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Abstract— A Meta-Search engine is an ideal tool that takes 

search expressions and sends them out to multiple search 

engines. It then returns the categorized results to the user. For 

example, we established a Universiti Kebangsaan Malaysia 

(UKM) Patent meta-search engine that takes patents from 

multiple search engines, such as Google patent and Patent Mall. 

This website allows UKM students to research patents inside 

Patent Mall, the UKM database and the Google patent search 

engine. This study focuses on web design and its development 

using several tools and programming languages, such as open 

source ASP.Net and SQL Server Database. A few of these are 

used to retrieve information from search engines, for example, 

the Google patent application programming interface (API) and 

Post Query to Patent Mall. In this project, we establish a new 

framework for the first meta-search engine that specialises in 

patents, which will minimize useless pages in search results. 

Additionally, the UKM database contains private university 

UKM patents. The UKM patent meta-search will extract (or 

retrieve) these patents depending on a Language-Integrated 

Query (LINQ) that is used for conveniently extracting and 

processing patents from the UKM database. Finally, the UKM 

meta-search is a new solution to the problem of obtaining 

requested information quickly. 

Keywords— UKM database, Google Patent, Patent Mall, API, 

LINQ 

I. INTRODUCTION 

Searching for information is currently an activity of great 

importance. It searches large volumes of documents available 

to find those that best fit our needs in the shortest time 

possible. To this end, information search tools are 

implemented to help find information in a large corpus of 

documents. Therefore, several questions arise about these 

tools; especially about their performance and relevance of the 

results that they return. A meta-search engine is a search 

engine whose main feature is that it forwards a query to 

several other search engines simultaneously (as demonstrated 

in Figure 1) and collects and processes the results. The results 

can be easily arranged one after the other [1]. In other words, 

meta-search is software that draws its information from 

several other search engines. This allows users to enter the 

subject of their research once and access multiple responses 

from different search engines [2]. Some meta-search engines 

don’t use an algorithm, but still present the resulted 

information of the sources found. The UKM patent meta-

search is a friendly website that gives all similar patent 

information from other search engines. To achieve this goal, 

we need to be able to connect to it from this website. In this 

paper, the reason why the UKM patent adopts this meta-

search engine is because it assists in generating results 

accurately and conveniently from an increasing number 

(millions) of patents and from many different search engines. 

Finally, the UKM patent meta-search engine allows 

researchers to quickly get accurate information from different 

search engines.  

In this paper, first we reviewed the overview of meta-

search engines and the benefits and limitations of them. The 

other parts of this paper are organized as follows: Section III 

proposes the framework for the UKM Patent meta-search 

engine, by presenting several possible methods and 

techniques to establish the UKM Patent meta-search engine 

website. Section IV shows the results and discussion of the 

framework and the website. Section V is the conclusion and 

recommendations for future work. 

II. META-SEARCH ENGINE 

A meta-search engine is an internet search tool that 

collects search results using many different search engines, 

indexes, and clusters, and organizes them using cutting-edge 

technology. It then uses Latent Semantic Analysis to quickly 

discover the relevant results. It saves time using intelligent 

indexing to quickly focus only on the results of interest. 

Search engines have become a daily tool for internet users 

and the educational process. However, an increasing number 

of pages per day (in the millions) makes it difficult for 

researchers to find information. Therefore, they require an 

easier method to obtain information quickly. The UKM meta-

search engine is a new solution for these problems. The 

architecture standard of meta-search engines is shown in 

Figure1.

 

Figure1. The architecture standard of meta-search engine [6] 
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A. Limitations of search engines 

According to [3], most existing webpages are not indexed. 

Each search engine captures a different percentage of the 

total; but no one can say exactly what proportion has been 

captured. The estimated size of the World Wide Web is at 

least 5,000 million pages; however, there is a much greater 

depth; estimated at about 500,000 million pages within 

databases whose contents are not captured by the search 

engines. These dynamic webpages take shape within a web 

server when a user asks for it; therefore, a conventional 

search engine cannot access them. Page United States Patent 

and Trademark Office (Patent Office and registered US 

marks) is an example: if a search engine can find your 

homepage, one can only search their database of individual 

patents by searching for the site itself. [4] The study result of 

a search engine query can sometimes give ambiguous results: 

 Confusion between the part and the whole: Google can 

index some of the knowledge that is published on the 

web; but what is indexed by Google is not the entire 

Web, or all of the knowledge present worldwide. 

 Confusion between quality and quantity: the 

countdown is preferred answers to the evaluation of 

the argumentative quality. 

 Confusion between information and reality: the 

information provided by Google reflects reality 

without an intermediary. 

 

B. Benefits of Meta-Search Engine 

In [5], authors conducted an explicit study on the benefits of 

Meta-search engines: 

 For access to multiple retrieval systems, the user must 

learn to work with only one interface. This may not 

take into account the differences in various search 

systems. 

 Eliminate duplications in the search. 

 From the user’s perspective, it is more efficient if 

every query is entered only once. The query is 

evaluated in parallel and does not need to be entered 

for each system separately. 

 Meta-search systems contribute to higher search 

completeness. Individual systems are not measured by 

the amount of indexed files only; but also by the 

content focus of the database. By utilizing meta-search 

engines so the user has a higher chance that their query 

will get more relevant documents.  

 

C. Meta-Search Engine Architecture 

 

Traditionally, the meta-search engine’s server has to 

wait for responses from all search services to which it has 

forwarded the search, in order to start with the results 

representation [6]. This results in delays compared to a 

normal search engine. In order to counter this, a display that 

has been updated in each case, upon the arrival of different 

search results, can be carried out; or slow-response search 

engines can be excluded from the search. The current 

generation of meta-search engines also allows syntax 

translations; so that even more complex search queries can 

be sent to the respective search engines [7]. Two 

investigations on the problem of recovery of similar 

documents is identified [8], [9]. These works proposed 

fingerprint processes to represent the input document sets of 

relevant terms. Both architectures make use of meta-search 

engines to retrieve large lists of candidates for similar 

documents. In [8], authors use cosine similarity of the vector 

model to compare the search query with the documents 

snippets. In [9] text similarity algorithms such as Patricia 

and k-grams are used to compute the similarity. The 

following will study the standard architecture of a meta-

search engine:  

 

D. Standard Architecture 

Apart from basic search engines, meta-search engines 

consist of four main software components; User Interface, 

Dispatcher, Display, and Personalization & Knowledge [10]. 

The software component architecture of a meta-search engine 

is shown in Figure 2.   

 

Figure2. Components of a meta-search engine [10] 

1. User Interface: should be very easy to use. 

However, this makes no difference in providing a unification 

of the various interfaces of various search engines. 

2. Dispatcher: deals with consultations that interact 

with different modules related to search engines. It is 

responsible for sending adequate consultations for each 

search engine and then collecting the returned results. 

3. Display: generates a results page from the replies 

received. This may involve ranking, parsing and clustering of 

the search results or just plain stitching. 
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4. Personalization/Knowledge: may contain either or 

both. Personalization may involve weighting of search 

results/query/engine for each user. 
 

III. PROPOSED FRAMEWORK FOR UKM PATENT META-

SEARCH ENGINE: SYSTEM ARCHITECTURE  

 

 The system framework (Figure 3) consists of 

components based on design layers developed in the UKM 

patent meta-search engine framework. Each component has 

proposed control of the tasks necessary to solve the problem 

of retrieving similar patents from the search engines. In this 

system, we have design oriented services based on Web 

Services. In this system, the service can combine results from 

other search engines. In this case, the services allow users to 

deal with the web interface to retrieve similar patents. 

The interaction between the components is explained as 

follows. The process begins with text input at the user-

interface and ends with a list of patents that are similarity 

ranked. The input is converted into a set of queries generated 

by the user-interface process that assigns greater probabilities 

of occurrence to the most relevant terms. Then, the queries 

are sent in parallel to a customizable list of search engines. 

Finally, the patents are retrieved, merged and ranked by the 

strategy proposed in the model and returned to the users; 

which, in this case, is the user interface. The following 

sections will describe the overview of the main components 

of the UKM patent meta-engine framework; which consists 

of four layers; front-end GUI, Middle-end meta-search, back-

end search engines, and back-end UKM patent database. 

These components are illustrated in Figure 3. 

 

A. Front-End GUI 

The front-end GUI is the first layer in the system 

architecture of the UKM patent meta-search engine that 

interacts directly and transparently to the user with webpage 

interfaces. It is therefore merely a front-end that collects, 

organizes and manages information collection. However, it 

also translates user interaction in order to provide a text 

interface that is in charge of performing specific operations 

on the website, such as sending queries and displaying results 

on the front page of the website. This layer consists of two 

main components: results visualization Para-diagram and 

reformulation query. The results visualization is responsible 

classified by patents search engine, each in a tab. On each tab 

title patents documents are highlighted with a color for easy 

identification, the URL has a color that stands out, and left 

tab show the images of patent display in picture box. The 

user can click to image to get the URL of patents. The other 

component, reformulation the query provide a reformulation 

user query that generates a new query and initial request, in 

order to achieve more relevant documents from those 

provided by a non-reformulated query.  

B. Middle-End Meta-Search 

 The Meta-search layer is the layer between the front-end 

GUI and the back-end. The interaction flow of this layer is 

either with the dispatcher or retrieved data that is saved from 

these search engines and the UKM database. The main task 

of the Meta-search in this system architecture is to distribute 

queries and merge the results retrieved from the search 

engines and the UKM database; all of the retrieved data that 

needs clustering and format conversion. There are five main 

components found in this layer; query dispatcher, result rank 

and merger, information extractor and sorting with filtering. 

 

Figure 3. UKM Patent Meta-Search Engine Framework 
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The Query Dispatcher consists of two main components; 

SQL Based Interface and Non-SQL Interface. It is 

responsible route query to either Non-SQL or SQL, depend 

on it attribute. Each attribute processed by the Dispatcher to 

pass the query.  The algorithm for rank and merge results use 

the Top Document search engine score (TopD) [10]. It allows 

classification and sorting of the retrieved patents. The 

extractor results from different search engines that need to be 

merged and stored either in a database or in xml format. This 

layer also sorts and filters the obtained results, based on the 

distance of cosines (commonly used in the vector model of 

information retrieval) [11], and neatly shows three tabbed 

results (Google patents, Mall Patents and UKM Patents). 

C. Back-End  

 Back-end is comprised of two components as namely 

search engines and UKM patent database as shown in Figure 

3. The search engine module in this system’s architecture 

interacts with the middle-end layer through the query 

dispatcher, either directly to UKM database or indirectly 

retrieving information, like Google patents API and post 

query that supported by Patent Mall. However, there is no 

direct interaction from the back-end to the GUI layer. 

The search engine back-end module is indirectly serves 

the front-end services; usually by being closer to the required 

resource or by having the capability to communicate with the 

required resource. For example, the resource in this system’s 

architecture are the Google patent search engine and Patent 

mall databases. The main task of this layer is to collect 

patents from search engines using tools like API and Post 

query. API is a JavaScript library that allows inserting 

Google Patents into the UKM Patent meta-search website. It 

also obtains requests and query strings for patents that appear 

in URLs from Patent Mall. These patents consist of title, 

URL, images, and the description of the patent. 

The UKM Patent database represents the established 

connection between the SDN Server and the databases. It is a 

standard that defines Microsoft SQL Server interfaces 

between middle-end and back-end servers on databases. The 

main task of this layer is to establish gateways that allow 

users to access different databases within a distributed 

environment using translation methods. It also the 

administrative center of the UKM patent meta-search engine 

website. The construction and implementation of the web, 

managing editing and insertion patent’s content, are made 

through this elegant and intuitive interface. However, there is 

no direct interaction from the back-end to the GUI layer, but 

an indirect interaction through accessing the administration 

panel; either from the "Administration" menu item on the 

homepage.  

IV. RESULT AND DISCUSSION 

In order to assess the framework presented in Figure 3, a 

prototype system is developed and implemented using virtual 

C# Asp.net. The front-end user interface as shown in Figure 

4, display the results obtained when running a query looking 

for “motor” in left side the results obtained from Google 

patent search engine is depicted. And the middle the results 

from Patent Mall display. In the right side the query results 

database from UKM. The figure shows that system is able to 

execute retrieving, processing, filtering and arrangement of 

the patents obtained have been performed. This interface 

displays classified patents from search engines, each in a tab. 

On each tab, the patent’s title is highlighted in color for easy 

identification and a snippet (or text summary) is clearly 

displayed. We also test the query dispatcher to distribute the 

query to give quickly retrieved patents. We note that, the 

queries to external server takes 0.4 second more time to 

executed the connection through Google patent API take 0.2 

longer time compare to access our local database patents. We 

have meat chairman of UKM patents in order to ensure 

usability of our proposed framework the user is satisfied with 

the system performance and usability since it gives quick 

access to UKM patent database. In addition, it was able to 

retrieve patent result from Google patent online service as 

well as mall patent. We hosted this project in the server 

support SDN to enable quick searches, above using a 

traditional hosting server. 

 

Figure4. Snapshot of UKM Patent Meta-Search Engine  

Addition, we run 10 terms queries as shown in Table 1 the 

results prove that local query take less time to perform 

comparted to external source. 

Table1. Results queries response   

No  Query Terms Response Time 

Google P. P. Mall UKM P. 

1 Motor 0.48 0.52 0.27 

2 Computer 0.32 0.39 0.24 

3 Network 0.44 0.62 0.21 

4 Communication 0.56 0.52 0.18 
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5 Mobile 0.62 0.58 0.28 

6 Laptop Computer 0.73 0.62 0.25 

7 Barcode 0.45 0.48 0.19 

8 System 0.49 0.68 0.21 

9 Information 0.52 0.47 0.18 

10 Information System 0.48 0.59 0.28 

 

V. CONCLUSION AND FUTURE WORK 

The UKM patent meta-search engine has become a 

necessity for students, professors and researchers, to give 

them patents easily and quickly. The goal is to enable users to 

find patents whose content meets their information needs. 

However, we found that the idea of relevance depends on the 

user’s satisfaction on one hand, and different meanings 

carried by the terms of the application on the other. This 

finding is a weak point of looking for traditional information. 

It also represents the starting point for new research 

paradigms. After proposing this architecture, our future work 

will improve the rank and merge result’s algorithm. In 

addition, we will implement our framework with new 

mechanism using optional filed on Internet Protocol Security 

(IPSec's) Encapsulating Security Payload (ESP) frame 

[12][13]. Based on [14] and use of Distributed Alternative 

Binding Cache mechanism (DABC), we will apply this 

system to accelerate retrieval results.  
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