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ABSTRACT

This thesis focuses on finding the advantages and disadvantages of existing multiple
Objective Optimization techniques in search engine. In this thesis mechanisms of some of
the existing techniques has been analyzed and later a new model for a system has been
proposed. This thesis initially identifies the working mechanisms of some existing multiple
Objective Optimization techniques and then analyzes the performance of the searching
techniques. In order to do reduce the deficiency of current existing multiple Objective
Optimization techniques a probable solution, in this case a routing protocol for existing
multiple Objective Optimization technique has been proposed on the later stage.
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CHAPTER 1
INTRODUCTION

1.1 Background

A search engine is a site through which clients can look through web content. To do this,
clients enter the ideal pursuit term into the hunt field. The web crawler at that point glances
through its list for important sites and shows them as a list. Search motors have three
essential capacities: Crawl: Scour the Internet for content, investigating the code/content
for every URL they find. Record: Store and arrange the substance discovered during the
creeping cycle. When a page is in the file, it's in the rushing to be shown subsequently to
significant questions. The amount of sensors related with the web are extending rapidly
close by the sensor organizations. Extending number of sensors in World Wide Web
making it possible to notice a growing degree of this current reality using standard internet
browsers. Some of the reasonable situations identifying with sensor networks are displayed
as multi-target advancement details where numerous attractive goals rival one another and
the chief needs to pick one of the tradeoff arrangements. These various destinations could
possibly conflict with one another. The ideal worth or the best arrangement can be found
through the streamlining cycle. The advancement issues incorporate searching for most
extreme or least worth or utilizing one goal or multi-objective. Issues that have more than
one target is alluded to as multi-target advancement. The multi-target improvement alludes
to finding the ideal arrangement estimations of more than one wanted objectives. [14]



1.2 Research Objectives

To construct a routing protocol which can find out the most accurate object form multiple
object. 1.3 Methodology

To make this paper | will divide our work in three different terms.

« First | will analyze the existing multiple objective techniques. O

Then I will analyze and extract their advantages and drawbacks.

©Daffodil International University



» At last I will propose a new routing protocol which will find out

the most accurate result.

1.4 Motivation of Research

The 10T brings the intensity of the web, information handling and examination to this
present reality of actual articles. For buyers, this implies associating with the worldwide
data network without the delegate of a console and screen; a considerable lot of their
ordinary items and machines can take guidelines from that network with insignificant
human intervention. When loT devices converse with different gadgets, they can utilize a
wide assortment of interchanges norms and conventions, many custom-made to gadgets
with restricted handling abilities or very little electrical force. A portion of these you've
unquestionably known about a few gadgets use Wi-Fi or Bluetooth, for example yet a lot
more are particular for the universe of 10T. In multi-bounce correspondence the sensor hubs
create and convey their material as well as fill in as a way for other sensor hubs towards
the base station. The way toward finding appropriate way from source hub to objective hub
is called directing and this is the essential duty of the organization layer. Multi-destinations
Genetic Algorithm is one of many designing improvement procedures, a guided irregular
inquiry method. The MOO or the multi-target advancement alludes to finding the ideal

arrangement estimations of more than one wanted objectives.

In this paper, | will try to analyze some of the existing multiple objectives optimization
techniques and find out the advantages and drawbacks of the systems. | will also propose a

routing protocol similarity of these techniques.
CHAPTER 2

LITERATURE REVIEW

2.1 Mechanisms of Existing Similarity Methods

Multiple Object Optimization is an area of multiple criteria decision making. There are a
few frameworks which are looking for accurate object from multiple objects. The numbers

©Daffodil International University 2



are still little however in this part | will break down some multiple object optimization
method.

2.1.1 Genetic Algorithm

Genetic Algorithm is a sort of developmental calculations that is utilized to tackle the
enhancement issue with non-polynomial intricacy. In sending issue, expanding the quantity
of sensors will prompt NP unpredictability. Genetic Algorithm used to advance the
organization inclusion sum and too, for network long lasting. The info factors of Genetic
Algorithm are the directions of sensor hubs. In the initial step of this calculation, the vector
of factors is made arbitrarily in number of the populace characterized in hereditary
calculation. In every redundancy, the directions of x and y are coordinated among the
arrangements and also, they discover bearing haphazardly with a particular characterized
extent. In addition, the vector of a variable with the best attractive quality is considered as
the contribution of next cycle. The end condition in this calculation is absence of progress

of organization inclusion in next redundancies. [2]

2.1.2 Multi-objective genetic algorithm (MOGA)

MOGA is an advanced version of customary GA. The qualification among MOGA and GA
is the individual health task, while the extra advances are followed as in GA. In MOGA,
situating is consigned for each individual in the general population. The rank is allotted
subject to individual's transcendence, if the individual isn't overpowered by someone else
in the general population, by then it is designated with the situation of one.
But if an individual is overpowered by others, by then it is consigned with a rank contrasting
with without a doubt the quantity of administering individuals notwithstanding one. [28]
2.1.3 Limited-memory Broyden-Fletcher—-Goldfarb—Shanno (L-BFGS Algorithm)

This algorithm is one of the mathematical streamlining techniques. L-BFGS Algorithm is
utilized for nonlinear advancement issues. This strategy is an illustration of pseudo-Newton

improvement technique, as it moves towards the ideal contributor to the issue without

©Daffodil International University 3



processing the opposite Hessian matrix. This Algorithm intends to make a guess of Hessian
reverse matrix framework appropriately. [3]

2.1.4 Virtual Force Co-evolutionary Particle Swarm (VFCPSO) Optimization

This algorithm has been made by mix of VF calculation as a neighborhood advancement
calculation and CPSO calculation. VF calculation is a self-arranging algorithm which
thinks about the impediments and position of different sensors. This calculation utilizes
fascination and shock powers for relocation of sensors. This calculation is propelled from
the hypothesis of shut plate and uses the mechanical ideas. To make VFPSO calculation,
VF calculation is added into the refreshing of particles' speed to improve the assembly
speed of PSO algorithm. [6]

2.1.5 Pareto method

The Pareto strategy keeps the components of the arrangement vectors separate during
advancement and the idea of strength is there to separate the overwhelmed and non-ruled
arrangements. The strength arrangement and ideal incentive in MOO are generally
accomplished when one target work can't increment without diminishing the other target
work. This condition is called Pareto method. [3] The Pareto method can be written as
follows:

f1, opt = min fy(x) 2,

opt = min f2(x)

fn, opt = max fa(X)
The Pareto strategy keeps the components of the arrangement vectors discrete during
enhancement and the idea of predominance is there to separate the ruled and non-

overwhelmed arrangements. [3]

©Daffodil International University 4



2.1.6 Scalarization method

The scalarization strategy makes the multi-target work make a lone plan and the weight is
settled before the headway cycle. The scalarization procedure solidifies multi-target limits

into scalar wellbeing fill in as in the going with condition

F(X) =wif1(X) +wafa(x) +... +wnfa(X).
There are three ways to deal with deciding the heaviness of scalarization which are
equivalent loads, ROC loads, and RS loads. [5]

2.1.7 Ant Colony Optimization (ACO)

ACO was motivated by the scavenging conduct of some subterranean insect species. These
ants store pheromones on the ground to stamp their home to food ways that ought to be
trailed by different individuals from the province. Additionally, they likewise store an
alternate sort of pheromone to stamp risky ways for the others to evade any danger. The
ACO calculation is fit for tackling discrete improvement issues in different designing areas.

pAC+D — [c + nA(t)]a
[c+nA(D)]a+ [c + nB)]a

=1-PB(t+ 1)

Here,
» A and B consider the paths between a nest and a food source

* nA(t)and nB(t)the number of ants along the paths A and B at the time step t
* PA and PB the probability of choosing path A and path B, respectively. Then, the

probability of an ant choosing path A at the time step t+ 1

©Daffodil International University 5



= m

Chosen one

Figure. 1: A stylized optimization process of ACO.

An insect picks between the way A or way B utilizing the accompanying choice standard:
if U(0,1) <PA(t+ 1) at that point pick way A, in any case pick way B. Here, U is an arbitrary
number having a uniform circulation in the scope of [0, 1]. ACO performs well in the

dynamic and circulated steering issues of WSNs. [7]

2.1.8 Particle Swarm Optimization (PSO)

Particle swarm streamlining (PSO) calculation is a stochastic improvement strategy
dependent on multitude. It utilizes various agents (particles) that establish a multitude
moving around in the pursuit space searching for the best arrangement. Every molecule in
inquiry space changes it's flying as indicated by its own flying experience just as the flying
experience of others particles. Every molecule keeps track in its best arrangement
(individual best) and its best estimation of any molecule, worldwide best. Each molecule
change it's going rate progressively comparing to the flying experience of itself and its
partners. Every molecule adjusts its situation as indicated by its present position, its present
speed, the distance between its present position and pbest, the distance between its present
position and gbest. [9]

» Make a particles of specialists consistently appropriated.
©Daffodil International University 6



» Assess each particles position as indicated by the target work.
« On the off chance that a particles current position is superior to its past best position,

update it.

» Decide the best molecule.
» Update particles speeds
» Move particles to their new positions

» Go to next stage until halting models are fulfilled

e Ry 12 P T L
— PRI lre e
cakulation
A 4
Individual optimal selection

Y
Glokal optimal selection”

Ite” ya‘tid ' n

v
Velocity and position'update

R R -

Figure. 2: The general framework of the multi-objective PSO. [8]
2.1.9 Differential evolution (DE)

The DE system is beneficial and has low algorithmic multifaceted design. There is similarly
some evidence of its ampleness in taking care of issues of incessant upgrade with different
sorts of prerequisites and limits. The people from the general population in DE use floating
centers which recognize each part's course and distance. Consequently, the standard
thought driving the DE philosophy is that it makes another general population part with a

©Daffodil International University 7



vector that has the differentiation between two people's vectors; that cycle is done by the
change and mixture processes. A distinctive objective DE model was used to find the ideal
tradeoff among time and cost being developed activities. Considering the plan obtained in
the primary stage, the best schedule was found inside resource objectives in the resulting
stage. An assessment of the results showed that the made model defeated three

extraordinary counts: DE, particle swarm headway and NSGA-11. [28]

2.1.10 Non-dominated sorting genetic algorithm-11 (NSGA-I11)

One of the most helpful resources of innate counts is NSGA-I1. It uses the non-administered
orchestrating the plans in the general population. The non-governed courses of action are
situated at each cycle, and are banned from the general population in every accentuation
along these lines. In addition, in each situated course of action set, the plans are appeared
differently in relation to each other by their amassing improvement. In the amassing step,
the circumstance of a lone game plan is assessed by its partition from the bordering courses
of action’s centers, and subject to its distance, the plan is designated with a situation, as the
best positions start from the briefest distance to the longest one.NSGA-II to preferably pick
the foundation zones for indoor air quality sensors, with respect to number of sensors, and
typical and most skeptical situation influence hurt while pondering the structure's utilization
in the limits. A clear 5-room building and a 14-room house were concentrated to diagram
the display of the proposed model, with 5 and 2310 contamination circumstances,
independently. System and sporadic looking at were used to build up the pollution

circumstances, and the multi-zone building program CONTAM impersonated them. [29]

2.1.11 Analytic network process (ANP)

The analytic hierarchy process framework measure, bosses use ANP to handle multi-norms
decision issues. The AHP uses a solitary heading top-down hierarchal cycle for its parts,
for instance, targets, guidelines, and alternatives. The ANP which is a summarized

transformation of AHP uses an association for specific issues when their portions have

©Daffodil International University 8



interdependencies between them. The stream in the ANP's association is open and allows
any part to interface with another paying little psyche to their levels, which is silly in AHP.
[30]

2.1.12 Shuffled frog-leaping algorithm (SFLA)

The SFLA thought relies upon frogs' direct in their request to locate the greatest measures
of food. A singular course of action is addressed by one frog. The frogs are apportioned
into social occasions. Each multiplex of frogs plays out a close by chase, and each frog has
an idea which is affected by other frogs' arrangements to improve the idea of the local
inquiry. A reworking cycle is performed to allow the multiplexes in exchanging
information among them and make new multiplexes to finally improve their tendency of
search. Improving the idea of the possible result with limited resources is an authoritative
goal of advancement bosses and coordinators. Time, cost, and resources accept huge

positions in achieving this target. [31]

2.1.13 Simulated annealing algorithm (SA)

SA gets its technique from the improvements of particles inside a material during the path
toward warming and a short time later continuously chilling off. In the progression issue,
the genuine system's characteristics appear as though the genuine hardening measure. Talbi
recorded the traits of real fortifying with their relating characteristics of the improvement
issue. In real hardening, temperature and speed of chilling off accept huge parts on the
strength of metals. Insufficiencies happen when cooling downspeed is brisk or the
temperature at the starting isn't adequately high. That suggests carefully setting up the
temperature and chilling off speed is fundamental in moving ceaselessly from the close by
ideal—metastable state in genuine hardening—and showing up at the overall ideal. An
answer that is delivered after an accentuation is used, if conceivable, to make another plan,

yet if the course of action is infeasible, it is recognized simply if it meets the probability

©Daffodil International University 9



rule. The probability increases in getting an ideal or close ideal game plan when the treating

is moved down. [32]

2.1.14 Hybrid approaches

One way in pushing toward complex progression issues is to combine in any event two
strategies together to vanquish the deficiencies that one or some of them may have. This
procedure could impact the overall idea of the plan in an improvement issue. The
hybridization of procedures has shown its practicality in accomplishing progression quality
being developed. Creamer procedures have assorted operational characteristics in taking
care of smoothing out issues. While some cross variety systems work through passing in
general course of action measure as a single novel methodology, others work couple
whereby one technique works on specific methods for the course of action cycle and various
advances are done by another method. NSGA-II was hybridized with various approaches
to manage tackle smoothing out issues being developed masterminding, arranging, energy

insurance, transportation, and environmental arrangement. [33]

2.1.15 Plant growth simulation algorithm (PGSA)

The PGSA emulates the improvement pattern of trees. The model's enumerating for the
improvement cycle in PGSA relies upon the advancement of plants. It begins at the root by
then pushes toward the light source to build up the branches. A probability model is used
to outline new branches which are used to control the objective work toward the ideal
solution. To better cutoff the setbacks and costs achieved by an attack to the structure site
and to extend the security protections to counter these attacks, Li et al. used a bi-level
model. The objections of decreasing attack related cost and extending office effectiveness
were considered at the upper level, in which the ensured about workplaces were constrained
by cost. The attacker, of course, has the objective of reducing office productivity, which is

considered in the lower level. [34]

©Daffodil International University 10



2.1.16 Hungarian algorithm (HA)

The Hungarian calculation is an altered type of the basic double calculation that is utilized
to address network streams. In task issues, the Hungarian calculation changes the loads in a
lattice to find the ideal task. Ultimately, another lattice is acquired in which the ideal task is
recognized. Hungarian calculation to tackle post-catastrophe brief lodging issues. Hungarian
calculation has demonstrated prevalence over whole number programming. The Hungarian
calculation, then again, tackled all the issues with the greatest number of choice factors.

There are a few optimization method in my analysis | found that NSGA-II is the most used

method followed by a hybrid method which pairs two or more methods for the optimization

process. [35]
CHAPTER 3

EXISTING SEARCH ENGINE

3.1 Search Engine

A web index is a site through which clients can look through web content. To do this, clients
enter the ideal hunt term into the inquiry field. The web crawler at that point glances through
its file for important sites and shows them as a rundown. An internet searcher is an online
instrument that empowers clients to find data on the World Wide Web. Well known

instances of web crawlers is Google.

3.1.1 Google

Google is a completely computerized internet searcher that utilizes programming known as
"web crawlers" that investigate the web consistently to discover locales to add to our list.
Indeed, by far most of locales recorded in our outcomes aren't physically submitted for

consideration, yet are found and added naturally when our web crawlers creep the web.
[15]

Google search works in essentially three stages:
©Daffodil International University 11



« Crawling
* Indexing

» Serving search results

3.1.2 Gibiru

In business web crawlers, your perusing practices are followed through the sites you've
visited, your IP address, and the treats saved money on your gadget. Rather than following
the standard, Gibiru doesn't store IP addresses nor do places treat documents on your
gadget. Gibiru trusts in opportunity of data, and you'll have the alternative to see
"uncensored” results on the web index. It permits you to look at the posting that has been
sifted through by Google. [16]

3.1.3 CC Search

Imaginative Commons has for quite a while been known as a resource in vain and genuine
pictures to use on the web. The non-advantage affiliation has now dispatched the beta
variation of another web crawler called CC Search, which is planned to make it significantly
less difficult to find those photos and trademark them to the copyright holder. Web files
like Google, Pixabay, and Flickr also offer devices for finding permitted to-use pictures.
Inventive Commons goes probably as a middle point for glancing through various resources
from one spot. While the principal Creative Commons grants people to search for pictures,
sound, and video, the new CC Search bases on pictures only.CC Search similarly needs to
make a more social experience by allowing customers to share their curated records

similarly as add marks and top decisions to pictures found in the house. [17]

3.1.4 Microsoft Bing

Microsoft Bing is a web internet searcher possessed and worked by Microsoft. The

administration has its roots in Microsoft's past web indexes: MSN Search, Windows Live

©Daffodil International University 12



Search and later Live Search. Bing joins a page's importance alongside its snap distance —
this is the number of snaps of the mouse it takes to locate the substance. This can be broke
down utilizing URL profundity property; the more URLs are viewed as less significant
because of their separation from the landing page. [19]

3.1.5 Yahoo

Yahoo! Search isn't unfathomably extraordinary that Google. Their own site says that they
dismember pages using various components to conclude relevance to a chase question, and
the outcomes of that examination are what the customer sees when they play out a query.
Of course Yahoo! like the wide scope of different engines, has spent the earlier year or all
the additionally endeavoring to improve its situating figuring. Exactly when they recently
came out, it gave off an impression of being that they put a lot of highlight on the point of
arrival of a given site, with less emphasis on inbound associations, or even the other site

pages. [18]

3.1.6 DuckDuckGo

DuckDuckGo doesn't chase after its clients with promotions since it won't store their pursuit
history, won't follow their IP address, and basically has no close to home information to sell,
whether or not the client is in private perusing mode.DuckDuckGo isolated itself from the
opposition early and frequently as far as the security it offers its clients — that equivalent
protection other web indexes have would not bring to the table until DuckDuckGo.
DuckDuckGo utilizes its web crawler, DuckDuckBot, and up to 400 different sources to
assemble its list items, including other web indexes like Bing, Yahoo, and Yandex, and
publicly supporting locales like Wikipedia. Its clean interface and basic client experience
make utilizing the stage a to some degree exceptional inquiry experience. Ease of use is by
all accounts an essential center, and it shows. It's additionally tastefully satisfying while as
yet following the essential idea and design of other web crawlers. [25]

3.1.7 Ask.com

©Daffodil International University 13



Ask is the typical name for the Ask.com web file, which grants customers to play out a
request as a request to find significant results. The website page is notable with Internet
customers, despite competition from other web crawlers like Google, Bing, and Yahoo!
Ask.com's ExpertRank figuring gives appropriate answers by recognizing the most
authentic objections on the Web. With Ask search advancement, it's not just about who's
most noteworthy: it's about whose best. Our ExpertRank figuring goes past basic
association popularity (which positions pages reliant on the sheer volume of associations
featuring a particular page) to choose reputation among pages saw as experts regarding the
matter of your interest. This is known as subject-express unmistakable quality. Recognizing
focuses the experts on those subjects, and the unmistakable quality of millions of pages
among those trained professionals - at the particular second your chase question is driven -
requires various additional calculations that other web lists don't perform. The result is first
class congruity that consistently offers a momentous article flavor stood out from standard
web crawlers. [26]

3.2 Existing sensor search engine

As the need of capable sensor web files is rising bit by bit various experts are trying to find
the course of action. There are a couple of structures which are prepared for looking sensor
data. The numbers are still little anyway in this part | will separate the instruments of a
segment of the current sensor looking methodology.

3.2.1 Real-time web search engines

Number of continuous web crawlers are expanding step by step. Numerous informal
organizations has arisen and some constant internet searcher is set up. This constant web
indexes upholds looks for progressively evolving substance. This framework doesn't
uphold looking for substance. Be that as it may, their systems could be helpful in building
a sensor likeness internet searcher. This web crawler lists a huge number of blog entries

progressively. Subsequent to looking for a well-known blog, this motor works quick as this
©Daffodil International University 14



Is an ongoing web crawler. It surfaces the outcome in a flash. Another component of this
motor is that, clients can give a clue to the web crawler about when they refreshed their
blog. OneRiot is a constant internet searcher that is intended to discover shared connections
in web-based media. It is a helpful framework yet it is presently confined among some
shared sites. OneRiot produces search dependent on what the more prominent public is
survey of a specific framework. This nontraditional web index estimates what individuals
are discussing and what are they seeing via web-based media or blog destinations. Top data
from this estimation is put away on an information base which constantly refreshes and
erases the substance. At the point when clients look for a specific watchword, framework
sends the inquiry to the base station which controls information recovering and returning.

Best matches are gotten back to the clients through base station. [10]

3.2.2 Context-Aware Search System

Context is all the information related to the joint efforts among customer and applications.
Such co tasks are having the opportunity to be basic as examination in unpreventable
figuring progresses. Setting careful organizations are focused on the middle strategy for the
loT. Setting care in the insightful condition accumulates setting data using the sensors of
acquainted contraptions with offer organizations to clients. Katasonov et al proposed the
middleware for expert based setting care in IoT. They believed that endeavors of
customized joining, association, and structure of complex systems on the loT will be
unfathomable in a bound together manner in light of the adaptability. Terziyan et al.
proposed the middleware for keen road condition, wanting to oversee steady interoperation
of devices, organizations, and individuals. Badii et al. proposed the setting care structure
for sagacious organized embedded systems. They portrayed that the setting is three sort's
application, device, and semantics. They were facilitated for deduction more raised sum
setting. These previous works proposed the framework or middleware and exhibited the
need of mix of con-compositions. Regardless, past works did neither apply the proposed
structures to certifiable issues in 10T nor evaluate the handiness of them. The framework

depends on two essential parts: semantic mediator and setting thinking. Semantic translator
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gives data and search watchwords to setting thinking by preparing search information and
client's ebb and flow setting. Framework perceives a client's setting by means of client's
timetable, search history, client's area and ebb and flow time. There's a setting information
base in the framework close by a semantic guidelines data set. The framework makes setting
thinking dependent on these data sets and returns search reaction data to the client. [11]
3.2.3 Content Based Sensor Search

The essential goal of this framework is to diminish correspondence overhead. In doing as
such system simple to utilize. Once in a while in worldwide hunt it requires some
investment to deal with result. Nevertheless, this can make some off-base data as it dodges
a couple of sensors in the midst of search measure. Framework isn't Al engaged and has
security concerns. It can look for what it's worth and can oversee dynamic data. Context is
viewed as any data that can be utilized to portray the circumstance of an element. The
objectives of this framework are two-crease: (1) to enable clients to search, select, and
collaborate with gadgets that best suit the application prerequisites, and (2) to make the 1oT
center product designs straightforward to clients. So as to make this conceivable, 10T
middleware frameworks ought to pursue some institutionalized architecture. SOA is a
combined and very much characterized framework design that gives an engineering ready
to help the associations expected to make framework objectives conceivable. In this sense
this structure called COBASEN - Context Based Search Engine. The COBASEN structure
is made out of two principle segments. The first is the Context Module that is in charge of
accumulate the gadget setting and related information from the middleware and send it to
the Search Engine. The second segment is the Search Engine that is in charge of ordering
the gadget data and answer inquiries utilizing the file. The Search Engine likewise gives a
graphical interface that enables clients to choose at least one gadgets, just as to set the
determination through explicit parameters. At last, the Search Engine sends the
determination to the middleware layer and gives a criticism to the user. The structure
enables clients to seek and choose gadgets as per the client’s needs. After the total, the
client fills in a particular. Next, the Search Engine makes the total particular as indicated
by the middleware design sand submits it to the middleware. [12]
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3.2.4 Towards Ubiquitous Searching

This search engine is gainful and attempted to take care of exactness. It is in a general sense
revolved around finding dynamic data. In any case, no danger identification is found in the
framework and it doesn't uphold machine language. This structure can look for both
topographically and all around the world. It is proposed for everyone. Pervasive looking
through methods looking for data about the items in the actual world, exploring among
objects through their logical connections. This is a watchword based looking through
procedure and produce genuinely exact outcomes. This web crawler is made to manage the
huge number of dynamic information in the WoT. Toward Ubiquitous looking empowers
people to figure out and glance through the ideal information about the articles in the actual
world, exploring from one thing to others through their sensible associations, much
equivalent to what we do in the web looking. First the structures creep the actual world for
the web searcher. Crawler control controls all the action of crawler subject matter experts.
Toward Ubiquitous looking for structure (USF), which consolidates the system show with
the importance of the applied information type UIO (Ubiquitous Intelligent Object), and
the looking model with the looking interface and two key calculations. One estimation is

the compact expert based crawling count for information gathering. [13]

3.2.5 WISE

This web crawler is in a general sense proposed for specialists so it isn't for everyone. The
system isn't actually identical to other web records. Shrewd is extremely straightforward
and makes exact data. There are additionally choices for customers to appropriate sensor
yield data. It is dull be that as it may. The framework is quite made sure about and can
searches for dynamic data. WISE an Internet-scale framework for circulating, examining,
and dismembering ceaseless sensor data. This condition engages providers to advance their
sensors on the Internet, and unconstrained customers to discover needed sensors through
an adaptable appropriated chase office. As particular program empowers a customer to

distantly control the moving toward data streams which institute relating modules, for
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instance, a portrayal module, to show the data in an unmistakable way. Accordingly, WISE
in like manner energizes sharing of sensor data examination mechanical assemblies as
programming modules. Shrewd can be masterminded to work with any web searcher as
long as it sees the sensor metadata, we pick a shared chase framework to keep an essential
separation from bottleneck and achieve better versatility. [20]

3.2.6 Snoogle

Snoogle is a watchword-based web crawler. That infers when a sensor center point
interfaces with real thing, the sensor center point passes on an abstract depiction of that
object as expressions. Customers can apportion an authentic article planning a request
involving an overview of watchwords. By then the system will reestablish a situated once-
over of components planning this request to the customers. Snoogle comprises of three
segments: object sensors, Index Points and Key Index Points. An item sensor is a bit
connected to an actual article, and contains a literary portrayal of the actual article. An IP
is a static sensor that is related with an actual area IPs are answerable for gathering and
keeping up the information from the article sensors in their region. The IP equipment is like
an item sensor, yet with bigger capacity limit. The KeylIP gathers information from various
IPs in the organization. The KeylP is accepted to approach a consistent force source,
amazing preparing limit, and have significant capacity and handling limit. Snoogle
embraces a two-level progressive engineering. The lower level First, IPs forward the
amassed object data to the KeyIP so includes object sensors and IPs. Every IP deals with a
specific region inside its transmission range that the KeylIP can restore a rundown of IPs
that are generally pertinent to a specific client question. Second, IPs additionally give the
message steering to the traffic between IPs, KeylP and clients. In this framework sensors

are positioned by the number of the looked for catchphrases they contain. [21]

3.2.7 WOTSF
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WoT web indexes are dynamic and ongoing however the issue with them is the time that
takes to handle a hunt and return it to the client. To lessen the issue and accelerating the
pursuit cycle this WoTSF is proposed. The principle motivation behind the system is to
give clients occasion to look for a sensor both worldwide and geologically. The principle
components of this system are a worldwide web crawler and at least one nearby hunt
engines. WoT structures are dynamic and nonstop, the time that a pursuit request takes
before it reestablishes the response to the customer may be more than the time between
state changes, leaving the inquiry response flat and wrong. The plan for the present
circumstance is to quicken the request system by filtering requests using assumption models
and keeping awake with the most recent by structure dispersed anomalous state documents
for different kinds of inquiries. A model of the WoTSF framework was executed using C#
and Web Services Applications for correspondence between parts. The essential techniques
of the web crawler are: crawling, requesting, looking for, anThe guideline segments of the
designing are an overall web searcher and at any rate one individual close by web search
instruments .The WOoTSF crawls worker root records of the WoT orchestrates and
documents general information about the WoT frameworks, for instance, URL of WoTSEs
summary of sensor types and each and every comprehensible state, and irregular state
dynamic information using a particular assortment work. WoTSF fills in as a middle layer
between the customer and the WoTSEs, whereby each WoTSE works on its close by
records that relate to a specific WoT organize. Exactly when WoTSF gets a request, it
separates it making a once-over of sub-inquiries to be driven into an isolated overview of
WOTSE. Each individual WoTSE fabricates various files to serve assorted requests quickly
partner them to SThs/Eols instructive assortments. Rundown things are situated at that
point returned to the inquiry initiator assortments. Rundown things are situated at that point

returned to the inquiry initiator situating. [22]

3.2.8 SenseWeb

SenseWeb can simply look topographically in a little zone. It doesn't uphold worldwide
looking. One of few central purposes of SenseWeb is that it has a guide of the enlisted
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sensors. The framework meets client standard as this framework is really simple to utilize.
Exactness comes up short. It isn't versatile and surely not profitable. This framework doesn't
uphold machine language and it just arrangements with static metadata. It is reasonable for
neighborhood as it were. SenseWeb is a metadata-based sensor looking for strategy. This
has an imperative notwithstanding; it simply can find land zones of the sensors. It doesn't
reinforce overall request. In order to watchword-based missions of the metadata, the
structure uses geospatial requests. SenseWeb contains sensors ignored on by allies the
globe. It licenses making distinguishing applications that utilization the fundamental
perceiving assets and our sensor tending to and entrusting portions. Sensor Map is one such
application that pounds up sensor information from Sense Web on a guide interface, and
gives normal contraptions to unequivocally demand sensors and picture information, close
by avowed admittance to control sensors. SenseWeb to allow various synchronous

applications to share identifying resources contributed by a couple of

components in a flexible yet uniform manner. The key parts are the facilitator, sensors,
sensor entryways, and convenient delegate, data transformers and applications. For social
occasion data, yields of the sensors are enrolled with the sensor community by methods for
sensor passages. Framework give a SOAP-based API to recuperating sensor information
and yields. It keeps up a central chronicle of sensor metadata. At the point when customers
check for a sensor, question is shipped off the central store. The REST API finds sensible
data in the store. The store simply accumulates static metadata. It doesn't store the recurring
pattern situation of a sensor. Subsequent to finding enough hit for the sensor, the pursuit
strategy stops and the result is returned to the client. SenseWeb in like manner joins an
application that gives a land depiction of enrolled sensors on a guide called Sense Map.
[23]

3.2.9 WSEXxpress

It is quality of service-aware search engine for web services. This framework isn't exactly
equivalent to standard sensor looking through frameworks as this empowers customers to

find a sensible situated overview of web benefits according to their advantage. The
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framework is really versatile and beneficial. However, it doesn't for the most part make
accurate situated rundown. It can glance through wherever all through the web and
moreover check for the things with dynamic vyields. This framework doesn't uphold
machine language however it is intended for all sort of clients. WSExpress is a QoS-Aware
web crawler for web administrations. Step by step web administrations are getting
pervasive. There is UDDI storehouse to look for a web administration in the web. In any
case, looking through UDDI has a few impediments and WSEXxpress is intended to lessen
the restrictions.

Web services having equivalent functionalities may have out and out various non-
functionalities. So as to sufficiently give tweaked Web organization situating, it is basic to
think about both utilitarian and non-commonsense characteristics of Web organizations.
QoS-driven Web organization assurance is a standard inspect issue. A fundamental doubt
in the field of assurance is that all the Web benefits in the candidate set offer indistinct
convenience. Under this assumption, by far most of the decision procedures can simply
isolate among Web organizations non-helpful QoS characteristics, offering little
appreciation to their functionalities. While these QoS-driven decision approachs are clearly
used to Web organization web crawlers, a couple of issues will arise. One is that Web
benefits whose functionalities are not really tantamount to the customer looking for
question are completely evaded from the result list. Another issue is that Web benefits in
the result list are mentioned similarly as shown by their QoS estimations, while solidifying
both helpful and non-valuable characteristics is a logically reasonable strategy. To address
the above issues, we propose another Web organization discovering approach by paying
thankfulness to commonsense properties similarly as non-utilitarian features of Web
organizations. A web record model, WSExpress, is functioned as a utilization of our
philosophy. Exploratory results show that our web file can successfully discover customer
interested Web benefits inside top results. This internet searcher is intended to give clients

a commonsense web administration proposal list. [24]

3.2.10 Micro Search
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Micro Search is a web index which is appropriate for implanted gadgets utilized in
pervasive processing climate. Not at all like standard web has crawler had miniature hunt
filed data inside little inserted gadgets. This hunt strategy is developed to permit clients to
communicate with their actual climate. Miniature inquiry is intended to run on little gadgets
fit for being implanted into regular articles. Miniature pursuit a look system proposed for
minimal embedded gadgets. Think about a gathering of document covers. Each folio is
embedded with a little device running Micro pursuit. Each device contains some
information about the documents found in that clasp. Exactly when a customer wishes to
find a couple of reports, he can request a latch using a few terms, summit, coyote, discount,
and Micro pursuit will reestablish a situated summary of chronicles that may satisfy his
inquiry. Similarly joined into the appropriate response is a short hypothetical of each report
to empower him to make his decision. Thereafter, the customer decides to add a couple of
notes to a record. Through information contraption, for instance, a mechanized pen or PDA,
the customer can store notes into each folio. Miniature pursuit will record the customer
commitment for future recovery. Miniature inquiry is proposed to continue to run on
resource obliged little devices fit for being introduced into customary article. Miniature
pursuit records information set aside inside a spot, and returns a situated once-over of
possible answers due to a customer's request. Miniature hunt can be a basic part in actual
world web files like Snoogle or MAX. [27]

3.2.11 Fuzzy Based Sensor Searching

The principle thought of the fluffy based web crawler is to make a looking through exact.
At the point when the greater part of the current sensor looking through framework utilizes
metadata for inquiry, this framework utilizes past yield of a sensor to discover comparative
sensors. This internet searcher has a gigantic potential in WOT. General utilization of this
web crawler is to discover places with comparable properties. This motor is additionally
equipped for planning metadata depiction of a recently conveyed sensor. This framework
utilizes entryways to associate sensor hubs to the web. Past yield of a functioning sensor is
figured by fluffy sets which is consequently done by the sensor. The web crawler creeps
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sensors to download and record those fluffy sets in an information base in web. Each fluffy
set has its own memory impression. An extending number of sensors is being related with
the Internet and their yield is circulated on the Web, achieving the game plan of a Web of
Things. As in the ordinary web, chase will be a key organization moreover in the WoT to
enable customers to find sensors with specific properties. First in the Ul customers decides
a period plan of sensor regards which are found from relative sensor yields. After that there
is a system which contrast this time plan and recorded soft sets. Soft sets for beneficially

enlisting a comparability score for a few sensors that is used to get a situated once-over of

planning sensors. Lowe control sensor centers are related with the Internet by methods for
gateways. We encode the yield of a sensor over a long time period by a cushioned set which
is enlisted by the sensor itself. Periodically the web crawler killjoys' sensors to download
and list those cushy sets in a scattered information base structure in the Internet. Each
cushioned set has a memory impression of couple of a few bytes and would subsequently
have the option to be profitably downloaded from the sensors. To play out a chase, the
customer decides a period course of action of sensor regards. This time course of action is
stood out from the recorded soft sets and a comparability score is figured for each arranged
sensor. The sensors with the most essential closeness scores are displayed to the customer

orchestrated by lessening comparability score. [35]

©Daffodil International University 23



CHAPTER 4
PROPOSED SYSTEM

4.1 Introduction

Multi-objective optimization is an area of different models dynamic, concerning
mathematical progression issues including more than one objective ability to be upgraded
at the same time. Multi-objective optimization has been applied to various fields of science,
including planning, where ideal decisions ought to be taken inside seeing tradeoffs between
at any rate two objectives that may be in conflict. Clearly, in various sensible planning
applications, originators are making decisions between battle objections. | have discussed
about some of the existing and proposed multiple objectives optimization techniques. They
all have some advantages and disadvantages. In order to search real-world objects more
accurately on the internet, I will discuss about my proposed routing protocol for multiple
objectives optimization techniques. In this proposed system | will try minimalize existing
problems.

4.2 Objectives

To build a routing protocol for multiple objectives optimization I use n-Clique in this. This
routing protocol will be able to return more accurate result.
4.3 Why | proposed this method?

While reviewing my literature, | came across many multi-objectives optimization methods.
But | found some lacking of them. I have proposed a method for these lacking These

lacking are given below:

» Genetic algorithm requires less data about the issue however planning a target work
and getting the portrayal and administrators right can be troublesome. This cycle is

time consuming.
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Differential evaluation slower than other strategy and computational time. Picking

encoding and wellness capacity can be troublesome.

In Ant colony optimization probability distribution can change for every emphasis.
Have subordinate arrangements of arbitrary choices and have questionable chance

to union.

MOGA doesn't scale well with issue measurement. It doesn't have a decent spread

of Pareto ideal set. Bombs when the target work is non-arched.

PSO technique effectively experiences the particle idealism which causes the less
definite at the guideline of its speed and heading. This technique cannot work out
the issues of dissipating. The strategies cannot work out the issues of non-arrange
framework, for example, the arrangement of energy field and the moving standards
of the particles in the energy field.

Cross breed technique has convoluted engineering. It depends of the blend of

various component choice strategy.

NSGA-I1 swarmed correlation can confine the intermingling and non-overwhelmed

arranging on 2N size.

4.4 Methodology

There will be a Ul where clients will have the alternatives for full-text search. They
will likewise have the option to look through a sensor utilizing its example yield or
state. At the point when clients will look for a question then the web crawler will
empower its sensors. A prototypical internet searcher that empower the clients to
look for the sensor that are accessible on the web. The internet searcher utilizes an
expectation model which reaction to look through question and will be utilized to
gauge the likelihood that a given sensor has as of late been creating which
coordinates the inquiry. Clients will have the alternatives to control the setting
property of the sensor they will look for.
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* To make a routing protocol for multiple objectives optimization which will return
accurate output along with faster search speed | am proposing n-Clique methods of
multiple objectives optimization.

4.3.1 n-Clique

If a graph with subset of n vertices that are connected to each other that graph is known as
n-Clique graph. n-Clique is an undirected sub graph which is complete, containing a set of
vertices with all possible edges connected to each other. nkl,........ ,kn is a complete n-

partite graph with k1,... ,kn vertices in each of n particle sets respectively.

To recognize the fitting object, we will utilize three properties. As we will utilize just three
properties, we will utilize Tri-Clique chart, as this specific diagram contains just three
arrangements of notes.

\ | ) ( \ ‘ [ P Set
i SIS AN A
. ‘ g . .—Q se
’,"\b | \ {‘: ‘.‘, > L 3 ,‘,
| . . | T~ \
L g oSN &y R Set
A D S

Figure 4. 3.1.1: Tripartite Graph
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P Set

R Set

Figure 4. 3.1.2: Complete Bipartite between Graph P and Q

P Set

R Set

Figure 4. 3.1.3: Complete Bipartite Graph between Q and R
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R Set

Figure 4. 3.1.4: Complete Bipartite Graph between R and P
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Figure 4. 3.1.5: Tripartite Graph Figure 4. 3.1.6: Tri-Clique Graph

Here we are utilizing, Np,q,r as a three sided diagram with P vertices in one partite set, Q
vertices in the other partite set and R vertices in the other partite set. The vertices can be
divided into 3 subsets P, Q, R. Every vertex is P is associated with Q and R. Also, for the
vertices Q and R. No vertex in P is associated with some other vertices in P. Likewise, for
the vertices in Q and R. To get a total three sided chart all edges should be same for the all
the vertices. The quantity of edges of a vertex for instance P is the summation of the
quantity of vertices of Q and R. In this way, the quantity of edges of P vertices is equivalent
to the expansion of number of vertices in subset Q and number of vertices in subset R.
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This method is pertinent for both subset Q and R. The condition is satisfied just if the
quantity of vertices of the subsets should be same. We are utilizing N5,5,4 as test chart.
Here in N5,5,4 diagram from the outset, we made the bipartite chart of P and Q vertices.
After that we made the bipartite diagram of Q and R vertices. At that point utilizing chart
backtracking, we made the bipartite diagram of R and P vertices. Presently this diagram
can be communicated as a three sided chart. Our primary objective is to change over this
three sided chart into a tri-inner circle diagram containing greatest numbers edges. To make
this chart into tri-club, we had taken out some vertices and edges from the three sided
diagram. Toward the end the diagram we made, can be known as a two biclique chart or a
tri-coterie diagram. To discover sensors in web index on the off chance that we apply this

cycle, we will get quicker speed and higher exactness.

4.3.2 Benefits of this method

» Clique is utilized for the grouping of high dimensional information present in
enormous table. By high dimensional information we mean records that have

numerous attributes.

It effectively discovers subspaces of the most noteworthy dimensionality.
Maximal cliques can be enumerated very quickly.
Simple backtracking works well because of the monotone property.

YV V V V

It is quite efficient.
CHAPTERS

CONCLUSION

When we want to find something in the search engine the search engine helps us find the
right object by optimizing multiple objects. To optimize multiple objects I proposed a routing
protocol where | used n-Cliqgue method. The systems that | analyzed, they all have some
strong points and weak points as well. During my thesis period I tried to demonstrate the
lacking of the existing systems. | tried to give a possible solution for the lacking in existing
system.
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This was a fun experience for me as | learned a lot during my thesis period. This thesis was
different from what I’ve done in group projects during my 1 years in DIU. I have learned
about how to do the research and make a thesis paper. During this period, I’ve come to

know many unknown technologies that | was not aware of.

This thesis will help me in my future career for sure and hopefully with this knowledge |
will be a good researcher.
REFERENCE

[1] ABBAS, A, SIDDIQUI, S., BASHIR, A., EJAZ, W. and QURESHI, N., 2018. Multi-

Objective Optimum Solutions For lot-Basedfeature Models Of Software Product Line.

[ebook] Awvailable at: <https://www.researchgate.net/publication/323441584 Multi-
Objective_Optimum_Solutions_for_loThased Feature_Models_of Software Product L.i

ne> [Accessed 8 January 2021].

[2] Argany, M., Karimipour, F., Mafi, F. and Afghantoloee, M., 2018. Optimization Of
WirelessSensorNetworksDeploymentBasedOnProbabilisticSensingModelsInACompl
exE
nvironment.[ebook]Availableat:<https://www.mdpi.com/22242708/7/2/20/htm?fbclid

=lw

AR1AIM1sleFNTs8UZS9IMBxXx5V1rGpluSIVzFtk3f34bfObveWqUhDFvqOx4>
[Accessed 8 January 2021].

[3] Gunantara, N., 2018. A Review Of Multi-Objective Optimization: Methodsand Its
Applications.[ebook]Availableat:<https://www.tandfonline.com/doi/full/10.1080/233119
16.2018.1502242?fhclid=IwARO0K4piJZLdIR69PDUS5ihROipqUs0PeOXBKYpNKTO_olj
CDgkmaPx4xVhQ&> [Accessed 8 January 2021].

[4] Argany, M., Karimipour, F., Mafi, F. and Afghantoloee, M., 2018. Optimization Of
Wireless Sensor Networks Deployment Based On Probabilistic Sensing Models In A
ComplexEnvironment.[ebook]Availableat:<https://www.mdpi.com/22242708/7/2/20/htm
?fbclid=IwAR1AIM1sleFNTs8UZSImMBXx5V1rGpluSIVzFtk3f34bfObvcWqUhDFvqOx4
©Daffodil International University 30


http://www.researchgate.net/publication/323441584_Multi-
http://www.researchgate.net/publication/323441584_Multi-
http://www.researchgate.net/publication/323441584_Multi-
http://www.researchgate.net/publication/323441584_Multi-
http://www.mdpi.com/22242708/7/2/20/htm?fbclid=Iw
http://www.mdpi.com/22242708/7/2/20/htm?fbclid=Iw
http://www.mdpi.com/22242708/7/2/20/htm?fbclid=Iw
http://www.mdpi.com/22242708/7/2/20/htm?fbclid=Iw
http://www.tandfonline.com/doi/full/10.1080/233119
http://www.tandfonline.com/doi/full/10.1080/233119
http://www.mdpi.com/22242708/7/2/20/htm
http://www.mdpi.com/22242708/7/2/20/htm

> [Accessed 8 January 2021].

[5] Gunantara, N., 2018. A Review Of Multi-Objective Optimization: Methodsand Its
Applications.[ebook]Availableat:<https://www.tandfonline.com/doi/full/10.1080/233119
16.2018.1502242?fbclid=IWwAROK4piJZLdIR69PDU5ihROipqUsOPe0XBKYpNKTO olj
CDgkmaPx4xVhQ&> [Accessed 8 January 2021].

[6] Argany, M., Karimipour, F., Mafi, F. and Afghantoloee, M., 2018. Optimization Of
WirelessSensorNetworksDeploymentBasedOnProbabilisticSensingModelsInACompl
exE
nvironment.[ebook]Availableat:<https://www.mdpi.com/22242708/7/2/20/htm?fbclid

=lw

AR1AiIM1sleFNTs8UZS9ImMBx5V1rGpluS1VzFtk3f34bfObveWqUhDFvqOx4>

[Accessed 8 January 2021].
[7] Fei, Z., Li, B., Yang, S., Xing, C., Chen, H. and Hanzo, L., 2017. A Survey Of Multi-

Obijective

OptimizationinWirelessSensorNetworks:Metrics,AlgorithmsAndOpenProblems.[ebook]
Availableat:<https://www.researchgate.net/publication/299427886_A_Survey of Multi
Objective_Optimization_in_Wireless_Sensor_Networks_Metrics_Algorithms_and_Open

_Problems> [Accessed 9 January 2021].

[8] Fei, Z., Li, B., Yang, S., Xing, C., Chen, H. and Hanzo, L., 2017. A Survey Of Multi-
Objective

OptimizationinWirelessSensorNetworks:Metrics,AlgorithmsAndOpenProblems.[ebook]
Availableat:<https://www.researchgate.net/publication/299427886_A Survey of Multi
Objective_Optimization_in_Wireless_Sensor_Networks_Metrics_Algorithms_and_Open
_Problems> [Accessed 9 January 2021].

[9] Golubovic, R., Olcan, D. and Kolundzija, B., 2007. Particle Swarm Optimization
AlgorithmAndItsModificationsAppliedToOEMProblems.[ebook]Availableat:<https://ie
eex plore.ieee.org/document/4376029/authors#authors> [Accessed 9 January 2021].
[10] Wylie, P. (2010). 3 Real-Time Search Engines Discover Social Media Trends.

©Daffodil International University 31


http://www.tandfonline.com/doi/full/10.1080/233119
http://www.tandfonline.com/doi/full/10.1080/233119
http://www.mdpi.com/22242708/7/2/20/htm?fbclid=Iw
http://www.mdpi.com/22242708/7/2/20/htm?fbclid=Iw
http://www.mdpi.com/22242708/7/2/20/htm?fbclid=Iw
http://www.mdpi.com/22242708/7/2/20/htm?fbclid=Iw
http://www.researchgate.net/publication/299427886_A_Survey_of_Multi
http://www.researchgate.net/publication/299427886_A_Survey_of_Multi
http://www.researchgate.net/publication/299427886_A_Survey_of_Multi
http://www.researchgate.net/publication/299427886_A_Survey_of_Multi
http://www.researchgate.net/publication/299427886_A_Survey_of_Multi
http://www.researchgate.net/publication/299427886_A_Survey_of_Multi
http://www.researchgate.net/publication/299427886_A_Survey_of_Multi
http://www.researchgate.net/publication/299427886_A_Survey_of_Multi

Available at: https://www.socialmediaexaminer.com/real-time-search-engines/

[11]

[12]

[13]

Chen, Y., Zhou, J. and Guo, M. (2015). A context-aware search system for Internet
of
Thingsbasedonhierarchicalcontextmodel.Availableat:https://www.researchgate.net/p
ublic
ation/277568847_A_context_aware_search_system_for_Internet_of _Things_based

on_h ierarchical_context_model

Truong, C. and Romer, K. (2013). Content-based sensor search for the Web
of _Things. IEEE.Available_at:https://ieeexplore.ieee.org/document/6831475/autho
rs#aut hors.

Wang, M., Cao, J., Sun, Y. and Li, J. (2007). Toward ubiquitous searching.

[ebook]_IEEE.https://ieeexplore.ieee.org/document/4447714/authors#authors.

[14]

Moz. 2021. How Search Engines Work: Crawling, Indexing, And Ranking|

Beginner'sGuideToSEO.[online]Availableat:<https://moz.com/beginnersguidetoseo/hows
earchenginesoperate?fbclid=IwAROyq5Fm64ttLEMzhKZUa2uLc9m77pvA87P-
MfsXmJvB4fX3h9fic-NEY> [Accessed 9 January 2021].

[15]

Google Developers. n.d. How Search Works (For Beginners) | Google Search Central.

[online]Availableat:<https://developers.google.com/search/docs/basics/howsearchworks?
fbclid=IwAR3j_8eXS0XCqg00edLQa7hfldCg6b0lsqdi1g3agNAaE8UU4if-DNMHXx-1>
[Accessed 9 January 2021].

[16]

[17]

[18]

Vpncoffee.com. n.d. [online] Available at: <https://vpncoffee.com/how-to-use-

gibiru- search-engine/> [Accessed 9 January 2021].

Search Engine Journal. n.d. Creative Commons Launches New Search Engine For
FindingFree,Legallmages.[online]Availableat:<https://www.searchenginejournal.co
m/cre ative-commons-launches-new-search-engine-finding-free-legal-
images/185903/#close> [Accessed 9 January 2021].

Search Engine Journal. 2021. Google And Yahoo Search Engine Technology
Comparison. [online] Available at: <https://www.searchenginejournal.com/google-
and- yahoo-search-engine-technology-comparison/2267/#close> [Accessed 10

©Daffodil International University 32


http://www.socialmediaexaminer.com/real-time-search-engines/
http://www.socialmediaexaminer.com/real-time-search-engines/
http://www.socialmediaexaminer.com/real-time-search-engines/
http://www.socialmediaexaminer.com/real-time-search-engines/
http://www.socialmediaexaminer.com/real-time-search-engines/
http://www.socialmediaexaminer.com/real-time-search-engines/
http://www.socialmediaexaminer.com/real-time-search-engines/
http://www.socialmediaexaminer.com/real-time-search-engines/
http://www.socialmediaexaminer.com/real-time-search-engines/
http://www.researchgate.net/public
http://www.researchgate.net/public
http://www.researchgate.net/public
http://www.researchgate.net/public
http://www.searchenginejournal.com/cre
http://www.searchenginejournal.com/cre
http://www.searchenginejournal.com/cre
http://www.searchenginejournal.com/cre
http://www.searchenginejournal.com/google-and-
http://www.searchenginejournal.com/google-and-
http://www.searchenginejournal.com/google-and-
http://www.searchenginejournal.com/google-and-
http://www.searchenginejournal.com/google-and-
http://www.searchenginejournal.com/google-and-

January 2021]. [19] The Verge. 2021. Bing Is Now Microsoft Bing As The Search
Engine Gets A Rebrand.

[online]
Availableat:<https://www.theverge.com/2020/10/5/21502315/microsoftbingrebrandsearc
henginelogo?fbclid=IwAR3fZeLTfH_EDvbkoKqgcyMzwu6x1kl7J1fg48ebnWYAWDTX
cWI1tNF16uUM> [Accessed 10 January 2021].

[20] Hua, K., Peng,R.and Hamza-Lup, G. (n.d.). WISE: A Web-Based Intelligent Sensor
ExplorerFrameworkforPublishing,Browsing,andAnalyzingSensorData_over_the_Int

ernet

Auvailable_at:https://link.springer.com/content/pdf/10.1007%2F978-3540278344_69.pdf.

[21] Wang,H.,Tan,C. and Li, Q. (2008). Snoogle: A Search Engine for the
Physical_World.Phoenix,AZ,USA:IEEE.Available_at:https://ieeexplore.ieee.org/ab
stract/ document/4509791

[22] Younan, M., Khattab, S. and Bahgat, R. (n.d.). WoTSF: A Framework for
Searching_in_the Web_of Things.Available_at:https://www.academia.edu/32061915/0T
SF_A_Framework_for_Searching_in_the Web_of Things.

[23] Grosky, W., Kansal, A., Nath, S., Liu, J. and Zhao, F. (2007). SenseWeb: An
Infrastructure_for_Shared_Sensing.IEEE.Available_at:https://ieeexplore.ieee.org/do
cume nt/4354151/authors#authors.

[24] Zhang, Y., Zheng, Z. and Lyu, M. (2010). WSExpress: A QoS-aware Search
Engine_for_Web_Services.[ebook] IEEE.Available_at:https://ieeexplore.ieee.og/do
cume nt/5552797/authors#authors

[25] Search Engine Journal. n.d. Duckduckgo Vs. Google: An In-Depth Search Engine
Comparison. [online] Available at: <https://www.searchenginejournal.com/google-
vs- duckduckgo/301997/#close> [Accessed 11 January 2021].

[26] Ask. 2021. How Does Ask.Com Search For Answers To My Questions?. [online]
Available at: <https://help.ask.com/hc/en-us/articles/360001680233-How-does-Ask-

com- search-for-answers-to-my-questions-> [Accessed 11 January 2021].

©Daffodil International University 33


http://www.theverge.com/2020/10/5/21502315/microsoftbingrebrandsearc
http://www.theverge.com/2020/10/5/21502315/microsoftbingrebrandsearc
http://www.theverge.com/2020/10/5/21502315/microsoftbingrebrandsearc
http://www.theverge.com/2020/10/5/21502315/microsoftbingrebrandsearc
http://www.academia.edu/32061915/oT
http://www.academia.edu/32061915/oT
http://www.academia.edu/32061915/oT
http://www.academia.edu/32061915/oT
http://www.searchenginejournal.com/google-vs-
http://www.searchenginejournal.com/google-vs-
http://www.searchenginejournal.com/google-vs-
http://www.searchenginejournal.com/google-vs-
http://www.searchenginejournal.com/google-vs-
http://www.searchenginejournal.com/google-vs-

[27] TAN, C., SHENG, B., WANG, H. and LI, Q. (2010). Microsearch: A Search Engine
forEmbeddedDevicesUsedinPervasiveComputing.Availableat:http://delivery.acm.or
g/10.
1145/1730000/1721709/a43tan.pdf?ip=182.160.114.246&id=1721709&acc=ACTI
VE%2

OSERVICE&key=CB7B71C8A2C31385%2EEE3E82EABB4DE14F%2E4D4702B0C3E
38B35%2E4D4702B0C3E38B35& acm =1556601412_a994cd09c9049e3170a3bh94
3e5f1963.

[28] Alothaimeen, 1., 2019. Overview Of Multi-Objective Optimization Approaches In
ConstructionProjectManagement.[ebook]Availableat:<https://www.intechopen.com/
book
s/multicriteriaoptimizationparetooptimalityandthresholdoptimality/overviewofmulti
object
iveoptimizationapproachesinconstructionprojectmanagement?fbclid=IwAR2jc7Dm
bbiuZ r7yjplwGQza0PaABgLXs7TAMJIULItXtBK7177xJLXKcVOZE> [Accessed 12
January

2021].
[29] Alothaimeen, 1., 2019.0verview Of Multi-Objective Optimization Approaches In

ConstructionProjectManagement.[ebook]Availableat:<https://www.intechopen.com/
book
s/multicriteriaoptimizationparetooptimalityandthresholdoptimality/overviewofmulti
object
iveoptimizationapproachesinconstructionprojectmanagement?fbclid=IwAR2jc7Dm
bbiuZ r7yjplwGQza0PaABgLXs7TAMJIULItXtBK7177xJLXKcVOZE> [Accessed 12
January

2021].
[30] Alothaimeen, I., 2019. Overview Of Multi-Objective Optimization Approaches In

ConstructionProjectManagement.[ebook]Availableat: <https://www.intechopen.com/
book

©Daffodil International University 34


http://delivery.acm.org/10
http://delivery.acm.org/10
http://delivery.acm.org/10
http://delivery.acm.org/10
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book

s/multicriteriaoptimizationparetooptimalityandthresholdoptimality/overviewofmulti
object
iveoptimizationapproachesinconstructionprojectmanagement?fbclid=IwAR2jc7Dm
bbiuZ r7yjplwGQzaOPaABgLXs7TAMJIULItXtBk7177xJLXKcVOZE> [Accessed 12
January

2021].

[31] Alothaimeen, 1., 2019. Overview Of Multi-Objective Optimization Approaches In
ConstructionProjectManagement.[ebook]Availableat:<https://www.intechopen.com/
book
s/multicriteriaoptimizationparetooptimalityandthresholdoptimality/overviewofmulti
object
iveoptimizationapproachesinconstructionprojectmanagement?fbclid=IwAR2jc7Dm
bbiuZ r7yjplwGQza0PaABgLXs7TAMJIULItXtBk7177xJLXKcVOZE> [Accessed 12
January

2021].

[32] Alothaimeen, 1., 2019. Overview Of Multi-Objective Optimization Approaches In
ConstructionProjectManagement.[ebook]Availableat:<https://www.intechopen.com/
book
s/multicriteriaoptimizationparetooptimalityandthresholdoptimality/overviewofmulti
object
iveoptimizationapproachesinconstructionprojectmanagement?fbclid=IwAR2jc7Dm
bbiuZ r7yjplwGQzaOPaABgLXs7TAMJIULItXtBk7177xIJLXKcVOZE> [Accessed 12
January

2021].
[33] Alothaimeen, 1., 2019. Overview Of Multi-Objective Optimization Approaches In

ConstructionProjectManagement.[ebook]Availableat:<https://www.intechopen.com/
book

s/multicriteriaoptimizationparetooptimalityandthresholdoptimality/overviewofmulti
object

©Daffodil International University 35


http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book
http://www.intechopen.com/book

iveoptimizationapproachesinconstructionprojectmanagement?fbclid=IwAR2jc7Dm
bbiuZ r7yjplwGQzaOPaABgLXs7TAMJIULItXtBk7177xIJLXKcVOZE> [Accessed 12

January

2021].

[34] Alothaimeen, I., 2019. Overview Of Multi-Objective Optimization Approaches In
ConstructionProjectManagement.[ebook]Availableat:<https://www.intechopen.com/
book
s/multicriteriaoptimizationparetooptimalityandthresholdoptimality/overviewofmulti
object
iveoptimizationapproachesinconstructionprojectmanagement?fbclid=IwAR2jc7Dm
bbiuZ r7yjplwGQzaOPaABgLXs7TAMJIULItXtBk7177xIJLXKcVOZE> [Accessed 12

January

2021].
[35] Truong, C., Rémer, K. and Chen, K. (2012). Fuzzy-based sensor search in the
Web_of Things.Wuxi,China:_IEEE.Available_at:https://ieeexplore.ieee.org/docum

ent/2 314.
APPENDIX
ABBREVIATIONS FULL FORM
loT Internet of Things
WoT Web of Things
CASSARAM Context-Aware Sensor Search,

Selection and Ranking Model
DIS Distributed Image Search GSN Global Sensor Networks

WISE Web-Based Intelligent Sensor Explorer
COBASEN Context Based Search Engine

TUS Toward Ubiquitous Searching

Wi-Fi Wireless Fidelity
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IPv4
ulo
HTTP
FTP
GPS
RAM
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Internet Protocol Version 4
Ubiquitous Intelligent Object
Hyper-Text Transfer Protocol
File Transfer Protocol

Global Positioning System
Random Access Memory
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