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Research on the Process of Constructing Application Systems Using

the E-R Model and an Automated Application Generator

lichoo Chung*

Abstract

This paper makes an attempt to suggest a process of automatically generating application software
based on the Entity-Relationship model : 1. The designer develops an E-R model of an real-world
system. 2. The designer inputs the entity and relationship types, and attributes shown in the E-R
model, and also the basic operations of the application system to the software generator. 3. The
application generator produces database schema and link information between application programs,
and then automatically generates a stereo-type application system. In order for the automated
application generator to build the application system in a systematic way, four basic program
generation rules have been suggested. A set of computer programs have been developed in order to
show the applicability of the automated software generation process suggested in this paper. By
following each rule with the generator, the designer can build an application in an efficient manner
compared with traditional (manual programming) approaches. It has been demonstrated from the case
study that the idea of applying an automated generator in systems development based upon the E-R
model is feasible.

Keywords : Entity-Relationship Model, Automatic Generation of Application Software, Application
Generator, Software Construction
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Return r_ID
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End Property
Public AttributeList As New Attribute_Collection()
Public RelatedEntityTypeList As New RelatedEntity Type_Collection()
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End Class
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Public Class Order
Inherits SerializableData
Public Order_ID As String
Public CongratulationsMessage As String
Public DesignatedDeliveryDate As Date
Public RecipientName As String
Public RecipientAddress As String
Public RecipientPhone As String
Public RelaredRelationshipTypes As Arraylist
End Class
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Public Class PlaceOrder

Public aCustomer As Customer

Public anOrder As Order

Public OrderDate As Date

Public RelatedEntityTypes As Arraylist
End Class
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1. JhHEfdel S22 Mo

Public Class EntityType
Inherits SerializableData

Public EntityTypeName As String

Public EntityID As New Attribute()

Public AttributeList As New Attribute_Collection()

Public RelatedRelationships As New RelatedRelationshipType_Collection()
Public Methods As New ArrayList()

Public Overrides Function ToString() As String
Return EntityTypeName
End Function

Public Function IsEmpty() As Boolean
If EntityTypeName = "” Then
Return True
Else
Return False
End If
End Function
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Public Function LoadEntity Type(ByVal EntityTypeName As String) As EntityType
Dim DataFileName As String
Dim myFilePath As New FilePath()
Dim aEntityType As New Entity Type()
DataFileName = myFilePath Entity TypeXMLFilePath(Entity TypeName)
aEntityType = SerializableData.Load(DataFileName, GetType(EntityType))
Return aEntity Type

End Function

Public Function SaveEntity Type(ByVal anEntityType As EntityType) As String
Dim DataFileName As String
Dim myFilePath As New FilePath()
DataFileName = myFilePath Entity TypeXMLFilePath(anEntity Type Entity TypeName)
save(DataFileName)
Return "OK"
End Function

Public Function Delete(ByVal anEntityType As EntityType) As String
Dim myFilePath As New FilePath()
Dim DataFileName As String = myFilePath.Entity TypeXMLFilePath _
(anEntity Type. Entity TypeName)
File. Delete(DataFileName)
End Function

Public Function GetEntityTypeList() As EntityType_Collection

Dim myArrayList As New ArrayList()

Dim myFilePath As New FilePath()

Dim folderName As String = myFilePath.Entity TypeFolderPath()

Dim di As New DirectoryInfo(folderName)

Dim fi As FileInfo() = di.GetFiles()

Console. WriteLine("The following files exist in the current directory:”)

Dim fiTemp As Filelnfo

Dim anEntityType_Collection As New EntityType_Collection()

For Each fiTemp In fi
Dim anEntityType As New EntityType()
Dim anEntityTypeName = fiTemp.Name Remove(fiTemp.Name Length ~ 4, 4)
anEntityType = anEntity Type LoadEntity Type(anEntity TypeName)
anEntity Type_Collection. Add(anEntity Type)
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Next fiTemp
Return anEntity Type_Collection
End Function
End Class

Public Class EntityType_Collection
Inherits System.Collections.CollectionBase
Default Public Property item(ByVal index As Integer) As EntityType
Get
Return Me List.Item(index)
End Get
Set(ByVal Value As EntityType)
Me List.Item(index) = Value
End Set
End Property

Public Sub Add(ByVal newEntityType As EntityType)
Me List. Add(newEntity Type)
End Sub

Public Sub Remove(ByVal oldEntityType As EntityType)
Me List.Remove(oldEntity Type)
End Sub
End Class

2. AtEMME U =233 “Customer_Form™2| A 3E

imports system.io
Public Class Customer_Form
Inherits System.Windows.Forms.Form

#Region " Windows Form Ti&}ejiio A A3 mx
Public Sub New()
MyBase New()
InitializeComponent()
End Sub

Protected Overloads Overrides Sub Dispose(ByVal disposing As Boolean)
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If disposing Then
If Not (components Is Nothing) Then
components.Dispose()
End If
End If
MyBase.Dispose(disposing)
End Sub

Private components As System.ComponentModel IContainer

Friend WithEvents txtCustomer_ID As System Windows.Forms. TextBox
Friend WithEvents IblCustomer_ID As System.Windows.Forms.Label
Friend WithEvents txtCustomerName As System. Windows.Forms.TextBox
Friend WithEvents IblCustomerName As System.Windows.Forms.Label
Friend WithEvents txtEmail As System.Windows.Forms.TextBox
Friend WithEvents IblEmail As System.Windows.Forms.Label

Friend WithEvents btnlnquiry As System.Windows.Forms.Button

Friend WithEvents btnAdd As Systerm.Windows.Forms.Button

Friend WithEvents btnModify As System.Windows.Forms.Button

Friend WithEvents btnDelete As System.Windows.Forms.Button

<System.Diagnostics.DebuggerStepThrough()> Private Sub InitializeComponent()
Me.txtCustomer_ID = New System.Windows.Forms. TextBox()
Me.IblCustomer_ID = New System.Windows.Forms.Label()
Me.txtCustomerName = New System.Windows.Forms.TextBox()
MelblCustomerName = New System.Windows.Forms.Label()
Me.txtEmail = New System.Windows.Forms.TextBox()
MelblEmail = New System.Windows.Forms.Label()

"IblCustomer_ID

Me.IblCustomer_ID.Location = New System.Drawing.Point(72, 80)
Me IblCustomer_ID.Name = "IblCustomer_ID”
MelblCustomer_ID.Size = New System Drawing.Size(100, 16)
Me.lblCustomer_ID.TabIndex = 1

Me lblCustomer_ID. Text = "Customer_ID"

"IblCustomerName
MelblCustomerName.Location = New System.Drawing.Point(72, 110)
Me.blCustomerName Name = "1blCustomerName”
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Me.IblCustomerName.Size = New System Drawing.Size(100, 16)
Me.lblCustomerName. TabIndex = 1
Me.lblCustomerName.Text = "CustomerName”

'IblEmail

MelblEmail Location = New System Drawing.Point(72, 140)
Me.lblEmail.Name = "IblEmail”

MelblEmail.Size = New System.Drawing.Size(100, 16)
Me.lblEmail. TabIndex = 1

MelblEmail. Text = "Email”

"txtCustomer_ID

Me.txtCustomer_ID.Location = New System.Drawing.Point(188, 80)
Me.txtCustomer_ID.Name = "txtCustomer_ID"
Me.txtCustomer_ID.Size = New System.Drawing.Size(128, 21)
Me.txtCustomer_ID.Tablndex = 0

Me.txtCustomer_ID.Text = "”

"txtCustomerName

Me.txtCustomerName.Location = New System.Drawing.Point(188, 110)
Me.txtCustomerName.Name = "txtCustomerName”
Me.txtCustomerName.Size = New System.Drawing.Size(128, 21)
Me.txtCustomerName. TabIndex = 0

Me txtCustomerName. Text = "”

"txtEmail

Me.txtEmail Location = New System.Drawing. Point(188, 140)
Me.txtEmail.Name = "txtEmail”

Me.txtEmail Size = New System.Drawing.Size(128, 21)
Me.txtEmail. TabIndex = 0

Me.txtEmail. Text = "”

MebtnInquiry = New System.Windows.Forms.Button()
MebtnAdd = New System.Windows.Forms.Button()

Me.btnModify = New System.Windows.Forms.Button()
MebtnDelete = New System.Windows.Forms.Button()

"btnnquiry
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Me.btnInquiry.Location = New System.Drawing Point(72, 300)
Me btnlnquiry.Name = "btnlnquiry”

Me.btnInquiry.Size = New System.Drawing.Size(70, 32)
Me.btnlnquiry. Tablndex = 1

Mebtnlnquiry. Text = "Inquiry”

'btnAdd

MebtnAdd Location = New System.Drawing.Point(152, 300)
Me.btnAdd.Name = "btnAdd”

Me.btnAdd.Size = New System.Drawing.Size(70, 32)
MebtnAdd. TabIndex = 1

MebtnAdd. Text = "Add”

"btnModify

Me.btnModify.Location = New System.Drawing. Point(232, 300)
Me btnModify Name = "btnModify”

Me.btnModify.Size = New System.Drawing.Size(70, 32)
Me.btnModify. TabIndex = 1

Me.btnModify. Text = "Modify”

"btnDelete

Me.btnDelete. Location = New System.Drawing.Point(312, 300)
Me.btnDelete.Name = "btnDelete”

MebtnDelete Size = New System.Drawing.Size(70, 32)
Me.btnDelete. Tablndex = 1

MebtnDelete. Text = "Delete”

Me.SuspendLayout()

'Customer_Form
Me.AutoScaleBaseSize = New System.Drawing.Size(6, 14)
Me.ClientSize = New System.Drawing.Size(432, 366)

Me.Controls.AddRange(New System.Windows.Forms.Control() {Me.txtCustomer_ID,

Me.lblCustomer_ID, Me.txtCustomerName, Me.lblCustomerName, Me.txtEmail, Me.Ibl[Email
Me.btnInquiry, Me.btnAdd, Me.btnModify, Me.btnDelete})
MeName = "Customer_Form”

Me.Text = "Customer_Form”
Me Resumel ayout(False)



154 JOURNAL OF INFORMATION TECHNOLOGY APPLICATIONS & MANAGEMENT

End Sub
#End Region

Private Sub btnInquiry_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnInquiry.Click
Dim myCustomer As New Customer()
myCustomer = myCustomer.LoadCustomer(txtCustomer_ID.Text)
txtCustomer_ID.Text = myCustomer.Customer_ID
txtCustomerName.Text = myCustomer.CustomerName
txtEmail. Text = myCustomer.Email
MessageBox.Show("Customer ” & ” ” & myCustomer.Customer_ID & "% 3] ¢7")
End Sub

Private Sub btnAdd_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)

Handles btnAdd.Click

Dim myCustomer As New Customer()

myCustomer.Customer_ID = txtCustomer_ID.Text

myCustomer.CustomerName = txtCustomerName. Text

myCustomer.Email = txtEmail. Text

myCustomer.SaveCustomer(myCustomer)

MessageBox.Show("Customer ” & ” ” & myCustomer.Customer_ID & "7} ¢&")
End Sub

Private Sub btnModify_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnModify.Click
Dim myCustomer As New Customer()
myCustomer.Customer_ID = txtCustomer_ID.Text
myCustomer.CustomerName = txtCustomerName.Text
myCustomer.Email = txtEmail. Text
myCustomer.SaveCustomer(myCustomer)
MessageBox.Show("Customer ” & " " & myCustomer.Customer_ID & "3 9438")
End Sub

Private Sub btnDelete_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles btnDelete.Click
Dim myCustomer As New Customer()
Dim fileName as string
fileName = "C\7\Data\Application\” & "Customer\" & txtCustomer_ID.Text & ”.xml”
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File Delete(fileName)
MessageBox.Show("Customer ” & ” " & myCustomer.Customer_ID & "2HA4] &E")
End Sub
End Class

3. Ats MAME Customer EeliA Hef A4 3E

Public Class Customer
Inherits SerializableData
Public Customer_ID As String
Public CustomerName As String
Public Email As String
Public PhoneNumber As String
End Class
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