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Abstract

Conceptual modeling is the most important stage in designing a database
application successfully. The database is defined as a set of data that is accessed by
more than one person and may be used for multiple purposes.

The goal of the study is providing online software tool one of them transforms
ERD to SQL code.

Automatic generation of the SQL code from ERD is important; SQL code
consuming time from developers to write, and is difficult to write by non-developers
which gives rise to the need of automatic generation the code from ERD; which is a
high level conceptual data model, that can greatly save the developing time, the aim of

this study.

The testing of this study showed that, the SQL Generator system (Auto Convert
ERD to SQL Code) works more effectively in drawing the entity relationship diagram
and keeping the chart accurately. Also, the results of the tests showed that the system
provides the software tools that take the database designer from the analysis stage to

generate the instruction SQL.
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Chapter One
Introduction



1.1 Introduction

This project aims to create an auto convert ERD to SQL Code. That project will be
accessible to all the developers. Its facility allows developers to focus on creating the

database schema automatically.

The users focus on application aspects without having knowledge about the database.
Also, the project allows users to generate SQL code automatically when the ERD
drawing, by drag and drop shape (Pull the shape) the specific shape for entity, attributes,

and relationships and check the physical and logical data independence.

1.2 Motivation

Earlier, the concept of database schema generation is by applying SQL Statements
and also we need to learn SQL queries for database development. From this view we can
directly interact the database by GUI and easy to use for generate database schema
automatically by using the drawn ERD and export SQL code for Create Database
Schema.

1.3 Problem Statement

To edit the database schema the old approach consumes more time for a database

designer.

There are some software tools available, but they are limited in the facilities they
provide, so we want generate SQL code from ERD necessary; because SQL code
consuming time from developers to write, and is difficult to write by non-developers
which gives rise to the need of automatically generating the code from ERD drawing
entity relationship diagram and export SQL code for Create Database Schema.

1.4 Research Questions

e How to build ERD in an easy and simple way?

e How to generate SQL Code automatically from ERD?



1.5 Objectives

The objectives of this project are as follows:
e To provide online software tool for help database designer to draw ERD easily and
generate SQL code automatically.
e To ensure SQL generated free of redundancy and update anomalies.

e Toreducing time and effort exerted in writing code to create database.

1.6 Scope

For the database developers this project provides ability to draw ERD and take the
database developer among the three stages of data model (conceptual, logical and

physical).

Available online software tool is drawing ERD (entities, Attribute, Relationship

between all entities, normalization (LNF, 2NF) into ERD), and generate SQL code only.



Chapter Two
The Background of the Database Schema



2.1 Introduction

In previous chapter that explain problem statement, research question and
objective of this research. In this chapter we show general description of how to create
database schema that modeled using by ERD and we describes the related studies to
research project.

2.2 Database Schema

The description of a database is called the database schema, which is specified
during database design and is not expected to change frequently. Most data models have
certain conventions for displaying schemas as diagrams. A displayed schema is called a
schema diagram. The diagrams display the structure of each record type but not the
actual instances of records. We call each object in the schema such as Student or Course
a schema construct. [1]

A schema diagram displays only some aspects of a schema, such as the names of
record types and data items, and some types of constraints. Other aspects are not

specified in the schema diagram. [1]

2.3 Database Modeling

A data model is a collection of concepts that can be used to describe the
structure of a database, provides the necessary means to achieve this abstraction. [1]

Conceptual, logical and physical model are three different ways of modeling data in
a domain. While they all contain entities and relationships, they differ in the purposes they
are created for and audiences they are meant to target. A general understanding to the three
models is that, business analyst uses conceptual and logical model for modeling the data

required and produced by system from a business angle, while database designer



refines the early design to produce the physical model for presenting physical
database structure ready for database construction. [2]

2.3.1 Conceptual Data Model

A conceptual data model identifies the highest-level relationships between the

different entities. Features of conceptual data model include:

¢ Include the important entities and the relationships among them.
e No attribute is specified.

e No primary key is specified. [4]

2.3.2 Logical Data Model

A logical data model describes the data in as much detail as possible, without regard
to how they will be physical implemented in the database. Features of a logical data

model include:

Include all entities and relationships among them.

o All attributes for each entity are specified.

e The primary key for each entity is specified.

o Foreign key (keys identifying the relationships between different entities) are
specified.

e Normalization occurs at this level. [4]

The steps for designing the logical data model are as follows:

Specify primary keys for all entities.
Find the relationships between different entities.
Find all attributes for each entity.

Resolve many-to-many relationships.

o~ 0 DR

Normalization. [3]



2.3.3 Physical Data Model

Physical data model represents how the model will be built in the database. A
physical database model shows all table structures, including column name, column
data type, column constraints, primary key, foreign key, and relationships between

tables. Feature of a physical data model include:

e Specification all tables and columns.

e Foreign keys are used to identify relationships between tables.

e Normalization may occur based on user requirements.

e Physical considerations may cause the physical data model to be quite
different from the logical data model.

e Physical data model will be different for different RDBMS. For example,
data type for column may be different between MySQL and SQL Server.

The steps for physical data model design are as follows:

1. Convert entities into tables.

2. Convert relationships into foreign keys.

3. Convert attributes into columns.

4. Modify physical data model based on physical constraints / requirements. [4]
Here we compare these three types of data models. The table below compare the

different features:

Table (2.1) compares the different features [4]

Feature Conceptual Logical Physical

Entity Names v

Entity Relationships v

Attributes

Primary Keys

ANIANENENEN

Foreign Keys

Table Names

Column Names

NNENENENAN

Column Data Types




2.4 Entity Relationship Diagram (ERD)

ERD is a popular high-level conceptual data model. This model and its variations
are frequently used for the conceptual design of database applications, and many
database design tools employ its concepts. We describe the basic data-structuring
concepts and constraints of the ER model and discuss their use in the design of
conceptual schemas for database applications. We also present the diagrammatic
notation associated with the ER model, known as ER diagrams. [1]

N 4> U

Entity Attribute Relationship
Weak Multivalued Weak
Entity Attribute Relationship

Figure (2.1): Symbols and Notations of ERD [4]

2.4.1 ERD elements

The ER model describes data as entities, relationships, and attributes. In Section
2.4.1.1 we introduce the concepts of entities and their types. We discuss attributes and
their types in Section 2.4.1.3 then, in Section 2.4.1.6, we discuss the relationships and

their types.

2.4.1.1 Entity

An entity is a thing in the real world with an independent existence. An entity may
be an object with a physical existence (for example, a particular person, car, house, or

employee).
Entities are represented in ERDs by a rectangle and named using singular nouns.

Student Teacher Projects

Figure (2.2): Entity Example in ER diagrams. [4]
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2.4.1.2 Weak Entity

Entity types that do not have key attributes of their own are called weak entity
types.

Name

N/

Student Depends : Dependent

Figure (2.3): Weak Entity Example in ER diagrams. [4]

2.4.1.3 Attribute
The particular properties that describe the entity. For example, an employee entity

may be described by the employee’s name, age, address, and salary. However attributes

are represented by oval shapes.

Name BirthDate

\ /
/ Student

Roll_No.

Figure (2.4): Attributes Example in ER diagrams [4]

2.4.1.4 Composite attribute
Composite attributes can be divided into smaller subparts, which represent more

basic attributes with independent meanings. For example, the address attribute of the

employee entity can be subdivided into city, state, and Zip.



LastName

FirstName \

Name BirthDate

AN /
Student
/

Roll_No.

Figure (2.5): Composite [4]

2.4.1.5 Multivalued attribute
Multivalued attribute may have lower and upper bounds to constrain the number

of values allowed for each individual entity. For example a student entity can have

multiple phone values.

LastMName
FirstMName \
Name BirthDate
Student
Roll_No.

Figure (2.6): Multivalued Attributes Example in ER diagrams [4].

2.4.1.6 Relationship
Relationships are represented by diamond-shaped box. Name of the relationship is

written inside the diamond-box. All the entities (rectangles) participating in a

relationship, are connected to it by a line. [4]

2.4.1.6.1 Recursive Relationship

If the same entity participates more than once in a relationship it is known as a
recursive relationship. In the below example an employee can be a supervisor and be

supervised, so there is a recursive relationship.



Supervisor

Recursive Supervision

Supervisor

Figure (2.7): Recursive Relation Example in ER diagrams.

2.4.1.6.2 Binary Relationship and Cardinality
A relationship where two entities are participating is called a binary relationship.

Cardinality is the number of instance of an entity from a relation that can be associated

with the relation:

e One-to-one: When only one instance of an entity is associated with the
relationship; it’s marked as ‘1:1°. The following image reflects that only
one instance of each entity should be associated with the relationship. It

depicts One-to-one relationship. [4]

1
Entity =~ ——— Relationship Entity

Figure (2.8): One-to-one Example in ER diagrams. [4]

e One-to-many: When more than one instance of an entity is associated with
a relationship, it’s marked as “1: N’. The following image reflects that only
one instance of entity on the left and more than one instance of an entity on
the right can be associated with the relationship. It depicts one-to-many

relationship. [4]

1 N
Entity = ———— Relationship ————  Entity

Figure (2.9): One-to-Many in ER diagrams. [4]
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e Many-to-one: When more than one instance of an entity is associated with
a relationship, it’s marked as ‘N: 1°. The following image reflects that more
than one instance of an entity on the left and only one instance of an entity
on the right can be associated with the relationship. It depicts many-to-one

relationship. [4]

N
Entity — Relationship —— Entity

Figure (2.10): Many-to-One in ER diagrams. [4]
e Many-to-many: The following image reflects that more than one instance
of an entity on the left and more than one instance of an entity on the right
can be associated with the relationship. It depicts many-to-many

relationship. [4]

: N N .
Entity =~ —— Relationship ———  Entity

Figure (2.11): Many-to-Many in ER diagrams. [4]
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2.4.1.7 Participation Constraints
e Total participation: Each entity is involved in the relationship. Total participation

is represented by double lines.
e Partial participation: Not all entities are involved in the relationship. Partial

participation is represented by single lines. [4]

Entity ——— Relationship ———— Entity

e N

total participation partial participation

Figure (2.12):Total-and-Partial in ER diagrams. [4]

2.5 Related Studies

It is necessary for the researcher to draw on previous studies, writings and
references. The importance of the researcher is to give the researcher a full and

comprehensive knowledge of the topic in question.

2.5.1 Auto Database Schema Generator (ADBG)

The problem of this study there is no software tools available which take the
database designer from the data analysis stage, through to physical database design. Some
software tools are available, but they are limited in their facilities they provide, frequently
they only run on certain machines, they are very expensive and none of them will actually
create a CODASYL schema [4]. So, we need available software tool which take the
database designer from the data analysis stage, through the physical database design and
generate the database schema automatically by drawing entity relationship diagram. [5]

The results of this study is an available software tool which take the database designer
from the data analysis stage, through to physical database design, reduce user time in
drawing ERD, generating database schema, check the three phases of database, ensure
that the diagram free of errors and Generating the database schema automatically and

successfully.[5]

12



2.5.2 Automatic generation of database
schema

“This research shows that it is possible to develop a computer system which
performs all of these tasks. Using the entity model as the starting point for the design, the
attributes are defined. Then the transaction described as text and verified, using a natural
language processor against the information already entered into the system. Finally the
schemas for a CODASYL compliant database are created.

The system creates the schemas necessary to build the database, and it has been
found that the schemas generated only required minor amendment. Multiple versions of
schemas may be retained so it is possible to see the changes that have been applied. The
only restrictions with the schemas are that it is not possible to specify the order in which
the attributes will appear on the schema. If a set is sorted the rules for duplicates cannot be

specified and there is no ability to define a check clause between records and sets.

As was stated at the outset, this software does not set out to replace the database

designer, it is merely a tool used to assist during database design”. [6]

13



2.5.3 Automatic generation of database
gueries

“The need for a computer program to automatically generate queries to a database
management system (DBMS). The computer program receives a high level specification
of the data sought to be retrieved from an application program. The high level
specification includes the columns from which data is sought, and any constraints on the
data to be retrieved from those columns such as filter constraints. The computer program
also receives a context for the columns to be queried, so that it can be determined which
tables of the DBMS the columns are associated with. The computer program further
receives a specification of the schema of the DBMS, with the schema specifying the
relationship between the various data storage entities of the DBMS. Using the high level
specification and the schema, the computer program automatically generate queries to
the DBMS seeking to reduce the complexity of the queries to speed execution, and to
reduce the number of round trips between the computer program and the DBMS, also to

enhance speed.” [7]

2.5.4 Automated schema and interface generation

“Automated generation of schema and interface methods is described. The
system receives a schema definition file, which in one aspect of the system is an XML
file. The system parses the schema definition file into an internal representation
comprising collection of classes. A SQL generator traverses the collection of classes
and generates SQL statements that define tables, views, and stored procedures. A
component generator traverses the collection classes and generates computer program
source code implementing components that access properties defined in the schema
definition data, and methods that provide for persistent storage of the objects in a
database”. [4]

14



2.5.5 SQL Mutation: A tool to generate mutants of
SQL database queries

“This paper presents a tool to automatically generate mutants of SQL database
queries. The SQL Mutation tool is available on the Web and it can be accessed using two
different interfaces: A Web application to interactively generate the mutants and a Web
service that allows it to be integrated with other applications developed using different

platforms. “[9]

2.6 Summary of previous studies

There are many database management systems available today. The database
designer is familiar with any one of the Database Management System. Let us consider a
condition when a database designer required designing the schema for an application on
different DBMS. He required learning the entire DBMS User interface.

Reviewing all these systems certainly indicates that there is a need for a tool that will

provide all of these tasks and create physical database schema.

So this system is useful tool to create Entity Relationship Diagram (it
supports drawing regular entities, various types of attributes and all possible
cardinality constraints of relationships), automatically convert ER Diagrams to
Relational Schemas and generate from Relational Schemas.

15



Table (2.2) of comparing previous studies

Study Name Problem Results Notification
Auto Database -No available - drawing ERD - Inability
Schema Generator software tool to resizing on

(ADBG) generate database - generating database | drawing shapes
schema automatically | schema automatically | of ERD.
from ERD. by database program | - no add
- Some software tool | only in SQL server cardinality
is limited in the And
facilities they provide. normalization
Automatic Develop a computer | The system creates the | There is no

generation of
database schema

system to perform all
of these tasks. Using
the entity model as
the starting point for
the design, the
attributes are defined

schemas necessary to
build the database,
and it has been found
that the schemas
generated only
required minor
amendment

accuracy in the
results

Automatic -The need for a -Using the high level | -Do not different
generation of computer program to | specification and the | database
database queries automatically schema, the computer
generate queriestoa | program automatically
database management | generate queries to the
system (DBMS) DBMS seeking to
reduce the complexity
of the queries to speed
execution.
Automated schema - How to Generate Generator traverses The xml
and interface SQL code from Xml | collection classes and | language is more
generation File Automatically generates source code | difficult to
implementing describe

components that
access properties
defined in the schema
definition data, and
methods that provide
for persistent storage
of the objects in a
database.

database schema
for the average
user, leading to
errors that lead
to incorrect
results

16




SQL Mutation: A tool
to generate mutants of
SQL database queries

- Needed to provide
tool to automatically
generate mutants of
SQL database queries

-provide Web
application to
interactively generate
the mutants and a
Web service that

- allows to be
integrated with other
applications
developed using
different platforms

The ambiguous
analysis in using
interface
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Chapter Three
Work Environment and Proposed System
Analysis



3.1 Introduction

The previous chapter show general description of how to create database
schema that modeled using ERD, and the related studies to the project. In this chapter,
we describe the specification of operating system, programming language, and
techniques used to build the system. Then describes the system analysis using UML

Diagrams.

3.2 Techniques and programming languages
used in the system

3.2.1 Laravel Framework

Laravel is a free, open-source PHP framework designed for building web
applications with an expressive and elegant syntax. Laravel has a high level of
abstraction which shields the common developer from complex inner workings.

Laravel is secure also; it prevents the various attacks that can take place on websites
Laravel saves your time and effort because it ships with a lot of features out of the box.

These amazing features include:

o Database Migrations

o Eloguent ORM

. Authorization and Policies
. Scheduler

o Queuing [10]

3.2.2 PHP Programming Language

PHP started out as a small open source project that evolved as more and more
people found out how useful it was. Rasmus Lerdorf unleashed the first version of

PHP way back in
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e PHP is a server scripting language, and a powerful tool for making dynamic
and interactive Web pages.

e PHP is a widely-used, free, and efficient alternative to competitors such
as Microsoft's ASP.

e PHP is an acronym for "PHP: Hypertext Preprocessor".

e PHP is a widely-used, open source scripting language.

e PHP scripts are executed on the server.

e PHP is free to download and use.

e PHP supports a wide range of databases.[11]

3.2.3 Hypertext Markup Language (HTMLJ5)

HTMLS5 is a markup language used for structuring and presenting content on the
World Wide Web. It is the fifth and current major version of the HTML standard.

HTML stands for Hypertext Markup Language is the set of markup symbols or codes
inserted in a file intended for display on a World Wide Web browser page. The markup
tells the Web browser how to display a Web page’s words and images for the user. Each
individual markup code is referred to as an element (but many people also refer to it as
atag).[11]

Some elements come in pairs that indicate when some display effect is to begin

and when it is to end.

3.2.4 Cascading Style Sheet (CSS)

CSS stands for Cascading Style Sheet, contains style rules that are applied to
elements in a Web page. CSS styles define how elements are displayed and where they are
positioned on the page. Instead of assigning attributes to each element on your page
individually, you can create a general rule that applies attributes whenever a Web browser

encounters an instance of an element or an element that is assigned to a certain style class.
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3.2.5 JQuery

JQuery is a fast, small, and feature-rich JavaScript library. It makes things like
HTML document traversal and manipulation, event handling, animation, and Ajax much
simpler with an easy-to-use API that works across a multitude of browsers. With a
combination of versatility and extensibility, JQuery has changed the way that millions of
people write JavaScript.[11]

3.2.6 JavaScript

JavaScript is a cross-platform, object-oriented scripting language. It is small and
lightweight language. Inside a host environment (for example, a web browser), JavaScript
can be connected to the objects of its environment to provide programmatic control over
them.[11]

JavaScript contains a standard library of objects, such as Array, Date and Math,
and a core set of language elements such as operators, control structures, and
statements. Core JavaScript can be extended for a variety of purposes by supplementing
it with additional objects.[11]

3.2.7 Graphical Object JavaScript (GOJS)

v' GOJS is a JavaScript library that lets you easily create interactive diagrams in
modern web browsers.

v GOJS supports graphical templates and data-binding of graphical object
properties to model data. You only need to save and restore the model, consisting
of simple JavaScript objects holding whatever properties your app needs. Many
predefined tools and commands implement the standard behaviors that most
diagrams need. Customization of appearance and behavior is mostly a matter of
setting properties.

v' GOJS is a JavaScript library that depends on HTMLY5 features, you will need to
make sure that your page declares that it is an HTML5 document. And of course

you need to load the library.
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v' GOJS is pure JavaScript, so users get interactivity without requiring round-trips to

servers and without plugins [7].

3.2.8 MYSQL Database

e MySQL is a freely available open source Relational Database Management
System (RDBMY) that uses Structured Query Language (SQL).

e SQL is the most popular language for adding, accessing and managing content in a
database. It is most noted for its quick processing, proven reliability, ease and
flexibility of use.

e MySQL is an essential part of almost every open source PHP application.

3.2.9 umL Technology

UML stands for Unified Modeling Language. Is a standard language for

specifying, visualizing, constructing, and documenting the artifacts of software systems.

It is also used to model non software systems as well like process flow in a

manufacturing unit.

UML is not a programming language but tools can be used to generate code in

various languages using UML diagrams.

UML has a direct relation with object oriented analysis and design.

22



3.3 System Analysis

3.3.1 use Case Diagram

uc Use Case Model /

Use Case Diagram

Regstration or Login

O~

Draw ERD

System User

Generate Sql Code

Figure (3.1): Use Case Diagram for System
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3.3.2 Sequence Diagram

sd Use Case Model/
System User User Interface Control
I

! l l
I I
! Enter Data() I I
- I
Send Data() 1
b_._

Save data()

Saved Data()

Registeration Successful()
Success() ST

ittt ittty T
T i
I I
I I
I I
Enter Data() 1 1
P |
Send Data '
0 -

CheckData ()

Conform /uncunform Data()
LoadAccount/Not Fount Account()

Open Platform/Reentery Data() T
____________________ |
T T i
. I I
| I I
| I I
I I
: I I
| I I
| I I
. I I
| I I
| I I
| I I

Figure (3.2): Sequence to Registration/Login For System
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sd Use Case Model/

X O O

System User User Interface Control Database
l :
! I
! I
! |

Create ERD Project()

Request For allocate Project()
-

Save Project()

Success Saved()

< ________________

Saved File()
< ___________________

o ___Fieissavedy |

S |

]
]

Figure (3.3): Sequence Diagram to Drawing ERD for System
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sd Use Case Model/

X O O

System User User Interface Database
! I

§
5

! I
: I
1 Selsct Generate Sql Code() :
h -

Request For Generate Sql()
-

Give ERD Data()

Retrieve ERD Data()
gty

Processing Of Data()
< ___________________

Show Sql Code
| ___ ShowsalCode) ___|

S |

]
]

Figure (3.4): Sequence Diagram to generate Sqgl code For System

26




3.3.3 Class Diagram

class Use Case Model /

DB Designer

- Password: int
- Usemame: String

Login

Logout
- Password: int

-  Username: String + Logout(): void

+ Validation() : void

Draw ERD
Generate Sqgl Code
- AttributeName: String
- EntityName: Sting | __________"_ Uses _____ I+ generate()
- RelationNmae: String
+ Drawing()

Figure (3.5): Class Diagram For System
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3.3.4 state Chart Diagram

stm StateChart Diagram /I

open platform Draw ERD
. draw

error found create

\/ create database
check error schema

Ve

error not found

generate sql code

exit

Figure (3.6): State Chart Diagram For System
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3.3.5 The System Analysis by using (BpmN)

User TDDb DBMS

Draw ERD
Draw R |||||>)-
Select
Select DB
ERDD[awi“g R Y X

FEe s sapd

Receive

e

Table Created

Repeat

Accep Order
'-o+o¢o¢+o¢oo¢o¢+o¢oo+oo
Y Select

Genem‘te EEERER RN R ++>l- SE'EdERD

Mo

Accept

Rl Respﬂnse

Generate Sgl Code

L Show Code
Recewve

CIC A A 3

Response

Figure (3.7): BPMN for a System
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Chapter Four
Implementation



4.1 Introduction

The previous chapter describes the specification of operating system,
programming language, and techniques used to build the system. Then describes the
system analysis using UML Diagrams. in this chapter we shows how the system works
and includes the explanation stages of database generation and drawing the ERD with
checking the database phases (conceptual, logical and physical) case study ( Library
system).

This online software is creating ERD from scratch, complex shapes and
connectors are pre-built and easy to move throughout the modeling process. For the
purposes of this guide, we’ll precede as though you’re using SQL Generator to describe

how system works, follow these steps in Figure (4.1).

4.2 How the system works

This section shows how the system works and includes the explanation of how to
draw ERD and check the database three phases. The first activity is draw ERD(contain
entities, attributes, relationships) after you draw check for (conceptual, logical,
physical)will be occur as follow conceptual data model is the first phase make sure it
includes the important entities and the relationships among them no attributes or primary
key is specified, the logical data model is the second phase you must specify primary
keys for all entities and find the relationships between them, then specify all attributes for
each entity, and it contain normalization (inINF and 2NF), then physical data model is
the last phase , which is where automatically convert entities into tables , relationships
into foreign keys and attributes into columns In the sense that is modifying the actual data
model based on physical constraints / requirements and generate SQL Code automatically
and saved file script dot SQL and then generate SQL code for create database .as we

shown in Figure (4.1).
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Yes

.2

Figure (4.1): flow chart show how ERD Editor

Auto Convert ERD to SQL code is drawing interface divided into six sides. The
top of the interface Indicator to save file and under side a menu bar is contain specific
characteristics (opening New Diagram, Open File already saved, Save File, Save As File
already saved, Delete File, Undo, Redo, Cut, Copy, Paste, Delete, Select All, Generate
SQL).The left of the interface is contain ERD component (Entities, attributes and
relationships).The right of the interface contain properties of ERD component, below of
the interface System two side.
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The first side after save diagram generated Json Format in text area, and the second side
contain samples data files of ERD.

(Unsaved File)
% NewDiagram 4 OpenERDFile || & SaveFile || ¥ Save As File i Delete File || Undo || Redo || B cut Copy Paste || SelectAll || 2 Generate SQL
Edit Relationship
Name
|“identifying
Entity One
Participation Cardinality
“Max OOne
“Min CMany
Entity “lUnspecified C)Unspecified
Entity Two

Weak Entity

Participation Cardinality

“Max OOne
Relation :‘M\n'.‘Many _
“Unspecified CUnspecified

<] WeakRel >

| '

Figure (4.2): The interface for System (ERD Editor)

4.2.1 Draw ERD

SQL Generator is built specifically for generating SQL code automatically from
ERD draw. ERD drawing is the first step in this system creating database schema that

defines the required entities, attributes and relationships.

Before you start clicking on shapes and labeling them, be sure to differentiate
between (entities, attributes and relationships), determine important interactions

between them, and analyze the nature of the interactions.

There's one more concept you should understand before creating an ERD:
data model levels. An entity-relationship diagram will occupy one of three data

modeling levels: conceptual, logical, or physical.
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4.2.1.1 Draw Entities
This step is to draw the entities (tables in database) by drag and drop on entity

shape from the toolbox, which represented by rectangle for regular entities and double

rectangle for weak entities.

Weak Entity Entity

Figure (4.3): Type of entities in the system

When drag and drop entity or weak entity shape that contain text field to name

entity or weak entity by double click on shape and editing entity name.

4.2.1.2 Draw Attributes

After you draw entities the next step is the draw of the attributes by drag and
drop attribute shape from the toolbox, which represented by ellipse for simple

attributes,

dotted ellipse for derived attributes and double ellipse for multivalued attributes.

$ Drived I
v, Attribute -

Figure (4.4): Type of attributes

When drag and drop attribute or derived attribute or multivalued shape appear as shown
in figure (4.5) contain default text for attribute name, entity that the attribute belong to

(form automatically of entities that added before),
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data type, attribute length field and check box that determine if attribute is primary

key or not. The derived and multivalued attributes will never be primary key.

[Edit Attribute

[Name

Type
" Unique
" Multivalued

<add attribute To Entity

Figure (4.5): Attribute formal

Login

Figure (4.6): Attribute connected to entity
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4.2.1.3 Draw Relationships
Link shapes with specialized connectors that express both cardinality and

ordinarily. Cardinality specifies how many instances of an entity relate to another
instance of an entity, while ordinarily describes the relationship as either mandatory or
optional. In SQL Generator, cardinality can be shown by drawing a diamonds and
changing its name shown in the shape to indicate a one-to-one relationship, one-to-
many relationship, or any other relationship. You can demonstrate ordinarily by
drawing either a single line, the former indicates a relationship between entities, while

the latter shows a constraint that forces total participation in the relationship.

4.2.2 Save Diagram

After you draw the ERD you can save the diagram by clicking on the
button of save file that appear as shown in figure (4.7):

¥ Nerlamn

2 Generde S ‘

Figure (4.7): Save file in the menu bar

4.2.3 Open ERD File

Called diagram it can be open to edit by clicking on the button

Of open ERD file that appear as shown in figure (4.7).

4.2.4 Save as File

If you want to save name and editing the diagram by clicking on save as file

button show that above in figure (4.7).

4.2.5 Generate SQL

After you draw the whole ERD, this step about generate SQL code automatically
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by clicking on button for generation shown that in figure (4.8)

SQL File

SQL Schema generated code

Figure (4.8): generation SQL

4.3 Case study
4.3.1 Library system

Library management system is basically updating the manual library
system into an internet-based application so that the librarian can know the

details of the availability books and maximum limit for borrowing.

The librarian will be acting as the controller and he will have all the

privilege of an administrator.

4.3.2 System Scenario

This system was applied to the Sudan University of Science and Technology
Library, which consists of a number of books and each book contains (the subject of the
book, the book name, the author's name, book number, number of rack it is located, the
price). The members and librarian interact with the system; the system provides
information about member (Name, Type, Member ID, Status, Address, Date Issue, and

Date Expiry) and librarian (ID, Name, and Address).
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Also, the system contain tow interfaces one for student and the second for
librarian, the first one contain information about books and student can reserve the
book and determines borrowing and retrieval time. And the other one contain all the
information about books and reserved books and retrieval time, to impose a fine if it

did not retrieve the book at the same specified when booking process.

The member’s status of issue/return is maintained in the library database. The member’s

details can be fetched by the librarian from the database as and when required.

We have been using (Auto Convert ERD to SQL code) system to generate SQL

code automatically for the above system.

® o

Libarary Member

.

Books Return

a Publisher

Figure (4.9): The ERD for library system
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4.3.3 Result for case study

The last output of this system from drawing ERD has been generated SQL code

automatically, and then creating database will be shown in figure (4.10).

SQL File

»

CREATE TABLE Book

(
ISBN INT NOT MULL,
Subject INT NOT NULL,
NoOfBooks INT NOT NULL,
name INT NOT NULL, i
rack_Mo INT NOT MULL,
price INT NOT MNULL,
Author INT NOT MULL,
PRIMARY KEY (ISBN)

m

CREATE TABLE Library
(

ID INT NOT NULL.

ISBN INT NOT NULL,

PRIMARY KEY (ID).

FOREIGN KEY (ISBN) REFERENCES Book(ISBN)

).

CREATE TABLE Publisher
(
Name INT NOT NULL,
pub_id INT NOT NULL,

Figure (4.10) (A): generation result of library system.

41



SQL File

CREATE TABLE issue e
(
mem D INT NOT MULL,
Dat Issuse INT NOT NULL,
Dat Issuse INT NOT NULL,
Book_name INT NOT NULL,
Attempt INT NOT NULL,
PRIMARY KEY (mem D)

m

CREATE TABLE Publisher_contact_NO
(
contact MO INT NOT MULL,
pub_id INT NOT MULL,
PRIMARY KEY (contact_NO, pub_id),
FOREIGN KEY (pub_id) REFERENCES Publisher({pub_id)

Y.

CREATE TABLE Admin

(

Name INT NOT NULL,
ID INT NOT NULL,
Adderss INT NOT NULL,
ISBN INT NOT NULL,

Figure (4.10) (B): generation result of library system.

42




Chapter Five
Results Discussion, Conclusion and
Recommendation



5.1 Introduction

The previous chapter show how the system works discusses and the case
study used in the (Library System). The finally in this chapter we describes result
of ERD Editor System.

From the implementation we extracted the following results:

1. To providing editor tools which help database designer to draw ERD easily
and in flexible manner and generate SQL code automatically.

2. To reduce developing time by drawing ERD and generating SQL Code
automatically to creating database.

3. To help database designer through all phase (conceptual, logical and

physical) and ensure that the diagram free of errors.

5.2 Conclusion

The previous chapter we show the result of SQL Generator System. In this

chapter we show the conclusion and recommendation.

The system has been developed to analyze user requirements by drawing ERD
and to insure that the diagram is free errors then generate the SQL Code

automatically.

The main idea of this research is to solve the problems appear in ERD draw
manually and help developer to generate SQL Code automatically in easy way to create

database.
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5.3 Recommendation

To make this system more usable and scalable we recommend to do the

Following:

v' Create database automatically after generate SQL code
v’ Retrieve database schema form legacy database to help in software
maintenance.

v’ generate code in different format
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