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Preface

Audience

This document is your primary source of introductory and usage information for Oracle Rdb
Developer Tools for Visual Studio.

This preface contains these topics:

. Audience

. Access to Oracle Support
. Organization

. Related Documentation

. Conventions

Oracle Rdb Developer Tools for Visual Studio Developer’s Guide is intended for developers who are
developing applications to access an Oracle Rdb database using Oracle Rdb Data Provider for .NET.
This documentation is also valuable to systems analysts, project managers, and others interested in the
development of database applications.

To use this document, you must be familiar with Microsoft .NET Framework classes and ADO.NET
and have a working knowledge of application programming using Microsoft C#, Visual Basic, or C++.

Users should also be familiar with the use of Structured Query Language (SQL) to access information
in relational database systems.



Access to Oracle Support

Oracle customers have access to electronic support through My Oracle Support. For information, visit
http://www.oracle.com/pls/topic/lookup?ctx=acc&id=info or visit

http://www.oracle.com/pls/topic/lookup?ctx=acc&id=trs if you are hearing impaired.

Organization

This document contains:

Chapter 1, Introducing Oracle Rdb Developer Tools for Visual Studio.

Provides an overview of Oracle Rdb Developer Tools for Visual Studio.

Chapter 2, Installing Oracle Rdb .NET Products

Describes how to install Oracle Rdb Data Provider for .NET and provides system
requirements. Read this chapter before installing or using Oracle Rdb Developer Tools for
Visual Studio.

Chapter 3, Using Oracle Rdb Developer Tools for Visual Studio

Describes how to create a database connection using ORDP.NET within Visual Studio.
Chapter 4, Building a Simple .NET Application Using ORDP.NET

Provides an example on how you may build a simple application with database access using
ORDP.NET.

Chapter 5, Retrieving and Updating with ORDP.NET

Provides an example of data retrieval and update using the features of Visual Studio and data
access using ORDP.NET.

Chapter 6, ORDP.NET and Visual Studio Wizards

Provides an example on using standard Visual Studio wizards to automatically generate the
code to access data from your Rdb database.

Chapter 7, ORDP.NET and drag and drop

Provides an example of using the drag and drop features of Visual Studio to generate code for
your application.

Chapter 8, Configuration wizard and generating queries

Provides an example of using Table Adapter Query Configuration Wizard to generate queries
on your database.

Chapter 9, Copying a Form

Describes how to copy a form as required when following the examples provided in this
document.

Chapter 10. Oracle Rdb Entity Framework Provider

Describes how to use ORDP.NET within the Entity Framework using standard Entity
Framework tools and features of Visual Studio.

Chapter 11. Unsupported features

Specifies what Visual Studio features are currently not supported by ORDT.

Glossary
Defines terms used in this document.

Related Documentation

For more information, see these Oracle Rdb resources:

Oracle Rdb7 Guide to Database Design and Definition
Oracle Rdb7 Guide to Database Performance and Tuning
Oracle Rdb Introduction to SQL

Oracle Rdb 7.2 SQL Reference Manual

Oracle Rdb Guide to SQL Programming

Oracle SQL/Services Server Configuration Guide

Guide to Using the Oracle Rdb Oracle SQL/Services (tm) Client API


http://www.oracle.com/pls/topic/lookup?ctx=acc&id=info
http://www.oracle.com/pls/topic/lookup?ctx=acc&id=trs

. Oracle Rdb JDBC Driver Users Guide

To download free release notes, installation documentation, white papers, or other collateral, please
visit the Oracle Rdb web site:

http://www.oracle.com/technetwork/database/rdb

For additional information, see:
http://msdn.microsoft.com/netframework

Conventions
Oracle Rdb Data Provider for .NET is often referred to as ORDP.NET.
Oracle Rdb is often referred to as Rdb.
Hewlett-Packard Company is often referred to as HP.

The following conventions are used in this document:

word |A lowercase word in a format example indicates a syntax element that you supply.
[1 |Brackets enclose optional clauses from which you can choose one or none.
{} |Braces enclose clauses from which you must choose one alternative.

A horizontal ellipsis means you can repeat the previous item

A vertical ellipsis in an example means that information not directly related to the example has been
omitted.

Conventions in Code Examples

Code examples illustrate SQL or other command-line statements. They are displayed in a monospace
(fixed-width) font and separated from normal text as shown in this example:

SELECT last name FROM employees WHERE last name = 'TOLIVER';

Example Screen Shots

Unless otherwise stated, examples and screen shots found within this document relate to
Visual Studio 2012.

As the user interface for Visual Studio may change between versions, if you are using another
version of Visual Studio, please consult your Visual Studio documentation to determine how
to carry out the same operations described in the provided example.

Showe Mavigation


http://www.oracle.com/technetwork/database/rdb
http://msdn.microsoft.com/netframework




Chapter 1
Introducing Oracle Rdb Developer Tools for
Visual Studio.

Oracle Rdb Developer Tools for Visual Studio (ORDT) is a set of application
tools that integrate with the Visual Studio environment. These tools provide
graphical user interface access to Oracle Rdb functionality, enable the user to
perform a wide range of application development tasks, and improve
development productivity and ease of use.

ORDT includes:
e Oracle Rdb Data Provider for .NET ( ORDP.NET).

A standard .NET Data Provider that allows access to Oracle Rdb databases
from the .NET environment

e Oracle Rdb DDEX Provider.

A standard .NET DDEX provider that integrates ORDP.NET functionality
into Visual Studio.

e Oracle Rdb Entity Framework Provider.

A standard .NET Entity Framework provider that integrates ORDP.NET
functionality into Entity Framework.

Chapter 2 Installing Oracle Rdb .NET
Products

See the Oracle Rdb Developer Tools for Visual Studio Release Notes for information on how
to install Oracle Rdb .NET products.

Showe Mavigation



Chapter 3 Using Oracle Rdb Developer
Tools for Visual Studio

This chapter contains:

o Using Oracle Rdb Developer Tools
o Connecting to the Oracle Rdb Database

3.1 Using Oracle Rdb Developer Tools

Oracle Rdb Developer Tools for Visual Studio (ORDT) is a tightly integrated
Add-in for Visual Studio. Using enhancements that ORDT brings to the Server
Explorer, you can automatically create tables, indexes, constraints, data
connections and other database schema objects. Additionally you can
automatically generate application code.

3.2 Connecting to the Oracle Rdb Database

This section shows you how to use the Server Explorer to connect to the
Oracle Rdb Database for the purpose of automatically creating or modifying
database schema objects.

To connect to the database:
Stepl: From the View menu, select Server Explorer.

Step2: In Server Explorer, right-click Data Connections.
Step3: Select Add Connection.

Server Explorer
(] W =

11 Data Connechign HOW-

b == Servers T Refresh
[ SharePoint (

¥ogoo]| Jaiojdxg Jasdag

Add Connection...
Create Mew SQL Server Datathase...
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Step4: If you have selected any Data Source in the past, the Add Connection
window appears, determine if the Data source says Oracle Rdb Database

(RdbClient). If it does, skip to Step 6.

Add Connection E]

Entet information ko connect ko the selected data source ar click
"hange" to choose a different data source andj'or provider,

Data source:
| |[ Change... ]

If Data source does not say Oracle Rdb Database (RdbClient), select Change.

If you have not already selected a Data source previously, or you have
selected Change, the Choose Data Source window will appear.

Data source:

Microsoft Access Database File f=giniar

Microsoft ODBC Data Source MMET Frarmmewaork Data Provider For
Microsoft SQL Server Oracle Rdb

Microsoft SQL Server Compact 4.0

Microsoft SCL Server Database File

Oracle Database

Oracle Rdb Database

<other=

Data provider:
’.NET Framework Data Provider For Orac v]

[C] Always use this selection [ Continue H Cancel

Step5: Choose Oracle Rdb Database and then select .NET Framework Data

Provider For Oracle Rdb.
Step6: On the Connection Details tab, in the Add Connection window, enter

the following information:
To connect to a database using a SQL/Services universal service:
For Server, enter the node address and a valid SQL/Services service that will

be running on the selected node. Remember to separate the node address

11



and service name with a colon (:). In this example we assume that a
universal service called GENERIC is running on the selected node.

The node address must be valid TCP/IP node specification.

For User name, enter a valid username for the database you will select.

For Password, enter the password for that user

To save the password for future sessions, check the Save password box.
For Database name, Enter a valid database file specification. Depending on
the setup of SQL/Services on the server node, this database specification may
include device and directory information as well as the database filename and

may use OpenVMS logical hames.

The Connection name should be generated automatically from the
Database name.

Enter information to connect to the selected data source or click
"Change" to choose a different data source and/or provider.

Data source:

Oracle Rdb Database (RdbClient)

Server (name:< port or service>):
MY _SQ5_SERVER:GEMERIC

[7] Use Thin Server

User name: RDBMET_USER

Password: TIITITIIIT)

Save my password

Database names:
DISK1:[MY_TEST_DATABASESIMF_PERSOMMEL

Test Connection l [ QK ] [ Cancel l

12



To connect to a database using a SQL/Services database service:

For Server, enter the node address and a valid SQL/Services database service
that will be running on the selected node. Remember to separate the node
address and service name with a colon (:).

In this example we assume that a database service called MF_PERS is
running on the selected node. The node address must be valid TCP/IP node
specification.

For User name, enter a valid username for the database you will select.
For Password, enter the password for that user

To save the password for future sessions, check the Save password box.

Leave the Database name blank as this is not required when a database
service is used.

The Connection name should be generated automatically from the Database
name.

Enter information to connect to the selected data source or click
"Change" to choose a different data source and/or provider.

Data source:

Oracle Rdb Database (RdbClient)

Server (name<port or Services )
MY _S0Q5_SERVER:MF_PERS

[7] Use Thin Server

User name: RDEMET_USER

Password: TITTITIIIL)

Save my password

Database name:

T

13



To connect to a database using a JDBC Thin Server:
For Server, enter the node address and port for a valid JDBC server that will
be running on the selected node. Remember to separate the node address

and port with a colon (:). The node address must be valid TCP/IP node
specification.

Click the Use Thin Server box.
For User name, enter a valid username for the database you will select.
For Password, enter the password for that user

To save the password for future sessions, check the Save password box.

For Database name, Enter a valid database file specification. This database

specification may include device and directory information as well as the
database filename and may use OpenVMS logical hames.

The Connection name should be generated automatically from the
Database name.

Enter information to connect to the selected data source or click
"Change" to choose a different data source and/or provider.

Data source:

Oracle Rdb Database (RdbClient) Lhange...

Server (name:<port or service>):
MY _TEST_MNODE:1701

Use Thin Server

User name: RDBMET_USER

Password: ITTTIT ]

Save my password

Database name:
DISKL:[MY_TEST_DATABASES]MF_PERSOMNMEL

Advanced..,

Test Connection I [ OK ] l Cancel J

14



Step7: Click Test connection.

- )
Microsoft Visual Studio M

| Test connection succeeded,

The test should succeed. Click OK.

If the test fails, it may be due to one or more of the following issues that you
must address before proceeding with further steps:

o The database listener or server is not started.
The database connectivity is not properly configured.
o You do not have the correct user name, or password.

Step8: In the Add Connection window, click OK.

Step9: In the Server Explorer, expand the database connection to show the
contents of the database . You should see Tables, Views, Procedures,
Functions, Packages, Synonyms, Sequences, and so on.

Server Explorer
Q W =
4 gW¥ Data Connections

i Tables

i Views

i Domains
B Synonyms
B Sequences
i Procedures
i Functions
i Outlines

¥og|oo] Jalo|dxg Jameg

o v v v

= Servers
b [S] SharePoint Connections

i Ifé. MY_50Q5_SERVER:GEMERIC DISKI1:[my_test_

Show Mavigation
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Chapter 4 Building a Simple .NET
Application Using ORDP.NET

This chapter contains:

o Creating a New Project

o Adding a Reference

o Adding Namespace Directives

« Designing the User Interface

e Writing the Connection Code

o Compiling and Running the Application
o Error Handling

4.1 Creating a New Project

Visual Studio groups all development code that you create into containers
known as projects. Simpler projects often contain only one file. In this section,
you will learn how to create a new development project.

The application you build in this chapter serves as a starting point for work in
subsequent chapters, so it is important to follow the order of this guide.

Note:
When necessary, instructions specify Visual C# or Visual Basic.

To start a new project:
Stepl: Start Visual Studio.

Open the Start menu, select All Programs, and then select Microsoft Visual Studio
2012.

The Microsoft Visual Studio IDE environment appears.

16



” Start Page - Microsoft Visual Studio

FILE EDIT VIEW DEBUG TEAM SQL TOOLS VISUALSVMN  TEST  ANALYZE  WINDOW  HELP

B -w e b ttach.. - A

Start Page & X

Xogoo|

GET STARTED HOW-TO VIDEOS (STREAMING)

Premium 2012

manual testers

:;i'ﬁ Improving quality 2 ulti-task
with unit tests ork

Recent

’ﬂ Easily reproducing & Easily testing user
issues through interfaces with
manual testing Coded Ul tests

project management

>

ATEST NEWS

Learn more with these short streaming videos:

ve unit testing New testing tools for :z‘ﬂ Enhanced features

for testing software
with Visual Studio

& Finding and
managing cloned
code

Step2: In the Start Page, under the Start heading, click New Project....

Alternatively, from the File menu, select New, and then select Project.

A New Project dialog box appears.

Step3: In the Installed Templates tree at the left of the screen, select the type

of project you are creating:
Visual C#:
Visual C#: Windows

Select Windows Forms Application.

—— e — -

New Project - P S
- dizE .NET Framework 4.5 ~ Sortby: Default i Search Installed Templates (Ctrl+E) P~
4 Installed ‘ C# . Vi 3

I ‘Windows Forms Application Visual C£ Type: Visual C#
4 Templates A project for creating an application with a
cx :
4 Visual C# r_‘l WPF Application Visual C& Windows Forms user interface
«my

cs

Web E Console Application Visual C#

Extensibility

Visual Basic:

17



Other Languages: Visual Basic: Windows

Select Windows Forms Application.

-— ™ . W, - h
New Project - el
P Recent MET Framework 4.5 ~ Sort by: Default -] &= Search Installed Templates (Ctrl+E) P~
4 Installed | VE - R .
| I Windows Forms Application Visual Basic Type: Visual Basic
4 Templates . A project for creating an application with a
b Visual C& r WPF Application Visual Basic Windows user interface
‘Windows Installer XML A
VB
LightSwitch E Console Application Visual Basic
4 Other Languages
5 \[:]
L gJ ASP.MET Web Forms Application Visual Basic
b Visual C++
SQL Server el s icuial Racir

Step4: In the Name field, enter the appropriate name.

Visual C#:

PERS Connect CS
Visual Basic:

PERS Connect VB

The abbreviation CS indicates C# projects and VB indicates Visual Basic
projects.

Step5: In Location, enter the directory where you want to save the files.

For this guide, enter this directory

C:\PERS_Projects

Step6: In Solution Name, the appropriate name, PERS_Connect_CS or

PERS_Connect_VB should appear.

A solution can contain several projects; when it contains only one project, you

can use the same name for both.

Step7: Check Create directory for solution.
Step8: Click OK.

18



= T e W ——
Tos | : e
P Recent .MET Framework 4.5 ~ Sort by: Default l Search Installed Templates (Ctrl+E) P~
4 Installed i o )
. | I Windows Forms Application Visual C2 Type: Visual C=
4 Templates A project for creating an application with a
P o) 9 PP
4 Visual C# rj WPF Application Visual C& Windows Forms user interface
Windows -
c=
Web Console Application Visual C#
Extensibility
. i
I Office Esi! Class Library Visual C#
Cloud =
. cit
Reporting E‘g! Portable Class Library Visual C#
b SharePoint =
c
Tty @ 'WPF Browser Application Visual C#
Test —H
WeF TG Empty Project Visual C#
e B] mpty Projec isual
C#
‘Lﬂ.llr;i;wilgstal\erXML EEI Windows Service Visual C#
ightSwitc
4 Other L C
o \ir al:lgaua.gr:s ii! WPF Custom Control Library Visual CF
1sual asIc <m>
P Visual s L WPF User Control Lib Visual C#
ser Lontrol Library 15ual
SQL Server k- |
b Visual F# 2
o Ofher Priect Tomes iE-J Windows Forms Cantrol Library Visual C#
-
b Online
Name: PERS_CONNECT_CS
Location: c\PERS_Projects |- Browse... |
Solution name: PERS_CONNECT_CS Create directory for solution
[[] Add to source control
()

The project is created.

The main window now displays a new title, either PERS_Connect_CS -
Microsoft Visual Studio or PERS_Connect_VB - Microsoft Visual
Studio, depending on the language, and contains Form1 shown below.

It is important to remember that many projects automatically name the first
form Form1. This is the name of the form control. Do not confuse this with
the actual name given to the code file, which is typically Forml.cs or
Forml.vb.

Both Form1 and Form1 . xx can be renamed. For the purposes of this guide,
we will rename Forml . xx several times.

19



w PERS_COMNMECT_CS - Microsoft Visual Studio
FILE EDIT  WIEW  PROJECT BUILD DEBUG  TEAM  SC

(R - p Start = Debug

a:/ Forml =3 EoR =5

5334M05 £3E(] X040

4.2 Adding a Reference

This section shows you how to add a reference to the
Oracle.DataAccess.Rdb.dl1 file, which contains the data provider,
Oracle Rdb Data Provider for .NET.

To add a reference:

Stepl: From the Project menu, select Add Reference.

bq PERS_CONNECT_CS - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUID DEBUG TEAM SQL  FORMAT
B - & ¥ AddWindows Form..
" 11 Add User Control...
Form.cs Do [
i Add Component.. —
% Add Class.. Shift+Alt+ C
+

-
z

2

=

2

o o2 Forml

o W Add New Data Source...

&

g ‘O Add New ftem... Ctrl+Shift+A
& 1 Add Existing Item... Shift+ Alt+A

Exclude From Project
B Show Al Files

Add Reference...

Add Service Reference... %
£ Setas StartUp Project
] Manage MuGet Packages...
[ Enable NuGet Package Restore
T  Refresh Project Toolbox ftems

&  PERS_COMNMECT_CS Properties...




The Add Reference windows appears.

Step2: In the Reference Manager window, in the Search Assemblies field,
Enter “Oracle.” And select Oracle.DataAccess.Rdb that is displayed by
clicking the box to the left of the name. Click OK.

Reference Manager - PERS_CONNECT €S P
4 Assemblies Oracle. K -
Framewaork MName Version Name:
Extensions b dEeelERTTER LR Oracle.DataAccess.Rdb
Search Results Created by:
Recent OracIIECnrpnrat\nn
Version:
I Solution 7321
File Version:
b COM 7321
P Browse
[ Browse... | I oK I [ Cancel

Note that the new reference appears in the Solution Explorer.

r  Solution Explorer > 1 x
@ % o-2udid o &H
Search Solution Explaorer (Ctrl+;) Do~

fa] Solution 'PERS_CONMECT_CS' (1 project)
4 PERS_CONNECT_CS
b & Properties
4 @l References
=B Microsoft.CSharp
=0 Oracle.DataAccess.Rdb
=B Systern
=B Systermn.Core
=B Systemn.Data
=B Systern.Data.DataSetExtensions
=B Systern.Deployment
=B Systern.Drawing
=B Systern.Windows.Forms
=0 Systern.Xml
=8 Systern.Xml.Ling
¥ App.config
[ Forml.cs
b ©* Program.cs

21



4.3 Adding Namespace Directives

You can add Oracle namespace directives that allow you to indicate an
assembly's namespaces within the module. To do this, add C# using

statements or Visual Basic Imports statements, at or near the top of a code
file.

Note:
Adding a reference makes the namespace available within the
application. Adding a namespace directive within the application code
makes the namespace more visible and allows for additional scoping.
To add Oracle Rdb namespace directives:
Stepl: With Forml active, from the View menu select Code.

Alternatively, you can use the F7 keyboard shortcut.

Wigw | Project  Buld Debug
[Z] Code F7
=] Designer shift+F7

"5 Server Explorer  Ctrl+w, L

.:j Solution Explorer Chrl4+W, 5

5| Class Yiew Chrl+Ww, ©

Step2:  Add the following statements to the list of declarations depending on
the language you are using.

Visual C#:

Add with other using statements, before the namespace.

using Oracle.DataAccess.RdbClient;
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Forml.cs [Design]®
43 PERS_CONMECT_CS.Forml
Slusing System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;
using System.Drawing;
using System.Ling;
using System.Text;
using System.Threading.Tasks;
using System.Windows.Forms;
using Oracle,DataAccess,RdbClient;|

530UN0S EIR(]  X0Q|00)

—Inamezpace PERS_CONNECT_CS

=] public partial class Forml : Form
{
= public Forml()
{

InitializeComponent();
}
}
}

Visual Basic:

Add to the top of the file, in the declarations section.

Imports Oracle.DataAccess.RdbClient

rml.vb*| Forml.vb [Design]* Formil.cs*
é:] {General) W é;’j(Declaratiuns)

Imports Oracle.Datgbcocess.RBdhClient
H Public Class Forml

|~End Class

Step3: Save the changes by selecting Save from the File menu, or using the
Ctrl+S keyboard shortcut.

4.4 Designing the User Interface
You can create a user interface by adding the toolbox controls to the design
form. This interface accepts connection information from the user.
To add toolbox controls:

Stepl: From the View menu, select Designer.

This opens Form1, in design view, if it is not already open.
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You will toggle between Code and Designer a lot. The keyboard shortcuts are
F7 and shift- F7 respectively.

Step2:
Step3:

From the View menu, select Toolbox.
In the Toolbox, expand Common Controls.

-
=8 Toolbox v 2 X

xoq|

s33un05 eje(

-

Step4:

Search Toolbox P~

P All Windows Forms H ‘
4 Common Controls

=

Pointer

Button
CheckBox
CheckedListBox
CornboBox
DateTimePicker
Label

LinkLabel
ListBox
ListView
MaskedTextBox
MonthCalendar
Motifylcon

MNurmericUpDown

HEFrPEAENED >

SN rERe AEGER B

PictureBox
ProgressBar
RadioButton
RichTextBox
TextBox
ToolTip
TreeView
‘WebBrowser

ntainers

In the Toolbox, select Label, and drag it onto the Form1.

Forml.cs* Fnrml.cs [Design]* + X

a2! Forml = e X

Step5:

On Form1, right-click labell.

24



o Form oo e
" <> View Code 7]
i Lock Controls
Select 'Forml'
M Cut Ctrl+X
O Copy Ctrl+C
L |
Paste Special »
X Delete Del
K Properties
[y

Step6: From the menu, select Properties, if the Properties Window is not
already visible.

The Properties Window appears.

Step7: 1In the Properties Window, change the Text property from labell to

User ID.
Properties * 1 x
labell System Windows.Forms.Label -
=% [D]F
BorderStyle Mone -
Cursar Default
FlatStyle Standard
Font Microsoft Sans Serif, 8.25pt
ForeColor - ControlText
Image |:| (nong)
IrnageAlign MiddleCenter
Imagelndex I:l (none)
Imagekey |:| (none)
Imnagelist (none)
RightToleft M

o
User D
w

TextAlign
Text

Topleft

The text associated with the control.
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Step8: Repeat steps 4 through 7 three times, placing three more labels on
Form 1 and changing their text properties to Password, Server and
Database.

Forml.cs* Fc:rn"ll.cs[I]B'lgr‘[lt | X
a-' Forml [E=3 E= =

User ID  Password Server Databaze

Step9: You may want to now expand the form by dragging the left margin to
allow for reasonably sized fields to be accommodated. In the Toolbox, select
TextBox, and drag it onto the Form1, under the User ID label.

o' Forml E'@

User ID Password Server Database

Step10: In the Properties Window, change the Name property to userID.

Properties > X
userlD Systern.Windows.Forms. TextBox -

5% [ £

(ApplicationSettings) <
(DataBindings)
Tag
Bl Design
(Mame) userlD
GenerateMember True
Locked False
Meodifiers Private
Bl Focus
CausesValidation True I}

F 1 awnnt
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Step11: Repeat steps 9 and 10 three times, positioning three more text boxes
under the existing labels, and setting the Name property to password,
server and database.

a2 Forml E @

User ID Password Server Database

Stepl12: Select the text box under the Password label. In the Properties
Window, scroll to the PasswordChar property and set it to an asterisk (*).

This masks the password during entry.

password Systemn.Windows.Forms. TextBox -

[2]% [D] £

ContextMenuStrip (none) e
Enabled True

HideSelection True

ImeMaode MNoControl

MaxLength 32767

Multiline False
Passworacrar

ReadOnly False

SheortcutsEnabled True

Tablndex 5

TabStop True

Step13: From the Toolbox, select Button and drag it onto Form1.

In the Properties Window, change the Text property of the button from
buttonl to Connect, and change the Name property to connect.

a2 Forml == ==
User ID Password Server Database
]
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Step14: Save.

Showe Mavigation

4.5 Writing the Connection Code

Now we write the code that takes the information provided to the user interface and
connects to the database.

To connect to the database, you must create a connection object.
To write code that connects to the database:

These steps enable your application to connect to the database based on data
that the user enters into the Form1 control. See Compiling and Running the

Application.
From the View menu, select Code.

Stepl: Add the code indicated to instantiate a database connection string.

Visual C#: Add the class variable conn to the Form1 class right after the
public Forml () block with this code.

private RdbConnection conn = new RdbConnection () ;
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Forml.cs*| Forml.cs [Design]* | Start Page -

“I§ PERS_Conneck_C3.Forml “ || g¥conn

3|5 *

Eusing System:
using 3Iystem.Collections.Generic;
using Iystem.ComponentModel;
using Iystem.Data;
using 3ystem.Drawing;
using Iystem.Text;
using 3ystem.Windows.Forms:
using Cracle.Datalocess.RdbClient;

[ namespace PERS_Connect C35
{

public partial class Forml @ Form

{
public Formli()
{

InitializeComponent () ;

¥
private RdbConnection conn = new RdbConnection() :|

Visual Basic: Add the conn class variable in the Form1 class declaration,
using this code.

Public Class Forml
Dim conn As New RdbConnection

Forml.wb*| Forml.wb [Design]* | Start Page

“t% Form1 + || &l {peclarations)
Inwports Oracle.Datalccess.RdbClient
] Publie Class Forml

L Dim conn iz New RdbConnection
End Clas=

Step2: Save your changes.

Step3: Change to Designer view by clicking on the View menu and selecting
Designer.

Step4: Double-click the Connect button on Form1 to open the code window
to the connect Click () method.

Insert the code indicated into the connect Click () method.

Visual C#:

conn.ConnectionString = "User Id=" + userID.Text +
";pwd=" + password.Text +
";server=" + server.Text +
";database=" + database.Text +
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";type=Thin;";

conn.Open () ;

Visual Basic:

conn.ConnectionString = "User Id=" + userID.Text &
";pwd=" + password.Text & _
";server=" + server.Text & _
";database=" + database.Text &
";type=Thin;"

conn.Open ()

Visual Basic Imports statements, at or near the top of a code file.

Before a connection can be opened, it must be built from user input for the
User Id, pwd, server,and database.
The Open () method makes the actual connection.

Note that in this example we are making a connection to a JDBC Thin Server
as designated by the ";type=Thin;" portion of the connection string we are
building. If you wish to make a connection to a SQL/Services service, omit
this part of the connection string.

Step5: Setthe Enabled attribute of the button to false by inserting the
indicated code at the end of the connect Click () method.

This disables the Connect button, which is a good practice once a
connection is successfully made.

Visual C#:

connect.Enabled = false;
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Forml.cs [Design]*

#z PERS_CONNECT_CS.Forml - @, connect_Click{object sel
using System.Text;
using System.Threading.Tasks;
using System.Windows.Forms;
using Oracle.DataAccess.RdbClient;

S22UN0g ele(Q]  X0g|oo |

-Inamespace PERS_CONNECT_CS

= public partial class Forml : Form
{
= public Forml()

{

InitializeCompanent();
private RdbConnection conn = new RdbConnection();

= private void connect_Click(object sender, Eventargs e)
{
conn.ConnectionString = "User Id=" + userID.Text +
"ipwd=" + password.Text +
"i;server=" + server.Text +
";database=" + database.Text +
";type=Thin;";

conn.Open();
connect.Enabled = false;

Visual Basic:
connect.Enabled = false
Form1.vb*~ Forml.wb [Design]* Formé.cs [Design] Farm3.cs [Design] Form1.cs [Design] -

[Zl{General) v ||iZi(Declarations)

Dim conn s New BdbConnection

B Private Sub Buttonil Click{ByVal sender s System.Object, ByVal e As System.Eventirgs

conn.Connectiondtring = "User Id=" + userID.Text & _
Mrpwd=" + password.Text &
";database=" + datsbase.Text & _
"Icype=Thin:"

conn. Open()
connect.Enabled = False
o End Zub
“End Class

You have now finished writing an application that can connect to the Oracle
Rdb database.

The following sections show how to use it.

4.6 Compiling and Running the Application

This section shows how to compile and run the application you created in the

previous sections.

To compile and run the application:
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Stepl: From the Build menu, select Build Solution.

ning) - Microsoft Visual Studio

T BUILDF  DEBUG  TEAM  50QL  TOOLS  WISUALSWVM  TEST

i % Build Solution F6
T Rebuld Solutio
Clean Solution
— Run Code Analysis on Solution Alt+F11
Cor . wurl
ks Build PERS_COMMECT_CS Shift+Fa

Rebuild PERS_COMNMECT_CS
Clean PERS_COMMECT_CS
€r Publish PERS_CONNECT_CS
Run Code Analysis on PERS_COMMECT _C5

Batch Build...

T

i

Step2: Ensure that there are no errors reported in the output window,
available from the View menu.

The following graphics shows a typical output result.

Output
Show output from:  Build v £ fa
Ip------ Build started: Project: PERS_COMMECT_CS, Configuration: Debug Any CPU ------

1> PERS_CONNECT_CS -> c:\PERS_Projects\PERS_CONNECT_CS\PERS_CONNECT_CS\bin\Debug\PERS_CONNECT_CS.exe
==———————— S ENi 1d="1 succeeTedJ @ failed, @ up-to-date, @ skipped ==========

1
Error List Output  Find Results1 | Find Symbol Results

Step3: If there are any errors indicated, from the View menu, select Error
List and fix the errors.

Step4: From the Debug menu, select Start Without Debugging to run the
application.
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DEBUG TeEAM  SQL TOOLS  VISUALSVM  TEST  ANA

Windows L
i Graphics L

P Start Debugging F5 jec
P Start Without Debugging Ctrl+F5
sl = Start Performance Analysis L\\s Alt+F2
;I 1 Start Performance Analysis Paused Ctrl+Alt+F2
JawaScript Analysis L
{Ejl-[a Attach to Process...
Exceptions... Ctrl+D, E
G. Steplnto F11
G Step Owver F10

Step5: In the Form1 application, enter the User ID, Password , Server, and
Database. If you used the connection string exactly as shown in Step 4
above, you will be making a connection to a JDBC Thin Server. Please ensure
that the data you enter in the Server field does contain a valid JDBC server
specified in the form “host :port”, for example “my server node:1701"

If you omit the “; type=Thin; ” part of the connection string, then you are
requesting for a SQL/Services service connection, in which case ensure the

data entered in the Server field is in the form of “host :service” for
example, “my sgs server:GENERIC".

Step6:
Click Connect.

Once the connection is opened, the Connect button is disabled. You have
succeeded in implementing a connection to an Oracle Rdb Database.

4.7 Error Handling

Applications must be able to handle run-time errors gracefully. For example, if
you try to log in using an incorrect password, the application you developed
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so far cannot establish a connection to the database, and exits with the
following unhandled exception

%RDB-E-AUTH_FAIL: authentication failed for user

You must reselect Start Without Debugging to try this with a different
password.

Error handling manages occurrences of conditions that change the normal
flow of program execution. Oracle Rdb Data Provider for .NET contains a
single classes for error handling and support:

e The RdbException class represents an exception that is thrown when the
Oracle Rdb Data Provider for .NET encounters an error. Each
RdbException object contains a description and an error number that
describes the error or warning.

4.7.1 Using Try-Catch-Finally Block Structure

.NET languages use Try-Catch-Finally block structure for error handling. With
this structure, the Try code is the main code, the goal that the application
wants to accomplish. The Catch code catches errors of various types, as
shown in the next two section. The Finally block comes last and always
executes.

The Finally block frequently contains the Di spose method, which closes and
disposes of the connection. Having the Dispose method in the Finally block
ensures that the database connection is always closed after the Try-Catch-
Finally block completes. Closing database connections after the application no
longer requires database access is important for many reasons, especially data
security.

Attempting to close a closed database connection does not cause an error.
The attempt is irrelevant. Nonetheless, placing Dispose () in the Finally
code block guarantees that the connection is closed.

The next section shows how to use Try-Catch-Finally block structure with
general errors, and the section after that, with Oracle Rdb errors.

4.7.2 Handling General Errors

This section shows how to handle general errors using a Try-Catch-Finally
block.
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To handle general errors:

Stepl: Change the code of the connect Click () method in Forml by
adding an implementation of the Try-Catch-Finally syntax.

New code is in bold font.

Visual C#:

private void connect Click(object sender, EventArgs e)
{
conn.ConnectionString = "User Id=" + userID.Text +
";pwd=" + password.Text +
";server=" + server.Text +
";database=" + database.Text +
";type=Thin;";conn.Open () ;

try

{
conn.Open () ;
connect.Enabled = false;

}

catch (Exception ex)

{

MessageBox.Show (ex.Message.ToString()) ;

}
finally

{

conn.Dispose () ;

}

Alternatively, you can use C# syntax that disposes of a connection when it
goes out of scope, with the using keyword, as follows:

using (RdbConnection conn = new RdbConnection())
{

conn.Open () ;

// application code

Visual Basic:

Try
conn.Open ()
connect.Enabled = false

Catch ex As Exception
MessageBox.Show (ex.Message.ToString())



Finally
conn.Dispose ()
End Try

Step2: From the Build menu, select Rebuild Solution.
Ensure that there are no errors.
Step3: From the Debug menu, select Start Without Debugging.

Step4: Run the application again, as described in section Compiling and
Running the Application, and attempt to connect using an incorrect password.

This time, the application catches the error and displays it in a pop-up
window, %RDB-E-AUTH_FAIL: authentication failed for user.

Failed to connect : in <idbjdbcsreconnect failues
ZRDE-E-AUTH_FAIL, authenbcation failed for user muray
(@rdb. Client. <ides.

Showe Mavigation
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Chapter 5 Retrieving and Updating with
ORDP.NET

This chapter contains:

Using the Command Object

Retrieving Data: a Simple Query

Retrieving Data: Bind Variables

Retrieving Data: Multiple Values

Using the DataSet Class with Oracle Rdb Data Provider for .NET
Enabling Updates to the Database

5.1 Using the Command Object

To view, edit, insert or delete data in a database, you must encapsulate a
request in an RdbCommand object specifying a SQL command, stored
procedure, or table name. The RdbCommand object creates the request,
sends it to the database, and returns the result.

To use the command object:
Stepl: Make two copies of Forml . xx, from application PERS_Connect_xx in

Building a Simple .NET Application Using ORDP.NET. To make copies, see the
instructions in Copying a Form.

Name the copies Form2.cs or Form2.vb and Form3.cs or Form3.vb.
The first copy is for the first part of the chapter, and the second copy for the
second part of the chapter

Step2: Open Form2.cs or Form2.vb.

Note that the actual form in the designer still says Form1, as you renamed
code files but not the actual form controls within the project.

Step3: Create a string that represents the SQL query and add to the body of
the try statement.

The new code is in bold typeface.

Visual C#:
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try

conn.Open () ;
connect.Enabled = false;

// SQL Statement
string sql = "select department name from departments"
+ " where department code = ‘ENG’'";

Visual Basic:

Try
conn.Open ()
connect.Enabled = False
Dim sql As String = "select department name from departments" &
- "where department code = ‘ENG’"

Step4: Use the new sgl variable to create the RdbCommand object, and set
the CommandType property to run a text command.

Visual C#:

try

{
conn.Open () ;
connect.Enabled = false;

// SQL Statement
string sql = "select department name from departments"

+ " where department code = ‘ENG’'";

RdbCommand cmd = new RdbCommand(sql, conn) ;
cmd . CommandType = CommandType.Text;

Visual Basic:

Try
conn.Open ()
connect.Enabled = False

Dim sqgl As String = "select department name from departments" &
"where department code = ‘ENG’'"

Dim cmd As New RdbCommand(sql, conn)
cmd.CommandType = CommandType.Text

Step5: Save your work.
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5.2 Retrieving Data: a Simple Query

This section demonstrates retrieving data from the database.

The ExecuteReader () method of an RdbCommand object returns an
RdbDataReader object, which can be accessed to display the result on the
form. The application uses a ListBox to display the results.

To

Stepl
the

retrieve data:

: Create an RdbDataReader object, by adding the code indicated to

bottom of the Try block of the connect Click () method.

This enables you to read the result of the query.

The new code is in bold typeface

Visual C#:

try
{

conn.Open () ;
connect.Enabled = false;

// SQL Statement
string sql = "select department name from departments"
+ " where department code = ‘ENG’'";

RdbCommand cmd = new RdbCommand (sgl, conn);
cmd.CommandType = CommandType.Text;

RdbDataReader dr = cmd.ExecuteReader() ;
dr.Read() ;

Visual Basic:

Try

conn.Open ()
connect.Enabled = False

Dim sqgl As String = "select department name from departments" &
"where department code = ‘ENG’"

Dim cmd As New RdbCommand (sgl, conn)
cmd.CommandType = CommandType.Text

Dim dr As RdbDataReader = cmd.ExecuteReader ()
dr.Read()

39



Step2: Open Forml in Design view. From the View menu, select Designer.

Step3: From the View menu, select Toolbox.

Step4: From the Toolbox, select a Label and drag it onto Form1.

Step5: From the View menu, select Properties Window.

Step6: In the Properties window, change the Text of the label to
Department.

Step7: From the Toolbox, under Window forms, select a ListBox and drag it
onto Forml.

Step8: In the Properties window, under Design, change the Name to
departments.

User D Password Server Databaze

departments

Step9: Add accessor type methods for retrieving data from the query result.

Double-click the connect button to edit the connect click () method,
and add the code indicated to the bottom of the try block.

Visual C#:
departments.Items.Add(dr.GetString(0)) ;
Visual Basic:

departments.Items.Add (dr.GetString(0))

Typed accessors, such as GetString, return native .NET data types and
native Oracle Rdb data types. Zero-based ordinals passed to the accessors
specify which column in the result set to return.

The try block should look like this now:

Visual C#:
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try

conn.Open () ;
connect.Enabled = false;

// SQL Statement
string sgql = "select department name from departments"

+ " where department code = ‘ENG'";

RdbCommand cmd = new RdbCommand (sgl, conn);
cmd.CommandType = CommandType.Text;

RdbDataReader dr = cmd.ExecuteReader () ;
dr.Read() ;

departments.Items.Add (dr.GetString (0)) ;

Visual Basic:

Try
conn.Open ()
connect.Enabled = False
Dim sqgl As String = "select department name from departments" &
"where department code = ‘ENG’"

Dim cmd As New RdbCommand (sgl, conn)
cmd.CommandType = CommandType.Text

Dim dr As RdbDataReader = cmd.ExecuteReader ()
dr.Read ()

departments.Items.Add (dr.GetString(0))

Step10: Build and save the application.
Step11: Run the application. Enter the login server and database information.

After you connect, the departments list box shows Engineering, the

correct name for department with code ' ENG’ in the Departments table, as
requested by the SELECT statement.



[}ser D Password Server Databaze
Rdbnet_uger | e S055erverGEMERIC uzerl:[dbs]mf_personnel

Engineering

5.3 Retrieving Data: Bind Variables
Bind variables are placeholders inside a SQL statement.

The following code shows a typical SELECT statement that does not use bind
variables, with the value 10 specified in the WHERE clause of the statement.

SELECT department name FROM departments WHERE department code = ‘ENG’

The following code replaces the numerical value with a bind variable
:department id. A bind variable identifier always begins with a single
colon ( :).

SELECT department name FROM departments WHERE department code =
:department id

Note that bind variables can also be used with UPDATE, INSERT, and
DELETE statements, and also with stored procedures. The following code
illustrates how to use bind variables in an UPDATE statement:

UPDATE departments SET department name = :department name
WHERE departname code = : department id

You can use the RdbParameter class to represent each bind variable in
your .NET code. The RdbParameterCollection class contains the
RdbParameter objects associated with the RdbCommand object for each
statement. The RdbCommand class passes your SQL statement to the
database and returns the results to your application.

To retrieve data using bind variables:
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Stepl: Move the ListBox named Departments to the right.

Step2: From the View menu, select Toolbox.

Step3: From the Toolbox, select a TextBox and drag it onto Form1, under the
label that says Department.

Step4: From the View menu, select Properties Window.

Step5: In the Properties window, change Name to departmentID.

Step6: Change the SELECT statement to use the bind variable by adding the
code indicated to the Try block of the connect Click () method.

Changed or new code is in bold typeface.

Visual C#:

string sgl = "select department name from departments "+
"where department code = :department id";
RdbCommand cmd = new RdbCommand(sgl, conn);
cmd.CommandType = CommandType.Text;
RdbParameter p department id = new RdbParameter ("department id",
DbType.String) ;

p_department id.Value = departmentID.Text;
cmd.Parameters.Add (p_department id);

RdbDataReader dr = cmd.ExecuteReader () ;
dr.Read() ;

departments.Items.Add (dr.GetString(0)) ;

Visual Basic:
Dim sgl As String = "select department name from departments " &
"where department code = :department id"

Dim cmd As RdbCommand = New RdbCommand (sgl, conn)
cmd.CommandType = CommandType.Text

Dim p department id as RdbParameter = new
RdbParameter (“department id”, DbType.String)

p_department id.Value = departmentID.Text
cmd.Parameters.Add (p_department id)

Dim dr As RdbDataReader = cmd.ExecuteReader ()
dr.Read ()

departments.Items.Add(dr.GetString (0))

For this code, the parameter object sets the DbType property, but there is no
need to set the Direction property because it uses the default value,
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Input. There is no need to set the Size property because the object is an
input parameter, and the data provider can determine the size from the value.

Step7: Save and run the application.

Step8: Enter the login information, and a typical department code, such as
“"MNFG”, from the MF_PERSONNEL database.

Step9: Click Connect.

The application returns the name of the department that corresponds to the
department ID.

| & Form1 FEX]
Uszer D Pazsword Server Database
Rdbret_user | [T S05Server GENERIC uzer!:[dbz]mf_Personnel
Department

MNFG I anufacturing

5.4 Retrieving Data: Multiple Values

You frequently need to retrieve more than just one value from the database. A
DataReader object can retrieve values for multiple columns and multiple
rows. Consider the multiple column, multiple row query in the following
example:

SELECT department code, department name, manager id FROM departments
WHERE department code < ‘ENG’

Processing multiple rows from the DataReader object requires a looping
construct. Also, a control that can display multiple rows is useful. Because the
RdbDataReader object is a forward-only, read-only cursor, it cannot be
bound to an updatable or backward scrollable control such as Windows Forms
DataGrid control. An RdbDataReader object is, however, compatible
with a Li stBox control.

To retrieve multiple values:
Stepl: Inthe try block of the connect Click () method, change the SQL

query to return a multiple row result set and add a while loop to enclose the
read method that displays the department names.
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Visual C#:

try
{

string sgl = "select department name from departments " +
"where department code < :department id";

while (dr.Read())
{

departments.Items.Add (dr.GetString(0)) ;
}

Visual Basic:
Try

Dim sgl As String = "select department name from departments " &
"where department code < :department id"

..While (dr.Read())

departments.Items.Add (dr.GetString (0))
End While

Step2: Save and run the application.
Step3: Enter the login information and enter "ENG” for the department.
Step4: Click Connect.

The application returns the name of the departments that correspond to the

query.
2 o1 B
Usger ID Pagsword Server Databage
Rdbret_user | e S055erver GENERIC uzerl:[dbs]mf_Personnel
Depatiret
ENG Corparate Administra_tinn

Electronics Engineering
Large Systems Engineering
techanical Engineering

5.5 Using the DataSet Class with Oracle Rdb Data Provider for
NET
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The DataSet class provides a memory-resident copy of database data. It
consists of one or more tables that store relational or XML data. Unlike an
RdbDataReader object, a DataSet is updatable and backward scrollable.

To use the DataSet class:

Stepl: If you have not done so before, make another copy of the Form1 that
you completed in Chapter 3, and name it Form3.vb or . cs, as described in
Copying a Form

Step2: If Forml.xx does not appear in the Solution Explorer, from the
Project menu, select Show All Files.

Step3: From the View menu, select Designer view.

Step4: From the View menu, select Toolbox.

Step5: From the Toolbox, select a DataGridView and drag it onto Form1.

Step6: From the View menu, select Properties Window.

Step7: In the Properties window, change the Name of the data grid view to
departments.

[® Form1

UserID.

Password Server Database
= X ;e

Step8: From the View menu, select Code.
Step9: Immediately after the conn declaration in the code, add variable
declarations to the class variables, as indicated.

Visual C#:

public partial class Forml : Form

{

public Forml ()

{

InitializeComponent () ;

}

private
private
private
private
private

RdbConnection conn = new RdbConnection () ;
RdbCommand cmd;

RdbDataAdapter da;

RdbCommandBuilder cb;

DataSet ds;
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Visual Basic:

Public Class Forml
Dim conn As New RdbConnection
Private cmd As RdbCommand
Private da As RdbDataAdapter
Private cb As RdbCommandBuilder
Private ds As DataSet

Step10: Within the connect Click () method try block, add code to:
o Query the database
o Fill the DataSet with the result of the command query
o Bind the DataSet to the data grid (departments)

Visual C#:

conn.Open () ;
connect.Enabled = false;

string sgl = "select * from departments where "+
"department id < ‘ENG'";

cmd = new RdbCommand (sgl, conn);

cmd.CommandType = CommandType.Text;

da = new RdbDataAdapter (cmd) ;

cb = new RdbCommandBuilder (da);

ds = new DataSet ()

da.Fill (ds);

departments.DataSource = ds.Tables[0];
Visual Basic:

conn.Open ()
connect.Enabled = False

Dim sgl As String = "select * from departments where " +
"department id < ‘ENG’"

cmd = New RdbCommand (sgl, conn)

cmd.CommandType = CommandType.Text

da New RdbDataAdapter (cmd)
cb = New RdbCommandBuilder (da)
ds = New DataSet ()

da.Fill (ds)

departments.DataSource = ds.Tables (0)

Stepl11: Build and save the application.
Step12: Run the application, entering the login and data source.



After you successfully connect to the database, the data grid is populated with
the results of the query.

Form

User D Pazsword Server Database

Rdbnet_uger | [T SOSServer GEMERIC uzerl:[dbs]mf_Perzannel
DEPARTMEMT ... | DEPARTMEMT_... = MAMAGER_ID

.4 ADMN Corporate Admi... 00225

ELEL Electronics Engin,., 00188
ELGS Large Systems E,,. 00369
ELMC Mechanical Engi... 00190

5.6 Enabling Updates to the Database

At this point, the DataSet contains a client copy of the database data. In
this section, you will add a button that enables client data changes to be
saved back to the database. The following section will show you how to test
updating, inserting, and deleting the data.

To enable saving data from the DataSet to the database:

Stepl: From the Toolbox, drag and drop a Button onto Form1.
Step2: In the Properties window, change the Name of the button to save.

Change the Text property to Save.

Step3: At the top of the Properties Window, click Events (the lightning bolt). In
the list of events, select the click event. In the second column, enter the event

name, save Click.

[® Form1 @@@

BearlDooe = o Paswod 0 Servers = [Doisbewi

Save
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Step4: From the View menu, select Code.
Step5: Add code that updates the data, to the body of the save Click ()
method, as indicated.

Visual C#:

da.Update (ds.Tables[0]) ;

Visual Basic:

da.Update (ds.Tables (0))

You may see some errors show up in the Error List. These will disappear after
you add the code in the next step.

Step6: Within the Form () method or Forml Load method, add the code
indicated.

Visual C#:

public Forml ()
{

InitializeComponent () ;
save.Enabled = false;

}

Visual Basic:

Private Sub Forml Load(ByVal sender As System.Object, &
ByVal e As System.EventArgs) Handles MyBase.Load
save.Enabled = false

Step7: Within the connect Click () method try block, add code to
enable the Save button as indicated:

Visual C#:

conn.Open () ;

departments.DataSource ds.Tables[0];

save.Enabled = true;

Visual Basic:

conn.Open ()

departments.DataSource = ds.Tables (0)
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save.Enabled = True

Step8: Remove the conn.Dispose () call from the finally block in the

connect Click () method.

Note: In the previous code used in this example, this method was necessary
to dispose or close the connection. However, with these changes to the code,
it is necessary to keep the connection open after the query result returns, so
that data changes made by the end user are propagated to the database. A
general override call, components.Dispose (), is already part of the

definition of Form1.

Step9: Build and save the application.
Step10: Run the application, entering the login and data source.

After you successfully connect to the database, the data grid is populated with

the results of the query.

DEPARTMENT _... DEPARTMENT_...
» ADMM Corpaorate Admi...

ELEL Electronics Engin...

ELGS Large Systems E...

ELMC Machanical Engi...

Uszer ID Passward Server
[Relbnet_user [== | |sasserverGENERIC |

MANAGER_ID

02z
00158
Q0365
o190

Database
uzer]:[dbs]mi_Personnel |

Save

Showe Mavigation
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Chapter 6 ORDP.NET and Visual Studio
Wizards

In this section you will use the Visual Studio integrated development
environment (IDE), along with the standard Visual Studio wizards to
automatically generate the code to access data from your Rdb database

This chapter contains:

Create a New application

Add connection to RDB database in MS server explorer
Create a datasource for the employees table

Design the windows application

6.1 Create a New application

Create a new windows forms application using the File >New - project
menu. Call it empapp.

See Creating a New Project for the steps to create a new project.

6.2 Add connection to Rdb database in Server Explorer

See Connecting to the Oracle Rdb Database for steps to connect to your
database.

6.3 Create a datasource for the employees table
To create a new Data Source:

Stepl: Using the top-level menu Project - Add New Data Source.

o1



m empapp - Microsoft Visual Studio
PROJECT BUILD DEBUG  TEAM

FILE EDIT  VIEW

e - 8-
w
i
:.—? #% empapp.Forml
E using Sys
a using Sys
using Sys
- tng S}" .
e using Sys
g using Sys
E

Step2: In the wizard, keep the default selection for “"Database”. Click Next
Step3: In Choose a Database Model keep the default selection for

< 4O E

D"' n 1]

Add Windows Form...

Add User Control...

Add Component..,

Add Class...

Add Mew Data Source... %
Add New Item...

Add Existing Item...

Exclude From Project

“Dataset”. Click Next

Step4: From the list of connection, select the connection to the sample that

5QL  TOOLS

Shift+Alt+C

Ctrl+Shift+ A
Shift+Alt+ A

]

was created that was created earlier, select the option to include the sensitive
data in connection string. Click Next

-

Data Source Configuration Wizard

B[ |

ii) Choose Your Data Connection

Which data connection should your application use to connect to the database?

l MY_SQ5_SERVER:GEMNERIC DISK1:[rny_test_databases]mf_personnel

'l ’ MNew Connection..,

@ Yes, include sensitive data in the connection string.

Connection string that you will save in the application (expand to see details)

|

Mext = l

This connection string appears to contain sensitive data (for example, a password), which is required to connect to the
database. However, storing sensitive data in the connection string can be a security risk. Do you want to include this
sensitive data in the connection string?

1 Mo, exclude sensitive data from the connection string, I will set this information in my application code,

Cancel

Stép5: Check to save the connection string to the Application Configfjration

File Click Next
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-

Data Source Configuration Wizard

Yes, save the connection as:

i_—) Save the Connection String to the Application Configuration File

Storing connection strings in your application configuration file eases maintenance and deployment. To save the
connection string in the application configuration file, enter a name in the box and then click Next,

Do you want to save the connection string to the application configuration file?

_my_test_databases_mf_personnelConnection5tring

[ P ——— H

]

Step6: A tree of available table will be displayed, select the employees table
from the list of tables by checking the box next to it. Click finish

-

Data Source Configuration Wizard

? i) |

i:—.l) Choose Your Database Objects

Which database objects do you want in your dataset?

4 @ =y Tables
» [C1FA CANDIDATES
> [C]BH COLLEGES
» [C] P9 DEGREES
> [C1ER DEPARTMENTS
> [/] F8 EMPLOVEES
- [C1 B JOB_HISTORY
> [C1E8 Joes
> [C] B RESUMES
» [C1ER SALARY_HISTORY
> [C] F WORK_STATUS
> D WViews
[T stored Procedures
Df-‘l' Functions

DataSet name:

__my_test_databases_mf_personnelDatalet

< Previous

Finish [ Cancel
|
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Step7:
panel.

You can make the data source window visible using the top level menu

View - Other Windows-> Data sources

w empapp - Microsoft Visual Studio
VIEW  PROJECT  BUILD

FILE  EDIT

w

g

o

™ b4 EMpag

=

= us:

=]

] us:
us:

—

o us:

o

T us:

o

B

=] —Inar

o

& i

w

o =

c

=

=

o =

V¢

ol |- HE |

O I il

BERed 02

bl

Code

Designer

Open

Open With...
Solution Explorer
Tearn Explorer
Server Explorer
SQL Server Object Explorer
Bookmark Window
Call Hierarchy
Class View

Code Definition Window
Object Browser
Error List

Output

Start Page

Task List

Toolbox

Find Results

Other Windows
Toolbars

Full Screen

Mavigate Backward

TEAM  SQL
F7
Shift+F7

Ctrl+W, 5
Ctrl+Y, Ctrl+M
Ctrl+W, L
Ctrl+', Ctrl+5
Ctrl+W, B
Ctrl+W, K
Ctrl+W, C
Ctrl+W, D
Ctrl+W, J
Ctrl+W, E
Ctrl+W, O

Ctrl+W, T
Ctrl+W, X

Shift+ Alt+Enter

Ctrl+-

A data source for employees will be added in the “Data Sources” tab

Page Inspector

Load Test Runs

ol % & # Qg

Layer Explorer

TOOLS  VISUALSVN AMALYZE  WINDOW
A_imf %% n
* @ Forml()
rentArgs e)
Command Window Ctrl+W, A
Data Sources Shift+Alt+D
‘Web Browser % Ctrl+W, W
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m empapp - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BULD DEBUG  TE/
L 0- B - e b Start -
o e a0

EIPIET " Lccoabasesm_peromnelDaase

= - R EMPLOYEES

$32UN0S B18(] XOQ|O0 |

6.4 Design the windows application

Step1l.:

Ensure that From1.cs is open in design mode.

w empapp - Microsoft Visual Studio
EEILE EDIT  MIEW  PROJECT BUILD DEBUG  TEAM ¢

‘e-

Forml.cs®

ﬁj"'ﬁuu" 9' P Start ~ Debug

Forml.cs [Design]® + X

5324N0S B3R[] X0QIoo| J210|dx3 ;amag

o2 Formil = ECh| <

Step2:

Drag and Drop the Employees data source from the data sources

window onto the form. You will have to drag the left side of the form to make

it wider so it may accommodate the fields from employees.
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Step3:

| Show Mavigation ;

Forml.cs® Forml.cs [Design]* + X

M40 of (0} (b M [ K W

&

ADDRESS_DATA_ ADDRESS_DATA_ BIRTHDAY

CITYy

EMPLOYEE_ID

FIRST_NAME

LAST_NAME MIDDLE]

532UN05 BleQ  X0q|oo] Jalojdxg anag

N I of100 | b b |4k X W

Build and Run the windows application

EMPLOYEE_ID

FIRST_NAME

LAST_NAME

ADDRESS_DATA_ ADDRESS_DATA_ BIRTHDAY
» 28/03/1947

00164

Alvin

Toliver

120 Tenby Dr. .. 15/05/1354

00165

Tery

Smith

15 Union Square ... 20/03/15954

00166

Rick

Dietrich

143 Pine 5t 5/03/1937

00167

Kipatrick

87 WestRd. .. 23/10/1932

00168

MNorman

Mash

51 Maple 5. .. 13/08/1938

00165

Susan

Gray

140 Seares Rd. ... 3/06/1957

00170

Brian

Wood

C-RC-BE-B-N- - -

67 Underhill St 29/01/1932

o

Auwa

D'Amico
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Chapter 7 ORDP.NET and drag and drop

In this section you will use the Visual Studio integrated development
environment (IDE), along with drag and drop to automatically generate the
code to access data from your Rdb database.

This chapter contains:

Create a New application

Add connection to RDB database in MS server explorer
Add a new Typed DataSet

Designing the windows application

Running the windows application

7.1 Create a New application

Create a new windows application using the File > New - project menu.
Call it empapp?2.

See Creating a New Project for the steps to create a new project.

7.2 Add connection to Rdb database in Server Explorer

See Connecting to the Oracle Rdb Database for steps to connect to your
database if you do not already have a connection.

7.3 Add a new Typed DataSet

To add a new Typed DataSet to your project:

Stepl: Using the Microsoft Solution Explorer, right click on the empapp2, and
select Add > New Item

S7



Solution Explorer

& % o--wdid »F
Search Solution Explorer (Ctrl+;) P~
Tl Solution ‘empapp’ (1 project) o
[l B
* = N
ki Build E Properties
Rebuild References
Clean =B Microsoft.CSharp
© Publich 5-8 Oracle.DataAccess.Rdb
UBlSh... =B Systern
Run Code Analysis =8 System.Configuration
Scope to This =8 Systemn.Core
New Solution Explorer View B0 Sy
u-B Systern.Data.DataSetExtensions
Calculate Code Metrics =B System.Data.Entity
Add ' 'O Newltem.. Ctrl+Shift+A
Add Reference... ‘a0 Existing tem... Shift+Alt+A
Add Service Reference... ‘i Mew Folder
M Manage MuGet Packages... 15 Windows Forme.
£ P T S S 1 _

Step2:

4 Installed

4 Visual C# ltems
Code
Data
General
Web
Windows Forms
WPF
Reporting
Workflow

Graphics

F Online

Name:

Sort by: Default -

B simeprie

‘z Class Diagram

IE Code Analysis Rule Set
s

R CodeFie
Js

%) CoffeeScript File

i1 custom Contral

[ﬁ] DataSet
=

[C] Debugger Visualizer
o

@ Domein Service Class

q Dynamic Data Field
-.

0,? EF 5.x DbContext Generator

rj HTML Page
o
My e

DataSetl xsd

Search Installed Templates (Ctrl+ )

-
Visual C# Items Type: Visual C# ltems

A DataSet for using data in your

Visual C# Items SETEEE

Visual C# tems.

Visual C# tems.

Visual C# tems.

Visual C# tems.

Visual C# Items

Visual C# Items

Visual C# Items

Visual C# Items

Visual C# Items

Visual C# Iterns.

Visual C# ftems.

-

Select DataSet. Click Add. The Microsoft Dataset Designer will be opened.

y-

From the Microsoft Server Explorer, drag and drop “Employees” table onto the
open designer.
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m empapp - Microsoft Visual Studio
FILE EDIT  VIEW  PROJECT BUILD DEBUG TEAM  SQL  TOOLS  VISUALSVN

Qe - i - - - b Start - Debug ~ A _

Server Explorer

(] Wi
4 g Data Connections
4 g MY _SQS_SERVER:GENERIC DISKL:[my_test i
4 [ Tables
b EJ CANDIDATES
I Bl COLLEGES
- EJ DEGREES
I E1 DEPARTMENTS
Bl JOB_HISTORY h-‘
- E JOBS
I E1 RESUMES
. E] SALARY_HISTORY
I B WORK_STATUS
b Views
b @ Domains
b @l Synonyms
.= e

s33nog ele] xo0qoo] Jaiojdig lBaag e

TEST

This will create a datasource and an associated EMPLOYEESTableAdapter

that can you use in your application to access the employees table.

EMPLOYEES &

ADDRESS_DATA 1
ADDRESS DATA2  [»
BIRTHDAY
CITY
EMPLOYEE_ID

% FIRST_NAME
LAST_MAME
MIDDLE_INITIAL

% POSTAL_CODE

? SEX
STATE

% STATUS_ CODE

ff) EMPLOYEESTableAdapter  [4]
shL Fill GetData ()
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Step3: Ensure the password is added to the connection string. Select

EMPLOYEESTableAdapter, and right click to view its properties. Click in the

ConnectionString field and append your password in the below format
Password=yourpassword

Properties * 0 X

EMPLOYEESTableAdapter TableAdapter v

%

B Code Generation -
BaseClass Systern.Componentifodel,
ConnectionMaodifier Internal
Modifier Public
Marme EMPLOYEESTableAdapter

B Data

B Connection _my_test_databases_mf_p

Marme _my_test_databases_mf_p
Modifier Internal
1=True;password=mypass
Provider Oracle.DataAccess.RdbCli
DeleteCommand (Mone)
GenerateDEDirectMethoc True i
ConnectionString l:

Information used to connect to a Data Source, such as
‘Data Source=xInitial Catalog=1xIntegrated Security="55...

7.4 Designing the windows application
To design the application:

Stepl: Ensure the Forml.cs is open in design mode.

Step2: Using the Microsoft data sources window, use the smart menu on the
Employees data source, and select Details
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Data Sources

1210)dxg Jamag

b os EM

S32UN0S B18[] X0Q|O0 |

RN
P ﬁi __my_test_databases_mf_personnelDataSet

PLOYEES

4 g¥ DataSetl
o B
DataGridView
@] Details I})
& [Mong]

Custornize...

Step3: Drag and drop the Employees data source from the data source window

onto the form.

Forml.cs [Design]* & X el id

a2 Forml
H 4|0

saunog ele] xogoo]  JRiojdxg saneg

of 0} [ b M | X W

=5 Eol *x=)

A prototype form to access the employees data will be created for you.

7.5 Running the wi

ndows application

Run the application using the top-level menu. You can insert, delete rows and
change the existing data.
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ol Forml - = e ) . = | B |

0 of0 & X W
ADDRESS DATA 1: 146 Pamell Place
ADDRESS DATA 2:
BIRTHDAY: Fiday .28 March 1347 [E~
CITY: Chocorua
EMPLOYEE ID: 00164
FIRST NAME: Alvin
LAST NAME: Toliver

MIDDLE INITIAL: A
POSTAL CODE: 03817
SEX: M
STATE: NH
STATUS CODE: 1

Showe Mavigation

Chapter 8 Configuration wizard and
generating queries

Wizards make it easy to perform many operations within Visual studio. The
Table Adapter Query Configuration Wizard simplifies the creation of queries
you may execute on your Rdb database.

This chapter contains:
e Using the Query Configuration Wizard

e Using the Query Builder
e Methods Generation

8.1 Using the Query Configuration Wizard

To use the Query Configuration Wizard:
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Step1:

522UN0S B3R X0qoo] J2i0|dxg JasRs

Forml.cs [Design]

[
ADDRESS_DATA_L
ADDRESS_DATA 2
BIRTHDAY
CITY
EMPLOYEE_ID

? FIRST MAME

LAST_NAME

MIDDLE_INITIAL

POSTAL_CODE

SEX

STATE

STATUS_CODE

o w0

A
el anﬂ

L Fill, GetData ()

DataSetlxsd® & X

&

&1

£r

Add

Configure...

Cut
Copy

Delete
Rename

Autosize

Ctrl+X
Ctrl+C

Del

Preview Data...

View Code
Properties

F7
Alt+Enter

Key
Column

5 I%elatmn...
R

Ctrl+L

The Table Adapter Query Configuration Wizard will be shown.

TableAdapter Query Configuration Wizard

E

Choose a Command Type

TableAdapter query uses SQL statements or a stored procedure,

How should the TableAdapter query access the database?

Specify a SELECT staternent to load data.

@ Use SQL statements

) Use existing stored procedure

Choose an existing stored procedure,

)’
]

Cancel
T

In the DataSet XSD window right click dataset and click add->Query
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Step2: Select Use SQL Statement

Clicking Next will bring up the query Type window. This window allows you to
choose from several types of standard SQL statements.

-

TableAdapter Query Configuration Wizard [ 2 &J
Choose a Query Type

Choose the type of query to be generated -

What type of SQL query would you like to use?
@ SELECT which returns rows

l Returns one or many rows or columns.

SELECT which returns a single value

Returns a single value (for example, Sum, Count, or any other aggregate function).
UPDATE

Changes existing data in a table.
DELETE

Removes rows from a table.
INSERT

Adds a new row to a table.

‘ < Previous H Mext = l Cancel

Step3: Select the query type SELECT which returns rows.

Step4: Click Next to bring up the query specification window. This is where you
may enter a SQL query statement.. Use the “:” character pre-pended to
parameter names to specify parameters you wish to use.
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' N
TableAdapter Query Configuration Wizard @Iéj

Specify a SQL SELECT statement -
The SELECT statement will be used by the query.

Type your SQL staternent or use the Query Builder to construct it. What data should be loaded into the table?
What data should the table load?

I SELECT CITV, FIRST_NAME FROM EMPLOYEES WHERE EMPLOVEE_ID=:EMPLOYEE_ID|

Query Builder...

< Previous || Mext = | | Einish | | Cancel

. —— =

For example to return details of an employee giving the employee_id:

SELECT CITY, FIRST NAME FROM EMPLOYEES WHERE EMPLOYEE ID=:EMPLOYEE ID

Step5: Click Finish. We have just added a select functionality to the typed

dataset using TableAdapter without writing a single line of code.

Repeat the above steps to produce other statements such as UPDATE and

DELETE .

8.2 Using the Query Builder

Instead of entering the SQL text directly Visual Studio provides the Query
Builder option within the configuration Wizard that allows quick and easy

creation of syntactically correct SQL queries on your datasets.
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Using Query Builder to generate queries:

Stepl: Startjng with Query Configuration Wizard used in the previous walk-
through, Click Query Builder to bring up the builder window .

TableAdapter Query Configuration Wizard l. 2 ﬁl
Specify a SQL SELECT statement >IN

The SELECT statement will be used by the query.

Type your 5QL statement or use the Query Builder to construct it. What data should be loaded into the table?
What data should the table load?

I SELECT CITY, FIRST_MAME FROM EMPLOYEES WHERE EMPLOYEE_ID=:EMPLOYEE_ID »

Query Build..

| <Previous |[ Nea> |[ Fnsn || canca |

I = = —— = —

Step2: This will bring up a window allowing you to choose columns for your
query, in this case it will be preloaded with the query we typed in before.



a ™
Query Builder | — &Iﬂ

EMPLOYEES
[ ]* (Al Columns)

[ JADDRESS_DATA 1
[ |ADDRESS_DATA 2

LLvfp
>

[]BIRTHDAY
v &l
< b N
Column Alias Table Outp... Sort Type Sort Order Filter O e
| > EMPLOYEES B
FIRST_NAME EMPLOYEES A8

1 T 3

SELECT CITY, FIRST_NAME
FROM EMPLOYEES
WHERE (EMPLOYEE_ID = :EMPLOYEE_ID)

n k

of 0 | I B %

|
<
|
o) e

Step3: Within the EMPLOYEES table check the columns name and
Parameters to the query (Filter) as shown below.



-
| oL |
[l EMPLOVEES (_] [l
Ll []* (&l Calurmns) |
[w|ADDRESS_DATA 1
 ADDRESS_DATA_Z
[ |BIRTHDAY
[w]cmy |
< [ 3
Column Alias Table Outp... Sort Type Sort Order Filter Or... |=
P EMPLOYEES E
FIRST_NAME EMPLOYEES i
< [ »

SELECT  CITY, FIRST_NAME, ADDRESS_DATA_L, ADDRESS_DATA 2
FROM EMPLOYEES
WHERE  (EMPLOYEE_ID = :EMPLOYEE_ID)

I 3

4 [
4o Joro|» M 5 O] [

Step4: Click Execute Query to execute the generated query. You will be
prompted for the employee_id. Enter a valid id and press OK.

EQLI!I’_‘.' Parameters m

To run this query, enter values for its parameters.

MNarne Value

b :EMPLOYEE_ID UL

Step5: The results of the operation will be displayed in the results window.
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p
Query Builder

EMPLOYEES ;I

[]* (ANl Columns)
ADDRESS_DATA 1
w ADDRESS_DATA 2
[ ]BIRTHDAY

CITY |

Filter

= :EMPLOYE...

Step6:

™
Column Alias Table OQutp... Sort Type Sort Order
» CITyY EMPLOYEES
i FIRST_NAME EMPLOYEES
EMPLOYEE_ID EMPLOYEES ]
] I
SELECT  CITY, FIRST_MAME, ADDRESS_DATA 1, ADDRESS_DATA_2
FROM EMPLOYEES
'WHERE (EMPLOYEE_ID = :EMPLOYEE_ID)
CITY FIRST_NAME ADDRESS_DAT... ADDRESS_DAT...
» Etna Susan 51 Maple St. . NULL
* NULL NULL NULL NULL
4 4|1 ofl | b Ml

Click "OK" to accept the query .

Cancel
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s ™
TableAdapter Query Configuration Wizard Iiléj

Specify a SQL SELECT statement —>
The SELECT statement will be used by the query.

Type your SQL statement or use the Query Builder to construct it. What data should be loaded into the table?
What data should the table load?

|| SELECT  CITY, FIRST_NAME, ADDRESS DATA 1, ADDRESS_DATA 2
FROM EMPLOYEES
WHERE  (EMPLOVEE_ID = :EMPLOVEE_ID)

Query Builder...

| < Previous || Next » || Einish || Cancel |

— = 4

Step7: Click “"Finish”. Your query is now ready to use. The Query
Configuration Wizard will now display the Methods Generation window.

8.3 Methods Generation
Once you have generated a query, this query may be used within the
TableAdapter . The next step is to choose what methods should be available
within your TableAdapter.

How to choose methods:

Stepl: Press NEXT in the Query Configuration Wizard to bring up the choose
Methods To Generate panel.
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TableAdapter Query Configuration Wizard li‘é]

Choose Methods to Generate 9
The TableAdapter methods load and save data between your application and the database.

Which methods do you want to add to the TableAdapter?
Fill a DataTable

I Creates a method that takes a DataTable or DataSet as a pararmeter and executes the SQL statement or SELECT stored
procedure entered on the previous page.

Method name:  FillBy
Return a DataTable

Creates a method that returns a new DataTable filled with the results of the SQL statement or SELECT stored
procedure entered on the previous page.

Method name:  GetDataBy

| <previous || Net> || Ensh || Cancel

Step2:
Step3:

Select the Fill A DataTable and Return a DataTable .
Change the Return a DataTable method name to

GetDataBy_EMPID
Step4: Press FINISH.

The final dataset in the designer show look like the following:

E

™ o

?

Ml [

sqL
0L

ADDRESS_DATA_1
ADDRESS_DATA_2
BIRTHDAY

CITY
EMPLOVEE_ID
FIRST_NAME
LAST_NAME
MIDDLE_INITIAL
POSTAL_CODE
SEX

STATE
STATUS_CODE

Fill, GetData ()
FillBy, GetDataBy_EMPLOYEE_ID [:EMPLOY%ID]

71



Step5: To execute the above functionality in your code, instantiate the table
adapter as follows:

DataSetlTableAdapters.EMPLOYEESTableAdapter adapt = new
DataSetlTableAdapters.EMPLOYEESTableAdapter () ;

This new select function can now also be seen in the TableAdapter
intellisense.

- 1
i Dispose e
i Disposed
i Equals
i Fill
iy FillBy
iy GetData
M oioas, v |
iy GetHashCode
iy GetlifetimeService
iy GetType -

Step6: The methods provide by the TableAdapter may be used within your code

// Get Employee details by employee id

dataGridviewl.DataSource=adapt.GetDataBy EMPID(00164) ;

Showe Mavigation

Chapter 9 Copying a Form

Because you will be using this application to learn about various aspects of
application development with Oracle Rdb, you should make copies of your
form for reuse.

To create a copy of an existing form:

Stepl: In the Solution Explorer, right-click on Form1.xx or any other file you
need to copy. Select Copy.

If Form1.xx does not appear in the Solution Explorer, from the Project
menu, select Show All Files.
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lorer - Solution 'HR_aApplication_CS' (1 project)

'_: Solution 'HR_application_C5' {1 project)
= _E HR_Connect_CS
=d| Properties
3] References
3 bin

[0 B B B

Ij' Open
Open With, ..

; ‘f}, Wiew Class Diagram

Inchude In Project
& Cut

53 Copy
>< Delete

Properties Rename [
Forml.cs L\_jl

m=-Ta 11

Properties

Step2: Right-click HR_Connect_CS or other project. Select Paste.

; Solution 'HR _application_CS' {1 proj
=) m
¥4 Buid

Rebuild
Clean

Publish. .,

1N

Add 3

Add Reference...

Add Web Reference...
r:?;‘ View Class Diagram

Set as StartUp Project

Debug 3
Cut
Prope
Paste
HR_C|
g’i [ K Remove
= Rename
Palj
Pro Unload Project:

iz Properties

Step3: Right-click Copy of Forml . cs. Select Rename. Change the name of

the form to Form2.cs.
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Solution Explorer - Solution 'HR_Application_CS' {

'_: Solution 'HR_application_C5' {1 project)
= (] HR_Connect_C5

+- |=d| Properties

+- [+3] References

+! L

¥

¥

= Qpen

Open With, ..

o Wiew Class Diagram
Inchude In Project
Cut

4 Copy

Delete
Properties Rename

Copy of Form1 i= Properties

—

Step4: Right-click on Forml. cs, and select Include In Project.

Solution Explorer - Salution 'HR_Applicatiol

=] ﬂ )

'_: Solution 'HR_Application_CS' (1 proj
= |2 HR_Connect_C5
+- |[=d| Properties
+- [«3] References
#- ] bin
+- | iobj
= [Z] Farml.cs
"ﬁ Formnl,Designer.cs
% Form1.tesx
5

Ij' Open
Open With...
o;;; Wiew Class Diagrarm

Include In Project

M Cut

Properties | -
z 53 Copy
Form2.cs Dielate
o=:[a]
@=L Rename
Cuskom | ¢ .
‘== Properties
Cuskom

Step5: Right-click on Forml . cs, and select Exclude From Project.

You can include and exclude forms from the project just by reversing these
steps.

Note:

This process generally works smoothly. If you encounter a problem, try
running Rebuild Solution from the Build menu.

Showe Mavigation
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Chapter 10 Oracle Rdb Entity Framework
Provider

The Entity Framework is a new part of ADO.NET that allows you to build your
applications against conceptual data models. It provides a greater level of
abstraction and supports code that is independent of any particular relational
database.

It provides an Entity Data Model (EDM) for defining data at the database and
conceptual level and mapping between the two. It includes a nice set of tools
that can be used to generate the EDM and corresponding objects that
represent the database. This eliminates much of the required boilerplate data
access code, and makes it a snap to create data-centric applications.

The chapter also provides some simple examples on how to carry out Model-
First and Database-First application development using the Oracle Rdb Entity
Framework Provider.

Model-first is the ability to start with a conceptual model and create the
database from it. Database-first is the ability to start with the database and
build your EDM from the database objects.

The examples in this chapter are based on Visual Studio 2010. If you are using
another version of Visual Studio, the user interface may have changed. Please
refer to your Visual studio documentation to see how the same objectives may
be achieved.

This chapter contains:

Creating new Windows Form Application
Create a new Entity

Creating Complex Types

Generating Database Schema from Model

10.1 Creating new Windows Form Application
The first step is to create a new Windows Forms application:

Step1: In Visual Studio IDE, select File>New->Project from the main menu.
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Choose the Windows Forms Application installed template. Click OK. The
solution is created.

Step2: Right-click on Forml . cs and select Exclude From Project.

You can now proceed to generate a Entity Data Model from an existing
database schema.

10.1.1 Adding an Entity Data Model
How to add an Entity Data Model:

Stepl: In the Solution Explorer, right-click your application and select Add->
New Item. This opens Visual Studio installed templates screen.

Step2: From Visual Studio installed templates, select ADO.NET Entity
Data Model. Click Add.

Add New |tem - WindowsFormsApplicationt ? E|
Installed Templates Sork byt | Defaul & | o) ‘
= Wisual C# [tems FN
] Type: Wisual C# Items
Code Cﬁz Class isual C# Items ¥p
Data — A project item For creating an ADOLNET Entity
E Data Moded,
General Ach Interface Wisual C# Items
C
Wieh
windows Farms = Windaows Form Wisual C# Ttems
WPF
Reporting Iﬁj User Control Wisual C# Items
Wiarkflow
Orline Templates @ Component Class Wisual C# Tkems
| User Contraol (WPF) Wisual C# Items
= _|  about Box Wisual C# Ttems
% ADOMET Entity Data Model Wisual C# Ttems
% ADO.MET EntityObject Generator Wisual C# Tkems
% ADOMET Self-Tracking Entity Generator Wisual C# Items
; Application Configuration File ‘Wisual C# Thems
l& Application Manifest File Wisual C# Items
Cﬂf Assembly Information File Wisual C# Items
flpd
\'b— Bitmap File Wisual C# Items
[(=h P vl e
Mame: Model 1. edrmx

N TR

You will now see the Entity Data Model Wizard. This wizard is used to
generate the Entity Data Model from the database specified in the database
connection string ( in next step).

Step3: Select the icon Generate from database. Click Next.
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Entity Data Model Wizard

_ Choose Model Contents
| )
==

What should the model contain?

Generates the model from a database, Classes are generated from the model when the project is

compiled. This wizard also lets you specify the database connection and database objects to include
in the maodel,

Step4: You can now select the connection if you have made connection to the
test database earlier or create a new connection:

Entity Data Model Wizard

3

) Choose Your Data Connection
-~ |
i

Which data connection should your application usze to connect to the databasze?

e__regrest_mf_personnelConnectionstring (Settings) b

This connection string appears to contain sensitive data (for example, a password) that is required to
conneck to the database, Storing sensitive data in the connection string can be a security risk. Do you
wank o include this sensitive data in the connection string?

O Mo, exclude sensitive data From the connection string, I will set it in my application
code,

(%) ves, include the sensitive data in the conneckion skring,

Entity connection string:

metadata=res: [i*/Modelz. csdl|res: f*ModelZ, ssdl res: j* Model2, msl; provider=0racle . Datafcce
ss.RdbClient;provider connection

skring="server=localhost: 1701 ;database=e:iregtestimf_personnel;server bype=THIN;buffer
size=5000;user id=murray"

Save entity connection settings in App. Config as:

Entities

< Previous ] I Mext =

If you have not already done so, you can create the new connection at this
time by clicking New Connection. See Connecting to the Oracle Rdb
Database for details on each fields shown in New Connection Form.
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Step5: Click Next

The Entity Data Model Wizard connects to the database. You are then
presented with a tree structure of the database.

Here you can select the object you would like to include in your model
Here we have chosen to select all tables, just as a part of example.
But, You have a option to select any specific table.

Step6: Check the box against Tables node.

Entity Data Model Wizard @E|
J_ _ Choose Your Database Objects
=~

Which database objects do you want ko include in your madel?
EREa I Tabes |
1 Cons (MULLY
1 CustomersDb (MULL)
[ views
[J% Stared Pracedures

Pluralize or singularize generated object names
Include Foreign key columns in the madel

Model Namespace:

Model

] [ Cancel

Step7: Click Finish to create the model and exit the wizard.

Visual Studio will generate the model then display it.
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WindowsFormsApplication1 - Microsoft Visual Studio

Fle Edt View Projct Buld Debug Team Data Tools Test Windom Help

Pl S % a9 - -S| b [ ~| [ x86 || | wriettySalType || Gy e |

10.1.2 Adding a new Data Source

You will now add a new Data Source to your project and see how it can be
used to read and write to the database.

To add a new Data source:

Step1: From the Visual Studio Main Menu, select Data-> Add New Data
Source.

You will be presented with the Data Source Configuration Wizard.

Data Source Configuration Wizard

_{L’_} Choose a Data Source Type

Where will the application get data from?

J &

Database Service

i3

SharePaink

Lets you choose objects that can later be used to generate data-bound contrals,




Step2: Select the Object icon. Click Next.
Step3: You will now select the Object you wish to bind to. Expand the tree.

In this tutorial we have chosen Con table as a example. Once the Con table
has been selected click Finish.

Data Source Configuration Wizard

Select the Data Objects
/]

=D

Expand the referenced assemblies and namespaces ta select your ohjects. IF an object is missing From a
referenced assembly, cancel the wizard and rebuild the project that contains the object,

W¥What objects do you want to bind to?

EROlER] indowsFormsApplicationl
= [B] {} windowsFormsapplicationl
“I§ Con
[t Customershb
[]%% Entities
.4} “[% Form1
B “[4 Program
[1{} windowsFormsapplication! . Properties

Hide system assemblies

Finish l [ Cancel

The Con object will be displayed in the Data Sources panel. If the Data

Sources panel is not displayed, select Data->Show Data Sources from the
Visual Studio Main Menu.

The docked panel will then be displayed.

> IR
B = ( CustomersDb |

(i Cons
abl] CustomerId

bl Firstriame
&bl Ppsn
b bl Surname
W o (4 Entties
2 Cans
2 CustomersDbs

81



10.1.3 Using the Data Source in a Windows Form

To use the Data Source:

Step1: In the Data Sources panel, select the Data Source you just created and
drag and drop it onto the Form Designer.

By default the Data Source object will be added as a Data Grid View
control.

Note: the Data Grid View control is bound to the consBindingSource and
the Navigator control is bound to consBindingNavigator.

Tl

A=

P MR X

Step2: Save and rebuild the solution before continuing.

10.1.4 Adding Code to Populate the Data Grid View

You are now ready to add code to ensure that the Data Grid View control will
be populated with data from the Con database table.

How to add code to Populate the view:
Step1: Double-click the form to access its code.

Step2: Add code to instantiate the Entity Data Model's EntityContainer object
and retrieve data from the database to populate the control.
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WindowsFormsApplication1 - Microsoft Visual Studio

File Edit “iew Refactor Project Build Debug Team Data Tools Test  \Window Help

e = - N e R B e e N N [ | [

DRk aflEsZ2 208036 Ea85 6]

-] | [ v

using System.Text;
using System.Windows.Forms;

- namespace WindowsFormsipplicationl
{
= public parcial class Forml @ Form
{
Entities we;
= public Formi{}
{
InitiamlizeComponenti);
H

private void Forml_Loadiobject sender, Eventirgs e)
4

we = new Entitiss():

consBinding3ource. bataSource = we.Cons;

Step3: Save and rebuild the solution.

Step4: Run the solution. Ensure the grid is populated and you can navigate

through the data.

[ Form1
P41 af3 | B Bl |4 K

Uil Formi.cs > [, Form1.cs [Design]

un

COl 7 windowsFarmsApplication 1. Farm1 | &¥Form1_Loadiohject sender, Eve
&

) “lusing System:

% using System.Collections.Generic;

] using System.ComponentModel;

4; using System.Data;

= using System.Drawing:

E using System.ling;

CEBEX

ConHistld ConzType
22 pl
23 pl

Cons'f'ear
1230
1230

12z0

10.2 Create a new Entity

A new Entity Data model can be created from scratch by using the Entity Data

Model Designer.
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How to create an Entity Data Model:

Step1: In the Solution Explorer, right-click your application and select Add->
New Item.

Step2: From Visual Studio installed templates, select ADO.NET Entity Data
Model. Click Add.

Add New litem - WindowsFormsApplication1 (@3]

Installed Templates sort by [ Defack v [ ol
& visual C¢ Ttems -~ o tteme
of|  class wisual C# Ttems
= for creating an ADO.NET Entty
2
el cﬁj Interface Visual C# Teems
E=| windows Form Wisual C# Items
\ﬂ User Cantral Visual C# Ttems
ﬁ Component Class Visual C# Ttems
)| User Contral (WRF) Wisual C# Trems.
= | aboutBox Wisual C# Tiems.
Qo ADOUET Entiy Deta Mokl Visual Cé# Teems
@y ADONET Entiyobject Generstor isual C# Teems
Qo ADONET Sel-Tracking Enciy Generator Visual C# Teems
E Application Configuration File Wisual C# Ttems
B Application Marifest Fie Visual C# tems
CME Assembly InFarmation File Wisual C# Ttems
W3
Bitmap Fll Visual C# Teems
[Eh—— T |
Nlame: Model1 edmx

You will now see the Entity Data Model Wizard. This wizard is used to generate the
Entity Data Model from the database specified in the database connection string

Step3: Select the icon Entity model. Click Finish.

Entity Data Model Wizard 2 J |

 Choose Model Contents

| _“__u_J__..'

What should the model contain?

Generate from  [SeE s
database

Creates an empty model as a starting point For visually designing a conceptual madel from the
toolbox, Classes are generated from the model when the project is compiled, ¥ou can specify a
database connection later ko map the conceptual model ko the storage model,

Finish ] [ Caneel
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An empty Entity Data Model Designer Form should now be displayed.

Model3.edmx | Modell edmx |~ Program.cs | Start Page Sy

The Entity Data Model Designer lets you visualize and design your Entity Data Model,

Create new entities in the model by dragging items From the Toolbos:.

We will now show how to design a following sample entity:

“2 Emp_Table £
=| Properties
r%‘Emp_lcl

ﬁ“‘Last_Name
riFirst_Mame
i

=| Mavigation Properkies

Step4: Add a new Entity by right-clicking in the Model Designer and selecting
Add-> Entity.

Model3.edmx | Modell.edmx | Program.cs | Start Page

Add [:\Esnt\ty. o

Diagram
Zoom

arid Function Impart,..

- v v ¥ | w

Scalar Praperty Format

@j Mapping Details

L‘.‘] Model Browser
Update Madel from Database...
Validate

i Properties wou visualize and design your Entity Data Model,

Create new entities in the model by dragaing items From the Toolbox,
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The Add Entity form will be displayed.

Propetizs
Entity name:
E nility 1
Base type:
[Mane]

Entity Set:
Entity1Set

ey Property
Create key property
Praperty name:;

Id

Property type:
Int3z

v

Step5: Change the Entity name to Emp Table and the Key Property name

to Emp_id. The Entity Set will be automatically changed to Emp TableSet

F.ey Property
Create key property
Property name:

Emp_ld

Property type:
Int32

ak ] [ Cancel

Step6: press OK.
Step7: Right-click the new entity and use Add > Scalar Property to add three

more String properties Last name, First name and Title

Model3.edmx* | modell edmx | Program.cs | Start Page

AL

“¢ Emp_Table

(!} = Scalar Properties
?i‘i'Emp_Id

= Mavigation Prope|

X i e

Add

Rename

Cut

Copy

Delete

Collapse

Table Mapping

Stored Procedure Mapping

Show in Model Browser

Update Madel from Database. ..

Walidate

Properties

Scalar Praperty

kssuciatiun‘ o

Function Impart. ..
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Remember to change the Properties > Type for each of the new properties
to String by selecting the respective scalar properties.

Model3.Emp_Table.Last_Name Property -
Q‘j Emp_Table S =[]

(CES 4
Concurrency Made Mone
=l Scalar Properties Default Valus
- Documentation
?ﬁEmp_Id Entity Key False
- Getter Public
= Navigation Properties Hame Last_Name
Nullable True
Sether % Fublic
String v

10.3 Creating Complex Types

Complex types are non-scalar properties of entity types which enable scalar
properties to be organized within entities. This makes easier to work with
objects, allowing the grouping of related properties in Entities.

As an example, let us create the Complex type Employee Name instead of
the Last Name and First Name properties.

To create a Complex type:

Stepl: Hold the CRTL key and Select the properties in the data model that
you want to group together
Step2: Right click in the context menu, select Refactor into New Complex

Type

4 Emp_Table %

=l Properties

@ﬁjEmD_

T Title Refactor into New Complex Type
= Wavigation Fropertie .
By Copy ChHC
A Paste Chrl+y
X Delste Del

Update Model from Database. ..

Generate Datahase from Model...

Add Code Generation Item...

velidate !

= Propetties Alt+Enter
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The model browser will display a new Complex Type.

Model Brovser

= |4 Model3.edmx
= (& Model3
# [ Entity Types
= [ Complex Types
# % | ComplexTypel
| ] Associations
% [4] EntityCantainer: Model3Co
= || Model3.5tors
[ Tables [ views
[ Stored Procedures
| Constraints

Step3: Now let's give a more meaningful name. If you expand the Complex

Typel, you will see the properties that we previously selected. Change the
name from ComplexTypel t0 Employee Name.

Model Browser

= & Model3.edmx
= [&] Model3
¥ [J Entity Types
= [3 Complex Types
5 4 ETEEE
5 First_Name
j“ Last_Name
[ Assaciations
+ @ EntityContainer: Model3Cantainer
= | Jf Model3.Store
# [£g Tables [ Views
[£ Stored Procedures
[ Constraints

If you look at your data model you will see that ComplexProperty has been
added to the list.

“2 Emp_Table 2

= Properties
#HEmp_1d
i Title
T ComplexProperty
=l Mavigation Properkies
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Step4: Change the name from ComplexProperty to Emp Name.

42 Emp_Table %

=| Properties
FelEmp_1d
o Title

B Emp_MName
= Mavigation Properties

If you look at the properties, you will see that the type of Emp_Name is the
complex type name that is Employee_Name which we just created.

Muodel3.Emp_Table.Emp_Name Property

AN
=]
Getker Public
Setter Public
=]
Concurrency Mode Mone
Documentation
Mame Emp_Name
Type Employee_Name

10.3.1 Using the Complex Type created

The Complex type you created may be used as follows:
Step1: In Visual Studio, select File>New->Project from the main menu.

Choose the Console Application installed template. Click OK. The solution is
created.

Step2: Design a new Entity with Complex Types. See Create a new Entity ,
Creating Complex Types

Step3: Generate the Database schema from the data model you have designed.
See Generating Database Schema from Model

The Console Application’s solution explorer looks as follows:
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Step4:
Step5:

Step6:

Salution Explorer

= 3 E | E &

_2 Solution 'Consaleapplications' (1 project)
= _E ConsoleApplicationg
=d| Properties
] References
_;. App.Config
i Model3 edmx

5] Model3 edr.sql

Open Program.cs file by double clicking on it.
Write the code to use the complex type just created.

% Consoledpplicationd. Program 'l Z*Main(string[] args)

—lusing System:
using Systemw.Collections.Generic:
using Systemw.Ling:
using System.Text:

—namespace ConsolelpplicationS
{
= class Program
{
= static wvoid Main(string[] args)
{

using [(var context = new ModeliContainer ()]
{

Emp_Tshle tab = new Ewp Tahle():
teb. Emp_Neame.Last_Namwe = "John":
tab . Emp_Name '= Tking™:
teh. Title = " gg )
context. AddTog First_Narme
context.Savel o oo e

W GetType

= Last_Marme

¥ PropertyChanged

¥ PropertyChanging
' % ToString

The Complete code looks as follows.
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% ConsoleApplicationd, Program -| a¥Mainstringl] args)
using Svstem.Text:

“lnamespace Consolelpplicationd
{
class Program
{
static void Main(string[] args)
{

using (var context = new ModeldContaineri))
{

Emp Table tah = new Emp Tablei):

tab. Emp_Neme.Last_Neme = "John":
tab, Emp Neme . First Nawe = "king”;
tab.Title = "Engineer™;

context. AddToEmp_Tsble (tah) ;
context. Savechanges () ;

var newCourse = from ¢ in context.Emp Table where c.Ewp Name.Last Name == "John" select c:

foreach (Emp_ Tsble db in newCourse)

{
Console.Uriteline ("Employee ID ={0}", db.Emp_Id);
Console.Writeline ("Ewployes First MName={0}", db.Ewp Neawe.First Name) ;
Console.Writeline ("Employee Designation ={03", db.Title):

Step7: Save and rebuild the solution. See Compiling and Running the

Application
Step8: Run the solution and we get following output on Console.

v C:A\WINDOWS\system32\cmd. exe

Employee ID =321

Employee First Hame=king
Employee Designation =Engineer
Press any key to continue . . .

10.4 Generating Database Schema from Model

Visual Studio 2010 with Entity Framework V3.5 enables you to generate a
database schema from an existing Data Entity Model.
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This section will take you through the steps required to generate a fresh
database schema definition from a model.

How to generate a schema from an Entity Data Model:

Step1: From the Properties window of your selected data model choose

SSDLToOracleRdb.tt in the DDLGeneration Template property as shown

below:

=

Metadata Artifact Processing
=

Database Generation Workflow

Datsbase Schema Mame

ation Template

Entity Container Access
Entity Container Mame
MNamespace

Pluralize Mew Objects

DDL Generation Template

Step2: Right click on entity designer and select Generate Database from

model

#2 Emp_Table B

=) Praperties
PHEmp_1d
o Title
H Emp_Name

=) Mavigation Propertiss

Add
Diagram
Zoom
Grid

Scalar Property Format

Select Al

Mapping Detals

=

Model Browser

L‘.ﬁ Solution Explorer ﬁ Team Explaret R Class View

Embed in Output Assembly

TablePerTypestrategy. xaml (V51

dba

SSDLToOracleRdb.tt (¥5) w
SSDLTOSQLLO KL (¥S)
SSDLToOracleRdb bt (V) |
S —

Model3
True

The T4 text template used ko transform SSDL to DDL in the Generate Database wizard,

Propetties * 1 X
Model3 ConceptualEntityMadel
@ | A
oz 2
Code Generation Strategy Default A
Lazy Loading Enabled True

v

Step3:
Step4:

Update Model from Database. .
Generate Database from Model...
Add Code Generation Item...
Validate

= Properties Alt+Enter

Add a Connection to the database when prompted.
Click Next. A new SQL script will be generated .
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Generate Database Wizard

| 44;) summary and Settings

Save DOL As: |M0del3.edmx.sql

ool |

-- Creating all tables

-- Creating table "Emp_Table"

CREATE TABLE "Emp_Table" {
"Emp_Id" AUTOMATIC INSERT A3 CAST(Emp_Table_IDEMTITY MEXTVAL AS INTEGER)
PRIMARY KEY,
"Title" NCHAR. YARYING(2000) , —
"ComplexProperty_First_Mame" NCHAR VARYING(Z000) ,
"ComplexProperty_Last_Mame" NCHAR YARYING(Z000)
1]

-- Creating all indexes providing access to PRIMARY KEYs

Finish ][ Cancel ]

You can now copy the SQL script create and execute on your Rdb database using

Interactive SQL.

Show Mavigation
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Chapter 11 Unsupported features

Foreign Key support

Open Table definition

Alter Procedure

Data View Designer
Import/export table data as XML.

Showe Mavigation
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Glossary

assembly
Assembly is Microsoft's term for the module that is created when a DLL or .EXE is
complied by a .NET compiler.

Binary Large Object (BLOB)
A large object datatype who's content consists of binary data. Additionally, this data is considered raw
as its structure is not recognized by the database.

Character Large Object (CLOB)
The LOB datatype whose value is composed of character data corresponding to the database character
set.

data provider
As the term is used with Rdb Data Provider for .NET, a data provider is the connected component in the
ADO.NET model and transfers data between a data source and the DatasSet.

dirty writes
Dirty writes means writing uncommitted or dirty data.

DDL
DDL refers to data definition language, which includes statements defining or changing data structure.

DOM

Document Object Model (DOM) is an application program interface (API) for HTML and XML
documents. It defines the logical structure of documents and the way that a document is accessed and
manipulated.

flush
Flush or flushing refers to recording changes (that is, sending modified data) to the database.

instantiate
A term used in object-based languages such as C# to refer to the creation of an object of a specific class.

Large Object (LOB)

The class of SQL datatype that is further divided into internal LOBs and external LOBs. Internal LOBs
include BLOBS, CLOBS, and NCLOBS while external LOBs include BFILES.

Microsoft .NET Framework Class Library

The Microsoft .NET Framework Class Library provides the classes for the .NET

framework model.

namespace

. NET:

A namespace is naming device for grouping related types. More than one
namespace can be contained in an assembly.

. XML Documents:

A namespace describes a set of related element names or attributes within an
XML document.
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National Character Large Object (NCLOB)
The LOB datatype whose value is composed of character data corresponding to the
database national character set.

octet
An 8-bit unit, usually referred to as BYTE

RdbDataReader
An RdbDataReader is aread-only, forward-only result set.

primary key
The column or set of columns included in the definition of a table's PRIMARY KEY constraint.

reference semantics
Reference semantics indicates that assignment is to a reference (an address such as a pointer) rather
than to a value. See value semantics.

result set
The output of a SQL query, consisting of one or more rows of data.

savepoint
A point in the workspace to which operations can be rolled back.

stored procedure
A stored procedure is a block of SQL code that Rdb stores in the database and can be
executed from an application.

Unicode
Unicode is a universal encoded character set that enables information from any language to be stored
using a single character set.

URL
URL (Universal Resource Locator).

value semantics

Value semantics indicates that assignment copies the value, not the reference or address (such as a pointer). See
reference semantics.
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