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PREFACE

This bock aims to provide a broad view of OBJECT
ORIENTED SOFTWARE ENGINEERING is well known in various
engineering fields. It logically explains complicated concepts
and stepwise methods to explain essental topics. Each chapter is
well supported with the necessary illustrations. All the chapters in
the book are arranged in a proper sequence that permits each topic
to build upon earlier stadies.

OBJECT ORIENTED SOFTWARE ENGINEERING iz an
important research area. The techniques developed in this area =o
far require to be summarized appropriately. In this book, the
fundamental theories of these technigues are introduced.

The brief content of this book is as follows-

CHAPTER 1 OBJECT-ORIENTED CONCEFTS, MODELLING
CHAPTER 2 INTRODUCTION TO SOFTWARE ENGINEERING
CHAPTER 3 SOFTWARE REQUIREMENTS

CHAPTER 4 DESIGN ENGINEERING

CHAPTER 5 TESTING AND IMPLEMENTATION

CHAPTER 6 PROJECT MANAGEMENT

CHAPTER 7 SOFTWARE MAINTENANCE COST FACTORS
REFERENCES

This book is original in style and method. No pains have been
spared to make it as compact, perfect, and reliable as possible.

Every attempt has been made to make the book a unique one.

In particular, this book can be handy for practitioners and
engineers interested in this area. Hopefully, the chapters presented

in this book have just done thart.
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received B. E Degree In Electrical and Electronics Engineering from Vellore Engineering
Eollege, Veltore, in 2002, M. E., in Applied Electronics. from CEG, Anna University, Chan-
nal, in 2004 and Ph. D In VLS| and Nano Electronics in Anna University, Chennal, in
20715.He has morethan 17 years of experience in the academic and research field. His
area of interest is VLSI, Nano Electronics and Image processing. He has about 30
International journal publications in reputed journals and about 30 international confer-
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Dr. M. Anbuselvan received the B.E. degrae in Electrizal and Electronics Engineering fram
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Abstract

The use of wireless smartphone chargers (WMC)
is @ promising approach to increasing the sensor
networks lifespan. This study aims to improve the
WMC moving trajectory and charge time at any
stay to achieve improved energy consumption and
density estimation. In addition, the methodology
WMC is presented. Compared o previous ventures,
the entire network is split into charge regions fo
foad multiple nodes simultaneously, which reduces
the loading delay and increases connection speeds.
The suggested schema takes account in optimizing
WMCs moving direction, which increases energy
efficiency, of both the residual energy of the nodes
positioned at each cognitive radio (CR)besides
WMC s time to move. Similarly, the majority of the
energy of the nodes of the other CRs is used for
optimization of charging time to increase the lifetime
of the system. The simulation findings demonstrate
that the Wireless Smariphone Charger Device
Expedition Optimisation Techniqgue (WMCEQ)
system proposed increases network  efficiency
through various network calculation metrics,

Introduction

Sensor networks consist essentially of sensor nodes
sprefad across thenetwork area. Wireless networks and
smu‘—cundw:mr technologies are quickly developed
?nd implemented, and WSN is used in various wa

including  intelligent houses, traffic contrl a:::i

field monitoring [1]. Although the detector hodes
are typically fitted with a small enengy supply, ¢,
sooner or later encrgy is depleted, and the connegtjy,
and lifespan are low. Furthermore, it is curren),
impractical to repair the expired node’s battery, ang
a suitable means is thus required to boost node lif,

Many solutions to tackle the issue of real-time
constraints in WSNs were proposed in recent decades
[2. 3]. Energy production is one of the preates
common methods that help the nodes accumulate
and transform energy [2]. Energy-based technologies
can harvest energy from the atmosphere or relevant
energy sources from a wireless smartphone charger
Energy harvesting from all nodes is very inefficient
and raises the overhead network, As a result, man)
scientists seek to hire WMCs in the network thal
moves the energy collection responsibility after
nodes to WMCs,
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Figure 1. Overview of the Wireless reloadab¢
sensor network

ﬁz = ]
Cirui.l',d Cﬂ"!ﬁ'”””g Wfl‘h H IPE!ES&' h'rl‘;‘m-'ﬂl k' ﬂ'-’fd JI:I’JUEI' (] RECEJEWRJ.QH




pigure 1. Overview of the
e network (WRSN)contains severg) loT deyi

configured for energy reception by 4 WMC witt 3
padio Frequency (RF) cireuit. A WM i ﬁ'eawfth .
rough radio frequency or non-radiative ue: t"ﬁmr
echniques, t0 travel along the specified or r; Pdmg
direction and wirelessly load knots batteries o

Wireless relﬁadahl-z

Several methods based on the W

peen established in recent vears,
research challenge for such

RSN have

The bj guest

devices is extend;
e ending
life of battery-limited sensors. As a resylt, 4 E“:‘I;

rransmission model has been modelled and studied
using various transmitter locations. In addition. 4
WRSN architecture described as ent’:rgy—efﬁci;:n[
software was implemented in [8]. To build green
WSNs for smart cities, the cooperative enerpy also
knowledge transfer procedure has been used. Based
on the simultaneous wireless knowledge, 1 author to
devise a problem to optimize energy competence. In
addition, their study calls a power conversion system.
It has been proposed a multi-functional SenCar
system. In this scheme, a wireless mount is used to
custody static sensor nodes during its relocation trip
and capture mobile data.

Literature Survey

Likewise, two key architecture problems for WRSN
are shifting the WMC direction and charging period
for WMC at each anchor opinion. Several systems in
recent years have sought to refine all parameters 10
increase the life of the network, In order to simplify
the Wireless Charging Plan for the collection of data
in WRSN, a scalable hierarchy cluster node-Gosper
island transmitting system has been built. In this
research, energy harvesting technologies focused
on both RF and magnetic resonance coupling were
explored,

In a constructive solution for the charging
problem, there is a grid-based joint routing besides
loading procedure for WRSN. In addition, a new
fouting protocol was developed to realize 2 luf:al
balance based on the charger’s charging
. Furthermore, the charging period and
pinion was optimized through the pr::wer
rising from the routing phase to auait 2
‘energy balance. Equally, the WRSN 18 split

Etwork. Then
i v the eny ;
loading path problem become, 1.

ork’s configured
technique of zope

g
m becomes the lac al optimization
B

The algorithm WS

Slon s presented for the perce
loring. This schame’s perceptual

key aim is to dec
S : ) 0 decrease the
Fof idle nodes besides boosting the system

i"‘;‘;il?-msﬁc:mrg:: demands from nodes are
.H.uthnrg' n the wahl;z t_ralwel route is determined.

Proposed maximizing the route to load all
nodes throughout the network region. The goal is 1o

Optimize the number of concurrently charged nodes
behind this algorithm,

In addition, authors first implemented a linear
programming formula to resolve a WMC scheduling
1ssue.  Besides, they recommended anaccusing
approach based on a Gravitational Search procedure
that minimizes the network’s latency. The use of
mobile vehicles to refill the sensor nodes in a room
set 1s made. A charge preparation is presented for the
solution of the Traveling Salesman problem using
the virtual ring algorithm. To optimize the charge
output, a charging device is proposed. Diverse carbon
emnissions, an offline algorithm, an online algonthm
and sensor nodes were planned accordingly,

The authors have considered that all sensor
nodes in the charging arca were charged concurrently
by a handheld wireless charging device. They decide
the optimum number of nodes for the respective
site to achieve a high charge efficiency and all the
information produced by the nodes enter the base
station. An FSync algorithm has been implemented
to decrease the energy addition for certain unwanted
sensor nodes for synchronous energy charge
preparation. The authors developed a probabilistic
optimization algorjthm to decrease the regular node
waiting time by constructing an efficient charging
arrangement.

Proposed System

Figure | displays the used routing pmt?cul.
This article distributes arbitrarily multiple locational
sensornodes inthe region ofthe network. AWMC that
moves and regenerates the batteries via sensor nn_d.:s
is also used. The WMC combines thaf rr:-ud.ulea into
CRs, contributing to the many nodes slmulllane:mls
charging by the non-contact energy conversion. The



mimum
sed knots' loading allows the:‘ rmnl:j s
ments to decline an

of CRs is the same
1 node

synchroni _
sentence for the other instru
delay to be decreased. The range

as the charge variety of WMC,
located in a CR. The WMC also
(BS) [20], allowing WMC to simultaneot
information from sensor nodes.

The device nodes then directly transmit their
information packets per device to the BS. The
WMCEO algorithm runs for the optimum CR anchor
before beginning pushing the WMC from a fixed
location. After the next CR anchor is specified. the
WMC begins to shift to the centre. Then, for a fixed
charge duration determined in the second segment
of the proposed WMCEOQ, he remains at their
respective CR. After each CR has elapsed after the
charge time, the WMCEO function is again running
until all branches replenish their power supply.

to cover al :
has a Base Statiofl
isly gather

WMC charges nodes for the CR during each
CR’s stay and gathers information from nodes across
the entire network, Furthermore, if the residual
WMC energy drops below a sure level, energy is
extracted from and converted into power from the
atmosphere. In addition, the charging time in the
proposed algorithm is designed such that during this
time, no nodes of other CRs will run out of their

capacity.

This means that the accusing time of the WMC
in the CR anchor is no longer than the nodes’® life in
the other CRs. When measuring the charging time,
the lifespan of nodes situated in other CRs should
be weighed. The longevity of nodes depends on its
power consumption and length to the WMC[19]
As the charging period in the anchor, CR is not
able to extend the time of the additional nodes, an
Acute Node (AN) with shorter time is considered in
determining the charge time dependent on residual
energies and distance to WMC parameter The AN
is the lowest energy node with the longest path to
WMC. Then the maximally scored nodes will be
known as the AN in the network where ( ECons).

The new CR anchor formulated by Equation
is the energy ingesting of AN during WM(’s stay,
In addition, speed shows WMC’s speed. The WMC
should abandon the anchor CR in the proposed
algorithm before the AN's energy of exhaustion,
In the course of WMC remains at the CR anchor,

no node dies. The loading Fﬁriud of the Wit
the CR anchor is thus determined by adding !h.:.;
necessary pen’nd to c{:mp!ete the AN nodeg! |, 3
and life. In the following example (g mngjd%h'“;'j
amount of research) and (role assipned) g, 0 .3;
in the measurement of the WMC charge Periog o
the current CR anchor to calculate each Cnmmﬂbnr;
ovement of m-::.m:y. _ In algorithm | he
comprehensive al gﬂl’?lh‘m is defined. In COmparisy,
the note used in this article Is summarised,

Results and Discussions

in the following example (work and .
company) and (role assigned), each portiong
commitment proportion is ealculated in determining
the charge period for WMC at the real anchgr
CR. The results are numerically introduced to the
proposed WMCEO methodology. In the algorithm,
the comprehensive algorithm is defined. In addition,
this section includes a description of the notes used
in this article. A programme package Tor numerical
analysis and computing uses MATLAB/Simulink
to simulate the proposed algorithm. The random
distribution of 50 ~ 300 standardized nodes is in
the 100 m to 100 m network region, WMC is going
at one mis level. Each node’s initial energy is (.5
J, with a data packet size of 100 bits. Additional
criteria are used.

—_—

In connection with network life and energy level
measurements, the proposed scheme’s efficiency is
measured compared with the class is designed in [7,
8]. This is because these algorithms are programmed
to increase network life by minimizing the time of
the WMC travelling tour and billing. After a WMC
charging loop, it shows the residual energy in nodes.
The charging mechanism functions in loops in the
proposed scheme. Each loop begins from the momen!
thf-: WMC travels from the first CR anchor to the end
of the last CR loading time, Since nodes from the
same CR are concurrently charged with WMC. they
can be detected roughly equivalent energy levels.

This achievement strengthens the equilibrium
of node resources besides extends the life of the
system. In addition, the influence of B in addition
to B2 values on system Jife will be evaluated across
three separate weighting combinations, In the firs!
setup B1=0.2 alsg P2=0.8, the second setup is f 1={0.5




ition p2=0.5, the third setup is B1=0.8 besides
2.p2 p1=0.5 in the first setup.
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Figure 2. Performance Comparison

Figure 2. Performance Comparisonbased on the
network lifetime. The network life of three distinect
algorithmms such as WMCEO, Han’s algorithm
and Wang's algorithm is shown in figure 2. Each
allowance factor has various impressions on the
efficiency of WMCEQ in system life as noted; the
even weighting values contribute to greater network
jife. The corresponding weights (B1=p2=0,5) are
then allocated to Bl and P2; this similarly matters
for both the remaining energy of the individual CR
nodes besides the distance from the current WMC

position for maximizing the following CR anchor.
Uniform values equal to 0,5 are allocated for all
following simulations 1 and 2.

In addition, the specificity of the A3 and P4
configurations evaluated in three configurations. It
displays the lifespan of the network in three distinct
environments. Evaluate the effects of both B3 and
xmax; the lifespan of the system is greater. Thus, the
remaining energy besides coldness to WMC parameters
are allocated equal weights for evaluating the nodes
in AN’s selection. Uniform values equal to 0.5 are
reserved for all following simulations 3and 4.

In comparison, minimizing the charging
ime interferes with the time needed to charge
nodes and AN parameters’ longevity completely.
The contribution proportion is evaluated in three
configurations with each component (B3, p6) where
(BS =0.2, p6=0.8), (B5=0p6=0.5), besides (B5=0.8,
P6=0.2), each component is analyzed. Figure 5
Hlustrates the network life of three setups. This
::ﬂlﬁ in the higher network activity, as shown, for

Span of AN (B5). B5 is allocated to 0.2 and 6 t0
“1oall following experiments.

Wireless Smartphone Charger Device Expediti

Conclusion

This article looks al improving the WMC's travelling
and charging trajectory in WRSN as the system is
split into moving districts. The suggested WMCLEO
arrangement considers the remainder of the node
energy in each CR as well as the travel time of the
WMC problems in the configuration of the moving
route of WMC, contributing to befter energy
efficiencies. In addition, in charge lime optimization.
which increases the network life, the nodes’ residual
energy on the other CR’s is taken into account.
Numerical results confirm WMCEQ's function to
boost network life and efficiency. We will use more
WMCs for persistent network life in future analysis
as well.
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Abstract: Tabu Search i3 ome-of the locp] search methods uzed for methematical optinvieation Metahaurizhes sesreh method It
waz founded in 1986 by Fred W. Developed by Clover and m 198% Formahzed: Local (nearby) searches take s potential solution to
g problem and 1ty mmmediste neichbor Check countnes (Le., similsr sclutions except for very smsll details). Improved. zolution
Dizznosiz. Local search methods on plsteans where subdrrisions or nmltiple solotione are equally apphesble Tend to oot entangled
Tabu Szarch iz the local sesreh by refexing it baziz mie Improve: performance First, any moves that get worse with each step
Will be-accepted if not upgraded (if the search is stuck in-a strict local sunimum). In addition, obstacles (hereinzsfter refermed to a2
tzboo) prevent the refurn to previcusly vimted: zolution: Introduced in the catesory, The mplemventation of the igh zearch, the
eolutions visited o the nser Uses memory systems that describe setz of Toles provided '[X] A cerlam short If the possible zolufion
within the penod hax been vistted before or if it violate: & rule 1z Will be referred to 22 "tsboo” (blocked) 2o that the algonthm
does not reconsider that poasibaity.

1. Introduction

Tahu Search iz a metamorphic loeal Search method nsad for mathematical optimization Local search The methods have a
tendency to become entangled in subdivizions. Already by the mles provided by the user TS enhances the effectiveness of
these techniqnes by blocking vis#ed solutions or others. Teachers have previoushy ussd TS to solve MINIPs with the
master-slave system Master Toop TS Handles sll integer variahles nsing, and internal rotation is a gradient based method
Mintmizes etvery NP add-on ssinp. TS is 3 whole integer of so-called candidates Creates an array of number variables
These cendidates are one or the other of the current best sohution Differ by more than one bit and they are aotwneloded in the
tab izt NLP sub-problemz'are solved uring & slope based method for each candidate: OFf all the new candidates. the one with
thebest obfestive valie iz 2alected snd the next generation Ts conzidered the seed for makme candidates.

Tabu zearch

¢ &

Heuristics
Combinatorial e
optisiEeition <:| Optimization B o

mﬁg}luﬂ:m:ﬂ

FIGUREL. Taba search Algorithras e S,
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To prevent getting caught up n local optimizm_ 1o prevent the selection of already vizfed solutions and thetr surroundings: a
tahb lizt Has been crested. A hobstic, or hewristic technigue 1z anything that solves 2 problem Iz also the approack. which iz a
practical method orsclutions using varioss thortcuts Wot optimal to create bat limited time limgt or towe limit Enough to
grve. Optimization iz the sdustment of varmbles used for technics] analysziz Through 1z the process of makme -5 tradmg
system more effective. Some tranzaction costs or risks are expected to be reduced or higher A businessz system can be
inproved by targefing zssets wih mcome. Combinatonial Optimnization 132 zubfield of mathematical optimization of finite
objectz Consistz of finding an optimal object from the package, where the zet of posstble szolutions Can be separate or
redeced to 3 separste-zet Computer Science and Mathematic: i optinization -metsheusiztic 1z & hgh-level proces: o
hewriztic (partial zearch algorithm) Dezwoned to find, ereate or zelect one: Timited computational ability, The Metaheusiztics
model 12 3 szubset of solutions Would be too large to be fully calculsted or explored

2. Tabu search

Taboo Search 1z & meteortic spplication of local zearch methods pzed for mathematica! optimizetion Is the zearch
method. Local searches take 2 potential zolution to-z problem and itz mamedisie neighbors: Check in hopes of finding an
wmproved soltion [1] Of course plapnmge 1zsues, i addition: to the clazsieal restrictions of priority and time windows
Reguirements. are taken into account Tap search to find a possible syllabo: We dezeribe 3 new method based on technigoes
The purposze of this peper iz the length of the courze Ome based oo taboo search techmigues to deal with non-syllabus
scheduling. problems Is to propose-a new global approach. Must know in-advance. [2] Tabu-zearch-based hevriztics descent
upgraded B3 expected, Appendicez I and See 2. In zcensrio 1, the well-structured de "pation of S (1) (fumchicnsl
reprezentation) Using § variation domanates. A less mibrmed defintion of {5 (1) (Bandom Pix) Uses, however the resulis are
not sizmficantly different. Tor example with 44 MMore than 54% of the best zelotions were found by functional 3 m
comparizon. Fandom S.and 35 % Was obtamned pemne the mild aspiration criterion m both methods. [3). To exploge the
above, minimize distribution loss bazed on the built-in otility of Tabu Search A system has been developed to determine the
optimal alloeation and srze of DGs. Each and every taboo zearch to determine the capacity of the DG and 1o search the
loeation of each DG respectively Used. A brief description of the Tabo zearch = shown in Appendix 1 [4]. The mest
commonly pied "recent based" memory i tab search is the defanlt mle Iz the basis of aspiration. which can be uied with
little modification to sive the shape of the tree search In the clover 25 can be zeen, the application of the results mles buik
into the taboo search iz conststent with the tree szarch as a special case Creates shape. In the present case. however, tree
searches vary considerably, Then The variation described will for example, be psed in popolar methods for imteper
programming We get & taboo tree search that departs significantly from regelar branch and binding tree ssasches, [3]
Alhough taboo zearch for STSP and VRP has been found to be cne of the most promising metsmorphozes, It appears that oo
taboo ssarch alzorithms have been proposed in the literature for TOP. In this paper, provides mmteger programming creation
for TOP (Section 2) and a Tab Search Heoristic Desipned. A step-by-step explanation of this process &= given (published
Section compotational resuliz on test problems are provided (Section 4). Of these computastional experiments The results
skow that the proposed tabioo search algorthm for resolving the TOP works better than other published heuristics. On fop,
[6]. Tabu Search proposed by Clover, it a meta hennistic method. integrated cptimization Uzed to zolve the problem It has
recenved widespread attemtion recently. Itz apparent confrol Many amawimz snccesses in solving confisnration and WNP-
difficnit 1zsnes are quick in s application Caunzed growth Thiz varies from loecal zearch fechnigne. Tabu Search iz a short-
term memory Uses, also known as the tabu list. which records and guides the search process. [7]. Tabu search techniques are
uzed to gradually move towards the minimum value of 5 function. List of f prohthited movements o avoid cycling and getting
stuck in the local minima Will be updzied. Such technigqnes are suitable for graphie colorization puxhlem_ 'l"]tsva!r are 1000
nodes We show vou the almost optimal colors of the apps up to, and their Performance has been shown to be sipmificantly
higher than popular stmuolated analgesia

3. Heuristics

A holistic, technique 13 @nv approach to problem solving that is an It i not optimal fo create solutions using practical
method or various shortouts bist it & enongh to give & lintited time limit or deadline Heuristic methods Are flexible and are
used for guick results, especially wn finding the optimal solution Impossible or impractical and when working with complex
data This cozation Shorfouts play an important role s the behavior economy. Horisticics for malkeng a decizion There may
bz mental shorterts that ease the copnriwe borden Trial and error. thumdb mle or The use of réad guess i= snexample of the
uze of heurstics. [8]. Solution technigues range from graphical coloring to complex metamorphie algonthms, melnding 1P
Formulations and horistics are tatlored to the specific problem  [9]. We discuss several types of idenbfication algorithms that
éan be elassified into three groups: Crestive Horizhe {Randomired Honstie and Horsepower with a finer degres of control
than other Express Editions). Created the algorithm A= far as-we know, this iz the first time. To solve an tdentity problem
Destoned despite the importance of zuch iasuesin zobving problems aszocisted with branching and cofting.  [10]. Horoscope
for solving flow shop plannies problem can be divided into two types: sequence generating Horistics and vperade horistics.
Many heuristics have beett developed for the Tlovw Shop problem but theze two hoists have shown nioderately pood
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performance i previous-studies, Esrly start to get the solution, we consider two horistics We took: a.system due to Nawaz,
Encore and Ham (NEH). [11]. Tabu Search (Clover, 1986) 12 one that sims to overwrite 3 major search holistic Iz metecritic,
and exits the heurssticz local optima. other areas of the solution site Helps to explore The moving horistics of pNP are
particolarly well sunted to thiz ztructare. [12)]. To evaleate the performance of our two-phase TS5 algorithm the latezt LRP m
the lerature We compare Srreastava's SAV] alzorithm (1993 with one of the hepniztics. Thiz aloorithm 1= on the same sheet
(SAV2 and CLUST) compares favorably with the other two propozed heristics. SAV1 Horistic Comparing the two—phase TS
algorithoy with TEP TR in the literature beginz with the basiz for evaluatms the effectiveness of heuristics. [13]. Honsticacs
mciude crestive horisties that try io keep the cost of the zolution as low -as poszsible, When gradually creating & wiable
soletion, two-phase horistics, m which the customer first Poszible routes and real routes are created, and in single rovte:
Improving mmprovement methods, Traveling Salesman Problem (DSP) Heriztic spplication or: it many way: by making
customer feazsigaments or transactionz. [14] Jérnsten and Nfisbers modify Lagrangean decay boundariez to obtain potential
soletions Propose ssmple honistics: Tromea solution that satisfles semi-aszignment controls The start was fouad to be the best
holistic. If capacty resirichions are violated, possibilittes are restored Another simple transfer process 13 pzed [13] Multiple
hepristics muoning times to gobve the B-center problem Programs for all modes m Fortran 77 Coded and compiled by £77-
cg89-04 plenty, it runs on Svn Spark Station 10. Tor the p-center problem Since there are no benchmark test problems,
compare heuristics in the cases that are created We saw. In random, then OB-Lib and TSP-Lib cases, Dedicated to p-Median
and Traveling Salesman problems respectrvely. [16] Az a result, opumization methods can be ignored and certain rules
known as boristics Can be implemented, These are good solotions very quickly Are capable of recerving bot are not required
to provide optimal solutions. [17] Different by changing the zet of edzes required for service-and changing the capacity of the
vehicles Problem events were created. Enablhing Claszical Heuristics, Path Scanning Method and TSA Vermion 1 Table 9
shows the resultz of comparizon with the solhrtion provided by. Route scanning method & faster; It only takes an average of
0.27 zeconds to resolve. Hovwever, TSA 3 18.5% of the path scanning method Improved the results and took an averags of
10211 seconmds [18]. A set of 40 BHOSLIBE (Benchmark with Hidden Best Scoluticns) events arpze from the SAT04
competition BHOSLIE events are translated fom difficult Random SAT evests, and thev are theoretical Practically and
practically the maximmm click algorithms are known to be difficult BHOSLIE definttions have been widely used mn recent
literature to test new MCP bevrstics. [19]. A set of 40 EHOSLIB (Benchmark with Hidden Best Solotions) events aroze
from the SAT'04 competition. BHOSLIB events are translated from difficol Random SAT events, and they are thegretical
Practically and practically the maxinmm elick aloorithms are known to be difficult. BHOSLIB defindtions have been widely
uzed in recent lteramure fo test new MCP henr=stics. [20]. Comparizons were made with the discrete case and the simple
creative process. Tweo Hornists also have the ability to solve more realistic events than previcusly thonght by other suthors
with. Omr two honstics can handle different azpects of real life issnes. mchuding Inchndes Time Win Doves, favorite and
acceptable berthing areas. Objective function Will easily accept the weighied amvount of shipping service hoors. Allocation
of berthine and quay crane: The mtegration of 1ssnes will be the subject of further stody. Med center Contamer Termanal &=
itz end Plans to stegrate our horishies into the s syztem.

4. Optimization

Optimiration iz a business of adjusting variables nsed for technical anabysis Is the proces: of makine the system more
effective. Some transaction costs or risks A bosmess that targets assets with a reduction or hicher expected retum The system
can be improved. Optimization iz 8 way to reduce costs or mereaze efficiency The process of upeprading 3 portfolio.
alzorithm or trading system. Reducing risks by, by increazmno the expected return or by changing the frequency of the
restructnrme Portfolios can be smproved Optimization as maricets and laws dre constanthy chaneing [= 3 statie and onsomng
procezs: Fixed for frading alposithms: Optimization iz required, both of winch fix changing market conditions and
programming errors Beduce the risk To improve a factor There += a rink of over-optimization as other factors mav require
exchangez. [21] The mathematical natnre of this optimi=ation problem a linear son-mixed integer problem, over the past 23
vears IZ in the origin of many contributions to the lifterainre. In fact, the perfect ophmization for this kind of problem
Methods have not been invented. and m the past classical such as linear and non-linear programming Optimization methods
were attempted at the expense of drastic ssmplifications. [22] Different types of procedures in the technical Isterature to find
the opttmal solotion to the optmiration problem Ase proposad as follows: Common to sccess all possible optimization f33nes
Creating techniqne i3 a2 great ‘situation [23]. Too date, Hu®'s onby paper dedicated to TS3 adaptation to continuous
optimization Only we know. But the alzorithm propozed by Howe is far from the original TS Is far away_ Instead. our-aim iz
to keep it as close a3 pozsible to the original simple TS. The sheet follows Organized. In Section 2, we will deal with the
adaptation of TE for contbmous fonctional improvement. [24] Tah Sezrch i an optimization uzed to sohe combinatorial
optimization problems Is the technigue. This method was introduced by Clover. [23]. Of the incorrectly defined natnre of
optimization problems and the weakness of mathematical approaches Due to the increasing interest in meta-holistic search
moreover, optimization issnes ace differentiated There i3 no need to meet 3frict requirements Tt has the same advantages as
real world applications. since an example to zolve a problem m the zignsl system iz to improve the indistingnishable 3ysiem
by the way we usually end [26]. The sum of the square srvor (S5E) nsed for optimization and the forecast error Basieslly the
networks were compared. Six hidden for all problems'in each aetwork Coversnodes. A pronoun wis uzed for both the input
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and the hidden layers, so 2 total of 25 weights for problems 14 and 19 weightz for problem i= bezst for problems: given
Network configusations may be, but since we are comparmg optunization methods, we have chosen a common srchitecture.
[27]. Thi creation has no shape control and can be pperaded to fi: centroid-to-centrond distance measprement Can cauae
voreal forms fields: All to control the patterns of Tate and Smith (1895) They extended the problem by zdding & maximum
rate (MAR) to the sectors; Similarly, Coyote et al (1996) Esztablish 3 mmimupm-zide-lensth (MSL) barrier for each port
[28] These strategies can be specified in term: of a term optimization: These two mam procedures are az follows Have been
explamed. This iz+a multt-zearch process: of optimization ‘m taboo search Intesmsafication of TS and Strategies m
diverzification practices are proposed to accelerate integration in muliidiseipbnsry. [29] In combinatorisl ophimization the
best example of such a commen techmique 1z GRASP, which has many Successfully applied to optinvzation problems. for
example, to the guadratic-allocation problem. Different to obtain-a set of zolutions, the creative phase of GRASP wvolves
some elements of randomization - [30]. The definition of POP m multioyective optimization i that of efficient set of
efficient pomniz "Connected" by & curve inside: Features of Multiobjective Optimization to handle; we have changed the 1ole
of Refuzed. In-particular, the szolvtion guality p takes o accoumt the objective fonctions I: measured and the solution
diversity 13 meazvred at the objective-functional zpace. Standard (single- Purpose) In the scatter-search Famework, diversdy
tz usually measored at the soluticn location. However, in mulidizciplinary optimiization. the concept of diversity iz related to
the ahility to find solutions that cover the boundaries of efficiency. [31] It has been proven to be efiective m zolvins various
integrated optimization problems. Two different Implemented continuous form m forms (CTS5smele, CTS5multiple) called
Simplex Search (CTSS) Qur algortthm = made vp of two steps: first, the adaptation of the TSto zeries optimization i3sues,
Allows localization. A "hopefis] area"; Later, mtenssfication withm this hopeful area 55 was myvolved. [32] Monte-Carlo cn
corrent holistic approaches to solviap slobal optimization problems Methods (MCs), muolti-level random search methods,
adaptrve zimulated annealine gnd senetic Inclodes aleorphms, clusterine methods, taboo search, ete. As Mulis-Level Tab
Search (MLTS) Developed to zolve so-called, global optimization problems successfully Used. The recently proposed
variable neighborhood search (VINE) m thiz paper Metaheoristics was first uzed for conzecuinve minimum-maximum global
optimization problems. [33] Basic varigble for the first tme for consecotive minimmm-maximom global optimization
problems Netghbor conntry search (WINS) hibristic iz used WP- arising from a set of radar polyphaser codes Thiz method =
beins tested im a clasz of hard global optimization izsnes, which iz zlready through tsbu search Soccessfolly treated.
Calcplation rezultz show that on average VINS outperforms taboo zearch [34] Implemented by Su vsed in thiz siudy. These
Fortran codez are UNIX Compiled with £77 compile rat eptimization level 3 under the operatine zystem [35] Tabu Search
(I%) t= 2 metshenristic originally developed by Clover. with 3 varety of integrations Uszed swccessfully for optimization
problems: Howetver, with respect to continnons varisbles Very few works dealing with fisapplicaticn to the global rednetion
of functicns. Until now, the lesson We only know related works In this paper, directly from Clover's approach We propoze
T8's adaptation to & sertes of optmization 1ssues kaown az mspired Advanced Conttmuons Tab Search (ECTE),

5. Combinatorial optimization

Combinatorial optunization is a subfield of mathematical cptimization that iz bmited Consizts of finding an pptimal
object from the zet of objects. where possible solutions The package can be separate or reduced to a separate package.
Begular combinatorsal Optimization Problems Traveling Salesman Problem ("DSP"). Mininoum Spawning Tree Problem
("MSD"y and the Knopf problem. In mamy issoes, as mentioned earlier, use a thoroogh search Mo, eo zpecial algorithms or
approximations that goickly dismiss large areas of zearch space Rezort to aloorithms Inteprzted optimization &= functicnal
research. algorithe theory and Related to the theory of computational complexity. Astificial intellisence . machine learning,
cardamom It has important applications in many fieldz, includine theory, software encineering, applied mathematics, and
theoretical computer science. ([36] Various in the technical literature. in order to find the optimal zclution to the integrated
optimization problem Techniques are constantly propozed Very efficient at dealing with large optimization izznesz One of the
heuristics 15 certainly the taboo search technique (abbrevisted T8) recommended by Clover for a particular application [37] &t
1z very comprehensive for treating ‘diffientt problems such ds transmizsion expansion plannine Is an infegrated optimization
technigue This method mcludes Horstic Search, Simulated Annesling and Includes festures of various approaches such as
genetic slzorthms All examened i fest cazes. the new generation. loaded with the existing mam network There are sifes:
such connéctions may sequire mofe than one bne fransformer addition. which complicates the problem [38] Taboo Search 4=
a high-level hubristic algorthm for zolving integrated optimizstion problems. Itstarts with any initial sobotton and 13 the hest
It is a restructunngs deielopment process that seels to determine the zolution. TS was proposed @ #fs current form a few
vears ago. It is now Instailed opiimization ha= become the norm which ‘spreads rapidly to many new ends Othess like GA
T& Honzontal search alzorithms have been isolated 2t "very promising for fitnre freatment of practical applications”. [39]
The schedule problem dezcribed m the previous section s for the integrated optinvzation problem in the following senze
Will e inteprated. One that pives an wascceptable amoont of 4 schedule T Let ua'define the fonetion £(T). The principle of
ourapproach 1= to Iook for the T # schednle Containg, which redoces the valne of £in the X sot of all possible timetables In
other words, the problem to be-solved takes shape [40] End uzerz of Combinatorisl Optimization slzorithms in solving tasks
with meninial thne and effort Are interested. It &z difficult to estimate the tofal effort, but of course 1t iz the parameters in the
correct order Inclodes contributions to the organization. Of the following, CPU time iz hmited in our opinion Exists andwve
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anzwer the following guestion: Which algordthm 13 expected to provide the best performance if the same CPU tmme 15
allocated: [41] Through the performance number examples of the TS method to solve the integrated optimization problem of
the capacitor depozit Has been proven. In our experience. control parameters of the TS e.g: tab list size; seasch Ambient
reduction rate and fequency counter threshold are sastly tuned into the zolption process Are done, When the rezuliz of TS

are compared with -SA . the propozed solotion method 15 capacttor Whether 1t s posstble to provide an almost optimal
zolution to the deposit problem within lesz estimated time Reveals, Capactior deposit problem and other mtegrated
optimization m power systems Future potential praciical application: of the propozed TS-based method for problems are
encouraged, [42] In particular, the proposed alporithm secks new zolotions to 69 experimental problems that appear m the
Iterature Found, Good 2t 2 reazonable titne vaing the reusable taboo search alsorithm provided The amount of problem case:
for which zolstions can be obtained reaches 5000 varables. Many of the similar policies are diffienlt We hoge that the
combmation optimization can be geed successfully to develop praciical suidelines for problems, [43] As mentionad in exile,
the Prezented ETS system wn Beep is well suited for other integrated optimization issues ETS-type Alsorithms create 2
growing frame work in computer programming that will be more szophisticated io the fitwre. The mechanizmz will be
challensed. Wew adaptations and polishes of the original ides are corrently under study. [44]. Nomerous: studies have been
used to solve metahenristics, especially simulated analpesics, inteprated optimization problems mvolvine multiple ohjectives,
Conzider Nevertheless, some works are dedicated to taboo search approaches. Tn this paper, the good of the set of Barret-
optimnal (efficient) solotions to create approximations we provide 3 lmbristic one based on Tabu search priaciples. {45]. For
metaheuristic methods that can be vsed for combinatorial optimization problems Parallel desizns are attractive because they
achieve the hest zolotion guality and the best solifion May provide: both reducing minnine time. The recomrence of
metamorphic patterns and the complexity of the solution, characteriztic of the many problems used i metamorphosis. makes
paralle]l nse an attractive alternafive

6. Meta-heuristics

In computer science and mathematical optimization. meteoritic it & high-level process or Designed to find, create or
select a Horistic (area search slporithm). Limifted computational ability. Metahenristics modsl to folly calcolate the subgronp
of soluticnz or Would be too large to explore. Metaheuristics make some aszumpiions relatrvely Upgrade can zolve the
problem and can be psed for varons problems. [46]. In recent years, there has been 3 srowing interest in metamorphosiz
the optimization commmnity. Tabn S=arch (TS} Refers to'the popular clas: of metahenristics. However, the genetic alzorthm
and Comtirmons, compared to other metamorphosiz such az simulated analoesia The contnibutions of TS to dealing with
problems are sven léss [47] Io single-objectnve optimization, diversity 15 measured with solution space (ie., different
Dversty mcreases when zolutions with structoral properties arencloded i the reference packare). whereas The porpose of
multipnrpose metamorphosis i3 to find different solutions. Objective fiusction location Most mpltpurpose-programming
techniques m finding a zet of efficient pointz for 3 given problem Foconz on E of. in the caze of hnbristic' practices. the
efficient et Approximate  E _Inthis paper, fi x iz the linear function fori=1 p and x i3 the continuons and
Are fintte variable:: Becanse our approach 13 oot precize, onr goal is the best Searching . Metahenristers has been nzed for
thiz problem. so our proposed Before dizendzing the process) we review the ‘approaches appropriate to our cufrent
imvestigations [48] However, i can eazily get caught up s the local minimmm In recent vears. meta- Heuristics has been
studied to solve an imtegrated optimization problem Global as 2 functional method that ne: horistics fo obtain 2 rough
approximste solution They are defined. Simmlated Aneealing (SA) [Low], Genetic Algorthm (GA) [L1] and Tab Search
(D8] are mclhuded in conventional metamorphosis. SA for restroctorine of distnbition systems and GA was paad, 34 &=
squivalent to the annealing process of a hot bath of metal and The solution iz enhsaced by a cooling parameter ealled
temperature: GA 15 the samral selection of biology Bazed oo GA using genetic fusctions such as reproduction, eross-
bresding and mutation Improving the solution Also, getting mores accurate solutions and raducing the caleulation time with
that in mind, 54 and GA have developed parallel 5A (P5A) and paralle] GA (PGA), respectively.

7. Conclusion

Tabut Search 12 one of the local search methods nzed for mathematical optimization Metahesriztics search method. Tt was
founded in 1986 by Fred W. Developed by Clover and in 1989 Formaliced. A hubristic or hobristic technigne is anything
that solves a problem The approach i13to optinvize zolutions wsinz a practical method or vartons shorteuts Withoot but witl
suffice. Given a limited time imit or deadline. Horistics The methods are flexible and nzed for guick resmlfs, especially when
it iz impossible or impractical to find an optimal solution and whes working with complex data Optimization i3 the process
of adpsting the variables used for a technology to make the most of 2 trading svstem Is-an effective conversion process.
Anabrzis. By reducing some transaction costs of risks or with hicher expected retorns A busiess svitem can beimproved by
tarseting assets Optimization i3 & portfolio that minsmdzes eosts or enhances performance I3 the process of vporading an
algorithm or trading system? By reducing the risks. or by increasing the expected return Porifolioz-ean be improved by
chanping the frequency of restructuring. Combimatorial optimization s an adpunct to mathemstical optimization Field, which
consiztz of finding an optimal object from aset of finite objectz, where a set of posszible solutione Can be zeparate or redoced
to-a separate zet. Typical Combinatorial Optimization Problems Traveling Salezman Probleny ("DSPT), Mmimom Spawning
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Tree Problem ("MST") and Knopf Problem. In computer sceoce and mathematical optimiration metahenristic 123 to find_
create or develop a high-level process or horistic (area sesrch aleonthm) Dezigned to select. Limrted computational ability.
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Preface

This book. which is a collection of papers on the emersing topics on Cloud computing, Wirsless
network & pattern recognition compnzes about 23 papers on all the current topics, which a researcher
would like to delve. Starting with the application of Block chain system 1n smart devices to Al's
application in Game strategies has been presented Another current topic which turns the world today

to depend on deep learning techmique 15 intelligent video surveillance: All the topics prezented are
balanced with the facts.

Wz, as Editors and our valuad colleasues who acted as Associated Editors for this book have
taken every special care to check the facts and accuracy of the material presented. However, thers
might be a possibility for some errors which may have crept in. The readers are requested to mail
sugzest advise us of such semrors, which we may take up senously and recufy.

June 25_2021 Dr. TR. Ganesh Babu
Chenna: Dr. P.S. Ramapraba

Dr. K. Lakshmi Naravanan
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“This book 1s meant for computer networks for be inneg
‘can learn computer networks concepts well with f':;j
of applications. The purpose of this book i'l.
networking and internet concepts easily with ¥
applications. This book makes the reader to get fa
computer networks.
Unit 1 Covers Building a network — Reqmrements -
and protocols — Internet Architecture — Network 8 |
Performance — Link layer Services — Flamm f
Detection — Flow control. ala
Unit 2 Covers Media access control — Ethernef
Wireless. LANs — 802.11° — Bluetooth —* Swillie
bridging — Basic Internetworking (IP, CIDR,

ICMP). .
Unit 3 Covers Routing (RIP, OSPF, metrics) — Sw ’. ba'si‘f:s'.' -
Global Internet (Areas, BGP, IPv6), Multicast — o esses —
multicast routing (DVMRP, PIM). ' e
Unit 4 Covers Overview of Transport layer — UD :' - Rehable
byte: stream (TCP) — Connection management — F_ dw control
— Retransmission — TCP Congestion cnntrol nge;stln . ﬁ
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