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Abstract—Due to the popularity of big data applications, 

such as social networking, e-commerce, etc., companies need to 

quickly access huge amounts of data. Under such conditions, a 

relational database (RDB) cannot meet the demand, and more 

and more companies decide to switch to NoSQL database to 

maintain competitiveness. It’s necessary to convert data from 

an RDB to a NoSQL database for the companies that have a lot 

of operation data in an RDB. Therefore, this paper proposes an 

algorithm to explore how to convert the schema of RDB into 

the ones of Wide Column Store DB (WCSDB), and how to 

import actual data from an RDB into a WCSDB. 
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I. INTRODUCTION 

RDB is widely used by many companies to store data 
because it is easy to understand, data accuracy and 
consistency are high, and RDBMS is easy to operate and 
manage [1]. With the popularity of big data applications, 
such as social networking, e-commerce, etc., companies need 
to store a larger amount of data and access data more quickly. 
However, RDB must be normalized in order to pursue data 
accuracy, resulting in a large number of Relations. When 
querying complex problems, it’s necessary to join several 
Relations. If these Relations have a large amount of data, the 
time of the merging data becomes very long. As a result, 
companies will gradually lose their competitiveness, forcing 
companies to switch to an alternative database that enhances 
their competitiveness: NoSQL database [2-4]. 

NoSQL databases are next generation databases [2], and 
they have been used in well-known companies such as 
Google, Facebook, Twitter, Amazon and so on [3]. NoSQL 
databases are divided into 15 categories according to the 
characteristics of the data model [2], but the commonly used 
data models contain four categories: Wide Column Store, 
Document Store, Key Value Store and Graph Databases. 
Among four categories of NoSQL databases, e-commerce 
website companies are suitable for using WCSDB [5]. Many 
e-commerce companies use RDB from the beginning, the 
demand for conversion from RDB to WCSDB is relatively 
strong. 

According to the above description, this paper mainly 
discusses how to convert RDM into Wide Column Store data 
model in NoSQL databases. First, we introduce how the 
Relation Schema is converted from an RDB to a WCSDB, 
and then how the actual data is imported from an RDB to a 
WCSDB. This approach allows companies to convert the 
operating data originally stored in RDB into WCSDB data 
with the least cost and the shortest time to speed up data 
access and enhance the competitiveness of enterprises. The 
main novelty of this paper is that we describe, in detail, how 
an RDB relational schema is converted into a WCSDB table 
schema. 

II. RELATED WORK 

The popular data models for NoSQL databases contain 
four categories: Wide Column Store, Document Store, Key 
Value Store and Graph Databases. The applicable industries 
and features are described below [5]: 

(1) Wide Column Store: it’s suitable for storing data of e-
commerce websites because this industry often has a query 
command that lists 2 to 3 Relations (for example: query 
customer's order details), and often do version control for 
specific data (for example: order status); 

(2) Document Store: it’s suitable for storing data of news 
media industry because the news reports stored in such 
industries can contain several comments and related news 
links, and often need to adjust the structure of the Relation 
Schema (for example: the number of videos and pictures for 
each news may be different); 

(3) Key Value Store: it’s suitable for storing data of financial 
industry because this industry needs to use the value of Key 
to query a specific data values (for example, querying the 
stock price and exchange rate at a specified time); 

(4) Graph Databases: it’s suitable for storing data of social 
networking websites because social networking websites 
often need to record the relationship between people, and 
who posted the posts or comments. 

The main feature of the Wide Column Store data model 
is that the database consists of several complex tables. The 
schema of the WCSDB table is described below [6-9]. The 
representative WCSDBs are Apache Cassandra and Apache 
HBase [10]. 

(1) A Row Key (abbreviated as RK) is an identification 

that has a unique value used to identify a specific record, 

similar to the Primary Key (PK) of a Relation in RDB. 

(2) A Timestamp (abbreviated as ts) is an integer used to 

identify a specific version of a data value. 

(3) At least one Column Family (abbreviated as CF) that 

have the format of "Family : Qualifier = Value," where 

“Family” is the name of a CF, “Qualifier” is the name of 

a Column Qualifier (abbreviated as CQ), and “Value” 

is a real value of a CQ stored in text. 
Next, an example of a WCSDB table (WCSDB-T) is 

described by an e-commerce website, as shown in Table I, as 
follows: 

(1) The name of this WCSDB-T is "Customers_CustOrders," 

which contains 2 CFs. The first CF is used to store the 

data about customers, and the second CF is used to store 

the data about customer orders. 



(2) This WCSDB-T contains two pieces of data, and the 

values of RK are "1_1" and "2_2," respectively. The 

number before the underline '_' represents the ID of a 

customer, and the number after the underline represents 

the ID of a customer’s order. 

(3) The timestamp field in WCSDB-T contains the 

timestamp value (t1, t2, etc.) that represents the 

timestamp value added to WCSDB-T for each CQ. 

(4) The first CF, Customers, includes three CQs: name, 

address, e-mail and their data values, for example: 

“Jacky,” “No. 3, Daye Rd., West Dist., Taichung City,” 

“jacky@” Gmail.com." 

(5) The second CF, CustOrders, includes three CQs: 

datetime, amount, status, and the data values, for 

example: "2019/7/16 12:25," "1200," "arrived."  

TABLE I.  AN EXAMPLE OF A WCSDB-T 

CUSTOMERS_CUSTORDERS 

RK ts CF Customers CF CustOrders  

1_1 t1 Customers: name = “Jacky”  

t2 Customers: address = “No. 3, Daye 
Rd., West Dist., Taichung City” 

 

t3 Customers: e-mail = 

“jacky@gmail.com” 

 

t4  CustOrders: datetime 
= “2019/7/16 12:25” 

t5  CustOrders: amount= 

“1200” 

t6  CustOrders: status = 
“arrived” 

2_2 t7 Customers: name = “Mary”  

t8 Customers: address = “No. 2, Daya 

Rd., North Dist., Taichung City” 

 

t9 Customers: e-mail = 
“mary@gmail.com” 

 

t10  CustOrders: datetime 

= “2019/7/17 09:20” 

t11  CustOrders: amount= 
“855” 

t12  CustOrders: status = 

“arrived” 

 

III. RESEARCH METHODOLOGY 

This method describes how to convert the schema of 
RDB into the one of WCSDB, and import the actual data 
from RDB to WCSDB. The following descriptions use 
WCSDB-T to represent a table in a WCSDB. The main steps 
of the proposed algorithm are described as follows: 

(1) Connect to RDB and WCDSB, respectively. 

(2) A corresponding WCSDB-T schema is generated for 

each Relation Schema, and the schema structure of 

WCSDB-T is set as shown in Table II. 

(3) Read each SQL SELECT command in the transaction log. 

If the FROM clause in the SQL SELECT command lists 

2 or more Relations, and all the listed Relations have not 

appeared before, then these Relations are merged into a 

WCSDB-T, and the schema structure is set as shown in 

Table III. 

(4) According to each WCSDB-T structure generated by 

steps (2) and (3), complete the following steps: 

(a) Create each WCSDB-T; 

(b) If the WCSDB-T is generated by a Relation, the 

data of the Relation is directly imported into the 

WCSDB-T; 

(c) If the WCSDB-T is generated by two or more 

Relations, these Relations are Natural-Joined into a 

temporary table “Temp,” and then the data in Temp 

is imported into the WCSDB-T. 

TABLE II.  WCSDB-T SCHEMA IN STEP (2) 

WCSDB-T  Setting 

Table Name Original Relation name 

RK  The PK attribute name of this Relation. However, if 

this Relation is a bridge table and the PK is 

composed of more than two FK attributes, the FK 

attributes are concatenated by a plus sign '+'. For 
example, the PK of the Relation OrderDetails 

consists of two FK attributes “PID” and “OID”, 

which reference to the PKs of the Relations 
“Products” and “CustOrders”, respectively, and the 

RK is set to "PID+OID". 

CF There is only one CF, and its name is the original 

Relation name. 

Names of CQs 

in each CF 

The names and the order of CQs in each CF are the 

same as those of the non-PK attributes in the 

corresponding Relation of each CF. 

TABLE III.  WCSDB-T SCHEMA IN STEP (3) 

WCSDB-T  Setting 

Table Name The names of the Relations listed in the FROM 
clause are concatenated with the underline '_'. 

RK  If a Relation R has two or more FK attributes, and 

the name of Relations listed in the FROM clause 
includes R and one or more Relations are referenced 

by R, then R is a bridge table. Next, using two string 

variables, BT_PK and NBT_PK to store the names 
of PK attributes of the bridge table and the ordinary 

table, respectively. Then follow the steps below to 

set up the RK of WCSDB-T (in RK, the names of 
PK attributes belongs to the same and different 

Relations are concatenated by a plus '+' and an 

underline '_', respectively): 
(1) Read the name of each Relation listed in the 

FROM clause, then find out the name of the 

PK attribute in this Relation. If this Relation is 
a bridge table, append the name of the PK 

attribute to BT_PK, otherwise append the name 

of the PK attribute to NBT_PK. 
(2) Append the NBT_PK string after the BT_PK 

string, but deduct those attribute names that 

have appeared in BT_PK string. 

CF The name of each Relation listed in the FROM 

clause is sequentially set to the corresponding CF, 

but the Relations with only PK attribute and no 
general attributes are deducted. 

Names of CQs 

in each CF 

The names and the order of CQs in each CF are the 

same as those of the non-PK attributes in the 

corresponding Relation of each CF. 

 



IV. CONCLUSION 

This paper explores how to convert table schema from 
RDB to WCSDB, and import the actual data from RDB to 
WCSDB, hoping to reduce the operating cost of the 
enterprise and speed up the data query of database for some 
businesses such as e-commerce or social networking 
websites to improve competitiveness. The future work is to 
expand the proposed algorithm to convert an RDB to any 
popular NoSQL databases, for example, Document Store, 
Key Value Store, Graph Databases, etc. 
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