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Abstract We are going to propose a new approach to implement predictive Web
page ranking in cloud environment. User query is transferred to the server side of
cloud based search engine. Searching and ranking procedures have been executed
on the server side and final output is sent to the client as a response. In this paper,
prediction task has been performed based on user behaviour. Available data,
resources, and functional support systems have been processed using schedulers.
Session, duration, and other user relevant data are combined with the processed
information for prediction. Different Web based data repositories are considered as
cloud structure for energy stabilization.
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1 Introduction

1.1 Overview

Web is considered as an important system to acquire and gather important infor-
mation in our daily life. Web area is congested due to ever increasing dependability
over Web. Introduction of search engine is considered as an important tool for
indexing and tagging that growing Web database. Different Web pages are con-
nected with the search engine. Matched URLs are displayed based on user query.
Matched Web pages are ranked based on different algorithms. More accurate and
fast ranking is achieved by predictive ranking approach. Deterministic ranking or
searching is achieved based on previous user data.

1.2 Related Work

A method is introduced in [1] to predict the ranking position of a Web page. A set
of successive past top-k rankings are presumed and evolution of Web pages is
analysed in terms of ranking trend sequences used for Markov Models training [1].
An algorithm is proposed in [2] for conducting web page access prediction. The use
of page rank algorithm is extended to predict next page with several navigational
attributes [2]. Ranking in cloud environment is proposed in [3]. The ranking
operation is performed based on the data as mentioned in [4]. Cloud classification is
analysed by accessibility on the specific cloud in [5]. Cloud classifier is analyzed
structurally in [6]. SaaS (Software-as-a-Service) is introduced for user specific
application using heterogeneous distributed system [7]. K-Erlang distribution
method is implemented in cloud computing to enhance the performance [8].
Different self organizational characteristics of intelligent cloud are discussed in [9].
Load balancing in cloud is proposed in [10].

Rest of the paper is organized as follows: Proposed system design is depicted in
Sect. 2 along with detailed analytical studies. Experimental results have been
depicted in Sect. 3. Section 4 concludes the paper.

2 Proposed Work

Prediction based ranking is introduced in this paper to achieve efficient searching
and ranking in cloud environment. Operational activities of proposed system are
shown in Fig. 1.
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Input from user and previous state (URLi−1) are combined and processed
through ‘Next State Function’. This processed information is sent to ‘Time
Function’. ‘Time Function’ sends the information to ‘Output Function’ to produce
predicted output (URLi+1) and ‘Next State Function’ as URLi. Operational flow-
chart of our proposed system is shown in Fig. 2.

Operational activities of different segments of proposed system are discussed in
next sub sections.

Definition 1: Data Cloud Information such as text data, image data, audio data,
and video data are stored in a predefined database in server side.
This predefined database is addressed here as “Data Cloud”.

Definition 2: Resource Cloud Client request is served in server side to provide
efficient and accurate performance. Different hardware and software
resources are required to execute this operation. These hardware and
software resources are resided in “Resource Cloud”.

Definition 3: Support Cloud Different support modules are resided in this part of
the cloud.

Definition 4: Information Bag Controller Data from “Data Cloud”, “Resource
Cloud” and “Support Cloud” are sent and merged to perform the job
in co-operative manner. Integration and control of data from these
three clouds are executed in a controller named as “Information Bag
Controller”. Raw processed data is sent to the next module as web
content that is a combination of required information and unwanted
noise.

Definition 5: Cloud Mining Received data from ‘Information Bag Controller’ is
processed to eliminate the noise. Processed information is then
searched according to client side request and analyzed.

Fig. 1 State diagram of proposed system
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Fig. 2 Operational flowchart of proposed system
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2.1 Rules Applied in Cloud

Set of rules is applied into the processed information. Major rules are as follows:

(a) Session Time (Min_L/Max_L) Visitor session on that particular URL is
addresses as “Session Time”. Upper and lower limit is defined as Max_L and
Min_L.

(b) Each Web page duration (Min_L/Max_L) Life time of the Web page is named
as “Web page duration”. It ranges in between Max_L and Min_L.

(c) Link Connect Time (Min_L/Max_L) It is considered as the time required to
connect the Web page. It resided between Max_L and Min_L.

2.2 Cloud Session Table

Different information of cloud is stored in “Cloud Session Table” for predicting
user’s requirements using time stamp, duration, source IP, topic of interest, URL(i),
previous URL(i − 1), probable next URL(i + 1), and connection bandwidth.

2.3 Energy Stability in Cloud

Energy stability measurement (SM) of the proposed system depends on the fol-
lowing factors:

CS Cloud session;
S State;
St State transition;
T Time;
Se Seed (Starting Point);
EC Energy of cloud;

∴ Cloud Energy, EC depends on SM(Se, S, St, T, CS)
∴ Energy flow in a Cloud is considered as follows:

d
dt
ðECÞ ¼ SMðSe; S; St; T ; CSÞ ð1Þ
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Applying integration on both sides of Eq. (1),

Z
d
dt
ðECÞdt ¼

Z
SMðSe; S; St; T; CSÞdt

)
Z

EC ¼
Z

SMðSe; S; St; T; CSÞdt
ð2Þ

On the other hand, cloud session is represented as follows based on “Cloud
Session Table” mentioned in Table 1:

CS ¼ f TS; TD; SIP; TI ; URLi; URLi�1; URLiþ 1; BWð Þ ð3Þ

where,
TS = Time stamp; TD = Time duration; SIP = Source IP; TI = Topic of Interest;

URLi = Current URL; URLi−1 = Previous URL; URLi+1 = Next URL;
BW = Bandwidth;

Here, URL represents a Web page; and, URLi+1 is always probabilistic as it
depends on the users’ choice in real time.

Combining Eqs. (2), (3),

Z
EC ¼

Z
SM Se; S; St; T; f TS; TD; SIP; TI ; URLi; URLi�1; URLiþ 1; BWð Þð Þdt ð4Þ

SM(Se, S, St, T, CS) is realised as follows:
Data flow execution of Fig. 3 is depicted in Algorithm 1.

Algorithm 1: Energy_stability_measurement

Input: Initial State
Output: Next desired State

Step 1: Start session.
Step 2: Initial state is considered as input.
Step 3: Next state is selected based on users’ requirement.
Step 4: Session time, Web page duration, Link connect time are applied on

selected next state.
Step 5: State transitions are executed.
Step 6: Stop session

Data flow is started from initial state. Next probable state is selected based on
users’ requirement at next time stamp. Defined protocol sets are then applied on
probable next state. State transitions are then executed to get desired state.
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Similarly, cloud session (CS) consists of a cycle of operations initiated by par-
ticular users.

CS ¼ f TS; TD; SIP; TI ; URLi; URLi�1; URLiþ 1; BWð Þ is realized as follows:
Data flow execution of Fig. 4 is depicted in Algorithm 2.

Algorithm 2: Cloud_session

Input: User IP
Output: Bandwidth usage

Step 1: Start session.
Step 2: Source IP is considered as input.
Step 3: Topic of interest is searched in present Web link (URLi)
Step 4: If, topic of interest is found in present Web link (URLi), then go to Step 5.

Otherwise, go to Step 7.
Step 5: Next Web link (URLi+1) is predicted based on present Web link (URLi)

and previous Web link (URLi−1).
Step 6: Total time duration is calculated and go to Step 2.
Step 7: Bandwidth usage for particular case is checked.
Step 8: Stop session.

Fig. 3 Data flow chart of
energy stability measurement
(SM)
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Source IP is considered as input. Matched topic is searched in present Web page
(URLi). Next Web page is predicted based on present (URLi) and previous Web
page (URLi−1). This process is repeated for every matched topic in present Web
page. Total bandwidth is measured and considered as cloud session.

3 Experimental Results

Different Web pages are selected at a particular time instance. Web pages from
same database based on same query are selected by the same user at different time
instances. Prediction success of our proposed method is shown in Fig. 5.

It is evident from the experimental data that accurate and efficient prediction is
achieved by our proposed approach.

Fig. 4 Data flow chart of cloud session (CS)
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4 Conclusion

In this paper, we have proposed a prediction based ranking approach in cloud.
Different Web page related information such as data set, resources are considered to
predict nextWeb page selection. Collected data are processed and analysed to produce
successful prediction in cloud. Various rules are implemented on data set to achieve
better outcome. User query is sent to the server to acquire most feasible result. Our
proposed approach is performed on server side based on user sentiment using energy
measurement. More accurate prediction is achieved as the procedure is dynamically
operated based on previous user data. Hence, accuracy is increased as wider range of
data is considered.
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