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I INTRODUCTION

Graph database is now becoming the popular area of
research in database technology. Graph databases are mainly
used when there are complex relationships among data
[2][41[5][11]. Few examples of such applications with
complex relationships among the data include social
networks[10], genomic analysis, etc. In graph databases,
data are organized as graphs- nodes represent the data item
and the edges represent the interactions among the data
items. The edges can also store information [4]. When there
are many relationships between two entities, relational
database requires many tables to store these relationships
depending on their types and cardinality. If the relationships
are more complex, it is impossible to represent them in
relational database.

A good number of graph databases have been
developed in the recent years and they have their own merits
and demerits depending on the graph models used,
functionality, usability in heterogeneous application
domains [3]. Mike Buerli [5], discussed about the
application of different graph database models and
categorized them into different types. Ravinsingh Jain, et.
AL[7], discussed about few nosql-like databases including
Google’s “Big Table”, Facebook’s Cassandra, Amazon’s
dynamodb and Linkedin’s Project Voldemort. There are
several other graph databases like Neo4j[10], infinitegraph,
infogrid, DEX, allegrograph etc.[3]. Leonid Libkin, et.
AL[6], concluded that xpath-like languages can also be
applied to graph databases in addition to dedicated graph
database query languages like Cypher Query[10] etc.
Yuanyuan Tian presented in his Ph.D. Thesis about different
graph matching algorithms like SAGA, TALE and two
aggregation  operations— SNAP and k-SNAPJ[9].
Abdurashid Mamadolimov, in his paper [8], has presented
few search algorithms for conceptual graph databases.

1. THE PROPOSED SYSTEM

The data are extracted from the relational database (here
MySQL) using JDBC. The user gets a list of all the
databases present and can choose which relational database
to be converted into graph database.
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List of Databases:

Databasel: information schesa

Datadasel: mysql

Database3: neot]

Databased: sup part

Databasel: test

Please enter nase of the relational datadase to be comverted into graph database:

Figure: 1

When a database is chosen, the conversion is done table
wise selecting data from the table field wise and then
performing necessary operation based on the algorithm
given below

This is done for each field in all the tables in the
selected database. After this, the graph gets created in Neo4j
using the data. The graph database model is then viewed
using a browser.

Please enter name of the relational database to be converted into graph database: sup part
Connecting to database...

List of Tables in Database 'sup_part':

Tablel: part

Table2: shipment

Table3: supplier

Selecting table [supplier] to convert into graph database.
No of col= 3

Columnl - sup_no

Column2 - sup_name

Column3 - city

Primary Key is : sup_no

Table [supplier] converted to graph database.

Selecting table [part] to convert into graph database.

No of col= 3

Columnl - part_no

Column2 - part_name

Column3 - color

Primary Key is : part_no

Table [supplier] converted to graph database.

Selecting table [shipment] to convert into graph database.
lNo of col= 4

Columnl - supplier

Column2 - parts

Column3 - date

Column4 - qty

Table [shipment] converted to graph database.

Figure: 2
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A. Software Requirements:

Operating System: Windows 7
Software Tool: MySQL, Neo4j, Eclipse IDE, Mozilla
Firefox
Language used: Java, Structured Query Language,
Cypher Query

REpuwpancy

BuILD THE
CORRESPONDING
NopEs A5 EDGES

Figure 3: The Proposed System

B. The Algorithms.
a. Algorithm For Creating Domain Relationship
Model:

Stepl: Develop an E-R model by using reverse

engineering approach. [12].
Identify the unique domains for the attributes.
Step 2: Develop the Domain Relationship Model
a) For the entities create relationships (1: n) from the key
attribute to all describing attributes. For entities having
composite key we get an n-ary relationship.
b) For n: 1 relationship in the E-R model, create an 1: n
relationship from the key of n-side entity to the key of
the 1-side entity. For m:n relationship in the E-R
model, create m:n n-ary relationship from the keys of
the participating entities in the m:n relationship and
other distinguishing attributes in the m:n relationship
to the describing attributes of the m:n relationship.

b. Algorithm For Creating Graph Database Model
From The Table Data:

Stepl: Read the Table data and find the distinct
domain values in the database.

Step2: Create nodes for these distinct domain values.

Step3: Create edges for the relationship  following the
Domain Relationship Diagram. For each row
in a Table create edges from the domain value
for the key in the table to other non-key
domain values and label the edge with the
attribute names. If the Table has composite key
then create a hyper edge to connect the key
domain values to other non-key domain
values.

. IMPLEMENTATION
At first, the Relational Database (MySQL) is connected

with Eclipse with the help of MySQL JDBC connector and
the connection strings are shown in fig. 4.
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Class.forName(""com.mysql.jdbc.Driver");
StrinaDB URL~= idbc:mysal://localhost:3306/""

Figure 4: JDBC Connection String

Next, the list of all the MySQL databases is displayed
to the user using JDBC code (See fig.5).

conn=DriverManager.getConnection(URL,USER,PASS );
DatabaseMetaData dbmd = conn.getMetaData();
ResultSet ctlgs = dbmd.getCatalogs();
int dbcount=0;
System.out.printIn(“List of Databases: ");

while (ctlgs.next())

{

dbcount++;
System.out.printIn(“Database"+dbcount+":
"+ctlgs.getString(1));

1

Figure 5: Sample Code to List the MySQL Databases

Now the user inputs the database which is to be
converted into the corresponding GraphDB.

Data are extracted table wise using JDBC ResultSet and
each field is read and checked to see if a node with same
field value is present in graph database created. If not
present then it is checked whether it is a primary key. If it is
a primary key then a node is created with the field value and
the above process is continued for other fields, else if it is
not a primary key then a node is created using the field
value and then a relationship is established between the node
and its corresponding primary key node. If a node with the
field name is already present in the graph database created
then a relationship is established between the node and its
corresponding primary key node.

stmt = conn.createStatement();

String sql;
System.out.printIn("Selecting table ["+tab1+"] to convert into graph
database.");
sql = "SELECT * FROM "+tab1;
ResultSet rs = stmt.executeQuery(sql);
nodel= graphDb.createNode();
nodel.setProperty("name", var);
node2= graphDb.createNode();
node2.setProperty("name", var);
node2.createRelationshinTo(nodel.rel Tvoe):

Figure 6: Sample Code to create Nodes and Relationships

The graph database system (Neo4j) is connected with
eclipse by adding the libraries in Neo4j community package.

In this way, all the fields in each row of all the tables in
the relational database are converted into nodes and edges of
the graph database.

V. OUTPUTS

A. Displaying Complete Database:
SQL Query:
SELECT * FROM SUPPLIER;
SELECT * FROM PART;
SELECT * FROM SHIPMENT;

Cypher Query:

START N=NODE (*) WHERE (N.NAME <> "> AND
N.NAME<> NULL) RETURN N.NAME;
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Figure 8: Cypher Query to Display the Complete Database
The corresponding Graph is as shown in fig. 9.
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Figure 9: Graph Obtained For the Cypher Query In Fig.8

B. Display the Details of Supplier with Supplier No. ‘S1°:

SQL Query:
SELECT * FROM SUPPLIER WHERE SUP_NO="S1’;
Cypher Query:
Start n=node (*) match n-[r]->b where n.name=’s1’and
b.name<> null return n.name,r,b.name;

mysgl* select * from supplier where sup_no="=1’;
——— e +

+
sup_no | sup_name |
+
1
1

rov in set <(B.0@ sec)

Figure 10: SQL Query for Displaying Details of Supplier ‘S1°
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reod-ah {0)§ start o = node(*) match n-{r]-3h where n.naee = 's1' and b.name 6™ return n.name, 1, bname;

| aup nene[d816)1] | R |
| witgdgT{h | "Wolkata" |

Figure 11: Cypher Query for Displaying Details of Supplier ‘S1°
The corresponding graph is shown in fig. 12.
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Figure 12: Graph Obtained for the Cypher Query in Fig.11
C. Display the Details of Part with Part No. ‘P1’:

SQL query:

SELECT * FROM PART WHERE PART_NO= ‘P1’;

Cypher Query:

Start n=node (*) match n-[r]->b where n.name="pl’and
b.name<>null return n.name, r, b.name;
mysql> select * from part where part_no="pi’;
prm prmm e

i part_no

1
1
+
1
1
+

opart name 46tz | ot |
=" | oo} | Red" |

Figure 14: SQL Query for Displaying Details of Part ‘P1’

The corresponding Graph is as shown in fig. 15.
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Figure 15: Graph Obtained for the Cypher Query In Fig.14
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D. Display The Shipment Details Of Supplier “S1°:
SQL Query:
SELECT * FROM SHIPMENT WHERE SUPPLIER= ‘S1°;

Cypher Query:
Start a=node (*)

a.name,r2,c.name;

match return

a-[r1]->b-[r2]->c

shipment where supplier='si’;
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Figure 17: Cypher Query to Display the Shipment Details of Supplier ‘S1°
The corresponding Graph is as shown in fig. 18.

o

Figure 18: Graph Obtained for the Cypher Query in Fig.17
VII. CONCLUSION

This paper presents an implementation of the concepts
discussed by Subhrajyoti Bordoloi, et.al.[1]. For this
implementation the Domain Oriented Dependency approach
is considered. Now, the method is implemented only to
convert MySQL databases to graph database (Neo4j)
models. But this approach can also be implemented to
convert any kind of relational databases to graph database
model. Implementation of Tuple Oriented Dependency
model is also possible with minor changes in the algorithms
used.
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