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Abstract. The aim of the study was to reduce the search time and to display
appropriate result by using personalized web application. Search engine is used
for searching based on keyword entered but the indicated result are not sometimes
appropriate and it take a long time. K-Means algorithm is used for classifying the
data obtained from search engines by dividing into several clusters with the same
radius. Genetic algorithm are used for optimizing the cluster result in the form of
ranking URLs in sequence. The result indicated that searching through a web
search application using the K-Means algorithm and genetis can improve the
information quality and the faster process. The use of web search application can
reduce the search time of 0.00044183 seconds. The use of web search application
can improve the accuracy and the speed of searching process.
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1 Introduction

Search Engine is a tool to find a variety of information available on the web with the help of
an internet connection. In search of a document, users sometimes find results that do not
conform to what is expected. This causes the user to spend more time to search due to the
accuracy of the data shown is not maximized.

Personalized web search is a technique that aims to improve the accuracy by customizing
web search based on the information required by the user. Web data is not always labeled,
incomplete, inaccurate, heterogeneous and dynamic therefore the techniques of soft computing
such as Fuzzy Logic, Neural Networks and Genetic Algorithms have been applied in the web
mining with the aim to improve the effectiveness of Personalized Web Search (Chawla, 2016 ).

Methods to increase the effectiveness of Personalized Web Search have been proposed by
researchers such as Fuzzy Logic (Akhlaghian, Arzanian, and Moradi 2010) were used for
Personalized Web Search based on user profile, Neural Networks (Chih et al., 2009) that
implement Personalized Web Search in commercial web and Genetic algorithm (Boughanem,
Chrisment and Tamine 2002).
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Genetic algorithms are used for optimization problems and search is an evolutionary
computational methods to solve optimization problems. Genetic Algorithm is very useful when
applied to applications that are in desperate need of robustness and global optimization.
Personalized Web Search will be made in this study using a genetic algorithm to optimize the
ranking of a URL. In a very large search scope, the completion of the optimization problem
would be to use a high computational time. This leads to the optimization problem will be more
difficult to resolve (Chawla, 2016).

This study proposes a solution to solve the problems on Genetic Algorithm by adding a K-
Means clustering method. K-Means method will divide the data into several clusters. Genetic
Algorithm calculations will be performed on the data that has been divided into several parts.

2 Research Methods

This type of research conducted in this study is a quantitative research experiment.
Ekpserimen research is a form of research by quantitative or objective approach.

The data used in this research is divided into two parts, namely the primary data and
secondary data. Primary data is data obtained directly results from Google Search. While the
secondary data obtained from the research that has been done before through the literature study
conducted by researchers. The data will be used as a dataset obtained online. Data processing is
performed offline using web-based applications created using programming language PHP and
MySQL database. The data set in this study is a text-based search results that do use Google
Search interface. Search Results obtained by including a wide range of keywords (keywords)
into the Google search box. The data set used is the data set that is in the domain of academic,
economic, and entertainment. The dataset will be used in this research were 30 datasets. The
dataset was obtained by performing a search using Google Search.

Research conducted by Chawla (2016) proposed method is divided into two phases, namely
Phase I and Phase II. In phase I, the process that occurs when you're offline. Vectors keywords
from Query Sessions will be generated from the Web Query Sessions using Information Scent
and the content of the URL that was clicked. Vectors keywords from Query Sessions will be
clustered into groups qualified URL similarity with the need information. Genetic algorithms
are applied to the URL that has been clustered to identify optimal ranking of the URL associated
with each cluster.

Gradually description of the proposed method is based on the representation of
chromosomes is divided into two phases:

Phase I: Offline Preprocessing

1. The data set collected from the internet in preprocess to get Query Sessions.

2. For each URL that was clicked on Query Sessions, Information Scent calculated metric is
a measure of the relevance of the URL that was clicked with the information needs of
Query Sessions.

3. Sessions in Vector Keyword Query-generated from query sessions by using Information
Scent and content of the URL is clicked.

4.  Algorithm K-Means clustering vectors used for keyword query sessions.

5. Each cluster associated with mean vector j clust meanj keyword.

6. For each cluster j is a list of URLs are clicked in List Lj where Information Scent> =
threshold.

7.  For the individual cluster j Genetic Algorithm applied to obtain optimal ranking of URLs
that have been through the process of the cluster in the List Lj related to cluster j to



determine an optimal top rank m of the URL is clicked in the list Lj associated with each

cluster and is represented by ORj ( optimal Ranking j).

Phase II: Online Processing
1. Search query entered by the user is used to select the cluster j to which one has a lot of
similarities in the information needs of a keyword based query input using the cosine
similarity measure.
2. Ranking list of URLs associated with a cluster j ORj will be selected.

(%)

ORj represented on the user selected.

4.  If the user makes a request for further results page:
a. Modeling part of the information needs of the user profile that ongoing use of
Information Scent and URLSs in the content section and a user profile containing the

keyword vector current usersessionvektort session.

b. Select the cluster j to which one has the most in common with the information
requirements associated with current_user vektort session.

c.  Return to step 2.
Broadly speaking, this research can be made into a fishbone diagram form as in Figure 1

below.
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Figure 1. Proposed Method Fishbone

Figure 1 shows the process undertaken to get a Personalized Web Search proposed in this
study. Personalized Web Search proposed using the K-Means clustering method and Genetic

Algorithm.

3 Results and Discussion

The page was first performed at the time the program starts is the main page contains a menu
that presents all program access. Tgersedia menu Personalized pages including Web Search,
Genetic Algorithm, K-Means, Data Personalized Web Search page URL will appear when the
button is clicked Personalized Web Search. Personalized web search page there is a text box to
enter a keyword to search then click the search button. Figure 2 displays one of the search

results.
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Figure 2. Search Results Page

Genetic Algorithm Selection button will display a page of search optimization and genetic
algorithm. At the prompt enter the keyword to be searched and click the Run button next GA
optimization results will appear along with captions. Figure 3 displays the results of the
optimization.
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Figure 3. Results Optimization



When the button labeled with the K-Means on the main page is clicked, it will show a page
Personalized Web Search with K-Means. Search results appear when a keyword has been
entered and the search button is clicked. Figure 4 displays the search results with K = Means.
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Figure 4. Results with K-Means
When the button labeled with the data on the main page URL is clicked, it appears data input
page URL. Figure 5 displays the URL data that has been entered into the database through a
data input form the URL. Figure 5 displays the URL data.
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Figure S. Data URL

Figure 6 is a page created to provide the data editing features. If there is an error in the input
data, then this feature can be enabled to handle it.
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Figure 6. Edit Data URL

Analysis and Evaluation System

Personalized Web Search Results Without K-Means

30 datasets from a URL and a description (title, description, and keywords) that comes from
the search results using Google, do a keyword search in turn. Figure 7 shows the results using
the Personalized Web Search without K-Means with keywords Pendidikan Indonesia. Time
spent in the search for 0.00172070 seconds.
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Figure 7. Results of Search by Keyword Pendidikan Indonesia

Figure 8 shows the results meunggunakan Personalized Web Search without K-Means with
keywords Japanese culture. Time used for 0.003364801 seconds.
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Figure 8. Results of Search by Keyword Japanese Culture

Figure 9 shows the results meunggunakan Personalized Web Search without K-Means with
keywords Rules Football. Time used by 0.00363302230 seconds.
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Figure 9. Results Search by Keyword Rules Football

Data obtained from the search results every keyword that is input can be seen in Table 2.

Table 2. Results with Personalized Web Search

Kata Kunci Waktu (detik) Kategori AKurasi
Pendidikan Indonesia 0,00172070 Akademik 100%
Budaya Jepang 0,00363302 Hiburan 100%
Peraturan Sepak Bola 0,00336480 Olahraga 100%

Searches were conducted with three different keywords. 100% accuracy was obtained
through the results of an assessment based on the similarity of data desired by the user from the
data displayed search results Personalized Web Search. One of the advantages Personalized
Web Search is to provide personalized search tailored to the needs of the user so that the level
of accuracy can reach 100%.

Genetic Algorithms

Genetic Algorithm optimization on keywords with different combinations of letters that exist
in order to establish an optimal solution. Figure 10 shows that the optimal solution search results
using keywords Pendidikan Indonesia made within 23.64 seconds.
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Figure 10. Optimization Results with Keyword Pendidikan Indonesia

Figure 11 shows the results of the optimization is done by using the keyword Japanese
culture. The time needed for the search process is 2.08 seconds.
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Figure 11. Results with Keyword Optimization Japanese Culture

Figure 12 shows the results of the optimization is done by using keywords Rules Football.
The time needed for the search process is 5.36 seconds.
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Figure 12. Results with Keyword Rules Football

Overall search result data optimal solution using Genetic Algorithms using three different
keywords can be seen in Table 3.

Table 3. Results of Genetic Algorithms

Kata Kunci Waktu (detik) Kategori AKurasi
Pendidikan Indonesia 23,64 Akademik 100%
Budaya Jepang 5,36 Hiburan 100%

Peraturan Sepak Bola 2,08 Olahraga 100%




Table 3 shows that for keywords Pendidikan Indonesia, time optimization process takes
23.64 seconds with an accuracy of 100%. For keywords Japanese culture process ends in 5.36
seconds with an accuracy of 100%. For keywords Rules Football, the time required for
optimization is 2.08 seconds with an accuracy of 100%.

K-Means

Of the 30 datasets such as URLs and other information (title, description, and keywords)
that comes from the search results using Google, do a keyword search done alternately.

Figure 13 shows the results of searches using Personalized Web Search with K-Means and
keywords of education in Indonesia. The time needed for the search process by 0.00170207023
seconds.
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Figure 13. Results with Keyword Education in Indonesia

Figure 14 shows the results of searches using Personalized Web Search denganK-Means and
keywords Culture of Indonesia. The time needed for the search process for 0.0026361942
seconds.
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Figure 14. Keyword Search Results with Japanese Culture

Figure 15 shows the results of searches using Personalized Web Search with K-Means and
keywords Rules Football. The time needed for the search process by 0.00260305404 seconds.
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Figure 15. Results with Keyword Rules Football

Overall the data obtained from the results of each keyword that is input can be seen in Table

4.
Table 4. Results of Personalized Web Search with K-Means
Kata Kunci Waktu (detik) Kategori AKurasi
Pendidikan Indonesia 0,00127887 Akademik 100%
Budaya Jepang 0,00263619 Hiburan 100%
Peraturan Sepak Bola 0,00260305 Olahraga 100%

100% accuracy was obtained through the results of an assessment based on the similarity of
data desired by the user with the data displayed on the search results Personalized Web Search
(PWS). One of the advantages of Personalized Web Search is to provide personalized search
tailored to the needs of the user so that the level of accuracy can reach 100%.

Personalized Web Search with Genetic Algorithm and K-Means

After the experiment, both with Genetic Algorithm and K-Means, the obtained results are
shown in Table 4.5. When Personalized Web Search with K-Means and Genetic Algorithm
compared with Personalized Web Search without K-Means will be obtained by the time
difference 0.0004183 where Personalized Web Search with K-Means faster. Comparison of the
two data search results can be concluded that the Personalized Web Search with K-Means will
help reduce the time of the search process by Genetic Algorithm when compared with



Personalized Web Search without K-Means. Time data obtained by adding gentika algorithm
processing time with processing time Personalized Web Search.

Table 5. Personalized Web Search with K-Means and Genetic Algorithm

Kata Kunci Waktu (detik) Kategori AkKkurasi
Pendidikan Indonesia 23,64127887 Akademik 100%
Budaya Jepang 5,36127887 Hiburan 100%
Peraturan Sepak Bola 2,08127887 Olahraga 100%

Table 6. Personalized Web Search with Genetic Algorithms

Kata Kunci Waktu (detik) Kategori AkKurasi
Pendidikan Indonesia 23,6417207 Akademik 100%
Budaya Jepang 5,3617207 Hiburan 100%
Peraturan Sepak Bola 2,0817207 Olahraga 100%

Comparison search results Personalized Web Search without ClusteringK-Means method
with Personalized Web Search with additional methods ClusteringK-Means can be seen in
Figure 16.
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Figure 16. Comparison of Time Search Personalized Web Search with K-Means and without
K-Means

Figure 16 shows a comparison between the Personalized Web Search searches with K-
Means and Personalized Web Search without K-Means. Personalized Web Search with K-



Means faster process than Web Search without K-Means. It is seen that the time difference is
not very significant process that is an average of 0.00044183 seconds. This is influenced by the
number of datasets used by 30 datasets so that the search process does not require a long time.

4 Conclusion

From the results of research and discussion that has been described can be deduced that:

1. Implementation of the K-Means algorithm can reduce the computation time of genetics
Personalized Web Search effective. The test results showed on Personalized Web Search
without K-Means takes an average of 10.3617207 second, whereas Personalized Web Search
with the help of K-Means takes an average of 10.36127887 detik. Difference in average time
0.00044183 seconds.

2. Personalized Web Search with Genetic Algorithms can be implemented with Clustering K-
Means method to reduce computation time.
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