experimental analysi®ouof
proposed algorithm.

A. Random Transmitter selection:

Consider a network where a node cannot transmit a

receive on the same timeslot, and where all tressons take

directions of least resistance. However, when gtevork is
lightly loaded, many packets may be routed in imappate
directions before enough backlog builds up to ssfge
alternative routes. An extreme example is the casen a
single packet arrives to an empty network. Thiskpacould
be routed randomly back and forth and might negach its
destination. One approach that potentially redud=lay in
these situations is to impose an additional coimstridat
restricts routing options to directions that makegpess
toward the destination. However, such additionaist@ints
might reduce network capacity, and can restricptatan in
cases of link failures.

C. Average Power congtraints:

Hence, it can easily be adapted to optimize génsitiy
metrics as well as to satisfy general constralntparticular,
optimization of general utility and fairness medrican be
achieved in cases when the input rate matrix eeinside or
outside of the capacity regiok by using the optimal flow
control techniques.

V. CONCLUSION

Backpressure scheduling and routing, in which pteck
are preferentially transmitted over links with higjueue
differentials, offers the promise of throughputiomi
operation for a wide range of communication network
However, when the traffic load is low, due to the
corresponding low queue occupancy, backpressure
scheduling/routing experiences long delays. In plaiger, we
propose an improved backpressure algorithm whidoaes
the network traffic and minimizes the time deldyach node
needs to compute the minimum next-hop queue lengtith
involves a minimization over no more than N quesrggths.

In addition, for each commodity, each node needstry out
two sets of subtractions (one set for the queugthesnof the
next-hop neighbors and the other set for the mimmu
Hext—hop queue length of the next-hop neighbomsiplving
no more than 2N operations. Experimental analysisshown

place with power R, Furthermore, assume a simple collisior{n® analysis of our proposed backpressure algorithm

model, where every timeslot each node within reocaeptange

of a given transmitter has at most J other nodetscdm act as

interferers of this transmission. The receptiorbptility of a
node is zero during any timeslot when it is tramsng or
when it is attempting to receive while an interfei® also
transmitting. By using this formula,
M, (I{the, S(ENL
Knith
3 WD e (Un kgicem (I(1), S(1))

=1

In the case when only node n transmits, all otlogles are
in receive mode, and the reception events and soreling
ACK/NACK feedback takes place according to the ptios
probabilities associated with the network channgist
including collision effects). Let k be the nodetthauld be
selected in this no-collision scenario (possiblingenode n
itself).

B. Delayed feedback:

In general cases, the task of back-pressure ieam
efficient routes, where incoming data “pushes” dita in
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