
Abstract 
Background/Objectives: With the advancement of mobile phone technology, services such as SNS and Facebook have 
become more popular and has dramatically increased the use of Big data. However, there are not many users who are 
satisfied the search results of their desired data. Methods/Statistical Analysis: This paper suggests a scheme that 
group-manages Big data by considering the similarity of data after first allocating priority to the data among a large volume 
of Big data. Findings: The suggested scheme pursues high accuracy and short processing time of the search results of 
Big data. In particular, the suggested scheme has faster processing velocity than existing scheme as it group-manages Big 
data by grouping the priority information according to the similarity allocated to data. Application/Improvements: The 
performance evaluation results indicated that the suggested scheme showed processing time 11.1% shorter and accuracy 
8.3% better than the existing scheme on average.
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1.  Introduction
As the number of Smartphone users rapidly increased 
following the recent advancement of IT technology, Big 
data service which is easily available is receiving great 
amount of attention1,2. In particular, the advancement of 
Big data technology, which is characterized by genera-
tion, collection, analysis and expression of large amount 
of data in diverse types, enabled more efficient opera-
tion of diversified contemporary society by making the 
prediction more accurate. It also made the provision, 
management and analysis of the customized information 
for each personalized member of the contemporary soci-
ety possible, realizing the once impossible technology3–6. 

Big data is defined by the data amount in TB (Terabyte) 
unit and has a feature of increased volume of data as it 
requires long time for data collection and analysis7,8. 
However, rather than a simple increase of data volume, 
Big data is characterized by a complex change of the three 
largely divided elements: data volume, data velocity and 
data variety9–11.

Big data suggests possibility of providing valuable 
information to society and human beings in all areas 
covering politics, society, economy, culture and scien-
tific technology and its importance is ever growing12. 
However, as Big data is the set of countless information, a 
problem can arise in case private information is collected 
and managed during the collecting and analyzing process 
of data13–15.

This paper suggests a group-management scheme of 
data through an inspection of similarity among infor-
mation by allocating priority to data and hierarchically 
constructing link information among the priority infor-
mation that was allocated so that users can quickly search 
what they want among the large volume of Big data infor-
mation. In the suggested scheme, the group size of data is 
determined according to the priority of the hierarchically 
constructed data. As for the group data, data in the upper 
hierarchy include the data in the sub hierarchy and diverse 
attribute information which constructs data is subdi-
vided in order to increase data accuracy. Moreover, the 
suggested scheme improves data accessibility compared 
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to the existing scheme by linked-processing the priority 
information among data.

This paper consists as follows. Chapter 2 presents 
definition of Big data and reviews existing literature. 
Chapter 3 proposes a scheme of data group-management 
according to data priority. Chapter 4 conducts compari-
son evaluation between the suggested scheme and the 
existing scheme. Finally, Chapter 5 provides conclusion.

2.  Related Works

2.1  Big Data
Big data has relatively larger volume and shorter genera-
tion cycle compared to the data that used to be generated 
in analogue environment in the past. Big data refers to 
large volume of data that not only contain numerical data, 
but also include text and video data 16-19. Following the 
spread of PC, the Internet and mobile devices, data that 
are easily usable and storable in cyber space regardless of 
time and space are increasing by geometric progression5,7. 
The dissemination of Machine-to-Machine (M2M) which 
refers to the exchanges of information between human 
being and machine as well as machine and machine also 
provided ground for the exponential growth of digital 
information3,11,14.

Video contents including UCC that users directly pro-
duce, text messages created in mobile phones and Social 
Network Service (SNS) show forms and quality that are 
different to the existing ones, in addition to the increased 
data velocity. In particular, text information on blogs or 
SNS makes the analysis of not only the personality of the 
individuals who wrote them, but also the connected rela-
tionship with counterparts possible. Moreover, CCTV is 
installed in road, public buildings and even elevators of 
condominiums where the videotaped image information 
is stored as data. In addition to the private sector, pub-
lic sector is also creating data in bulk, including diverse 
social surveys such as the census, international data, 
medical insurances and pensions2,4,8,15.

In general, Big data has a feature of 3V, which refers 
to the volume, velocity and variety of the type of the data. 
Diverse and vast amount of Big data are being used as 
important resource that determines the national competi-
tiveness. However, a change of paradigm from an aspect 
of not only the quantity of data, but also their quality and 
variety is required considering their difference from the 
past3,5.

Thanks to Big data that use technologies such as 
distributed processing system, prompt analysis on 
large amount of customer information became possible 
compared to the past. Firms can now analyze the com-
pany-related search words and comments generated in 
Twitter or on the Internet to understand the customer 
reaction on the company’s products and service in real-
time and implement instant response9.

Since Big data make use of software or hardware of 
open-source type Hadoop or R, which is a package for 
analysis, analysis parallel processing technology and 
clouding computing, efficient system operation is pos-
sible without building high-cost data warehouse based on 
expensive storage and database13,14.

2.2  Previous Research
Big data detection algorithms that have been studied so 
far were usually focused on the analysis of the text con-
tents of microblog15. CELF algorithm is one of the most 
representative Big data detection algorithms that detects 
texts of microblog6. CELF algorithm selects subnet to 
detect every event if possible. However, CELF algorithm 
is unable to solve the mixed-integer optimization prob-
lem when selecting the optimal subnet.

A method of detecting major events online under 
resource restriction is suggested7. However, this scheme 
has a problem in that it should select and monitor small 
subnet to efficiently detect data such as small microblog. 
In8, subnet of node is selected which has a maximal influ-
ence on data exploration where the effects account for the 
progression degree of the probability value from one node 
to another node. Even though this scheme does not mean 
the participation of events with a number of subnets with 
maximal influence, it is characteristic in that progression 
probability has great influence.

2. � Hierarchical Data Management 
Method according to the Data 
Similarity

In this chapter, data are constructed such that they can be 
group-managed according to the data type, function and 
property by allocating priority to Big data information. 
The purpose is to improve the exploration accuracy and 
processing velocity of data. Moreover, by linking data that 
are constructed in groups according to their priority infor-
mation, efficiency of data management can be improved.
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3.1  Overview
Big data that exist in diverse types is one of the technolo-
gies that are receiving the largest attention along with the 
advancement of the Smartphone technology. It is impor-
tant to accurately explore data and provide service in case 
of service such as SNS and Facebook. This paper aims at 
making data hierarchical by group-managing information 
with high similarity through a linked-process of priority 
that was allocated to the data and the attribute informa-
tion so that users can accurately and quickly search their 
desired data in Big data environment.

The suggested scheme has an advantage of simply 
classifying and managing diverse and complicated data. 
In particular, it was assumed that the suggested scheme 
allocates data priority information beforehand when 
registering in server and provides service to the users so 
that the data used in the suggested scheme can be eas-
ily constructed and managed. Here, data reflects diverse 
attributes that fit the type and property of the data.

Figure 1 depicts the overall process of the suggested 
model. As is own in the picture, the suggested scheme 
constructs data in groups so that the distributed process-
ing and storage management of the attribute information 
allocated priority information of the data can be possible. 
The size of the group can differ according to the correla-
tion of linked information on data.

3.2  Hierarchical Data Grouping Construct
This section hierarchically groups data so that the data 
priority and attribute information can best correspond 
to the users’ desired information as in Figure 2. This pro-
cess is characteristic in that the data that are generated 
every second can be collected and managed in sample 
dataset.

Groups that construct the data with high similarity 
among them are linked to the data that have the high-

est probability that represent the subgroup through the 
linked information. Here, the data that construct the 
subgroup are hierarchically constructed according to the 
probability value of the attribute information.

3.3  Subgroup Selection
To select subgroup, the suggested scheme first generates 
dataset through a sampling procedure of data of priority 
and attribute information that has high probability value 
among countless data of Big data. Here, it is assumed 
that data with probability value under a certain level, 
for example, less than a threshold (P<0.3), are filtered in 
the dataset to increase the accuracy and velocity. Once 
the filtering procedure is completed, the size of the sam-
pling dataset for selecting a subgroup decreases. In the 
suggested scheme, dataset for detecting data is selected 
to choose the subgroup to extract priority and attribute 
information with high probability value. 

3.4 � Generation of Data for Construct the 
Subgroup

To generate data that construct the subgroup of Big data, 
the following five-phase process was performed.

•	 Phase 1: The number of users is assumed to be N. 
Among the N number of users U, the user who detects 
data and receives it from server is Ui ⊆ U.

•	 Phase 2: User Ui (i ∈[1, N]) samples N data d to 
create dataset Di. Dataset Di is set as i ∈[1, N] and the 
sampled dataset is Di ⊆ L. Here, L means total length 
of data that construct the dataset.

•	 Phase 3: In dataset Di, data that are used in service are 
given with attribute value such as (1, 2, …, n). Here, 
n means data property value and i means the element 
of set Z (i ∈Z). 
Phase 4: Data probability included in dataset D•	 i is 
expressed as DPi (i ∈[1, N]). Data d  allocated with 
data property value are given with binary probability 
information of 0 or 1 data according to the property Figure 1.  Overall process of proposed scheme.
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value. Here, data probability DPi is expressed as Pr  
(Pi =1) or 1- DPi = Pr (Pi = 0) and data probability is 
evaluated by |Di |/|D |. |·| means the size of the dataset. 

•	 Phase 5: Among the information of subgroup that 
is constructed by the data probability information, 
information D  that has the highest data probability 
receives attribute information. According to the type, 
function and property of the relevant data, attribute 
set is generated and link information of data is created 
by applying to hash function H(). 

3.5  Data Linked-Process of Subgroup
When linked information on the data priority of subgroup 
among Big data information are generated, similarity 
among data is inspected and processed for data access as 
shown in Figure 3.

Figure 3 shows the construction of group-manage-
ment of data by allocating the probability value according 
to the type, function and property of the data. Moreover, 
the efficiency of data management is improved by linked-
processing data according to the priority information that 
were constructed in group.

Here, the suggested scheme calculates the similarity 
as probability for the segmented processing of data and 
extracts data with high data similarity to separately pro-
cess the hierarchical data.

4.  Evaluation
Performance evaluation was conducted on the suggested 
scheme to compare its processing time and accuracy with 
Shen scheme10.

4.1  Environment Setup
The number of keywords for searching data in the 
suggested scheme has a set of {1, 3, 5, 10} and the number 
of data has a set of {500, 1000, 2500, 5000, 7500, 10000}. 
The number of attributes of data was set at 5. 

4.2  Performance Analysis
4.2.1  Processing Time
Figure 4 shows the processing time for extracting data that 
belong to subgroup by linking data through probability 
information about the data priority and attribute informa-
tion after hierarchically grouping data in order to obtain 
the data required by the users among Big data. Test results 
in Figure 4 indicates 11.1% decrease of the processing time 
in case of the suggested scheme on average compared to 
Shen scheme10. These results can be attributed to the use of 
probability link information according to the data priority 
and attribute information in the suggested scheme. 

4.2.2 � Data accuracy according to the probability 
information values link

Figure 5 shows the results of comparing the data accuracy 
with Shen scheme by linking the probability information 
values. The test results in Figure 5 show that the suggested 
scheme has data accuracy that is 8.3% higher than Shen 
scheme on average. These results can be attributed to the 
linkage of probability value after hierarchically construct-
ing the data priority and attribute information by pairing 
them. 

Figure 3.  Procedure of data linked-process of subgroup. 
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5. Conclusions 
Search processing time and accuracy of Big data that are broadly used in diverse areas are becoming more and 
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investigating the similarity of data using priority and attribute information. As the suggested scheme manages Big 
data by grouping priority information allocated to the data according to the similarity, it has faster data processing 
velocity than the existing scheme. The performance evaluation results showed that the suggested scheme had 
processing time that is 11.1% shorter and an accuracy 8.3% better than the existing scheme on average. Future 
study will involve the application of this study results to actual data search system and the performance 
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5.  Conclusions
Search processing time and accuracy of Big data that 
are broadly used in diverse areas are becoming more 
and more important. This paper suggested a scheme 
that hierarchically group-manages huge volume of Big 
data by investigating the similarity of data using prior-
ity and attribute information. As the suggested scheme 
manages Big data by grouping priority information allo-
cated to the data according to the similarity, it has faster 
data processing velocity than the existing scheme. The 
performance evaluation results showed that the sug-
gested scheme had processing time that is 11.1% shorter 
and an accuracy 8.3% better than the existing scheme 
on average. Future study will involve the application of 
this study results to actual data search system and the 
performance evaluation of the system.
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