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ABSTRACT

Wireless Communications is one of the fastest gngweiegments in the communications industry. Wigeles
Network is the network that facilitates communicatiamong two or more computers connected through
the standard network protocols, without networkliogh Generally, the Wireless Network is termed as
Wireless Local Area Networks (WLAN). A WLAN is a kection of network components connected by
electromagnetic (radio) waves instead of cableshB&ireless Network consists of a Network Provider,
which provides the network connection to the ugéith the help of this network provider, the cli€nser)
can able to transfer the data to and from the seméhis process, if the speed between the clwt the
server does not match, then there may be the chfanceéata loss. Due to the data loss, the network
performance will get reduced. To avoid these pmoislewe propose architecture for wireless network
communication, in order to reduce the data loss atitbr problems and to increase the network
performance. The proposed architecture can algerform on both the TCP layer and UDP layer.

Keywords: Quality of Service, Windows Management InstrumeatatCommunication Channel

1. INTRODUCTION 1.1. Wireless Network

In this Internet world, Network plays an important A wireless network is used for data communications
role to communicate and share information amongto transmit and receive data over the air, Wlthh:b@ of
people. There exist several types of networks based Wireless media such as radio frequency technology.
the purpose of serving the information. The major Wireless network becomes popular in order to minémi
categories among those types are wireless networkghe need for wired connections. Communication thhou
and wired networks, based on the connection ofWireless Network provides many benefits such as
computers. In Wired Networks, more effort has been portability, flexibility, lower installation costral so on,
taken to establish the setup through wires and thisfor both the organizations and users. Wireless
wired network serves in very limited area. In this technologies cover a broad range of differing céijtiais
study, the terminology about the wireless netwoak h  griented toward different uses and needs.
been discussed in order to avoid some problemsdfoun A wireless LAN basically consists of the network
in this wired network communication and to increase backbone, data collection units, laptops, wirelessess
the efficiency of wireless network. points, wireless cards and software to manage the
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wireless network. These components collectivelyioli®
means for wireless communications.

which is contradiction to A. Thus, both the clieamd

server consist of Transmitter and receiver to send

A single access point can support a small group ofreceive the information.

users and can function within a range of less tt@hto
several hundred feets. Access points allow thelegse

In this kind of communication, there involves 5
processes such as follows:

computer to access the LAN resources, such as file

servers or any other resources. It can be achibyed
connecting the WLAN to a wired LAN.

1.2. Need for Wireless Networ k

If the user and their organization need mobility, *

portability and accessibility of data, then the eléss

« ldentifying Server and Client
e Sending Data

¢ Receiving Data

e Sending Acknowledgement
Receiving Acknowledgement

The first step is to identify the client and semgitself,

networking is used to achieve these benefits. Ma”ythrough electromagnetic waves. Upon receiving theew

organizations uses this wireless network to gauaathge
over long distance without any network cable. Sofrthe

signal, they establish an invisible connection leefwvthem
and the two parties are named as client and server.

areas using this network are Corporate Information
Systems, Shops/Retail, Education, Medical/Hospital
Warehousing and so on. Some of the advantageshthat
wireless network offers are as follows:

Upon establishing the connection, the next process

'to transmit the data. The data has been transmntiyed

organizing the data into small packets. These packe

transmitted in sequence to the receiver. The receipon

» Networks can be placed or installed anywhere andreceiving the packet, can send the acknowledgetoehe
can be relocated at anytime without the constraintstransmitter. The Acknowledgement is nothing but the

of wired networks

surety of receiving the packet and it is readyetteive the

« Users can communicate from anywhere and anytimenext packet. Upon receiving the acknowledgemerd, th

with the help of e-mail, file sharing and web brawgs
* Able to maintain real-time information

transmitter can transmit the next packet. Thussdreler
and receiver transmit the data by packets.

« Wireless communications in larger organizations In Fig. 2, A and B are the two parties started to
reduces the cost and time required to cable thecommunicate with the help of the antenna:

campuses : . e ldentifying the two channels A and B through Antgnn
*  Can be used to improve the quality e A sends data to B through Antenna
B receives the data
B, upon receiving
acknowledgement to A
A receives the acknowledgement

1.3. Wireless Communication *

the data, sends the

In wireless communication, as already mentioned,
there is no need for wired connection. In wired .
networks, Ethernet card is used to connect withhtlig,
for communication. Instead of the wires, a wireless If the acknowledgement not received from the
network starts their communication with the help of receiver, then the sender identify that therepacket loss
waves and antennas. on the receiver side. This packet loss is terme®ats

In any network communication, there exist two Loss. This kind of loss can be occurred more ireless
parties namely Client and Server associated with th networks. The data loss can be occurred in number o
network. The Client and Server are the two end shost ways such as attenuation, noise, delays and so on.

which can transmit and receive the information tal a
from. This kind of architecture is termed as CliSetrver
Architecture. For sending and receiving the infatiorg
both the sender and receiver consist of Transméiber
Receiver. Through the transmitter, the client aever
can able to transmit the data and with the helghef
receiver, they can receive the data.

If the receiver tries to analyze for data lossteiagd of
receiving the data, more data will loss or the pekvdelay
may occur due to not receiving the data sequentihiis
kind of loss can also be occurred due to the Iquacity on
the receiver compared to the sender. Due to dssa tleere
may be the possibility of collision between thesioti and
server. Thus the network performance gets dowiorder

In Fig. 1, the client and server consist of antenna, toto overcome these problems, the methodology prdpose

send and receive the information. A refers thaentl

this study performs well to reduce the data loss$ &n

sends data to server through Transmitter whereas thimprove the network performance. There some tedesiq

server receives the data through Receiver. B refets

server sends data to client and the client receives
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to tackle this problem. But our proposed architectu
proposes the solution much better and simple tRestirey

JCS



Lavanya Sankara Narayanan and Murali Baskaran Ve@algdournal of Computer Science 10 (3): 443-45242

architecture. Also, to demonstrate the performaofcthe measures. Next, they presented a method of cotistruc
proposed architecture, the experiment can be dastieon time-varying linear network codes that satisfy Wieeless
a service provider. network properties. Also, they verified via numatiesults

the superior performance of network coding ovetingun
1.4. Related Work terms of throughput and energy efficiency.

_ Basgd on variom_Js param(_eters_, the efficiency of dataq g Quality of Service
dissemination was improved in wireless network.
. An adaptive fault tolerant Quality of Service (QoS)

1.5. Framework for Network Coding control algorithms based on hop-by-hop data defiver

Considered a simple wireless network topology to Utilizing “source” and “path” redundancy was deyzd,
illustrate how network coding can improve throughpod ~ With the goal to satisfy application QoS requiretsen
energy efficiency objectives beyond routing sohsio While prolonging the lifetime of the sensor system
Then, they extended the network coding probleneteegal ~ (Chenet al.,, 2011). They developed a mathematical
wireless networks in conjunction with schedulingds  model for the lifetime of the sensor system asretion
Medium Access Control (MAC). For that purpose, they Of system parameters including the “source” andtpa
partitioned the nodes into disjoint sets of tramgms and ~ redundancy levels utilized. They discovered thatreh
receivers that result in conflict-free network iestions ~ €Xists optimal “source” and “path” redundancy under
with minimum cost (e.g., power) assignments. TheyWhich the lifetime of the system was maximized ehil
separately activated distinct network realizatioising a  satisfying application QoS requirements. Numeritzta
time division mechanism Then, they specified thetent ~ Were presented and validated through extensive
of network flows through network coding and derive Simulation, with physical interpretations given, to
transmission schedules to optimize the throughpehergy ~ demonstrate the feasibility of the algorithm design

Client SO
1en A Server

L—J’)) ((tl_',_l))‘

—E— -fs |

((c

Fig. 2. Data Transmission using antenna between two cl&nne

///// Science Publications 445 JCS



Lavanya Sankara Narayanan and Murali Baskaran Ve@algdournal of Computer Science 10 (3): 443-45242

1.7. Asynchronous Transmission cluster based communication protocol (Bajaber and

) _ Awan, 2011).
In wireless sensor network, the nodes were static. In study (Banavaret al., 2012), a distributed

Nevertheless, node connectivity was subject to gB8N  yeotaction problem over fading Gaussian multiplesasc

becauge _Of disruptions in - wireless Commun'cat'o_n'channels is considered. Sensors observe a phenameno
transmission - power Cha”ges_ (Cohen and _Kapch'tsand transmit their observations to a fusion centeng
2011), or loss of synchronization between neightgpri _the amplify and forward scheme. The fusion centes h
nodes. Hence, even after a sensor was aware of itfy inle antennas with different channel models
immediate neighbors, it must continuously maintn ., jdered between the sensors and the fusionrcerde
view, a process they called continuous neighbor yitterent cases of channel state information asimed

discovery. In the study they distinguished between 5 yhe sensors. The performance is evaluated instef
neighbor discovery during sensor network initidiza the error exponent for each of these cases, witere t

and continu.ous.neighb.o.r discovery. They fogusemen effect of multiple antennas at the fusion centestislied.
latter and view it as a joint task of all the nodtesvery When there is channel information at the sensdrs, t

connected. segment. _Each sensor employs a SlmplE;ain in error exponent due to having multiple angenat
protocol .|n a ) coord!nate gffort to ) reduce .power the fusion center is shown to be limited to a facto8/t
consumpnon without increasing the time required to ¢, Rayleigh fading channels between the sensatgten
detect hidden sensors. fusion center and independent of the number ofrenate
1.8. Effect of Jammer Nodes at the fusion center. Simple practical schemes and
numerical methods using semidefinite relaxation
techniques are presented that utilize the limitessjble

related was discussed ~ and _analyzed based OI&ains available. Simulations are used to estaltligh
modulation schemes (Dhandhukia and Parmar, 2012)accuracy of the results

Transmitter, receiver and Jammer nodes were craated In study (Ciuonzoet al., 2012), they proposed a

simulation environment. Effect of jammer radiated -pannel-aware binary-decision fusion over a shared
power was also analyzed. Rayleigh flat-fading channel with multiple antenrets
1.9. Energy Consumption among Nodes the_Decision Fusion Qenter (DFC_). They _presented th
optimal rule and derive sub-optimal fusion rules, a
A cluster-based communication protocol that uses aa|ternatives with improved numerical stability, need
multi-hop communication mode between the cluster- complexity and lower system knowledge required. The
heads was introduced. The protocol aims to reduce a set of rules is derived following both “Decode-and-
evenly distribute the energy consumption among theFuse” and “Decode-then-Fuse” approaches. Simulation
sensor nodes and cover a large area of interesz{g results for performances are presented both under
and Boukerram, 2011). The simulations show that theNeyman-Pearson and Bayesian frameworks. The effect
proposed protocol was efficient in terms of energy of multiple antennas at the DFC for the presentaelsr
consumption, maximization of the network lifetintata ~ iS analyzed, showing corresponding benefits and

How user data rate and the jamming effect were

delivery to the sink and scalability. limitations. Also, the effect on performances as a
o function of the number of sensors is studied uraler
1.10. Communication Protocol total power constraint.

Most of the clustering-based protocols use a single M study (Ciuonzoet al., 2013), they provided a
hop communication to send data from the clustedsea tWofold generalization, allowing sensors to be non
to the base station (Merzoug and Boukerram, 2014). identical on one harld and mt_rodycmg dlvers!tytbe
fact, they assumed that all sensor nodes carPther hand. Along with the derivation, we providsoaa
communicate directly with each other or with thesba 9eneral tool to verify optimality of the receivedeegy
station. It becomes impossible when the size ofaffe  test in scenarios with correlated sensor decisions.
increases and based on protocol architecture tistecl ~ Finally, we derive an analytical expression of #ftect
nodes are decentralized (Merzoug and Boukerramof the diversity on the large-system performancesler
2011). The energy efficiency was maintained usingboth individual and total power constraints.
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1.11. Performance of M odulation Techniques 2011), i.e., when the node was in Init state argrth
o ) ) detection during normal operation, when the nods wa
The transmission from the base station to mobile orNgrmal state. The former will be referred to adidhi
downlink  transmission using 16-ary Quadrature pejghbor discovery whereas the latter will be meférto
Amplitude Modulation (QAM), 64-ary QAM and a5 continuous neighbor discovery, while previouskso
Quadrature Phase Shift Keying (QPSK) modulation addressed initial neighbor discovery and continuous
schemes were considered in Code Division Multiple neighbor discovery as similar tasks (Ciuongoal.,
Access (CDMA) system. They had done the 2013), to be performed by the same scheme.
implementation and analysis of these modulation )
techniques when the system was subjected to Geneti&‘lS' Improving QoS
Algorithm (GA) for multiuser detection and Additive In study (Bajaber and Awan, 2011; Chenhal.,
White Gaussian Noise (AWGN) with fading and 2011), the analysis was based on the retrievingaen
Rayleigh fading in the channel (Desetial., 2012).  gata such that QoS requirements were satisfiedavas
The research has been performed by using simulatiopgjienging problem and has not been studied until
in MATLAB 7.7 and evaluation of Bit Error Rate ecently in those papers. The general approachtwas
(BER) against Signal-to-Noise Ratio (SNR) for 555y redundancy to satisfy the QoS requirement. In
CDMA system model. From analysis of three ino “stydy they were also interested in applying
modulat_lon technlqu_es, the §ystem co_uld use mOreredundancy to satisfy application specified rellidypi
appr_opnate modulation techn!que to suit t_he channe and timeliness requirements for query-based WSNSs.
qugl_lty, thus they COUlq de||ve_r the optimum and In this study, the concepts appeared in relateensap
efficient data rate to mobile terminal. : ; . X
were consolidated and improve with more special
1.12. Energy Optimization features and propose a new method.

The energy consumption for components of a typical 2 MATERIALSAND METHODS
sensor node and discuss the main directions toggner '

saving methods in vyireless sensor netwgrks. Theg th 21 Proposed M ethod

presented a methodical and comprehensive taxondmy o ) )

the energy optimization methods in wireless sensor The aim of the paper is to propose a methodology fo
networks (Sachaet al., 2012). The main goal of energy wireless communication to reduce the data losstand
optimization methods was to collect and aggregata d improve the performance of it.

in an energy efficient manner so that network fifee ~Wireless Network is the network that handles the
was enhanced. They concluded with possible futureclient-server request-response without any wired
research directions. connection and thus it enhances mobility and riiigb

o The client-server process is the process of trattisgi
1.13. Speed Optimization and receiving the data to and from the server. &rstm
The wireless communication has become quietcases, the capacity and speed of these two nodgs ma
prevalent all around the world. Mobility and the vary. In such case, the process of transmission and
elimination of a wired infrastructure, the key bfitseof receiving may lead to loss some data, becauseptheds
wireless operations, give users the flexibility to between the nodes does not match.
communicate from wherever they might be at anymive
time. In that study they had explained differenteldss
network standards (Khan and Khan, 2012), different The data to be transmitted can be partitioned into
modes of wireless networking, ways to optimize number of packets. The transmission of data can be
performance and speed of wireless network and theconfirmed by means of acknowledgement. Once the
future of wireless network. data packet has been transmitted, the node waits fo
getting the acknowledgement. Only upon receiving
the acknowledgement, the node is ready to send next
The detection of new links and nodes during data packet. If no acknowledgement received froen th
initialization was discussed (Cohen and Kapchits, receiver, then the sender waits for receiving the

2.2. Data Loss and its Cons

1.14. Neighbor Node Discovery
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acknowledgement and thus the performance delay cato the opponent node as shownFig. 5. If the layer
occur. founds that the data capacity exceeds the receiver

The acknowledgement can be lost due to two reasons¢apacity, then the layer retransmits to the setaladjust

the capacity. Thus the data loss can be reducedhand

. Receiver not receiving the data packet and so noSPe€ed can be increased, by avoiding the collisidso

acknowledgement can be sent the performance of the network can be increaseé. Th
«  Receiver sent the acknowledgement and it may lose#@t@ 10ss can be measured as follows:

on the channel

Data Loss (%) Node Capacity

The packet can be sent or received through the *(Total Packets / Packets Received)*1
channel established between the client and theeserv
through the radio-magnetic waves. The former of  The process of the proposed work can be explained
missing acknowledgement is due to Data Loss and thehrough the algorithm which is given below.
later is due to collision occurred on the channel.

_ 2.4. Algorithm
2.3. Proposed Architecture
Start
To avoid these kinds of problem, the proposed Step-1: Establish Connection
architecture improve the performance of wireless Get the Port number from the user, pno
network. In this proposed methodology, a new device Connect the server with the client using pno
has been implemented to handle the speed varianc&tep-2: WMI Details
between the client and the server. The deviceriaeé WMI analyze the channel
as Windows Management Instrumentation (WMI). This Identify the client details and its capacity,

is used on the top of the TCP/IP layer to gatherctlent ~ ccap o
details. The details include the client's speechacity ~ Step-3: Data Transmission

and so on. These details are used by the Network Data transmits from server to client, data
Provider to handle the process of transmissioratd.d Find the data capacity, dcap

In Fig. 3, the network provider can able to know the If dcap<=ccap then . _
client details prior to start the process of traission, Transmit the data to the client with port
through WMI. Based upon these details, the sender c number,
send the data packet to the receiver and waitshier Fé?;e

acknowledgement. If the sender can able to transmit

about 25 Kh/sec but the receiver can able to recenty Retransmit the data to server for adjustment

15 Kbisec, then, with the help of WMI, this is infted with dlient capacity, ccap
to the sender in prior and thus the sender rediheedata End if
capacity to 15 Kh/sec to avoid the data loss. Duthis Step-4: Server Adjustment
kind of reduction, the data transmitting speed and Server receives the data, data
performance of the network can also be increased an Client capacity, ccap also received.
the receiver can able to receive the data properly. Adjust the dcap to ccap
In Fig. 4, the architecture shows how the WMI layer Go to step-3
that exists between the client and the server @itou Step-5: client Process
communication channel to perform the task. The WMI Client receives the data, data
can also be implemented on UDP layer to control the Client send the acknowledgement, ack
network performance on it. Step-6: Next Transmission
The client-server  connected  through the If ack received then
communication channel with the user-defined port Go to step-3
number. In addition to the communication channeg t Else
WMI layer also placed on it to control the cliemrger Waits for sometime
processing. The information transmitted from theleo End if

can be validated by the WMI Layer and then it trans End
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Windows Management Instrumentation (WMI)

Speed/capacity controller

Application layer Application layer
Login host Login host
IT
Transport layer lL Transport layer ”
TCP segment ‘ TCP segment
7
Internet laver Internet laver [
V4
IP datagram IP datagram
!J\
Data link laver Data link layer
V
‘ Frame ‘ ‘ Frame ‘
A
[
Physical network Physical network
laver laver
‘ Frame ‘ ‘ Frame ‘
Network media
Fig. 3. WMI architecture
Communication channel
for user-defined port no
l ;/ WMI \ i
Layer :_>
Client
Server

Fig. 4. Client-server architecture with WMI layer
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Data transmitted

Client

WMI

Laver

Data ready for
transmission

Yes

Capacity
(client >=
data) '

Data N\
retransmitted
for
adjustiment

Server

Fig. 5. Data transmission using WMI architecture

3.RESULTS

Various experiments can be undertaken to verify theUsers

Table 1. Performance of network based on WMI architecture

proposed architecture that performs well than otherl00

existing methods such as piggyback method, contisiuo

neighbor discovery and so on. In piggyback methioel,
packet loss can be controlled by encryption teakesg
whereas there may be the possibility of packet thss
to speed variance. In continuous neighbor discqvery
not sure to discover the neighbor in mobile envinent.
The experimental setup is made by comparing thatei
existing network with the proposed architecturer. fhis

experiment, we use a service provider. Using thigise
provider, several users are called to transmit dhta
through both kinds of network and the result isifiesnt

No. of Data loss (%) using Data loss (%) using
existing networks proposed networks
5.0 0.001
7.5 0.010

300 8.0 0.100

400 10.0 1.000

500 20.0 1.010

The Table 1, shows the variation in data loss by
using the WMI layer in communication channels
between the client and the server. Huge number of
users may access the network using various channels
and the data loss will occur due to transmissite aad
collision and it will be reduced by the implemeidat
of WMI layer shown irnFig. 6.

The above graplFig. 6, shows the performance
sed on the number of users in the network dutiag

proposed architecture reduces the data loss mudh an.gmmunication process at a period of time. The

thus the performance of the network increases.tinmne

taken to encrypt and decrypt the packet and totifgen

existing system may have the data loss as hightaue
improper acknowledgement and while using the WMI

the network will be reduced through WMI layer. The layer the data loss will be reduced due to proper

performance rate is shown in the table below.
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600 9 Performance of network based on WMI architecture
500
= 400
5 300 o
Z
200 4 = No. of users
— Data loss (%0) using existing networks
100 - il
= Data loss (%) using proposed networks
0 ——————
| 2 3 4 5
Data loss (%)
Fig. 6. Performance of network based on WMI Architecture
4. DISCUSSION 4.4. Comparison: Two network are choosen
4.1. Data L oss one is the exisitng network and the other one is

. L proposed network. The proposed network consishef t
In wireless network, the data transmission betweennetWork provider and the data transmission is thhou
the_ client and server through multiple chanr_1e|. N wimi Layer. Both exisitng and proposed network censi
which, the acknowledgement may not be received byt same number of users and data for the transmiss

the client due to heavy data loss. Huge number ofyerTaple 1. The comparison shows the improvement in

Collision may occur due to network traffic. The
network lifetime will also be more. 5. CONCLUSION

4.2. WMI Layer Thus the proposed architecture helps to reducdatse

The WMI layer was included in the OSI to control rate and to improve the performance of the wireless
the speed of the transmission. The tranmissionwite ~ network. It can be made possible by means WMI lager
be calculated based on the speed of the network. between the sender and the receiver to contralehacity
The data transmission from server to client is tase ©f the nodes. If the data loss can be reduced;affision
on the network capacity such as client >= data. Vi also gets reduced. If both the data loss and thisicn

layer may transmitthe data from server through thereduce_d, t_he_ performance (.)f th_e network gets isetea
and this will improve the reliability of the networThus
network channels.

the proposed architecture performs well in any &iod
4.3. Network Provider network and provides the user with better perforcean

A Network Provider was introduced using WMI layer 6. ACKNOWLEDGEMENT
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