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Abstract 
Studies have been actively implemented to collect data from diverse 

kinds of repositories for big data analysis. This study performed the 

modeling of data collection framework that connects the Relational 

Database Management System (RDBMS) through web applications, 

extracts data and transfers them to servers for big data analysis.  

Install a client program that transfers to RDBMS the extracted data and 

data extracted into a server. In the analysis server, install a server program 

that stores data transmitted from multiple clients to collect data. Each step 

of data collection, transmission and storage is controlled and monitored by 

a web application. 

Concerning data collection framework, open source-based programs 

pose difficulties in use and commercially available programs are costly. The 
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program proposed in this study is an open source-based web application to 

ensure easy system expandability and maintenance. The entire processes of 

the proposed system are controllable and monitored based on the web, 

ensuring convenience in use.  

The proposed system moves the data kept in RDBMS to a data analysis 

server. Future study is planned to collect high variety data such as photos, 

videos and texts in addition to the structured data in the RDBMS and find 

how to efficiently store them in big data analysis systems like Hadoop.  

Keywords:BigData, structured data, RDBMS, data collection, spring 

framework. 
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1. Introduction 

The IDC (International Data Corporation) reported in 2011 that the volume of 

data in the internet exceeded 12B. Big Data becomes a recent big issue in the 

international IT community, attracting increasing attention to related 

technologies1.  

Big data analysis and use become a very important issue across the overall areas 

in the modern society such as politics, economy, culture and medicine. In this 

situation, studies are actively implemented concerning big data analysis and use 

in diverse different areas. With the rising interest in big data analysis and use, 

data collection is also researched actively in studies. Open source-based 

programs and other multiple commercially available programs are already 

utilized.  

Big data analysis technology is to utilized diverse forms of data such as text, 

photo, and video to extract valuable information. Depending upon the degree of 

variety, data are classified into structured data, semi-structured data and high 

variety data. Semi-structured data are not any kind of fixed formed data but 

refer to data including schema. High variety data refer to data not stored in a 

fixed field such as text, photo and audio. On the other hand, structured data are 

those stored in a fixed table in relational data based in a column form, meaning 

they have a certain constant form. 

Apache Sqoop is one of the main open source programs collecting data in 

relational database, a major sort data type. However, it requires user expertise in 

their use as it has text-based user interface. Splunk is one of the commercially 

available applications in this type. But because of its license and usage expenses, 

smaller firms, public agencies and non-profit organizations have difficulty in 

using them2.  

This paper installs a client program managing data extraction and transmission 

from/to each database server as well as a server data collection program in data 

collecting servers to deliver data through socket communication via a pre-

defined port. This paper proposes a data collection framework model capable of 

monitoring the entire processes of such data extraction and transmission using 

spring, the MVC pattern-based Java web application development framework. 

With the proposed model in place, the target data collection method was 

simplified in this study. By doing so, smaller companies and agencies are 

expected to use it in their data collection. 

2. Literature Review 

Big Data 

Big data varies slightly according to who defines it. Gartner said that big data 

had a huge volume, fast speed and diversified information assets. McKinsey 
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defines big data as the data set in too big scale to be treated with any typical 

database and said big data cannot be defined in any specific volume3,4.The 

technical characteristics of big data include high data volume, high variety) and 

high velocity5. 

In other words, the numerous kinds and forms of data undergo the procedures of 

collection, storage, analysis and visualization. In the processes, valuable data 

are extracted. It can be said to be the purpose of big data analysis and use. 

Structured Data 

Big data element technologies include data volume representing media or 

location information, video, etc.; data input/output velocity of real-time data 

production; and data variety on unstructured (high variety) form6. 

Structured and unstructured types are the classification based on the level of big 

data variety. 

Structured type refers to the data stored in a fixed field (relational database). 

Semi-structured type refers data including schema (XML, HTML etc.), though 

not the fixed field.  

Structured type means data not stored in a fixed field or, that is, text, image, 

video, etc7. 

Spring Framework 

Spring framework is an open source framework for Java platform. As Java was 

put under limelight, Servlet emerged and Java began to spread out into web-

based applications.  

In step with this trend, EJB (Enterprise JavaBeans) appeared, which provides 

transaction, security, etc. In the situation, Java landed as an indispensable 

technology in building enterprise applications8,9. 

However, its development acceleration faced limitation because of the 

inconvenience from diverse multiple complicated code changes and test 

implementation in line with appropriate container distribution. That is, to test it 

was difficult without an appropriate container and development velocity was 

undermined as well. For these reasons, many developers have difficulties in 

progression their development. In order to ease such an inconvenience, Spring 

Framework emerged10.  

Spring framework is a light-volume container based on Java and allows 

selective use of necessary objects only to support efficient development. It is in 

the MVC (Model, View, Controller) structure to allow module-specific 

development.  

The strongest point of Spring framework is its layered form of structure which 

provides efficient flexibility in system expansion and maintenance11. 
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3. Proposed Work 

System Overview 

The system proposed in this paper installs a data collection client (DCC) in 

multiple relational data bases (RDBMS), which can collect data and transfer the 

collected data to servers. Through the DCC installation, the system extracts data 

in the file form and transmits the extracted data files to data collection server 

(DCS). Its collection request and each processing steps are made by a web 

application-based management program. Users can access the management 

program via a web browser and check the server list of database with client 

installation. 

 There are two data extraction methods – a table-unit data extraction method 

and Structured Query Language (SQL)-based data extraction method that finds 

out the data meeting special sets of conditions. 

The following [Figure 1] shows the proposed system structure, its connection 

between the client program installed in each database server and collection 

program installed in servers. Text formed data extracted from the client program 

are stored in data collection servers through socket communication. 

 

Figure 1: System Structure 

Flow Chart of Data Collection and Storage Process 

Data collection and storage process consists of three steps as shown in [Figure2]. 
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Figure 2: Flow Chart ofData Collection and Storage Process 

First is the data collection request processing through the web application. Users 

access a target database server via the management program and extract target 

data by the unit of database or table or by using SQL satisfying given conditions.  

Second is the data collection client stage. The collection client is installed in the 

demon form in server with relational database installation; communicates with 

server every certain time intervals; and checks if any new request is registered. 

In the event of finding a new request, the client program connects to the 

database, designates the collection target data in a repository in the route 

designated by the client in the UTF-8 text form, and transmits the files based on 

the communication with data collection server. After transmission completion, 

it returns information on request implementation result such as success, failure, 

collection data volume, etc.  

Third is data collection server stage. The data collection server stays standby 

and checks if there is any file transmission request from the client. Upon the 

reception of file transmission request, the server stores corresponding file in its 

file system and returns its result to the management program. 

Data Collection Client 

The following Figure 3 is the main algorithm of data collection client. Data 

collection client generates thread at the designated time. Once thread is created, 
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it checks if there is any new job request. If there is a new data extraction work, 

it analyzes the job phrase and implements it. In the event of an error during 

implementation, it checks the Queue_SEQ request and updates the error code. 

After data extraction, the extracted files are sent to a server and the system 

records the file volume and transmission date. 

DataCollectorClientClass { 

 "THREAD"(new Runnable() { 

  @Override 

  public void run() { 

   DATABASE Connect 

   IF there is a new job THEN 

    WHILE multiple new job 

     job request analysis 

     BEGIN  

      job request implementation  

     EXCEPTION  

      unexpected error while implementation  

      return error code 

     END  

    ENDWHILE 

   ENDIF 

   DATABASE Close 

    

file transmission object creation 

   IF a file transmission request THEN 

    WHILE multiple file transmission 

     BEGIN  

      file transmission  

     EXCEPTION  

      unexpected error while implementation  

      return error code 

     END  

    ENDWHILE 

   ENDIF 

  } 

 }, 0, 5 , TimeUnit.SECONDS); 

} 

Figure 3: Data Collection Client 

  

International Journal of Pure and Applied Mathematics Special Issue

479



 

Web Application-based Management Program 

Data collection request is made via web application-based management 

program. Users check the list of connected relational databases through the 

management program and choose servers to collect data from. The selected 

server table information is displayed. Users can choose tables to collect data 

from or use SQL to selectively extract data meeting a certain set of conditions.  

The following Table 1 shows queue table structure. The requested work is 

registered with queue table of management program. Each requested work has a 

unique queue-SEQ value. The collection client and server implement the 

requested work and update the times of inspection, implementation and 

completion and completion code consecutively. Users can understand the work 

progress via queue table.  

Table 1: Queue Table Structure 

Column Name Type Description 

Queue_SEQ 

Queue_Regist_Date 

Queue_Command 

Queue_Registor 

Queue_Flag 

Queue_Client_Read_Date 

Queue_Client_Exe_Date 

Queue_Client_Done_Date 

Queue_Client_Exe_Code 

Queue_Server_Read_Date 

Queue_Server_Exe_Date 

Queue_Server_Done_Date 

Queue_Server_Exe_Code 

Integer 

Date 

Varchar 

Varchar 

Char 

Date 

Date 

Date 

Varchar 

Date 

Date 

Date 

Varchar 

QueueNumber 

Queueregistration data 

users’ request 

Queueregister 

Queuestatus 

record the time when DCC reads Queue 

record the time when DCC implementsQueue 

record the time when DCC completes Queue 

record the result of DCC’s Queue implementation 

record the time when DCC reads Queue 

record the time when DCC implementsQueue 

record the time when DCC completes Queue 

record the result of DCC’s Queue implementation 

The data collection server stands by while opening a specific port and when a 

file is sensed from the client, receives the file and stores it. After storing, it 

checks Queue_SQE in the queue table and updates the time of reply and file 

size.   

4. Experiment & Consideration 

For the experiment of this paper, Spring (ver 3.1.1) was utilized, which is a 

Java-based web application development framework, in developing a web 

application managing data collection and transmission. For data extraction, 

MySQL version 5.1.41 was installed in 172.20.23.95 and client program was 

installed, which extracts and transmits data. For data collection, a collection 

server program was installed in 110.10.26.80. [Figure 4] below shows the web 

application structured in this study. It connected to the database installed in 

172.20.23.95 server, checks the table list and selectively chosen customer table 

for data extraction. 
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Figure 4: Accessible Relational Database Server and Its Table List  

[Figure5] below is a customer table. The data extracted from table are 

temporarily saved in 172.20.23.95 server in the csv(comma-separated values) 

file form. After extraction and storage completion, it begins to transmit the file 

to the transmission standby server and pre-determined port and records file size 

and transmission time. Servers check the transmitted file from the client and 

records the time of transmission before the work completion. 

 

Figure 5: Customer Table Saved in the CSV Format 
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5. Conclusion 

Increasing number of government organizations or enterprises are trying to 

utilize big data recently. In this situation, how to collect scattered data across 

the networks receive more and more attention. Target data to collect include 

unstructured data such as log, photo, and video as well as structure data stored 

in relational databases in the table and column forms. Understanding its 

significance, many enterprises and research institutions develop software 

products to this end and many people are using them. 

 However, most of the open source-based programs present text-based 

interfaces requiring special knowledge to users. Other easy-to-use commercial 

software products, on the other hand, require costly license fee to pose a barrier 

for more users. In this situation, the present study installed a data collection and 

transmission program in multiple relational database servers to collect data from 

and installed a server program in servers for data analysis. By doing so, 

communication is established between the client and server program. Based on 

it, the present study developed a web-application-based management program 

that extracts and transmits desired data and tested a data collection/transmission 

framework that collects and transmits data. 

This study development is expected to be useful for users as they can connect to 

a target database, transmits data to servers and monitors the processes just with 

simple manipulation in a relatively friendlier UI instead of the complicated 

console-based commands. 

Subsequent study will need to look at the unstructured data collection such as 

log, photo and video while exploring efficient storage method of collected data 

in big data distributed processing systems like Hadoop.  
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