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Preface

This document is intended as an introduction to application development on Oracle
Database with Oracle technologies for the Microsoft .NET Framework.

We assume that users of this book have already read the Oracle Database 2 Day DBA
and the Oracle Database 2 Day Developer’s Guide, are familiar with basics of SQL and
PL/SQL, and know how to use Microsoft Visual Studio.

Documentation Accessibility

Our goal is to make Oracle products, services, and supporting documentation
accessible, with good usability, to the disabled community. To that end, our
documentation includes features that make information available to users of assistive
technology. This documentation is available in HTML format, and contains markup to
facilitate access by the disabled community. Accessibility standards will continue to
evolve over time, and Oracle is actively engaged with other market-leading
technology vendors to address technical obstacles so that our documentation can be
accessible to all of our customers. For more information, visit the Oracle Accessibility
Program Web site at ht t p: / / www. or acl e. conf accessi bility/.

Accessibility of Code Examples in Documentation

Screen readers may not always correctly read the code examples in this document. The
conventions for writing code require that closing braces should appear on an
otherwise empty line; however, some screen readers may not always read a line of text
that consists solely of a bracket or brace.

Accessibility of Links to External Web Sites in Documentation

This documentation may contain links to Web sites of other companies or
organizations that Oracle does not own or control. Oracle neither evaluates nor makes
any representations regarding the accessibility of these Web sites.

TTY Access to Oracle Support Services

Oracle provides dedicated Text Telephone (TTY) access to Oracle Support Services
within the United States of America 24 hours a day, 7 days a week. For TTY support,
call 800.446.2398. Outside the United States, call +1.407.458.2479.
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Related Documents

For more information, see the following documents in Oracle Database documentation
set:

= Oracle Data Provider for NET Developer’s Guide

= Oracle Database Extensions for NET Developer’s Guide
«  Oracle Database 2 Day DBA

= Oracle Database 2 Day Developer’s Guide

= Oracle Developer Tools for Visual Studio Dynamic Help
«  Oracle Net Services Administrator’s Guide

= Oracle Database Express Edition Installation Guide for Microsoft Windows

Conventions

The following text conventions are used in this document:

Convention Meaning

boldface Boldface type indicates graphical user interface elements associated
with an action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for
which you supply particular values.

nonospace Monospace type indicates commands within a paragraph, URLs, code
in examples, text that appears on the screen, or text that you enter.

viii



1

Introduction

This chapter contains:

About This Guide

What is the Microsoft .NET Framework

Overview of Oracle Data Provider for NET
Overview of Oracle Developer Tools for Visual Studio
Overview of .NET Stored Procedures

Overview of Oracle Providers for ASPNET

About This Guide

This guide serves as a quick start guide, which describes Oracle technologies for the
Microsoft .NET Framework, including the key features of Oracle Data Provider for
.NET and Oracle Developer Tools for Visual Studio. It leads you through installation
and configuration, shows how to build basic applications using Oracle .NET products,
and how to create and use both PL/SQL and .NET stored procedures.

Note: This guide was created using Microsoft Visual Studio 2008. If
you are using Microsoft Visual Studio 2005, you may notice
differences in screen shots, shortcuts, menu options, and generated
code, but generally the differences should be minor and not cause
problems.

After working through this book, you will be ready to continue with more extensive
information available in the Oracle Database documentation library.

See Also:

= Visual Studio Dynamic help

= Oracle Data Provider for NET Developer’s Guide

= Oracle Database Extensions for NET Developer’s Guide
= Oracle Database 2 Day DBA

«  Oracle Database 2 Day Developer’s Guide

Introduction 1-1



What is the Microsoft .NET Framework

What is the Microsoft .NET Framework

The Microsoft .NET Framework is a multi-language environment for building,
deploying, and running applications and XML Web services. Its main components are:

Common Language Runtime

The Common Language Runtime, or CLR, is a language-neutral development and
run-time environment that provides services that help manage running applications

Framework Class Libraries

The Framework Class Libraries, or FCL, provide a consistent, object-oriented library of
prepackaged functionality.

Overview of Oracle Data Provider for .NET

Oracle Data Provider for NET (ODP.NET) provides fast and efficient ADO.NET data
access from .NET client applications to Oracle databases and access to other Oracle
Database features.

ODP.NET allows developers to take advantage of advanced Oracle database
functionality, including Real Application Clusters, XML DB, and advanced security.

Overview of Oracle Developer Tools for Visual Studio

Oracle Developer Tools for Visual Studio (ODT) is a set of application tools that
integrate with the Visual Studio environment. These tools provide graphical user
interface access to Oracle functionality, enable the user to perform a wide range of
application development tasks, and improve development productivity and ease of
use. Oracle Developer Tools supports the programming and implementation of .NET
stored procedures using Visual Basic, C#, and other .NET languages.

These are some of the Oracle Developer Tools features:
= Integration with Server Explorer for browsing the Oracle schema.
= Designers and wizards to create and alter schema objects.

« The ability to drag and drop schema objects onto a .NET form to automatically
generate code.

=« A PL/SQL editor and debugger with integrated context-sensitive dynamic help.

= An Oracle Data Window for performing routine database tasks such as inserting
and updating data or testing stored procedures in the Visual Studio environment.

= An Oracle Query Window for executing SQL statements or PL/SQL scripts.

= An Oracle Deployment Wizard for .NET described "Integration with Microsoft
Visual Studio" on page 1-3.

Overview of .NET Stored Procedures

Oracle Database Extensions for .NET is a database option for Oracle Database on
Window. It makes it possible to build and run .NET stored procedures or functions
with Oracle Database for Microsoft Windows using Visual Basic .NET or Visual C#.

See Also: Oracle Database Extensions for .NET Developer's Guide

1-2 Oracle Database 2 Day + .NET Developer's Guide



Overview of Oracle Providers for ASPNET

Integration with Microsoft Visual Studio

After building .NET procedures and functions into a .NET assembly, you can deploy
them in Oracle Database using the Oracle Deployment Wizard for .NET, a component
of the Oracle Developer Tools for Visual Studio.

Overview of Oracle Providers for ASP.NET

Oracle Providers for ASP.NET offer ASP.NET developers an easy to use method to
store state common to web applications within an Oracle database. These providers
are modeled on existing Microsoft ASP.NET providers, sharing similar schema and
programming interfaces to provide .NET developers a familiar interface. Oracle
supports the Membership, Profile, Role and other providers.

Oracle Providers for ASPNET classes, their use, installation, and requirements are
described in Oracle Providers for ASPNET Developer’s Guide, which is also provided as
dynamic help.

Introduction 1-3



Overview of Oracle Providers for ASP.NET

1-4 Oracle Database 2 Day + .NET Developer's Guide



2

Installing .NET Products

This chapter contains:

«  What You Need

« Installing .NET Products

« Configuring a NET Connect Alias

What You Need

This section lists the products and database schemas you need to run the examples
provided in this guide.

Oracle Database

You must have Oracle Database installed, either locally or on a remote computer.

Note: This samples in this guide all require Oracle Database 11g
client. However, you may use any Oracle Database 9i Release 2 or
higher as they are supported with this client.

You can administer the database with the user interface, Enterprise Manager, which
can run scripts and queries, and more.

See Also:  Oracle Database Express Edition Installation Guide for
Microsoft Windows if you do not have the Oracle Database installed
and configured

Sample Data

The sample data used in this book is contained in the HR schema, one of the Oracle
Sample Schemas. The Sample Schemas are included as part of the Oracle Database
installation.

See Also: Oracle Database Sample Schemas for the HR data model and
table descriptions

Oracle Data Access Components
Oracle Data Access Components (ODAC) is a collection of tools that include:

«  Oracle Developer Tools for Visual Studio

Installing .NET Products 2-1



Installing .NET Products

»  Oracle Data Provider for .NET

»  Oracle Providers for ASPNET

«  Oracle Provider for OLE DB

= Oracle Objects for OLE

«  Oracle ODBC Driver

«  Oracle Services for Microsoft Transaction Server
« Oracle SQL*Plus

« Oracle Instant Client

Oracle Database Extensions for .NET

Oracle Database Extensions for .NET is installed as part of the Oracle Database
installation on Windows. The ODAC installation provides an upgrade to Oracle
Database Extensions for .NET, as indicated in Step # 8 of the section "Installing .NET
Products" on page 2-2.

Visual Studio 2008

Before proceeding with instructions in this book, you must install Visual Studio 2008.

Installing .NET Products

These steps demonstrate how to install Oracle Developer Tools for Visual Studio
(ODT) and Oracle Data Provider for .NET and other ODAC products once Visual
Studio is installed.

Note: Please note that as new versions of Oracle .NET products are
released, the install process may change slightly from what is shown
in this guide. The screenshots are based on Oracle Data Access
Components (ODAC) version 11.1.0.6.21.

To install:

1. Inyour Internet browser, navigate to the following location, and download ODAC
with Oracle Developer Tools for Visual Studio:

http:// ww. oracl e. coni t echnol ogy/ sof t war e/ t ech/ wi ndows/ odpnet /i ndex. ht ni

2. Extract all the files from the zip file to a folder in your file system.
3. Double-click Setup.exe.

Oracle Installer launches. A screen appears briefly to detect required dependencies
and then the Oracle Universal Installer (OUI) Welcome screen appears.

2-2 Oracle Database 2 Day + .NET Developer's Guide



Installing .NET Products

@ Oracle Universal Installer: Welcome |_| |§|

ORACLE

e Eaalile

Welcome 4
The Oracle Universal Installer guides wou through the installation and configuration of sour
COracle products.

4. Click Next.

The Select a Product to Install screen appears

# Oracle Universal Installer: Select a Product to Install

ORACLE

omacie 112

Select a Product to Install

® Jracle Data A
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Installing .NET Products

5. Select the first option.

This option, ODAC for Oracle Client, installs only products that are used in a
client Oracle home. The second option, ODAC for Oracle Server, allows you to
install directly into an Oracle home that contains an Oracle database.

6. Click Next.

The Install Location window appears, allowing you to chose the installation
location. By default, a new client Oracle home is created. For the purposes of this
guide, accept the default which will create a new Oracle home.

-

& Oracle Universal Installer: Specify Home Details

-

Y ORACLE 11 g

DATABASE

Install Location

Specify a hase location for storing all Oracle software and configuration-related files. This location is the
Oracle Base directory. Create one Oracle Base for each operating systerm user. By default, software and
configuration files are installed by version and database name in the Oracla Base directary

Oracle Base: | EiapplOracle Browse... |

Software Locatioh

Specify a hase location for storing Oracle software files separate from database configuration files inthe
Oracle Base directary. This software directary is the Oracle Home directory. Change the defaults helow
eitherto specify an alternative location,or to select an existing Oracle Home

Marne: |Ora0dac11g_hnme1

Browse...
Help Installed Broducts... Back et ) Install Cancel

7. Click Next.

The installer performs prerequisite check. The status for each should be succeeded.

2-4 Oracle Database 2 Day + .NET Developer's Guide



Installing .NET Products

e Oracle Universal Installer: Product-Specific Prereqguisite Checks

ORACLE 1 1g

DATABASE
Product-Specific Prerequisite Checks

The Installer verifies that your erwiranment meets all ofthe minimum reguirements far installing and
configuring the products that you have chosen to install. You must manually verify and confirm the iterns that
are flagaed with warnings and iterns that require manual checks. For details ahout perfarming these
checks, click the iterm and review the details in the box at the hottom of the window.

Check Type Status
CHECKIFTY pRySTCar Memary TEqUIFErierts AUOETE 0 SUtteeded |,
Checking the lenath of PATH environment variahle... Automatic ¥ Succeeded

Checking Oracle Home path for sp 5. Autormatic B Succeeded

M Stap

0 requirements to be vetified.

D

1]

Help Installed Products... Back Install Cancel

8. Click Next.
The Available Product Components screen appears.
Please be sure that the following are checked:
= Oracle Data Provider for NET 1.x
= Oracle Data Provider for .NET 2.0
= Oracle Providers for ASPNET 11.0
= Oracle Developer Tools for Visual Studio 11.0
= Oracle Instant Client 11
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& Oracle Universal Installer: Available Product Components EJ|E|§|

ORACLE 1

DATABASE

Available Product Components
Oracle Data Access Components for Oracle Client

The following are components that vou can install as part of Cracle Data Access Components for Oracle
Client. Which ofthese components do you want to install?

Components Install Status =l
TR LAEGE Frosder TOF SNET T T TR L0 FESE T T=LEN
Cracle Data Provider for MET 2.011.1.06.20 Tesa Install
Cracle Providers for ASP.MET 11.1.06.20 e Inztall
M Oracle Developer Toolz for Yisual Studio 11.1.0.6.20 ey Install
Oowacle Provider for OLE DB 11.1.0.6.20 Mot Installed
[ Cvacle Objects for OLE11.1.06.20 Mot Installed
O oracle Services For Microsoft Transaction Server 11.1.06.0 Mot Installed
Oracle Instant Client 11.1.0.6.0 Mew Install )
Expand All ) Collapse All ) Select All ) Deselect All )

[ &how all components, including recuired dependencies.

Help Installed Products. . Back | et ) Install Cancel

9. Click Next.

A screen appears reminding you that you must run the SQL scripts located in
ORACLE_BASE\ ORACLE_HQOVE\ cl i ent _1\ ASP. NET\ SQL if you wish to use
Oracle Providers for ASPNET.

10. Click Next.

The Summary window appears.
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& Oracle Universal Installer: Summary

ORACLE 11g

DATABASE

Summary
Oracle Data Access Components for Oracle Client 11.1.0.6.21

| ¥

Z-Global Settings
Source: EAQDTT1106210 D0 TwithQDACT 110621 stagelproducts xml
Cracle Base: EdappiCracle
Oracle Home: ExappiCraclelpraduct! 1.1.0elient_1 (OraCdact1g_home1)
Installation Type: Custom
C-Product Languages
L English
=-Space Requirements
|:C:I Required 37MB (includes 35ME terpporary) - Available 781ME
E\Required 378MB : Available 1.?’8'133’:Sk
THHew Installations {19 products)
’:InstallerSDK Component 11.1.0.6.0

Java Runtime Environment 1.5.0.11.0

-
Fremale Dot W oeem e e moa mbe e e ln ek A4 A O T4

Help Installed Products. . Back [a] et

Cancel )

11. Click Install to complete the installation.

The end of the installation screen appears. It reminds you again to install the
ASPNET scripts. Do this if you plan to use the Oracle Providers for ASP.NET.

12. Click Exit.

Configuring a NET Connect Alias

The t nsnanes. or a file defines database server addresses so that the Oracle client can
use a short version of the name to connect to databases. Your DBA may have already
provided you with an preconfigured t nsnanes. or a file.

Otherwise, you need to navigate to the ORACLE_BASE\ ORACLE_

HOVE\ net wor k\ admi n\ sanpl e directory and copy the t nsnanes. or a and

sgl net . or a files located to the ORACLE_BASE\ ORACLE_HOVE\ net wor k\ admi n
directory.

You may use the following connect descriptor in your t nsnanes. or a file and change
the values shown in italics for your specific environment:

Example 2-1 tnsnames.ora connect descriptor

address nane =
( DESCRI PTION =
(ADDRESS_LI ST =
(ADDRESS = (PROTOCCOL = TCP) (Host = hostname) (Port = port))
)
( CONNECT_DATA =
( SERVI CE_NAME = si d)
)
)

Installing .NET Products 2-7



Configuring a NET Connect Alias

Where:

si d: Is the database service name

host nane: Is the database computer name

por t : Is the port to use to communicate to the database

addr ess narme: Is a user-defined short name for the connect descriptor. This short
name will be used in the connection string to your .NET application.

Example 2-2 shows a sample t nsnanes. or a file.

Example 2-2 Sample tnsnames.ora File
ORCL =
(DESCRI PTION =
( ADDRESS = (PROTOOOL = TCP) (HOST = | ocal host) (PORT = 1521))
( CONNECT_DATA =
( SERVER = DEDI CATED)
( SERVI CE_NAME = ORCL)
)
)

See Also: Oracle Net Services Administrator’s Guide

2-8 Oracle Database 2 Day + .NET Developer's Guide
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Building a Simple .NET Application Using
ODP.NET

This chapter contains:

»  Creating a New Project

= Adding a Reference

= Adding Namespace Directives

= Designing the User Interface

= Writing the Connection Code

= Compiling and Running the Application
= Error Handling

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 as serves 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:
1. Start Visual Studio.

Open the Start menu, select All Programs, and then select Microsoft Visual
Studio 2008.

Building a Simple .NET Application Using ODP.NET 3-1



Creating a New Project

tart Page - Microsoft Visual Studio
File Edit VYiew Tools ‘Window Help
I RBCER A=A - NN R R = RN Fiid * e oG B
Start Page « % | Solution Explorer -~ 1 X

Microsoft*

o Visual Studio 2008

‘xoqmo 1 ;‘?gl

Recent Projects Yisual Studio Developer News

Open: Project... The current news channel might not be a valid RSS

Create: Project... feed, or your internet connection might be unavailable
- o To change the news channel, on the Tools menu, click

Options, then expand Environment and click Startup.

Getting Started

‘What's new in Visual C#?
Create Your First Application
HowDal.. ?

Learn Yisual Ca# :
Dovnload Additional Content RS < L 2
MSDM Forums

‘isual C# Developer Center

- -

¥isual Studio Headlines

See Where Developers Get Security:
“How Do I?" Yideos

Output - 1 X
Shaw output From: =l ek | = 5

Ready

The Microsoft Visual Studio IDE environment appears.
2. In the Start Page, under the Recent Projects heading, click Create: Project.
Alternatively, from the File menu, select New, and then select Project.
A New Project dialog box appears.
3. In Project Types, select the type of project you are creating:
Visual C#:
Visual C#: Windows
Visual Basic:
Other Languages: Visual Basic: Windows
4. In Templates, select Windows Forms Application.
5. Inthe Name field, enter the appropriate name.
Visual C#:
HR_Connect_CS
Visual Basic:
HR_Connect_VB
The abbreviation CS indicates C# projects and VB indicates Visual Basic projects.
6. In Location, enter the directory where you want to save the files.
For this guide, enter this directory C: \ HR_Pr oj ect s.

7. In Solution Name, the appropriate name, HR_Connect_CS or HR_Connect_VB
should appear.

3-2 Oracle Database 2 Day + .NET Developer's Guide



Creating a New Project

A solution can contain several projects; when it contains only one project, you can
use the same name for both.

8. Check Create directory for solution.
9. Click OK.

New Project

Projeckt bypes: Templates:

[=1- Wisual C# Yisual Studio installed templates
Windows
weh _EWindDws Forms Application @CIass Library
amark Device @WPF Application [Z#| WPF Browser Application

Office _:—,:ECDHSDIE Application [2#] Empty Project

Database EWindaws Service & WPF Custom Control Library
Reporting [&¥]WPF User Control Library EWindaws Forms Control Library
WCF
Warkfaw My Templates

Other Languages

Other Project Types S Search Online Templates. ..

& project for creating an application with a Windows Forms user interface ( MET Framewark 3.5) |

Mame: | HR_Connect_C5 |
Location: | C:\HR _Projects b | [ Browse. ., ]
Solution Mame: | HR_Connect_C5 | Create directory For solution

[Jadd ta Source Contral

Ok, ] [ Cancel

The project is created.

The main window now displays a new title, either HR_Connect_CS - Microsoft
Visual Studio or HR_Connect_CS - 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 For nil. cs or For nil. vb.

Both Form1 and For nil. xx can be renamed. For the purposes of this guide, we
will rename For ml. xx several times.
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Forml.cs [Design] - Start Page halits’

Form1

Adding a Reference

This section shows you how to add a reference to the Or acl e. Dat aAccess. dl | file,
which contains the data provider, Oracle Data Provider for .NET.

To add a reference:
1. From the Project menu, select Add Reference.

Project | Build Debug Data  Tools

=] Add Windows Form,
4 Add User Contral.,
] Add Componert. .,

v’g Aadd Class. .. Shift-+alt-+C
aia| | Add Mew Ttem. .. Ctrl4+Shift+4
=i | Add Existing Ikem...  Shift+Aalk+a

Exclude From Project
20 Show All Files
Add Reference. ..
Add Service Reference.

Set as StartUp Project

HR._Connect_CS Properties, ..

The Add Reference windows appears.

2. In the Add Reference window, under the .NET tab, select Oracle.DataAccess.
Click OK.
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Add Reference

MET | COM | Projects || Browse | Recent
Component Mame Wersion Runtime Path -~
Microsoft, wWindows . Desi.., 3.5.0.0 w2.0,50727  E:\Microsaft Wisual Stu.,
Microsoft, Windows. Desi... 3.5.0.0 w2.0.50727  E:\Microsoft Wisual Stu..
Microsoft_wsavh 3.0.0.0 w2.0,50727  CHWIMDOW S\ Microsaf,

MSCOMCTL 10.0.450,,, «1.0,3705 E:\Microsoft Wisual Stu..,
MSCOMCTL 10,0.450,., «1.0.3705 E:\Microsoft Wisual Stu. .
mscorlib 2.0.0.0 w2,0,50727  CIWINDOWS\Microsof,
msdatasrc 7.0.3300.0  w1.0.3705  E:\Microsoft Wisual Stu. .
msdatastc 7.0,3300,0 +1.0.3705  E:\Microsoft Wisual Stu,,
msdatasrc 7.0.3300.0  «1.0.3705  C:\Program Files\Micro. .
MSDDSLMP 7.0.3300,0  +1.1.4322  C\Program Files\Micro, .
MSDDSP 7.0.3300.0  wl1.1.4322  C:\Program Files\Micro. .
Ciffice 11.0.0.0 v1.1.4322  E:\Microsoft Wisual Stu,,
Cffice E:"\Microsoft Wisual Stu, .

Cracle,Daktafccess 2111 w20, E:\applCraclelproduck)
Oracle \Web 2.111.6.20 w2.0.50727 E:lappiOracle\produck). s
< >

[ Ok, ] [ Cancel

Px

12,0.0.0 w1,1,4322

Note that the new reference appears in the Solution Explorer.

Solution Explorer - HR_Conneck_Z5 - B X

= @ P EE S
=d| Properties A
= | References

+ Qracle Databccess
« Svystem
< Syskem.Core
< System.Daka
A System,Data,DatasetExte
+ 2 Swskem.Deployment
+ Svyskem.Drawing
A Syskem.Windows, Forms
A Swstem. xml
A Swskem. xml.Ling
= E Forml.cs

EE] Forml.Designer.cs
EE’] Farml.resx

“H] Proaram,cs

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# usi ng statements or Visual Basic

| mpor t s statements, at or near the top of a code file.
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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 namespace directives:
1. With Form1 active, from the View menu select Code.

Alternatively, you can use the F7 keyboard shortcut.

View | Project  Build Debug
[Z] Code F7
5] Designer shift-+F7

T4 Server Explorer  Corl+w, L
I—'ﬁﬂ Solution Explorer Chrl+w, 5

[F7 | Class View ChHW, C

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

«  Visual C#:
Add with other usi ng statements, before the namespace.

using Oracl e. DataAccess. O ient;
usi ng O acl e. Dat aAccess. Types;

Form1.c5* " Formil.cs [Design]* | Start Page - X
“y W || i w
Flusing System; TI

usihg Systew.Collections.Generic:
uszing 3ystewm.ConmponentModel;
using System.Data:

usihg 3ystew.Drawing:

uszing 3ystem.Ling;

using 3ystew. Text:

uszihg Systew.Windows,.Forms:

uzing Oracle.Datalccess.Client;
“using Oracle.Dataldccess. Types:

=« Visual Basic:.
Add to the top of the file, in the declarations section.

I nports Oracl e. DataAccess. Cient
Inports Oracle. Dat aAccess. Types
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3.

Forml.wb " Form1.vb [Design] | Start Page - X
iZl{General) + | |iZl(Declarations) v
Imports Qracle,.Datglccess.Client TI

Imports QOracle.Datalccocess. Types

S Public Class Forml

|~End Class

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

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:

1.

4.

From the View menu, select Designer.
This opens Form1, in design view, if it is not already open.

You will toggle between Code and Designer a lot. The keyboard shortcuts are F7
and shift- F7 respectively.

From the View menu, select Toolbox.

In the Toolbox, expand Common Controls.

Toolbox
+ All Windows For...

|- Common Contr... |
k Fointer

Button

CheckBox

B+ CheckedlistBox
4 ComboBox

T3 DateTimePicker

A Label

A LinkLabel

=5 ListBox

237 ListView
#_| MaskedTextBox

= ManthCalendar

In the Toolbox, select Label, and drag it onto the Form1.
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3-8

Forml,cs* - Forml.cs [Design]* - start page * X

B Form1

5. On Forml, right-click labell.

Form1

Wiew Code

=

'1:2; Bring to Frank

&y send to Back

=]

B Lock Contrals
Select 'Forml’

# cut

-3 Copy

15
>< Delete

ﬁ Properties

6. From the menu, select Properties, if the Properties Window is not already visible.
The Properties Window appears.
7. In the Properties Window, change the Text property from labell to User ID.

Properties

labell System.\Windows,Fi =

Textalion TopLeft
UseZompz False
UseMrerm: True
Use'WaitCy False

Wisible True h
Text
The text associated with the
control.

8. Repeat steps 4 through 7 twice, placing two more labels on Form 1 and changing
their text properties to Password and Data Source.
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10.

11.

12.

E® Form1

Uszer ID FPazzword D ata Source

In the Toolbox, select TextBox, and drag it onto the Form1, next to the User ID
label.

Uzer ID & Password [Data Source

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

Properties

textBoxl System. Window -

| EIEA=!

(Applicatio ~
(DataBindi —
IS userID

AcceptsRe False
AcceptsTa False
Accessible

Accessible bl

Repeat steps 9 and 10 twice, positioning two more text boxes next to the existing
labels, and setting the Name property to password and dataSource.

B Form1 : E| El
Uger D I:l Paszward I:l Data Source |:|

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

This masks the password during entry.

Properties

password Swstem . \Winc =

(=] S

MaximurSize 0,0
MaxLength 32767

MinimumSize 0,0
Maodifiers Privab
Mulkiline False —

ReadOnly False
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13. From the Toolbox, select Button and drag it onto Form1.

In the Properties Window, change the Text property of the button from button1 to
Connect, and change the Name property to connect.

0 a]
Uzer D I:I Pazzword I:I D'ata Source d Cormect P
o ]
14. Save.

15. Close the Toolbox.

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" on
page 3-13.

1. From the View menu, select Code.
2. Add the code indicated to instantiate a database connection string.

Visual C#: Add the class variable conn to the For il class right after the publ i ¢
For mL() block with this code.

private O acl eConnection conn = new O acl eConnection();
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Forml.cs| Forml.cs [Design] | Start Page -

“I% HR_Connect_C3.Farml ~ | | g conn

»||[%]|%

F using 3ystem:
using 3ystem.Collections.Generic:
usinhg System.ComponentModel:
using 3yvstem.Data;
using System.Drawving;
usinhg System. Text:
using 3ystem.Uindows.Forms:
using Cracle.Datalcocess.Client;
“using Oracle.Datalccess. Types:

E namespace HR Connect C3
{
publice partial class Forml @ Form
{
pubblic Formill()
{
InitializeCowponent ()
}

private OracleConnection conh = hew OracleConnection() )

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

Public O ass Fornl
Dimconn As New O acl eConnecti on

Forml.vb* ~ Form1.vb [Design]*

“t¢ Form1 + | |[E£l(Declarations)

Imports Cracle.Datalccess.Client
Twports Oracle.Datalocess. Types

[ Public Class Forml
Dim conn As MNew OracleConnection

34 3 e 3 e e 3 4 e 3 e e e 3 e 3 e e A e S e S 3 A3 e e S A S A e A A A KN A AN KN A A KA KA A A A AN

3. Save your changes.
4. Change to Designer view by clicking on the View menu and selecting Designer.

5. Double-click the Connect button on Form1 to open the code window to the
connect _C i ck() method.

Insert the code indicated into the connect _Cl i ck() method.
Visual C#:

conn. ConnectionString = "User 1d=" + user|D. Text +
"; Password=" + password. Text +
"-Data Source=" + dataSource.Text + ";";
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conn. Qpen();

Visual Basic:

conn. ConnectionString = "User 1d=" + userID. Text & _
"; Password=" + password. Text & _
", Data Source=" + dataSource. Text

conn. Qpen()

Note: Before a connection can be opened, it must be built from user input for the
User | D, Passwor d, and Dat a Sour ce. The Open() method makes the actual
connection.

6. Set the Enabl ed attribute of the button to f al se by inserting the indicated code
at the end of the connect _C i ck() method.

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

Visual C#:

connect . Enabl ed = fal se;

Forml.cs | Forml.cs [Design] | Start Page - X
“TEHR _Connect_C5,Forml # | | g connect_Click{object sender, Eventargs ) A
—

s

[ namespace HR Connect C3
1
public partial class Forml @ Form
{
= pubhlic Formli)
{
InitializeComponent () ;

private OracleConnection conn = new OracleConnection():

= private woid connect Click(object sender, Eventirgs e)
{
conh,. Connection3tring = "User Id=" + userlID.Text +
":Password=" + password.Text +
T:Data Source=" + datalource.Text + ":7;

conh.Cpen():;
connect.Enabled = false;

Visual Basic:

connect . Enabl ed = fal se
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Forml.vb* " Form1,vb [Design]*

" connect w || ¥ Click
J—] Friwvate 3Jub connect Click(ByVal sender L=z Jystem.Cbject, ByVal & As Jystem.Ew
conn. Connectiondtring = "User Id=" + userID.Text & _

";Pagsword=" + password.Text & _
":Data Source=" + dataSource,Text

conn.Openil
connect.Enabled = False

You have now finished writing an application that can connect to the Oracle database.
The following sections show how to use it.

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:
1. From the Build menu, select Build Solution.

Biuild | Debug [ata  Tools  Window
Build Solution F&

Reebuild Solution

Clean Solution

Build HR._Connect_CS  Shift+F6
Febuild HR_Connect_C5

Clean HR_Connect_C5

Publish HR_Connect_C3

Bakch Build...

Configuration Manager. ..

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

The following graphics shows a typical output result.

Cukput - 1 X
Show oubput Fram:  Build | B & =

~
Compile complete -- 0 errors, 0 warnings
HE Connect_C3% -= C:\HRE Projects HE_Connect C3VHE Connect C3%\bin\Debugh
HE Commect CZ.exe
========== Build: 1 succeeded or up-to-date, 0 fajled, 0 skipped ==========

w

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

4.  From the Debug menu, select Start Without Debugging to run the application.
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Debug | Data  Tools  Window  Communit

Windows »
F sStart Debugging F5
[+ Start Without Debugaging ChH+FS
;-‘A Attach to Process...

Exceptions. .. Chrl+D, E
5= sStepInto F11
= stepOver F10

Togagle Breakpoint Fa

e Breakpoink 3

5. In the Forml application, enter the User ID, Password, and Data Source.
Click Connect.

This is where the application makes use of the t nsnames. or a file. See
"Configuring a NET Connect Alias" on page 2-7.

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

Form1 E|E|E|
Uszer D Pazzword Data Source

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 so far cannot
establish a connection to the database, and exits with the following unhandled
exception error, ORA- 1017: inval i d usernane/ password, | ogon deni ed.

(3 B

Formi &|

Continue, the application will ignare this error and attempt to continue. 1f

Unhandled exception has occured in your application. [f pou click
@ wou chck Cuit, the application will cloze immediately.

OR&-1017: invalid username/password; logon denied.

[ Continue ] [ Cuit ]

You must reselect Start Without Debugging to try this with a different password.
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Error handling manages occurrences of conditions that change the normal flow of
program execution. Oracle Data Provider for .NET contains three classes for error
handling and support:

=« The Oracl eError class represents a warning or an error reported by Oracle.

= AnOacl eErrorCol | ection class represents a collection of all errors that are
thrown by the Oracle Data Provider for .NET. It is a simple Ar r ayLi st that holds
alist of Oracl eErrors.

= The Oracl eExcepti on class represents an exception that is thrown when the
Oracle Data Provider for .NET encounters an error. Each Or acl eExcepti on
object contains at least one Or acl eErr or object in the Er r or property that
describes the error or warning.

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 Di spose 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 Di spose() 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 errors.

Handling General Errors

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

To handle general errors:

1. Change the code of the connect _C i ck() method in For ml by adding an
implementation of the Try-Catch-Finally syntax.

New code is in bold font.
Visual C#:

private void connect_Cick(object sender, EventArgs e)
{
conn. ConnectionString = "Data Sour ce=ORCL; User |d="
+ user|D. Text + ";Password=" + password. Text + ";";
try
{

conn. Qpen();
connect . Enabl ed = fal se;

}

catch (Exception ex)

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

}
finally
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{

conn. Di spose();
}
}

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

using (Oracl eConnection conn = new Oracl eConnection())

{
conn. Qpen();
/'l application code

}...

Visual Basic:

Try
conn. Qpen()

connect . Enabl ed = fal se

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

Finally
conn. Di spose()
End Try

2. From the Build menu, select Rebuild Solution.
Ensure that there are no errors.
3. From the Debug menu, select Start Without Debugging.

4. Run the application again, as described in section "Compiling and Running the
Application” on page 3-13, and attempt to connect using an incorrect password.
This time, the application catches the error and displays it in a pop-up window,
ORA-1017: invalidusernane/ password; | ogon deni ed.

ORA-1017: invalid username/password; logon denied

Handling Common Oracle Errors

In the completed Try-Catch-Finally block code shown below, the first Catch statement
branch is skipped if there are no Or acl eExcept i ons. The second Catch statement
branch catches all other Excepti ons.

The first catch statement contains Case statements, which can be used to trap common
database errors and display them in a user-friendly manner.

Note that the second Case statement catches a specific example of
O acl eExcept i on, when the database is not accessible.

To handle specific errors:

1. Stop the database instance. See Appendix A, "Starting and Stopping an Oracle
Database Instance".
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2.

Add the Cat ch Or acl eExcept i on block shown below in bold, before the Cat ch
Except i on block previously added in the connect _Ql i ck() method.

Visual C#:

try
{

conn. Qpen();
connect . Enabl ed = fal se;
}
catch (Oracl eException ex)
{
switch (ex. Nunber)
{
case 1:
MessageBox. Show("Error attenpting to insert duplicate data.");
br eak;
case 12560:
MessageBox. Show( " The database is unavailable.");
break;
defaul t:
MessageBox. Show( " Dat abase error: " + ex. Message. ToString());
br eak;
}
}
catch (Exception ex)
{
MessageBox. Show( ex. Message. ToString());

}
finally

{

conn. Di spose();

}
}

Visual Basic:

Try
conn. Qpen()
connect . Enabl ed = fal se

Catch ex As Oracl eException ' catches only Oracle errors
Sel ect Case ex. Nunber

Case 1

MessageBox. Show("Error attenpting to insert duplicate data.")
Case 12560

MessageBox. Show( " The database is unavailable.")
Case El se

MessageBox. Show( " Dat abase error: " + ex. Message. ToString())
End Sel ect

Catch ex As Exception
MessageBox. Show( ex. Message. ToString())
Finally
conn. Di spose()
End Try
Compile and run the application again, as described in section "Compiling and

Running the Application" on page 3-13.
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Note that the ORA- 12560 error appears in the pop-up window as The dat abase
i s unavai | abl e with no error number provided.

The database is unavailable,

4. Restart the database instance. See Appendix A, "Starting and Stopping an Oracle
Database Instance".
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Retrieving and Updating with Oracle Data

Provider for .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 Data Provider for NET
Enabling Updates to the Database

Inserting, Deleting, and Updating Data

Using the Command Object

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

To use the command object:

1.

Make two copies of For ml. xx, from application HR_Connect_xx in Chapter 3,
"Building a Simple .NET Application Using ODP.NET". To make copies, see the
instructions in Appendix B, "Copying a Form".

Name the copies For n2. c¢s or For n2. vb and For n8. cs or For nB. vb. The first
copy is for the first part of the chapter, and the second copy for the second part of
the chapter

Open For n2. cs or For n2. 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.

Create a string that represents the SQL query and add to the body of thetry
statement.

The new code is in bold typeface.
Visual C#:

try
{
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conn. Qpen();
connect . Enabl ed = fal se;

/1 SQ Statenent
string sql = "sel ect department_name from departnents”
+ " where departnent_id = 10";
}

Visual Basic:

Try
conn. Open()
connect . Enabl ed = Fal se

Dimsqgl As String = "select department_name from departnents" & _
“where departnent_id = 10"

4. Use the new sql variable to create the Or acl eCommand object, and set the
CommandType property to run a text command.

Visual C#:

try
{
conn. Qpen();
connect . Enabl ed = fal se;

/1 SQ Statenent
string sql = "sel ect department_name from departnents”
+ " where departnent _id = 10";

O acl eConmand cnd = new Oracl eCommand(sql, conn);
cmd. CommandType = CormandType. Text;

}

Visual Basic:

Try
conn. Qpen()

connect . Enabl ed = Fal se

Dimsqgl As String = "select departnent_name from departnents" &
"where departnent_id = 10"

Dimcnmd As New Oracl eCommand(sql, conn)
cmd. CommandType = ConmandType. Text

5. Save your work.

Retrieving Data: a Simple Query
This section demonstrates retrieving data from the database.

The Execut eReader () method of an Or acl eCommand object returns an
Or acl eDat aReader object, which can be accessed to display the result on the form.
The application uses a ListBox to display the results.
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To retrieve data:

1.

© N o o0 & w0 DN

Create an Or acl eDat aReader object, by adding the code indicated to the bottom
of the Try block of the connect _Cl i ck() method.

This enables you to read the result of the query.
Visual C#:

O acl eDat aReader dr = cnd. Execut eReader () ;
dr. Read();

Visual Basic:

Dimdr As O acl eDataReader = cnud. Execut eReader ()
dr. Read()

Open Form1 in Design view. From the View menu, select Designer.

From the View menu, select Toolbox.

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

From the View menu, select Properties Window.

In the Properties window, change the Text of the label to Depart ment .

From the Toolbox, under Window forms, select a ListBox and drag it onto Form1.

In the Properties window, under Design, change the Name to depar t nent s.

=

Form1 L I= @1

Department | departments

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

Double-click the connect button to edit the connect _cl i ck() method, and add
the code indicated to the bottom of the t r y block.

Visual C#:
departrments. | tems. Add(dr. Get String(0));

Visual Basic:
departnents. | tens. Add(dr. Get String(0))
Typed accessors, such as Get St r i ng, return native NET data types and native

Oracle data types. Zero-based ordinals passed to the accessors specify which
column in the result set to return.

10. Build and save the application.

11. Run the application. Enter the login and data source.
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After you connect, the depar t ment s list box shows Admi ni st rati on, the
correct name for department number 10 in the HR schema, as requested by the

SELECT statement.
(= A=)
Uszer (D' |hr FPazsward | # Data Source  |aorcl

Department | &dministration

Retrieving Data: Bind Variables

Bind variables are placeholders inside a SQL statement. When a database receives a
SQL statement, it determines if the statement has already been executed and stored in
memory. If the statement does exist in memory, Oracle Database can reuse it and skip
the task of parsing and optimizing the statement. Using bind variables makes the
statement reusable with different input values. Using bind variables also improves
query performance in the database, eliminates the need for special handling of literal
quotation marks in the input, and protects against SQL injection attacks.

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 departnment _name FROM departnents WHERE departnent _id = 10

The following code replaces the numerical value with a bind variable : depar t ment _
i d. A bind variable identifier always begins with a single colon (:) .

SELECT departnent _name FROM departnents WHERE departnent _id = :departnent_id

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

UPDATE departments SET departnent _name = :departnment _nane
VHERE departname_id = : departnent _id

See "Inserting, Deleting, and Updating Data" on page 4-12 for more details.

You can use the Or acl ePar anet er class to represent each bind variable in your .NET
code. The Or acl ePar anet er Col | ecti on class contains the Or acl ePar anet er
objects associated with the Or acl eConmand object for each statement. The

Or acl eConmand class passes your SQL statement to the database and returns the
results to your application.

You can bind variables by position or by name by setting the Or acl eConmand
property Bi ndByNane (which defaults to f al se).

= Binding by position

You must use the Add() method to add the parameters to the
Or acl ePar anmet er Col | ecti on in the same order as they appear in the SQL
statement or stored procedure.
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Bind by name

You may add the parameters to the collection in any order; however, you must set
the Par amet er Nane property for the parameter object to the same name as the
bind variable identifier in the stored procedure declaration.

In addition to the binding mode (by position or by name), the .NET developer sets the
following properties for each parameter object: Di r ecti on, Or acl eDbType, Si ze,
and Val ue.

Di r ect i on Bind variables may be used as output, input, or input/output
parameters. The Di r ect i on property indicates the direction of each parameter.
The default value of the Di r ect i on property is | nput .

Or acl eDbType property indicates whether or not the parameter is a nunber, a
dat e, a VARCHAR?2, and so on.

Si ze indicates the maximum data size that parameters with a variable length data
type, such as VARCHAR2, can hold.

Val ue contains the parameter value, either before statement execution (for input
parameters), after execution (for output parameters), or both before and after (for
input/output parameters).

To retrieve data using bind variables:

1.
2.
3.

Move the ListBox named Departments to the right.
From the View menu, select Toolbox.

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

From the View menu, select Properties Window.

In the Properties window, change Name to depar t ment | D.

¥

_
Formi E|E|El
Usger D I:l Pazzword I:l [Data Source Connect

Departrent

[ ]

Change the SELECT statement to use the bind variable by adding the code
indicated to the Try block of the connect _Cl i ck() method.

Changed or new code is in bold typeface.
Visual C#:

string sql = "select department_nanme from departments where department _id =" +
":departnent_id";

Oracl eConmand cnd = new Oracl eCommand(sql, conn);

cnd. CommandType = CommandType. Text ;

Oracl eParaneter p_department _id = new O acl eParaneter();

p_departnent _i d. Oracl eDbType = Oracl eDbType. Deci nal ;

p_departnent _i d. Val ue = department|D. Text;

cnd. Par anet er s. Add(p_department _id);
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O acl eDat aReader dr = cnd. Execut eReader () ;
dr. Read();

departnments. | tenms. Add(dr. GetString(0));

Visual Basic:

Dimsgl As String = "sel ect department_name from departments where" & _
"department _id= ":departnent_id"

Dimcmd As O acl eConmand = New O acl eCommand(sql, conn)

cnmd. CommandType = ConmandType. Text

Dim p_departnent _id as Oracl eParanmeter = new O acl eParaneter ()

p_departnent _i d. Oracl eDbType = O acl eDbType. Deci nal

p_departnent _i d. Val ue = department|D. Text

cmd. Par anet er s. Add( p_depart ment _i d)

Dimdr As Oracl eDataReader = cnd. Execut eReader ()
dr. Read()

departments. | tems. Add(dr. Get String(0))

For this code, the parameter object sets the Or acl eDbType property, but there is
no need to set the Di r ect i on property because it uses the default value, | nput .
There is no need to set the Si ze property because the object is an input parameter,
and the data provider can determine the size from the value.

7. Save and run the application.

8. Enter the login information, and a typical department number, such as 50, from
the HR schema.

9. Click Connect.

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

r - . _"
Formi E|E|E|
Uszer ID Pazzword Data Source

Department S hioping

SPeTe, (Fhenin:

Retrieving Data: Multiple Values

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

SELECT departnent _i d, department_name, manager _id, location_id
FROM depart nent s
VHERE departnent _id < 100
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Processing multiple rows from the Dat aReader object requires a looping construct.
Also, a control that can display multiple rows is useful. Because the

O acl eDat aReader object is a forward-only, read-only cursor, it cannot be bound to
an updatable or backward scrollable control such as Windows Forms Dat aGi d
control. An Or acl eDat aReader object is, however, compatible with a Li st Box
control.

To retrieve multiple values:

1.

In the t ry block of the connect _Cl i ck() 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.

Visual C#:

try
{

string sql = "select department_nane from departments where department _id" +
"< :department _id";

while (dr.Read())
{

}
}

departnents.|tems. Add(dr. Get String(0));

Visual Basic:

Try

Dimsqgl As String = "select departnent_name from departnents " & _
"where departnent _id < :departnent_id"

Wil e (dr.Read())
departnents. |Items. Add(dr. Get String(0))
End Wile

Save and run the application.
Enter the login information and enter 50 for the department.
Click Connect.

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

. Form1 ggr

Department [ & dmiristration

b arketing

Purchasing
Huran Resources
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Using the DataSet Class with Oracle Data Provider for .NET

The Dat aSet class provides a memory-resident copy of database data. It consists of
one or more tables that store relational or XML data. Unlike an Or acl eDat aReader
object, a Dat aSet is updatable and backward scrollable.

To use the DataSet class:

1.

o 0 M 0N

If you have not done so before, make another copy of the Form1 that you
completed in Chapter 3, and name it For n8. vb or . cs, as described in
Appendix B, "Copying a Form". If For mil. xx does not appear in the Solution
Explorer, from the Project menu, select Show All Files.

From the View menu, select Designer view.
From the View menu, select Toolbox.
From the Toolbox, select a DataGridView and drag it onto Form1.

From the View menu, select Properties Window.

In the Properties window, change the Name of the data grid view to
depart nments.

8 Form1 | I X|

From the View menu, select Code.

Immediately after the conn declaration in the code, add variable declarations to
the class variables, as indicated.

Visual C#:

public partial class Fornml : Form
{
public Fornt()

{
}

private Oracl eConnection conn = new O acl eConnection();
private O acl eConmand cnd;

private O acl eDat aAdapter da;

private Oracl eConmandBui | der cb;

private DataSet ds;

InitializeConponent();

Visual Basic:
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Public dass Fornl
Di m conn As New Oracl eConnection
Private cmd As O acl eCormand
Private da As O acl eDat aAdapt er
Private cb As O acl eCommandBui | der
Private ds As DataSet

Within the connect _Cl i ck() method t ry block, add code to:
= Query the database

= Fill the Dat aSet with the result of the command query

= Bind the Dat aSet to the data grid (departments)

Visual C#:

conn. Qpen();
connect . Enabl ed = fal se;

string sql = "select * fromdepartnents where departnment _id < 60";
cmd = new O acl eConmand(sql, conn);
cnd. CommandType = CommandType. Text;

da = new O acl eDat aAdapt er (cnd) ;
cb = new Oracl eCormandBui | der (da);
ds = new DataSet();

da. Fill (ds);

depart ment s. Dat aSour ce = ds. Tabl es[0];

Visual Basic:

conn. Qpen()
connect . Enabl ed = Fal se

Dimsgl As String = "select * fromdepartnents where departnent_id < 60"
cmd = New O acl eConmand(sql, conn)
cnd. CommandType = ConmandType. Text

da = New O acl eDat aAdapt er (cnd)
cb = New O acl eCormandBui | der ( da)
ds = New DataSet ()

da. Fill(ds)

depart ment s. Dat aSource = ds. Tabl es(0)

. Build and save the application.
. 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.
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B Form1

Usgerld Pazsward D ata Source Carnect

DEPARTMEMT_IDD DEPARTMEMNT M MAMAGER_ID LOCATION_ID
» Administration 200 1700

20 I arketing 20 1800
30 Purchaszing 114 1700
40 Human Resources | 203 2400
50 Shipping 11 1500
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Enabling Updates to the Database

At this point, the Dat aSet 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:
1. From the Toolbox, drag and drop a Button onto Form1.
2. In the Properties window, change the Name of the button to save.

Change the Text property to Save.

3. 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_
dick.

8 Form1 | ||E §|

Save

4. From the View menu, select Code.

5. Add code that updates the data, to the body of the save_Cl i ck() method, as
indicated.
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10.

Visual C#:
da. Updat e(ds. Tabl es[ 0] ) ;

Visual Basic:

da. Updat e(ds. Tabl es(0))

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

Within the For m() method or For nl_Load method, add the code indicated.
Visual C#:

public Fornt()

{
InitializeConmponent();

save. Enabl ed = fal se;
}
Visual Basic:

Private Sub Forml_Load(ByVal sender As System Chject, & _
ByVal e As System Event Args) Handl es MyBase. Load
save. Enabl ed = fal se

Within the connect _Cl i ck() method t ry block, add code to enable the Save
button as indicated:

Visual C#:

conn. Qpen();

depart ment s. Dat aSource = ds. Tabl es[ 0] ;
save. Enabl ed = true;

Visual Basic:

conn. Qpen()

depart ment s. Dat aSource = ds. Tabl es(0)

save. Enabl ed = True

Remove the conn. Di spose() call from the fi nal | y block in the connect _
d i ck() 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, component s. Di spose(), is already part of the definition of Form1.

Build and save the application.
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.
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8 Form1 QE
Uszer IO Pazsword Data Source

DEF&RTMEMNT_IDY DEFARTMEMT_M: MANAGER_ID LOCATION_ID
» 10 Adminiztration 200 1700

20 tarketing 20 1800

30 Purchaszing 114 1700

a0 Human Resources | 203 2400

50 Shipping 1241 1500

Save

Inserting, Deleting, and Updating Data

This section demonstrates how to use your new application to directly manipulate
data in the database.

To insert, delete and update data:
1. Run the application you created in the last section, entering the login and data
source, and connecting to the database.

2. At the bottom of the data grid, enter a new record at the * prompt:
« For DEPARTMENT _I D, enter 5.
« For DEPARTMENT _NAME, enter Comruni ty Qutreach.
« Leave MANAGER | Dwithout a value.
« For LOCATI ON_I D, enter 1700.

I- Form1 E]Er
gerld FPazzward Data Source

DEPARTMEMT_IDY DEFPARTMENT_M: MAMAGER_ID LOCATION_ID

10 adrniniztration 200 1700

20 b ark eting 2m 1800

30 Purchasing 114 1700

40 Hurnan Resources | 203 2400

50 Shipping 121 1500
b 5 Community Outre. .
E

3. Click Save.
4. Close the application to check if the new record is saved.

5. Run the application again, and connect to the database.
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Note that the new department is at the top of the DEPARTMENTS table, in
numerical order by DEPARTVENT_I D.

Change the name of the department to Conmuni ty Vol unt eer s, and click the
Save button.

r Form EE]
zerld Fazsword Data Source

DEPARTMEMNT_ID DEPARTMENT_M: MAMAGER_ID LOCATIOMN_ID

3 5 Comrmunity Y alur... _ 1700

10 Administration 200 1700
20 b ark. eting 20 1800
a0 Purchasing 114 1700
40 Humnan Resources | 203 2400
50 Shipping 121 1500

Repeat Step 4, run the application again, and connect to the database, and note
that the name of the department is changed.

Select the entire record you just changed (click the cursor icon in the far left
column), and delete it using the Delete key. Click the Save button.

Form1

U gerd FPazsword Data Source

DEPARTMEMT IOV DEFARTMENT M, MaMaGER_ID LOCATION_ID

» [_ Community Wolur... _ 1700
10

Adrministration 200 1700
20 b ark eting 2m 1800
30 Purchaszing 114 1700
40 Human Resources | 203 2400
50 Shipping 121 1500

10.

Repeat Step 4, run the application again, and connect to the database, and note
that the new record is no longer part of the DEPARTMENTS table.

Close the application.
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Using Oracle Developer Tools for Visual
Studio

This chapter contains:

= Using Oracle Developer Tools

= Connecting to the Oracle Database

= Creating a Table and Its Columns

= Creating a Table Index

= Adding Table Constraints

= Adding Data to a Table

= Generating Code Automatically to Display and Update Data

Using Oracle Developer Tools

Oracle Developer Tools for Visual Studio (ODT) is a tightly integrated Add-in for
Visual Studio. Using enhancements that ODT 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.

See Also: "Overview of Oracle Developer Tools for Visual Studio" on
page 1-2

Connecting to the Oracle Database

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

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

2. In Server Explorer, right-click Data Connections.

3. Select Add Connection.
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Server Explorer 3]

EIREIRRS. |

,_]_] Daka Conne

rHnns

“8 Servers | [£]| Refresh
P
Add Connection. .. [:i
Create Mew SQL Server Database. .,
=

4. When the Add Connection window appears, determine if the Data source says
Oracle Database (Oracle ODP.NET).

If it does, skip to Step 6.

Add Connection

Enter information ko connect ko the selected data source or click
"Change" to choose a different data source andfor provider,

Drata source:
| H Zhange. .. ]

If Data source does not say Oracle Database (Oracle ODP.NET), select Change.

The Change Data Source window appears.

Change Data Source f E]

[rata source: o o
Microsoft Access Database File S
Micrasoft ODBC Daka Source LUse this selection ko connect ko
Microsoft SOL Server Oracle Database using the Oracle
Microsoft SOL Server Compact 3.5 Data Provider For JMET.
Microsoft SOL Server Database File [is
Cracle Database *3
<other>
Daka provider:
|Oracle Data Provider For JMET w |
[ Blrarys use this selection I ok l [ el ]

5. Choose Oracle Database and then select Oracle Data Provider for .NET.

6. On the Connection Details tab, in the Add Connection window, enter the
following information:

Data source name: For this example, use the alias of the remote database instance,
orcl.

If you are connecting to a database on the same computer, use the Local
Dat abase.

Select the Use a specific user name and password option.

For User name, enter HR.
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For Password, enter the password created when the hr account was unlocked and
set up.

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

Ensure that Role is set to Def aul t . This refers to the default roles that have been
granted to the user hr.

The Connection name should be generated automatically from the Data source
name and the User name values. In this exercise, it will be HR.orcl.

i

Add Connection

Enter information to connect to the selected data source or click,
"Zhange" to choose a different data source andfor provider,

Daka source:
Cracle Database (Qracle ODPMET)

Connection Details | apply Filkers

Daka source name: orcl i

(") Use Windows integrated authentication

() Use a spedfic user name and password

User name: HR

Password: sk

Save password

Role: Diefault w

Conneckion narne: HR.orcl

. T

Click the Apply Filters tab, and verify that the HR schema is in the Displayed
schemas column. When you expand the schema category nodes in the data
connection, only those schema objects (tables, views, and so on) selected in the
Apply Filters tab appear.
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r A

Add Connection @

Enter information to connect to the selected data source or click
"iZhange" to choose a different data source andfor provider,

Daka source:
|Oracle Database (Oracle ODP.MET) | [ Change...

Connection Details | Apply Filkers |

Select the schemas that should be displayed in Server Explorer,

Available schemas: Displayed schemas:

¥l

EXFSY3

FLOWS_0:30000
FLOWS_FILES

w
I3 —
< N €

[ pisplay Public Synonyms

Test Connection 0]4 H Cancel ]

8. Click Test connection.

3

Microsoft Visual Studio

\l‘) 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:

» The database is not started.

» The database listener is not started.

« The database connectivity is not properly configured.

= You do not have the correct user name, password, or role.
9. In the Add Connection window, click OK.

10. In the Server Explorer, expand the HR.ORCL connection to show the contents of
the HR schema. You should see Tables, Views, Procedures, Functions, Packages,
Synonyms, Sequences, and so on.
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]
[ E

e e e e . A = R A e
a

&

Jata Conneckions

HR. ORCL

?ﬂj Tables

@I Views

B Procedures
3 Functions
%:‘l Packages
ﬁj! Swnonyms

@} %ML Database
% lava Classes —
[5 user Defined T

[, svs.0RCL -

I

Creating a Table and Its Columns

Oracle Developer Tools includes a user interface for creating database objects. In this
section, you will create a table named DEPENDENTS.

To create a table:

1. In Server Explorer, right-click Tables and select New Relational Table.

[, HR.(Local Dl;gabase)

Mew Relational Table. ..
Mew Object Table, ..
Mew XML Table. ..
Import Table. ..

Quiery Window
Privileges. ..

Refresh

Server Explorer

2] [<] |14 i

= [ Data Connections

= [ HR.ORCL

[
o
+
5
-
3
1 —
£
.
]
2]

= I

Properties

A table design window appears.

2. In design view, enter DEPENDENTS for Table name.
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ORACLE:/ /HR.{...DENTS[Design]* - X
Schema name: v|  Tebletye: [Reltionl
Table name: DEPENDEMTS

Colurins | Constraints | Indexes Skorage

Columns: Column Properties
MName Data type
Marmne:
Daka type:
- Default:
LI
=4

Prestiew SOL ] [H Save

In the Column Properties tab, add the following six columns in this manner:

Click Add. Then enter the new column information. Keep clicking add until you
have added all the new columns.

Fields may differ depending on the data type. You might have to close windows
such as Server Explorer or Solution Explorer to access the entire tab.

= Name LAST_NAME, Data Type VARCHAR2, and Size 30. Leave all other
properties at their default values.

= Name FI RST_NAME, Data Type VARCHAR2, and Size 20. Leave all other
properties at their default values.

= Name Bl RTH_DATE, Data Type DATE. Leave all other properties at their
default values.

= Name RELATI ONSHI P, Data Type VARCHAR2, and Size 20. Leave all other
properties at their default values.

= Name EMPLOYEE_| D, Data Type NUMBER, deselect Allow null, enter
Precision 6 and Scale O.

« Name DEPENDENT_| D, Data Type NUMBER, deselect Allow null check box,
enter Precision 6 and Scale 0.
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ORACLE:/ /HR.{...DENTS[ Design]* - X
Schema name: |HR w | Table bype: | pelational
Table name: DEPEMDENTS |

Colurins | Constraints | Indexes Skorage

Columns: Column Properties
MName Data type
LAST_MAME YARCHARZ Mame: |L-'15T_NHME |
DelE e VARCHARZ v|
Default: | |
=1
Allow rull
=%
Sizen |3U| |
Length semantic: |Default V|

Prestiew SOL ] [H Save l

4. Click Preview SQL.

The SQL statement for constructing the table appears in the Preview SQL window,
similar to this.

.m Preview SQL x|

“REATE TAELE "DEPENDENTS"
"LAST_MAME" YARCHARZ(30) NULL,
"FIRST_MAME" YARCHARZ(Z0) MULL,
"BIRTH_DATE" DATE MULL,
"RELATIOMNSHIP" ¥ARCHARZ(Z0) DEFALLT 20 MULL,
"EMPLOYEE_ID" MUMBER(S, 0} MOT MULL,
"DEPEMDEMT _ID" MUMBER(6, 0) MOT MULL);

Click OK to close the Preview SQL window.
5. In the table design view, click Save.

This action creates the new table DEPENDENTS in the HR schema. The new table is
listed in the Server Explorer.
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ORACLE:/ /HR.{...DENTS[ Design]* - X
Schema name: HR » Table bype: | pelational
Table name: DEPEMDENTS

Colurins | Constraints | Indexes Skorage

Columns: Column Properties
Mame Data type
LAST_MAME YARCHARZ Mame: DEPEMDENT_ID
FIRST_MAME YARCHARZ Data type: MUMEBER 7
BIRTH_DATE DATE
RELATIOMSHIP VARCHARZ =1 Default:
EMPLOYEE_ID MNUMBER. I:l Allawe null
DEPEMDEMNT _ID MUMEER. 1
Size: 6
Length semantic: |0 hil
Prestiew SOL ] [H Save

Creating a Table Index

Indexes are an optional but very powerful feature of relational databases. An index
enables quick access to the rows (or records) in a table. In this section, you will create
an index for the DEPENDENTS table.

To create an index:
1. In the DEPENDENTS Table Design view, click the Indexes tab.

2. Click Add under the Indexes area.
The Index Properties area becomes active.

3. Under Index Properties (to the right), enter the Name DEPENDENTS_| NDEX, and
leave all other properties in their default state.

4. At the bottom of the Index Properties area, click Add.

5. Under Index keys, click in the first cell of the Key column, and select
DEPENDENT_ID from the list.
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DRACLE:/ /HR.{...DENTS[ Design]* - %
Schema name: v Table type:  |pelational
Table name: DEPENDENTS |

Calurmins Cnnstraintsl Indexes |5tnrage

Indexes: Index Properties
Name Type Mame: \DEPENDENTS_INDEX |
DEPENDEMTS_IMDERX B-tree Type: |B-tree I |

] unigue [] reverse

Index; kews:

Kew CQrder

" |P.su:ending
[ Add ] ’ Remove ]
Add ] [ Remove ]

[ Preview S0L ] ’n Save I

Click Preview SQL

A Preview SQL window appears, displaying SQL statement to construct the index.

R ra sl X

CREATE INDEY "DEPENDENTS_INDEX"
Of "DEPEMDENTS" [
"DEPEMDENT_ID");

Click OK to close the Preview SQL window.
In the table design view, click Save.

This creates the new index on the table DEPENDENTS in the HR schema. To see this
in the Server Explorer, expand the DEPENDENTS table and related Indexes.
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Server Explorer

= [JJ Data Connections -
|, HR.{Local Database)
= [ HRL.ORCL
=] Tables
COUMTRIES
DEPARTMENTS
=] DEPEMDEMTS
Bl LAST_MAME
EH FIRST_NaME
i BIRTH_DATE
BB RELATIOMSHIP
Bl EMPLOYEE_ID
E5 DEPENDENT_ID
E Constraints
@ Indexes
] DEPENDENTS_INDEX
EI Triggers
EMPLCOYEES w

- E-E-E-E-E

[+

Adding Table Constraints

The database uses constraints to automatically enforce data integrity defining rules for
permissible data values. Constraints also implement primary and foreign keys in the
table. In this section, you will add such constraints to the new table DEPENDENTS.

How to add foreign and primary keys:
1. In the DEPENDENTS table design view, click the Constraints tab.

Note that depending on your configuration, there may already be default check
constraints in the list.

2. Under the Constraints area, add the following constraints in this manner:.

Under Constraint Properties, Click Add. Then enter the new constraint
information. Keep clicking add until you have added all the new constraints.

=« Name EMPLOYEES_FK, Type For ei gn Key, Table EMPLOYEES, Constraint
EMP_EMP_I D_PK. Under Association, select Referenced Column: EMPLOYEE _
I D, and Local Column: EMPLOYEE | D, set the On delete value to Cascade.
Leave all other properties at their default values.
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ORACLE:/ /HR..{...DENTS[Design]*

Schema name:

Table name: DEPEMDEMNTS

Columns | Constraints | Indexes | Storage

Conskraints:

Marme Type

Y5 _C009997 Check
SY¥S_C009996 Check
EMPLOYEES_FE Fareign Key

Add ] [ Remove

2 Table type:  |pelational

Conskraink Properties
Mame: EMPLOYEES_FE

Type: Foreign Key W
[] Deferrable Enabled Yalidate

Execution:

Select the Foreign key constraint

Tahble: EMPLOYEES w
Constraint;  |EMP_EMP_ID_PK w
Association:

Referenced Column | Local Column

EMPLOYEE_ID EMPLCYEE_ID
On delete:
[ Presview S0L ] [H Save

=« Name DEPENDENTS_PK, Type Pri mary Key.

Under the Primary key columns area, click Add (you may need to scroll
down). Under Primary Key Columns, select Key: DEPENDENT_I D, set the
Using index value to DEPENDENTS_| NDEX. Leave all other properties at their

default values.
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ORACLE:/ /HR.{...DENTS[ Design]* - M
Schema name: v Table bypet | Relational
Table name: DEFEMDEMTS
Columns | Constraints | Indexes | Storage
Canstraints: Conskraink Properties
Tarme Type Mame: DEPEMDENTS_PK
IYS_C00999¥ Chedk Primarsy Ke 3
SYS_r009996 Chark Ufaet ¥ EEY
EMPLOYEES_FK Foreign key [] Deferrable Enabled Yalidate
DEPEMDEMNTS_PK Primary Key

Execution:

Primary key columns:
Key

DEPENDEMT _ID

[ Add

IJsing index:
Add ] [ Remove ]

[ Preview S0L ] ’n Save

3. Click Preview SQL.

The Preview SQL window displays the code generated for constraints on table
DEPENDENTS. Note that adding constraints is an ALTER TABLE command
because constraints change the definitions of the DEPENDENT_| Dand EMPLOYEE_

| Dcolumns of the table.

F

~m Preview SOL

BLTER TABLE "DEFEMDENTS" ADD
CONSTRAINT "EMPLOYEES_FK"
FOREIGN KEY { "EMPLOYEE_ID")
REFEREMCES "EMPLOYEES" { EMPLOYEE_ID)
OM DELETE CASCADE
EMAELE
YALIDATE );
ALTER TABLE "DEFEMDENTS" ADD
CONSTRAINT "DEPEMDENTS_PE"
PRIMARY KEY { "DEPEMDENT _ID")
USIMG INDEX "DEPENDENTS_IMDEX"
EMAELE
YALIDATE );

Click OK to close the Preview SQL window.
4. In the table design view, click Save
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This action creates the two new constraints on the DEPENDENTS table in the HR
schema. To see the Server Explorer, expand the hierarchy tree for the table
DEPENDENTS and constraints.

(=i | CEFENDENTS
BB LAST_MAME
EiE FIRST_MAME
EfE BIRTH_DATE
EH RELATIONSHIP
EE EMPLOYEE_ID
E5 DEPEMDEMT _ID
E Constraints
DEPEMDEMTS_PK
¥ EMPLOYEES_FK
[ 5vs_coneases
[E] =s_congag?
= @ Indexes
£ DEPEMDENTS_INDEX
.EI Triggers

(0] F - B B

| £

Adding Data to a Table

You must now add data to the new DEPENDENTS table.

To populate a table:
1. In Server Explorer, right-click the DEPENDENTS table and select Retrieve Data.

Server Explorer

@4 < | 5,
= [ Data Connections
[4, HR.(Local Database)
=~ [ HR.ORCL
= [ Tables
B COUNTRIES
EH DEPARTMENTS

>

=- E
E;E LA #  Design...
E-E FI % Retrieve Data..,
EEel
E-E rE #dd Trigger. ..
EHE A3 query Window
E¥8 o B G ke Create Script
E - B Generate Create Script...
R 1 B (Generate Create Script to Project..,
ﬁl Tr = o
Privilzges. ..
B EMPLC E% -
M JOB_H 53 Copy
E 10BS
Delete
B LoCal X
#] Refresh
Properties

A table grid for DEPENDENTS appears in design view.
2. Enter the four records listed in Table 5-1 into the table grid.

Using Oracle Developer Tools for Visual Studio 5-13



Generating Code Automatically to Display and Update Data

Table 5-1 New Data for the DEPENDENTS Table

LAST_ FIRST_ EMPLOYEE DEPENDENT_
NAME NAME BIRTH_DATE RELATIONSHIP _ID ID
Ernst Mary 06-MAY-2000 daughter 104 1041
Atkinson Sue 12-JUL-1998  daughter 130 1301
Ernst David 02-APR-2007 son 104 1042
Sciarra Aaron 31-JAN-2008 son 111 1111
The grid now looks as follows:
ORACLE:/ /HR.O..ENDENTS[Data] -~ cpacLE:(fHR.O.. . DENTS[Design]
:'5 LAST_MNAME | FIRST_MAME | BIRTH_DATE | RELATIOMNSHI | EMPLOYEE_I | DEPEMDENT _
Ernst Mary 06-MAY-00 daughter 104 1041
Atkinson Sue 12-UL-95 daughter 130 1301
Ernst David 02-APR-07 san 104 1042
Sciarra Aaran 31-JAM-08 50N 111 1111
*

Note that the data is automatically saved as you move between rows.

Generating Code Automatically to Display and Update Data

To explore the content of the DEPENDENTS table, we will build a form that uses a
simple table query. In this section you will use the Visual Studio integrated
development environment (IDE), to automatically generate the code that corresponds
to your actions.

To create a new Data Source:
1. Start a new project, as described in "Creating a New Project” on page 3-1. Name
the new project as indicated.

Visual C#:
HR_ODT_CS.
Visual Basic:
HR_ODT_VB.
2. Check Create Directory for Solution. Click OK.
3. Switch to the Form1 design view, if you are not already in it.

Note: All applications start with Form1, but this is not related to applications
created in previous chapters.

4. Click on the Server Explorer window to enable the Show Data Sources window.
5. From the Visual Studio Data menu, select Show Data Sources.

The Data Source window appears.
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Add Mew Daka Source. ..

T Server Explorer
Y

fﬂData Sources |

6. In the Data Sources window, click Add New Data Source.
The Data Source Configuration Wizard opens.

7. Inthe Data Source Configuration Wizard, under Choose a Data Source Type, select
Database.

Click Next.

¥

Data Source Configuration Wizard

Jj_/ Choose a Data Source Type

Where will the application get data from?

& &

Service Chject

Lets wou connect to a database and choose the database objects For your application.
This option creates a dataset,

8. Under Choose Your Data Connection, select HR.ORCL, or HR.(Local Database).
For this example, we will use HR.ORCL.

Select Yes, include sensitive data in the connection string.
Click Next.
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Data Source Configuration Wizard

Choose Your Data Connection

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

|HR, ORCL v | [ mew Connection...

This connection string appears ko contain sensitive data (For example, a password), which is required ko connect ko
the database, Howewer, storing sensitive data in the connection skring can be a security risk, Do you wank to
inchude this sensitive data in the connection string?

) Mo, exclude sensitive data From the connection string. T will set this information in my application code.

(#) Yes, include sensitive data in the connection string. [:;

Connection skring

[ < Prewvious ” Mexk = ]

9. Under Save the Connection String to the Application Configuration File, select
Yes, save the connection as: Connect i onStri ng.

Click Next.

=
Data Source Configuration Wizard

Storing connection skrings in wour application configuration file eases maintenance and deplovment, To save the
connection skring in the application configuration file, enter a name in the box and then click Mext,

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

‘Yes, save the connection as:

|Cnnnectiu:un5tring |

[ < Previous ” Mext = l

10. Under Choose Your Database Objects, expand Tables.
Check the DEPENDENTS(HR) table.
Change the DataSet name to tableDependents.
Click Finish.

5-16 Oracle Database 2 Day + .NET Developer's Guide



Generating Code Automatically to Display and Update Data

=

Data Source Configuration Wizard

l ! ~ Choose Your Database Objects
<, - h/

Wwhich database objects do wou want in your dataset?

EE% Tables A
- - COUNTRIES (HR) B
- @[] DEPARTMENTS (HR) b
[#-[¥] ] DEPEMDENTS (HR)
-] EMPLOYEES (HR) v

DakaSek name:

|tableDependents |

Mext = l Finish ][ Cancel ]

See Also: "Using the DataSet Class with Oracle Data Provider for
.NET" on page 4-8 for information about the DataSet Class

To automatically generate code using drag-and-drop:
1. Switch to the Form1 Design view.

2. In the Data Sources window, expand tableDependents.

Data Sources - 0 X
3@
= |o¥] tableDependents
{1 DEPEMDENTS &

|§"55&rver Explorer

@Data Sources |

3. Select the DEPENDENTS table, and drag it onto Form1.

You may need to resize both the form and the table grid.

8 Form1
P 4 o it | b B X

LAST_MAME FIRST_MAME BIRTH_DATE RELATIOMNSHIF | EMPLOYEE_ID DEPENDEMNT_ID

|£| tableDependents EEIT dEPENDENTSEindingSource

A2 JEPENDENTSEindingMavigatar [57] kableAdapterManager

] dEPENDENTS TableAdapter
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Note that along with the table grid (which includes record navigation elements),
the following components were added to the design view of your project. These
objects represent automatically generated code for Form1.

Visual C#:

t abl eDependent s, dEPENDENTSBI ndi hgSour ce,
dEPENDENTSTabl eAdapt er, t abl eAdapt er Manager , and
dEPENDENTSBI ndi ngNavi gat or

Visual Basic:

Tabl eDependent s, DEPENDENTSBI ndi nhgSour ce,
DEPENDENTSTabl eAdapt er, Tabl eAdapt er Manager , and
DEPENDENTSBI ni ngNavi gat or

4. Double-click the Save icon (floppy disk) near the top of Form1.
This opens the code window for the Save icon for Form1.

5. Inthe private method, xxxSavel t em Cl i ck(), encapsulate the existing code in
atry...catch block. See the code listed for the complete Visual C# and Visual
Basic names of this automatically generated method.

Also, add a MessageBox. show() call to both the try and catch sections. The
updated method code follows, with new or changed code in bold font.

Visual C#:

private voi d dEPENDENTSBi ndi ngNavi gat or Savel tem C i ck( obj ect sender, EventArgs
e)
{
try
{
this.Validate();

t hi s. dEPENDENTSBI ndi ngSour ce. EndEdi t ();
t hi s. tabl eAdapt er Manager . Updat eAl | (t hi s. t abl eDependent s);

MessageBox. Show( " Updat e successful");

}
catch (System Exception ex)
{
MessageBox. Show( " Update failed: "+ ex.Message. ToString());
}

}

Visual Basic#:

Private Sub DEPENDENTSBI ndi ngNavi gat or Savel tem O i ck(
ByVal sender As System Cbject, ByVal e As System Event Args)
Handl es DEPENDENTSBi ndi ngNavi gat or Savel tem O i ck

Try
Me. Val i dat e()
Me. DEPENDENTSBi ndi ngSour ce. EndEdi t ()
Me. Tabl eAdapt er Manager . Updat eAl | ( Me. Tabl eDependent s)
MessageBox. Show( " Updat e successful ")

Catch ex As Exception
MessageBox. Show( "Update failed: " + ex.Message. ToString())

End Try
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End Sub

6. To compile and run the application, follow the instructions in section "Compiling
and Running the Application” on page 3-13.

You can test the new application in the following manner. The floppy disk icon
represents the Save command.

To test the application:

1. Change the DEPENDENT_| Dvalue for Mary Ernst to 1110 and click the Save icon.
The message box Updat e successf ul should appear. Click OK to dismiss the
message box.

2. Change the EMPLOYEE_| Dvalue for David Ernst to 99999 and click the Save
icon. The following message should appear: Updat e fail ed: ORA-02291:
integrity constraint (HR EMPLOYEES FK) viol ated - parent key
not found. Click OK to dismiss the message box.
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S

Using PL/SQL Stored Procedures and REF
CURSORs

This chapter contains:

« Introduction to PL/SQL Stored Procedures

= Introduction to PL/SQL Packages and Package Bodies

= Introduction to REF CURSORs

= Creating a PL/SQL Stored Procedure that Uses REF CURSORs

= Modifying an ODP.NET Application to Run Stored Procedures

= Running a PL/SQL Stored Procedure Using an ODP.NET Application

Introduction to PL/SQL Stored Procedures

A stored procedure is a named set of PL/SQL statements designed to perform an
action. Stored procedures are stored inside the database. They define a programming
interface for the database rather than allowing the client application to interact with
database objects directly. Stored procedures are typically used for data validation or to
encapsulate large, complex processing instructions that combine several SQL queries.

Stored functions have a single return value parameter. Unlike functions, procedures
may or may not return values.

Introduction to PL/SQL Packages and Package Bodies

A PL/SQL package stores related items as a single logical entity. A package is
composed of two distinct pieces:

« The package specification defines what is contained in the package; it is
analogous to a header file in a language such as C++. The specification defines all
public items. The specification is the published interface to a package.

= The package body contains the code for the procedures and functions defined in
the specification, and the code for private procedures and functions that are not
declared in the specification. This private code is only visible within the package
body.

The package specification and body are stored as separate objects in the data
dictionary and can be seen in the user _sour ce view. The specification is stored as
the PACKAGE type, and the body is stored as the PACKAGE BQODY type.

While it is possible to have a specification without a body, as when declaring a set of
public constants, it is not possible to have a body with no specification.
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Introduction to REF CURSORs

Using REF CURSORS is one of the most powerful, flexible, and scalable ways to return
query results from an Oracle Database to a client application.

A REF CURSCRis a PL/SQL data type whose value is the memory address of a query
work area on the database. In essence, a REF CURSOR is a pointer or a handle to a
result set on the database. REF CURSORs are represented through the

O acl eRef Cur sor ODP.NET class.

REF CURSORs have the following characteristics:

= A REF CURSORrefers to a memory address on the database. Therefore, the client
must be connected to the database during the lifetime of the REF CURSOR in order
to access it.

= A REF CURSCRinvolves an additional database round-trip. While the REF CURSOR
is returned to the client, the actual data is not returned until the client opens the
REF CURSOR and requests the data. Note that data is not be retrieved until the user
attempts to read it.

= A REF CURSCRis not updatable. The result set represented by the REF CURSOR is
read-only. You cannot update the database by using a REF CURSOR

= A REF CURSCRis not backward scrollable. The data represented by the REF
CURSCRis accessed in a forward-only, serial manner. You cannot position a record
pointer inside the REF CURSOR to point to random records in the result set.

= A REF CURSCRis a PL/SQL data type. You create and return a REF CURSOR inside
a PL/SQL code block.

Creating a PL/SQL Stored Procedure that Uses REF CURSORs

This section demonstrates how to create a PL/SQL stored procedure.

To create a stored procedure:

1. Open Server Explorer and double-click HR to open the connection to the HR
schema created in "Connecting to the Oracle Database" on page 5-1.

= g Kplare
] [<] | T, .
= L_l] Data Connections

[, HR.ORCL

Fy
(- S 5 q
- 2 Servers Oracle Server Login

Canneckion nare:

HR.ORCL |
User name: |HR | ﬂ]

[] save password

If you have not previously saved the password, the Oracle Server Login opens and
you can enter the password now. If you have saved the password, then the
connection expands immediately.
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2. In Server Explorer, right-click Packages and select New Package.

@s HR.ORCL

= Tables
COUNTRIES
DEPARTMENTS
DEPEMDENTS
EMFLOYEES
JOB_HISTORY
JOBS
LOCATIONS
REGIOMNS
-'_w-:l Yiews

B Procedures

L

3 Functions

Mew Package. ..
Privileges. ..

Refresh

o] e B ] B

._=‘| Propertigs

T .=

The New Package window appears.
3. Inthe New Package window, change the Package Name to HR_DATA.
4. Under the Methods area, click Add.

] New Package Er
Schema name: |HR v |
Package name: HR_DATA |
Authentication identifier |DE,=INER v |

Generate empty package body

IJse the Add button to add Functions and procedures to this package.

Methods:

Mame Method Tvpe

I
-+

1
+—

Preview S0L == ]

| ok || cancel |[ e

The Add Method window appears.

5. Inthe Add Method window, enter Method Name GETCURSORS, and change
Method Type to Pr ocedur e.
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6-4

6.

Under Parameters, click Add.
This starts the process of adding parameters.

Under the Parameter Details group on the right, enter these three parameters.
Click Add before each parameter that you need to add.

= Name: DEP_I D, Direction: select | N, Data Type: select NUVBER.

=« Name: EMPLOYEES_C, Direction: select OUT, Data Type: select SYS_
REFCURSCR.

= Name: DEPENDENTS_C, Direction: OUT, Data Type: select SYS_REFCURSOR

X

3

Add Method el
Method name: |GETCLIRSORS |
Method bype: |Pr|:u:E|:|L|rE hd |
Return bype:
Parameters: Parameter Details
Mame Data Type Mame: DEPEMDENTS C
DEP_ID MUMBER | = |
EMPLOYEES_C T¥5_REFCURSOR _ Direcion: | ouT w |
DEPEMDENTS_C T¥5_REFCIURSOR =t Diata bype: |5v5_RE,=CUR50R v|
=3 Default:
[] Mo capy
Add ] [ Remove ]
I 0O ] [ Cancel ] [ Help

S 3F 34 38 38 36 36 36 36 36 3 3 3 3 3 o S e e 4 8 836 36 36 36 363 3 3 3 3 o e e e 8 636 36 3 36 3 36 3 3 3 3 3 o o o e e 4 66 36 36 36 36 3 3 3 3 3 3 o e e e 436 6 36 3 36 3 3 3 3 3 3 o oo 3% 4 KKK

7.

Click OK when you finish adding parameters.
The New Package window reappears.
In the New Package window, click Preview SQL to see the SQL code created.

A Preview SQL window appears, containing code similar to the following. Note
that this code has been abbreviated by removing most of the comments.

CREATE PACKAGE "HR'."HR DATA" IS

-- Declare types, variables, constants, exceptions, cursors,
-- and subprograns that can be referenced from outside the package.

PROCEDURE " GETCURSCRS'  (
"DEP_I D' I N NUVBER
"EMPLOYEES_C' OUT SYS_REFCURSCR
" DEPENDENTS_C' OUT SYS_REFCURSCR) ;
END " HR DATA":

CREATE PACKAGE BCDY "HR'."HR DATA" IS
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10.

11.

- Inplement subprograns, initialize variables declared in package
- specification.

- Make private declarations of types and itens, that are not accessible
- outside the package

PROCEDURE " GETCURSORS" (
"DEP_I D" | N NUMBER
"EMPLOYEES_C' QUT SYS_REFCURSOR,
" DEPENDENTS_C' OQUT SYS_REFCURSOR) 1S

- Declare constants and variables in this section.
BEG N -- executable part starts here
NULL;

- EXCEPTION -- exception-handling part starts here
END " GETCURSORS";

END "HR_DATA";

Click OK to close the Preview SQL window.
In the New Package window, click OK to save the new package.
The new package, HR_DATA, now appears in the Server Explorer.

In the Server Explorer, right-click the package HR_DATA, and select Edit Package
Body.
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= [JJ Data Connections
= @a HRLORCL
=] Tables
COUNTRIES
DEPARTMEMTS
DEPEMDEMTS
EMPLCOVEES
5 JoB_HISTORY
JoES
LOZATIONS
REGICMS
fé"}] Views
[ED Procedures
Eﬂ Functions
55:'. Packages
[# 5y 5 Edit Package Specification. ..
(32 seq
E<_‘§> sl Edit Package Body...
FQ Jav
[ use
= 4‘-5 Servers
-é_ xpone Generate Create Scripk...

[E R e R R e A e e
i

[ FE- -

2l @

%

Compile

e e S

Compile Debug

Generate Create Script ko Project, ..
Privileges. ..

Copy

Delete

Refresh

T E X &

Properties

The code for the package appears.

12. Scroll down to the body of the GETCURSCRS procedure, and after BEG N, replace
the line NULL; with the following code:

OPEN EMPLOYEES C FOR SELECT * FROM EMPLOYEES
WHERE DEP_| D=DEPARTMENT_| D;
OPEN DEPENDENTS_C FOR SELECT * FROM DEPENDENTS;

13. Save the changes to the package.
14. To run the stored procedure, in Server Explorer, expand the HR_DATA package.
Right-click the GETCURSORS method, and select Run.
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= [JJ Data Connections
= gz HR.ORCL
= Tables
COUNTRIES
DEPARTMEMTS
DEPENDENTS
= EMPLOYEES
J2B_HISTORY
JOES
LOCATIOMNS
REGIONS
%:_I Wigws
[ED Procedures
Eﬂ Functions
:El Packages
- & HR_DATA
B HR_DATA(Package Body)
2.
@ SYnonyms

& R R e TR e e
]

[0 -

Run

& wML Database
@ Java Classes
[ User Defined Types
- F4 Servers
M pone

Run Debug

le
L
o
o
=
o
=]
(m]
B
i
1] =
(- E:'j

Step Inkto

B B

= Copy

Refresh

[t

Properties

o

The Run Procedure window appears.

15. In the Run Procedure window, enter a Value of 60 for dep_i d.

=

Run Procedure - HR.HR_DATA.GETCURSORS @HR. ORCL

Parameters:
Marne Direction Daka Type Walue
DEP_ID IM MUMEER. |60 ~ |
[u]4 l [ Cancel I [ Help ]
16. Click OK.

The Output window appears, showing that the run was successful.
In the result window, the following message appears:

Procedure <HR HR DATA. GETCURSORS@r . dat abase> was run successful ly.

Under this message, note two output parameters (together with DEP_| D):
EMPLOYEES_C and DEPENDENTS_C.

17. Select the Value column entry for EMPLOYEES_C.

The Parameter Details area appears, showing the employees in department 60. The
value for DEP_I Dis 60.
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Parameters:
Marne Direckion Daka Tvpe Yalue
DEP_ID Iyl MUMBER. 60

REF CLURSOR =Click here Far details. .. =

DEPEMDEMTS_C ouT REF CURSOR <Click here for details. .. =

Parameter Details - EMPLOYEES_C:

EMPLOYEE I | FIRST_MAME |LAST_MAME | EMAIL PHOME_MUM | HIRE_DATE | JOB_ID
103 Alexander Hunold AHUMOLD 590,423.4567 1/311990 IT_PROG
104 Bruce Ernst BERMST 500.423.4568 572171991 IT_PROG
105 David Auskin DALISTIN 500.423.4569 6/25/1997 IT_PROG
106 wall Pataballa WPATABAL 500.423.4560 2501995 IT_PROG
107 Diana Lorentz DLORENTZ 590.423.5567 2771999 IT_PROG

18. Select the Value column entry for DEPENDENTS_C.

The Parameter Details area appears, showing the value of the DEPENDENTS_C.

Parameters:

Marme Direction Data Type Yalue

DEP_ID N MUMEER. 60

EMPLOYEES _C QuT REF CLIRSCR «Click here for details, .. =
QUT

W REF CLRSOR <click here for details. ., =

Parameter Details - DEPEMDEMTS_C: ;
LAST_MAME | FIRST_MAME | BIRTH_DATE | RELATIOMSHI EMPLOYEE_IT5 DEPEMDENT _

Ermst Tary 5/6/2000 daughter 104 1122
Atkinson Sue 7112/1993 daughter 130 1301
Ermst Dravid 422007 s0n 104 1042
Sciarta Aaron 1)31/2008 s0n 111 1111

Modifying an ODP.NET Application to Run Stored Procedures

This section demonstrates how to modify your Oracle Data Provider for NET
application to run a PL/SQL stored procedure, using the GETCURSCORS stored

procedure as a sample.

To modify your application to run a stored procedure:

1.
2.

Open the application HR_Connect _CSor HR_Connect _VB.

Make a copy of For 8. xx, which you finished at the end of Chapter 4 and name
it For m}. xx, following the instructions in Appendix B, "Copying a Form".

With Form1 selected, switch to code view.

In the t ry block of the connect _Cl i ck() method, replace the two command
assignment lines, starting with cmd = New Or acl eCommand. . . with the code
indicated.

Visual C#:

cmd = new O acl eConmand( " HR_DATA. GETCURSORS', conn);
cmd. CommandType = CommandType. St or edPr ocedur e;
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Visual Basic:

cmd = new O acl eCommand( " HR_DATA. GETCURSORS", conn)
cmd. CommandType = ConmandType. St or edPr ocedur e

5. Under the code added in Step 3, add definitions and bindings for the three
parameters of the GETCURSORS stored procedure as Or acl ePar anet er objects,
calling them dep_i d, enpl oyees_c and dependent s_c.

Visual C#:

Oracl eParaneter dep_id = new Oracl eParaneter();
dep_i d. Oracl eDbType = Oracl eDbType. Deci nal ;
dep_id.Direction = ParaneterDirection.|nput;
dep_i d. Val ue = 60;

cnd. Paranet er s. Add(dep_i d);

Oracl eParanet er enpl oyees_¢ = new Oracl eParaneter();
enpl oyees_c. Oracl eDbType = Oracl eDbType. Ref Cur sor;
enpl oyees_c. Direction = ParaneterDirection. Qutput;
cnd. Par anet er s. Add( enpl oyees_c);

O acl eParanet er dependents_c = new Oracl eParaneter();
dependents_c. Oracl eDbType = O acl eDbType. Ref Cur sor;
dependents_c. Direction = ParaneterDirection. Qut put;
cnd. Par anet er s. Add( dependents_c);

Visual Basic:

Dimdep_id As O acl eParameter = New Oracl ePar anet er
dep_i d. Oracl eDbType = Oracl eDbType. Deci nal
dep_id.Direction = ParaneterDirection. | nput

dep_i d. Val ue = 60

cnd. Par anet er s. Add(dep_i d)

Di m enpl oyees_c As Oracl eParaneter = New O acl ePar anet er
enpl oyees_c. Oracl eDbType = Oracl eDbType. Ref Cur sor

enpl oyees_c.Direction = ParaneterDirection. Qut put

cnd. Par anet er s. Add( enpl oyees_c)

Di m dependents_c As Oracl eParaneter = New O acl ePar anet er
dependents_c. Oracl eDbType = Oracl eDbType. Ref Cur sor
dependents_c. Direction = ParaneterDirection. Qut put

cnd. Par anet er s. Add( dependents_c)

6. Build the application.

Running a PL/SQL Stored Procedure Using an ODP.NET Application

This section demonstrates how to run a PL/SQL stored procedure, such as the
GETCURSCRS stored procedure, from your ODP application.

To run a stored procedure:
1. Run the application.

A Form1 window appears.
2. In the Form1 window, enter the connection information, and click Connect.

3. Inthe Dat aG i d object, scroll horizontally to verify that the values in the last
column, DEPARTMENT_I Dare only 60.

Using PL/SQL Stored Procedures and REF CURSORs  6-9



Running a PL/SQL Stored Procedure Using an ODP.NET Application

Note that the Dat a&r i d contains the first result set from the stored procedure,
which matches the query of the EMPLOYEES table.

’ Form1 E]@1

sger ID Pazzword Data Source
SaLARY COMISSION_PC| MANAGER_ID DEPARTMEMNT_ID #~
» 9000 102 E0
EO00 103 B0
4300 103 B0
4300 103 B0
4200 103 B0 il
w
e —
4 >

4. Close the application.
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Developing and Deploying .NET Stored
Procedures

This chapter contains:

«  Overview of .NET Stored Procedures

= Starting the Common Language Runtime Service
» Creating a Connection as SYSDBA

= Creating an Oracle Project

»  Creating .NET Stored Functions and Procedures

= Deploying .NET Stored Functions and Procedures
= Running .NET Stored Functions and Procedures

= Running .NET Stored Procedure in a Query Window

Overview of .NET Stored Procedures

NET stored procedures are methods or procedures written in a .NET language which
contains SQL or PL/SQL statements.

You can write custom stored procedures and functions using any .NET compliant
language, such as C# and VB.NET, and use these .NET stored procedures in the
database, in the same manner as other PL/SQL or Java stored procedures. .NET stored
procedures can be called from PL/SQL packages, procedures, functions, and triggers;
from SQL statements, or from anywhere a PL/SQL procedure or function can be
called.

Oracle Database Extensions for .NET (a database option that allows you to write .NET
stored procedures) must be installed and configured in the database to run the
examples in this chapter.

This chapter discusses how to use and deploy .NET stored procedures in your
application.

Starting the Common Language Runtime Service

To use .NET stored procedures, you must first start the common language runtime
agent, represented by the Or aCl r Agent service. This service may not start by default.
Note that it is located on the Oracle database, not on the client.
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Note: OraCl r Agnt can be accessed through the Services Control
Panel, as Or acl eOr acl eHoneNaneC r Agnt , where
Or acl eHomeNane represents your Oracle home.

To start the common language runtime service:

1. From the Start menu, select All Programs, then select Administrative Tools, and
finally, select Services.

2. In the Services window, click the Extended tab.

Scroll down the list of Services, and select Or acl eOr acl eHoneNaned r Agnt .
3. Click the Start hyperlink.

The Service Control window shows that the Or acl eCl r Agent is starting.

4. When the Service Control window closes, note that the status of the
Or acl ed r Agent is changed to St art ed.

Creating a Connection as SYSDBA

Next, you must create a database connection as SYSDBA which enables you to deploy
your Oracle Project.

Note: You must have administrative privileges as SYSDBA to
perform this task.

To create a database connection:

1. Follow Steps 1 to 10, in Chapter 5, "Using Oracle Developer Tools for Visual
Studio” with the following exceptions.

2. Inthe Add Connection window, use the following:
« For User name, enter Sys.

= For Password, enter the password set by the administrator who unlocked and
set up the sys account.

To use the Enterprise Manager to set the sys account password, see About
Administrative Accounts and Privileges in the Oracle Database 2 Day DBA.

»  Ensure that the Role is set to Sysdba.

The Connection name is generated automatically from the Data source name and
the User name values.
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Add Connection

"Change" to choose a different data source andfor provider.

Daka source:

Connection Details | apply Filkers

Daka source name: ORCL

) Use Windows inkegrated authentication

(%) Use a specific user name and password

User name: Y

Password: [T

[] save password

et 5V SDBK,

Cannection name: Y5, ORCL

Enter information to connect to the selected data source or click

?x

Or?:cle Database (Oracle ODP.MNET)

o) oo

The Server Explorer window should now contain the SYS. ORCL connection.

To use the Enterprise Manager to set the Sys account password, see About
Administrative Accounts and Privileges in the Oracle Database 2 Day DBA.

Creating an Oracle Project

To use stored procedures in.NET, you must first create a new Oracle Project to hold the

stored procedures.

To create a project for .NET stored procedures:

1. From the File menu, select New, and then select Project.

A New Project dialog box appears.

2. In Project Types, select the type of project you are creating:

« Visual C#:

Visual C#, then select Database, and under Templates:Oracle Project

Enter Name: HR_Depl oy St or ed_CS.

« Visual Basic:

Other Languages, then select Visual Basic and Database, then under

Templates: Oracle Project

Enter Name: HR_Depl oy St or ed_VB.
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3. Enter Location: C: \ HR_Pr oj ect s.
4. Click OK.

Mew Project E

Project bypes: Templates: | MET Framework 3.5 w | |E|
=) Wisual C#t ¥isual Studio installed templates
‘Windows
weh @SQL Server Projeck Oracle Praoject
Smart Device
Office My Templates
Database )
Reporting L Search Online Templates. ..
WICF
‘iorkFlow

Other Languages
Other Project Types

A project for creating classes to use in Cracle database,

Mame: | HR._DeployStored_Cs| |
Location: | C\HR_Projects vl ’ Browse...
Solution Name: | HR_DeployStared_CS | Create direckory For solution

[ Add ta Source Control

CK l ’ Cancel

Creating .NET Stored Functions and Procedures

You are now ready to create a .NET stored procedure.

To create a .NET stored procedure:
1. InSolution View, select the Class1.cs or Class1.vb tab in your project.

2. Add these namespace directives for the specific language, as described in "Adding
Namespace Directives" on page 3-5.

Visual C#:

using Oracl e. DataAccess. dient;
usi ng Oracl e. Dat aAccess. Types;

Visual Basic:

I nports Oracl e. Dat aAccess. O i ent
I nports Oracl e. Dat aAccess. Types

3. Add Reference to Or acl e. Dat aAccess. dl | as described in "Adding a
Reference" on page 3-4.

4. Copy the get Depart ment no() method into the Cl ass1 declaration, as
indicated

Visual C#
public static int getDepartnentno(int enployee_id)
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{

int department_id = 0;

/1 CGet a connection to the db
Oracl eConnection conn = new O acl eConnection();
conn. ConnectionString = "context connection=true";

conn. Qpen();

/] Create and execute a command
Oracl eCommand cd = conn. Creat eCommand() ;
cnd. CommandText = "sel ect department _id from enpl oyees where enpl oyee_id =
1t
cnd. Paranet ers. Add(": 1", Oracl eDbType. I nt32, enployee_id,
Paranet erDi rection. | nput);
O acl eDat aReader rdr = cnu. Execut eReader () ;

whi | e(rdr. Read())
departnent _i d=rdr. CGetlnt32(0);

rdr.d ose();
cnd. Di spose();

Il Return the enpl oyee's departnent nunber
return department _id;

}

Visual Basic:

Public Shared Function getDepartnentno(ByVal enployee id As Integer) As Integer
Dimdepartment _id As Integer = 0

" CGet a connection to the db
Di m conn As Oracl eConnection = New Oracl eConnection()
conn. ConnectionString = "context connection=true"
conn. Qpen()
' Create and execute a command

Dimcmd As O acl eConmand = conn. Cr eat eConmand()

cmd. CommandText = "sel ect department _id from enpl oyees where enpl oyee_id =
11"

cnd. Paranet ers. Add(": 1", Oracl eDbType. Int32, enployee_id,

Paranet erDirection. | nput)
Dimrdr As O acl eDat aReader = cnd. Execut eReader ()

Vil e rdr. Read()
departnent _id = rdr. Getlnt32(0)

End Wile

rdr. d ose()
cnd. Di spose()

' Return the enployee's department nunber
Return department _id

End Function
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Classl.cs™ " start Page

% vil-*

public class Classl

; I
public static int getDepartmwentno(int employees id)
{

int departmwent id = 0;

f4 Get a connection to the db
OracleConnection conn = new OracleConnection();

conn. Connectiondtring = "ocontext connection=trus":
< |

5. Saved assl.

6. From the Build menu, select Build Solution.

20 HR_DeployStored_CS - Microsoft Visual Studio
File Edit Yiew Project | Build | Debug Data  Tools  Window  Help

b ax | iE ;E Build Solution F&

Classl.cs | Start Page Rebuild Solution - M

| V"Iﬁ Deploy Solution 3
—1
S

O using System: Clean Solution
using Systetn.Co
using System.Te
using Zystew.Da

Build HR_DeployStared_CS  shift+Fa
Rebuild HR_DeployStared_C5

using Oracle.Da Deploy HR._Deploystored_C5
using Oracle.Da Clean HR_Deploystored_C5
O namespace HR De Batrch Buid. .. 3
[ i .
Canf Eion
P onfiguration Manager 3

7. Check that the Output window indicates a successful build and close it.

Deploying .NET Stored Functions and Procedures

You can now deploy the .NET stored procedure that you created "Creating .NET
Stored Functions and Procedures” on page 7-4.

To deploy a .NET stored procedure:
1. From the Build menu, select Deploy Solution.
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29 HR_DeployStored CS - Microsoft Yisual Studio
File Edit ‘iew Project | Build | Debug Data  Tools  Window  Help

i ar 2 = | i buid Solution Fé

Classl.cs | Start Page Rebuild Solution - X
g Deploy Solution J
O using System: Clean Solution 7|

using Systew.Col #9 Guld HR_DeployStored_CS  Shift+Fs
uzing Ivstew.Te

Rebuild HR_DeployStored_C5
using Zystew.Da o i B

using Oracle.Da Deploy HR_DeplowStared_ZS
using Cracle.Da Clean HR_DeployStored_C5
E namespace HRE De Batch Build. ., 2
| v H .
Configuration Manager. ..
< g g »

B R R R R R R R R R R R R R a2 b

An Oracle Deployment Wizard for .NET window appears.
2. In the Oracle Deployment Wizard for NET window, click Next.

QOracle Deployment Wizard for .MET E|

Welcome to the Oracle Deployment Wizard
for NET

The Cracle Deployment Wizard Far \MET deploys a \MET assembly to
the database. This wizard will copy the \MET assembly to the
database, create the library database object to be used for the
assembly and generate PLISCL stored procedures For calling \MET
methods within the assembly,

] Do not shaw this page again.

Click Mext bo continue,

34 3 e 3 e e 3 e 3 e e e e 3 e S S e e A e 3 e e 3 A A e e S A S A e A A A e A KA A AN KN A A KA KA A AN AN

3.  On the Configure your OracleConnection window;, click Next.
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-

Oracle Deployment Wizard for .NET E|

Configure your OracleConnection ] -

Which data connection should the wizard use?

v| [ Mew Cannection, .. ]

= Back ][ Mext = ][ Finish ][ Cancel

4.  On the Specify your deployment option window, ensure that the first option, Copy
assembly and generate stored procedures is selected, and click Next.

Oracle Deployment Wizard for, .MET

Specify your deployment option ] -

‘Wwhat bype of deployment would you like to perform?

(%) Copy assembly and generate stored procedures

This option will copy the assembly to the database and generate the stored procedure wrappers,

) Copy assembly only

This option will only copy the assembly ko the database,

) Generate stored procedures only

This option will only generate the stored procedure wrappers,

< Back. ][ Mext = ][ Finish l[ Cancel
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5.  On the Specify an assembly and library name window, accept the defaults and
click Next.

Oracle Deployment Wizard for, .MET &|

Specify an assembly and library name ] -

Specify the source assembly and the name of the library database object to be used For the selected
assembly.

(%) Project:

Uty e |HR_DEPLO‘."STORED_CS_DLL v |

< Back ][ Mext = I[ Finish l[ Cancel

6. On the Specify copy options window, accept the defaults and click Next.
Visual Basic:

If you are using Visual Basic, the M cr osof t . Vi sual Basi ¢ assembly also
appears as a referenced assembly.
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Oracle Deployment Wizard for .MET &|

Specify copy options -

Choose the dependent assemblies that should be copied over to the database, along with the selected
assembly.

Referenced assemblies:

mscarlib
Oracle,Datafccess
Syskem
Swskem.Daka

By default, the assembly is copied ko the binlclr directory of the server's aracle home. Optionally, a
subdirectory in binldr can be specified, IF specified, the subdirectory must already exist,

Destination subdirectary:

[] owerwrite the library object, assembly, and referenced assemblies if they already exist

< Back ][ Mexk = ][ Finish l[ Cancel

On the Specify methods and security details window, under Available methods,
expand HR_DeployStored_CS or HR_DeployStored_VB, then expand Classl,
and select the get Depar t nent no() method.

Under Method Details, select HR from the Schema list.
Click Next.

Specify methods and security details ] -
Select the methods wou would like to deploy ko the database and specify their bype mappings, Only
public skatic methods can be deploved to the database.
Available methods: Method Details
[= [#]HR_DeployStared_CS cchema:
= [#] Class1
Ink32 getDepartmentn |HR o |
Database method:
\GETDEPARTMENTHO |
Parameter Type Mapping... ]
Securiby:
|Safe w |
£ 3
[ < Back l ’ Mext = l ’ Finish ] ’ Cancel ]
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8. On the Summary window, click Finish.

-
Oracle Deployment Wizard for .NET|

Summary ] -

¥ou have completed specifying the information needed for the wizard. Use the Back button ko modify any
of the values specified in the previous steps, Click Finish to complete.

Summary;

Assembly Path:

CYHR_ProjectsiHR_DeployStored_CSiHR_DeployStored C3hobjiDebugiHR_DeployStored (C35.dll
Project Mame: HR_DeployStored_CS

HR_Deploystored_CS.dll will be copied to $0RACLE_HOME\bintclr of ORCL.
1 stored procedures will be deploved ko ORCL,

HR._DeployStored 25, Class1.getDeparktmentno as HR. GETDEPAR TMENTRO

Show Script
Finish ]’ Cancel ]

Running .NET Stored Functions and Procedures

You are now ready to run the .NET stored procedure you deployed earlier.

To run a .NET stored procedure:

1. In Server Explorer, open and expand the HR. ORCL connection. Expand Functions.
Right-click GETDEPARTMENTNO and select Run.

 Explorer
e |

[} Data Connections "

= [ HR.ORCL

Tables

g&;l Wiews

B Procedures

Eﬂ Functions

igﬂW

6} GETDER Edt...

Bl oRa_a

A ora_a

E oRa_a

ol ora_a

ol ora_a

A ora_a

£ ora_a

[0 B -

R

Query \Window

%

Campile

Compile Debug

Run

BB E - E-E-E B

Fun Debug

TE

L4

n
1

The Run Function window appears.
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2. In the Run Function window, enter a Val ue of 100 for EMPLOYEE_| D.
Click OK.

Run Function - HR.GETDEPARTMENTNO@HR. ORCL

Parameters:
MName Direction Daka Type Yalue
EMPLOYEE_ID IN BINARY_INTEGER | 100] w |

o ][ [ e ]

3. Note that the return value for department is 90, indicating that EMPLOYEE_| D
100 is in department 90.

@9 HR_DeployStored_CS - Microsoft Yisual Studio

File Edit Wiew Project Buld Debug Tools  Window  Help
HR.GETDEPART...CL[1][RESULT]

Function <HR,GETDEPARTMEMTHO@HR, ORCL > was run successiully,

Pararmeters:

Mame Direckion Daka Type ‘alue

RETLRN WaLLE BINARY INTEGER

EMPLOYEE_ID N BIMARY_INTEGER. 100

Running .NET Stored Procedure in a Query Window

You can run the .NET stored procedure that you have just created using the ODT
Query Window, in addition to running it from Server Explorer.

1. Open the Server Explorer in the HR. ORCL schema.

2. Expand Functions and select GETDEPARTMENTNQ

3. Right-click and select Query Window.

4. Enter Sel ect get depart ment no(100) f romdual .
5

Click Execute from the toolbar.
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4
x

Start Page | Program.cs ORACLE://HR.(..tabase)/Query

DEIFEEEETE

select

getdepartimentno [ 100 S =N

Query | Explain Plan

GETDEPARTHM
p (o0
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Including Globalization Support

This chapter contains:

« Introduction to Global Applications

=  Developing Global Applications with the NET Framework

«  Presenting Data in the Correct User Local Convention

=  Synchronizing the .NET and Oracle Database Locale Environments

« Client Globalization Support in Oracle Data Provider for .NET

See Also:

= Chapter 8, "Oracle Data Provider for .NET Globalization Classes"
in Oracle Data Provider for NET Developer’s Guide

=  "Working in a Global Environment" in the Oracle Database 2 Day
Developer’s Guide

«  Microsoft NET Internationalization Internet site,
http://ww. m crosoft.com gl obal dev/ get w/

Introduction to Global Applications

This chapter discusses global application development with Oracle Database in .NET.
It addresses the basic tasks associated with developing applications that are ready for
global deployment, such as developing locale awareness and presenting data with
cultural conventions of the user's locale. It also discusses globalization support
features available in Oracle Data Provider for .NET.

Building a global-ready application that supports different locales requires good
development practices.

A locale refers to a national language and the region in which the language is spoken.
The application itself must be aware of the user's locale preference and be able to
present content following the cultural convention expected by the user. It is important
to present data with appropriate locale characteristics, such as the correct date and
number formats. Oracle Database is fully internationalized to provide a global
platform for developing and deploying global applications.

Developing Global Applications with the .NET Framework
When planning a global-ready application, you have to consider two main tasks:

= Globalization is the process of designing applications that can adapt to different
cultures.
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= Localization is the process of translating resources for a specific culture.

In the .NET Framework, the Syst em @ obal i zat i on namespace contains classes
that define information related to culture, such as language, country and region,
calendars, format patterns for dates, currency, and numbers, and the sort order for
strings. These classes simplify the process of developing a global-ready application, so
that passing a Cul t ur el nf o object that represents the user's culture to methods in
System d obal i zat i on namespace initiates the correct set of rules and data.

The .NET Framework also supports the creation and localization of resources, and
offers a model for packaging and deploying them. Localizing the application's
resources for specific cultures supports development of translated versions of the
application. The .NET Framework base class library provides several classes in the
Syst em Resour ces namespace for building and manipulating application resources.

Presenting Data in the Correct User Local Convention

Data in the application must be presented in a way that meets the user's expectations,
or its meaning can be misinterpreted. For example, 12/11/05 implies December 11,
2005 in the United States and November 12, 2005 in the United Kingdom. Similar
confusion exists for number and monetary formats. For example, the period (.) is a
decimal separator in the United States and a thousand separator throughout Europe.

Different languages have their own sorting rules: some languages are collated
according to the letter sequence in the alphabet, others according to stroke count in the
letter, still others are ordered by the pronunciation of the words. Presenting data that is
not sorted according to the linguistic sequence that the user is accustomed to can make
searching for information difficult and time-consuming.

Depending on the application logic and the volume of data retrieved from the
database, it may be more appropriate to format the data at the database level rather
than at the application level. Oracle Database offers many features that refine the
presentation of data when the user locale preference is known.

Connecting to SQL*Plus
Several of the following examples require that you use SQL*Plus to connect as a user

with database administrator privileges such as SYS or SYSTEM

See Also: "Locking and Unlocking User Accounts" in the Oracle
Database 2 Day DBA for further information

Using Oracle Date Formats

There are three different date presentation formats in Oracle Database: standard, short,
and long. The following steps illustrate the difference between the short and long date
formats for United States and Germany.

To change the Oracle date format:
1. From a Windows command prompt, enter the following

C.\>sql plus "sys as sysdba"
Enter password: passwd

where passwd is the Sys password that was established when the database was
installed. The password does not appear when you type the characters.
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AWINDOWSAsystem32\cmd.exe - sqlplus “sys/fas sysdba™

C:“rsgqlplus “sys-sas sysdbha"

SQL*Plus: Release 11.1.A.6.8 — Production on Tue Apr 1 1@:43:59 2088
Copyright <c? 1982, 28007, Oracle. All rights reserved.

Enter password:

Connected to:

Oracle Database 11g Enterprise Edition Release 11.1.8.6.8 - Production
With the Partitioning, Oracle Label Security,. OLAP,. Data Mining.
Oracle Database Uault and Real Application Testing options

SQL> _

2. Enter this command at the SQL prompt:
SQL> ALTER SESSI ON SET NLS TERRI TORY=aneri ca NLS LANGUAGE=aneri can;

This message appears: Sessi on al t er ed.

There is no problem with setting a parameter to its current setting. You may want
to do this for security. To determine what your current settings are enter:

SQL> select * fromv$nls_paraneters;

or

sel ect * fromv$nls_paraneters where parameter = ' NLS_LANGUAGE ;

3. At the SQL prompt, enter the following query:

SQL> SELECT enpl oyee_id "I D",
SUBSTR (first_nane,1,1)||". "||!ast_name "Nane",
TO CHAR (hire_date, 'DS') "Short Hire",
TO CHAR (hire_date, 'DL') "Long Hre Date"
FROM hr . enpl oyees
VHERE enpl oyee_i d < 105;

Note that you must use hr . enpl oyees in order to access the enpl oyees table in
the hr schema because you are currently logged in as sys, not hr .

The result of the query returns in the American format specified in Step 1.

C:AWINDOWSA\system32'cemd.exe - sqlplus "sysfas sysdba”

Short Hire Long Hire Date

q 6171987 Uednesday, June 17, 1987
Kochhar 9-21-1989 Thursday. September 21, 1989
De Haan 1-13-1993 UYednesday, January 13, 1993
Huno1d 1-3-1998 Wednesday, Januwary 83, 1998
Ernst 21,1991 Tuesday, MHay 21, 1991

4. Enter the following command at the SQL prompt:
SQ> ALTER SESSI ON SET NLS_TERRI TORY=ger many NLS_LANGUAGE=ger nan;

This message appears: Sessi on al t er ed.
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5. At the SQL prompt, enter the query from Step 3.

The result of the query returns in the German format specified in Step 4.

C:AWINDOWS\system32\cmd.exe - sqlplus "sysfas sysdba”

Short Hire

188 5. King 17.86.1987
Mittwoch, 17. Juni 1987

181 M. HKochhar 21.P89.1989
Donnerstag. 21. September 1989

182 L. De Haan 13.81.1993
Mittwoch, 13. Januar 1993

Short Hire

183 A. Hunold B83.81.1998
Mittwoch, 3. Januar 1998

184 B. Ernst 21.85.1991
Dienstag,. 21. MHai 1971

o QL >

Using Oracle Number Formats

There are also differences in the decimal character and group separator. The following
steps illustrate these difference between United States and Germany.

To change the Oracle number format:
1. Enter the following command at the SQL prompt:

SQL> ALTER SESSI ON SET NLS TERRI TORY=armeri ca NLS_LANGUAGE=ameri can;

This message appears: Sessi on al t er ed.
2. At the SQL prompt, enter the following query:

SQL> SELECT enployee_id "I D",
SUBSTR (first_nane,1,1)||"'. "||!ast_name "Nane",
TO CHAR (sal ary, '99(99D99') "Sal ary"
FROM hr . enpl oyees
VHERE enpl oyee_id < 105;

The result of the query returns in the American format specified in Step 1.

\WINDOWS\system32\cmd.exe - sqlplus “sysfas sysdba"

. 24,0085 688
. Kochhar 17.8008.80

. De Haan 17.8008.80
. Hunold 9 .080. 068
. Ernst 6. 080. 68
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Enter the following command at the SQL prompt:
SQL> ALTER SESSI ON SET NLS_TERRI TORY=ger nany;

This message appears: Sessi on al t er ed.
At the SQL prompt, enter the query in Step 2.

The result of the query returns in the German format specified in Step 3.

. 24.08085 .68
. Kochhar 17.808. 80

. De Haan 17.808. 80
. Hunold 9 .080. 68
. Ernst 6.000. 68

Using Oracle Linguistic Sorts

Spain traditionally treats ch, | | , and fi as letters of their own, ordered after ¢, | and n,
respectively. The following steps illustrate the effect of using a Spanish sort against the
employee names Chen, Chung, and Col nenar es.

To change the Oracle linguistic sort:

1.

Enter the following command at the SQL prompt.
SQL> ALTER SESSI ON SET NLS_SORT=bi nary:

This message appears: Sessi on al t er ed.
At the SQL prompt, enter the following query:

SQL> SELECT enpl oyee_id "I D",
| ast _name " Name"
FROM hr . enpl oyees
WHERE | ast _nane LIKE ' C%
ORDER BY | ast _nane;

The result of the query returns in the binary sort specified in Step 1.

b rows selected.

S QL >

C:AWINDOWSA\system32'cemd.exe - sqlplus "sysfas sysdba"

187 Cabrio

148 Cambrault
154 Cambrault
118 Chen

188 Chung

119 Colmenares

3.

Enter the following command at the SQL prompt.
SQ> ALTER SESSI ON SET NLS_SORT=spani sh_m

This message appears: Sessi on al t er ed.
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4. At the SQL prompt, enter the query in Step 2.
5. The result of the query returns in the Spanish sort specified in Step 3.

AWINDOWS\system32\cmd.exe - sqlplus “sysfas sysdba"

Cambrault
Cambrault
Colmenares
Chen

Chung

6 rows selected.

S QL >

Oracle Error Messages

The NLS_LANGUAGE parameter also controls the language of the database error
messages. Setting this parameter prior to submitting a SQL query ensures the return of
local language-specific error messages, as shown in these steps:

To change the Oracle NLS language parameter:
1. Enter the following command at the SQL prompt.

SQL> ALTER SESSI ON SET NLS _LANGUAGE=aneri can;

This message appears: Sessi on al t er ed.
2. At the SQL prompt, enter the following query.
SQ> SELECT * FROM managers;

The result of the query return the error message in the language specified in Step
1.

AWINDOWS\system32\cmd.exe - sqlplus “sys/fas sysdba"

*
ERROR at line 1:
ORA-BB%42: table or view does not exist

S QL >

3. Enter the following command at the SQL prompt.
SQL> ALTER SESSI ON SET NLS_LANGUAGE=f rench:

This message appears: Sessi on al tered.
4. At the SQL prompt, enter the query in Step 2.

The result of the query returns the error message in the language specified in Step
3.
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AWINDOWS\system32\cmd.exe - sqlplus “sysfas sysdba”

k.3
ERROR at line 1:

ORA-B8742: Tabhle ou vue inexistante

S QL >

5. Reset your language, local, and sort settings back to their original values.

Synchronizing the .NET and Oracle Database Locale Environments

When you are developing global applications, always synchronize the user locale
settings between the database and clients. Otherwise, the application may present
conflicting culture-sensitive information. For example, a .NET application must map
the Culture ID of the application user to the correct NLS_LANGUAGE and NLS_
TERRI TORY parameter values before performing SQL operations.

Table 8-1 shows some of the more common locales, as defined in .NET and Oracle
environments.

Table 8-1 Common NLS_LANGUAGE and NLS_TERRITORY Parameters

Culture Culture ID NLS_LANGUAGE NLS_TERRITORY
Chinese (PR.C.) zh-CN SI MPLI FI ED CHI NESE CHI NA

Chinese (Taiwan) zh-TW TRADI TI ONAL CHI NESE TAI WAN

English (U.S.A.) en- US AMERI CAN AMERI CA
English (U.K.) en-GB ENGLI SH UNI TED KI NGDOM
French (Canada) fr-CA CANADI AN FRENCH CANADA
French (France) fr-FR FRENCH FRANCE
German de GERVAN GERVANY
Italian it | TALI AN | TALY
Japanese ja JAPANESE JAPAN
Korean ko KOREAN KOREA
Portuguese (Brazil) pt - BR BRAZ| LI AN PORTUGUESE BRAZI L
Portuguese pt PORTUGUESE PORTUGAL
Spanish es SPANI SH SPAI'N

Client Globalization Support in Oracle Data Provider for .NET

Oracle Data Provider for .NET enables applications to manipulate culture-sensitive
data, such as ensuring proper string format, date, time, monetary, numeric, sort order,
and calendar support using culture conventions defined in the Oracle Database. The
default globalization settings are determined by the client's NLS_LANG parameter,
which is defined in the Windows Registry of the local computer. When the

Or acl eConnect i on Qpen method establishes a connection, it implicitly opens a
session with globalization parameters specified by the value of the NLS_LANG
parameter.
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Client Globalization Settings

The client globalization parameter settings are read-only and remain constant
throughout the lifetime of the application. Changing the Or acl ed obal i zati on
object properties does not change the globalization settings of the session or the
thread. The following sections describe how to modify the globalization settings at the
session and thread level.

Your .NET application can obtain globalization settings by calling the

Oracl ed obal i zation. Get Qi ent | nfo() static method. The

Or acl ed obal i zat i on sample code below demonstrates how to obtain some of the
values in .NET.

Visual C#:

using System
using Oracle. DataAccess. dient;

class dientd obalizationSanple

{
static void Min()
{
Oracled obalization Cientdob = Oracl ed obal i zation. GetCdientlnfo();
Consol e. WiteLine("Cient machine |anguage: " + Oientd ob. Language);
Consol e. WiteLine("Oient characterset: " + Cientdob.dientCharacterSet);
}
}

Visual Basic:

I nports System
Inports Oracl e. Dat aAccess. C i ent

Cass dientd obalizationSanple
Shared Sub Main()
Dimdientdob As Oracl ed obalization = Oracled obalization. Getdientlnfo()
Consol e. WiteLine("Cient machine |anguage: " + Oientd ob. Language)
Consol e. WiteLine("Oient characterset: " + Cientd ob.dientCharacterSet)
End Sub
End d ass

Using Session Globalization Settings

Session globalization parameters are initially identical to client globalization settings,
but they can be modified. To modify the session parameters, you must establish a
connection to the database, and then call the Get Sessi onl nf o() method of an

Or acl eConnect i on object to retrieve the session globalization settings. Next, you
modify the globalization settings as needed, then save the settings back to the

Oracl eConnect i on object through the

Set Sessi onl nf o( Or acl ed obal i zat i on) method.

To specify the globalization session setting:
1. Open the application HR_Connect _CS or HR_Connect _VB.

2. Make a copy of For nB. xx, which you finished at the end of Chapter 4 and name
it For nb. xx, following the instructions in Appendix B, "Copying a Form".

3. Open Form1 of the project, and switch to design view.

4. From the View menu, select Toolbox.
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From the Toolbox, under Windows Forms, drag and drop a Button onto Form1.
Right-click the new Button, select Properties. The Properties window appears.
In the Properties window, set these properties:

« Under Appearance, change Text to Change Dat e For mat .

= Under Design, change (Name) to dat e_change.

Form1 should look much like this:

B Form1

UzerlD I:I Pazzward I:I Data Source | [ Connect ]

l_ Change Date Format

In the properties window, if you click Events (lightning bolt icon), dat e_change_
d i ck() now shows as the Event for the date button.

Open the new dat e_change_d i ck() method just created and add the
following code to change the date format from the standard DD- MON- RR to
YYYY- Mt DD and to update the Dat aSet .

Visual C#:

si . DateFormat = "YYYY- M\ DD';
conn. Set Sessi onl nfo(si);

ds.Cear();

da.Fill(ds);

depart ment s. Dat aSour ce = ds. Tabl es[ 0] ;
Visual Basic:

si. DateFormat = "YYYY- M\ DD'

conn. Set Sessi onl nf o(si)

ds.Cear ()
da. Fill(ds)
departments. Dat aSource = ds. Tabl es(0)

Note that the ds. Cl ear () call will clear the old results before posting the
changed data.

Also, the si class variable will be declared and session globalization information
retrieved in Step 10 and Step 11.

Within the appropriate method, add the code indicated.
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Visual C#: In the For nil() method

dat e_change. Enabl ed = fal se;

Visual Basic: In the For mL_Load method

dat e_change. Enabl ed = fal se

Farms.cs [Design]* -~ Form5.cs™ _

“T£HR_Connect_C5 Forml || W Forml()

public Forml ()

{
InitializeComwponsnt () ;
save.Enabled = false;
date changel.Enabled = false:

10. Add the following class variable to the existing Form1 class declarations right after
the publ i ¢ For mL() block with this code as indicated.

Visual C#:

private Oracl ed obalization si;

Visual Basic:

private si As Oracl ed obalization

Formg.cs [Design]* -~ FormsS.cs™

“TEHR_Conmect_C5,Forml v || o

B public Forml (]
{
InitializeComwponent () ;
save.Enshled = false;
date change.Enabled = false;
- ¥
private CracleGlobalization si;
private CracleConnection conn = new OracleConnectioni):
private CracleCommand cmd:

11. Within the connect _C i ck() method t ry block, add the indicated code which
does the following;:

» Retrieve the value of the Or acl ed obal i zat i on object.

= Retrieve data from the EMPLOYEES table (note the new query).
= Enable the Change Date Format button.

The changed code is in bold typeface.

Visual C#:

conn. Qpen();
connect . Enabl ed = fal se;
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12.
13.

si = conn. Get Sessi onl nfo();

string sql = "select enployee_id, first_name, |ast_name, TO CHAR(hire_date)" +
" \"Hre Date\" from enpl oyees where enpl oyee_ id < 105";

cmd = new O acl eConmand(sql, conn);

cnmd. CommandType = CommandType. Text ;

da = new Oracl eDat aAdapt er (cnd) ;
cb = new O acl eCommandBui | der (da) ;
ds = new DataSet();

da. Fill (ds);

depart ment s. Dat aSour ce = ds. Tabl es[0];

save. Enabl ed = true;
dat e_change. Enabl ed = true;

Visual Basic:

conn. Qpen()
connect . Enabl ed = fal se

si = conn. Get Sessi onl nfo()

Dimsqgl As String = "select enployee_id, first_name, last_nane, " & _

"TO CHAR(hire_date) ""Hre Date"" from enpl oyees where enployee_id < 105"
cmd = new O acl eConmand(sql, conn)
cmd. CommandType = ConmandType. Text

da = new O acl eDat aAdapt er (cnd)
cb = new O acl eCormandBui | der ( da)
ds = new DataSet ()

da. Fil I (ds)

depart ment s. Dat aSource = ds. Tabl es[ 0]

save. Enabled = true
dat e_change. Enabl ed = true

Save For .
Run the application using the F5 keyboard shortcut.

The application successfully connects to the database so the data grid is populated
with the results of the query.
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B Form1

Userld Pazsword [rata Source Connect
EMPLOYEE_ID FIRST_MAME L&ST_MAME Hire D ate
h S King 17JUN-E7
1m Meena K.ochhar 21-5EP-83
102 Lex De Haan 13-JAN-33
103 dlerander Hunold 03-JaM-30
104 Bruce Ernst 21-Ma5-31

[ Change Date Format

Save

14. Click Change Date Format.

& Form1

Userld Password Data Source Connect
EMPLOYEE_ID FIRST_MAME LAST_HAME Hire Date
h Steven King 1987-06-1
m Meena f.ochhar 1985-03-2
102 Lex DeHaan 1333-01-1
103 Blewander Hurnold 1930-01-0
104 Bruce Errst 1391-08-2

L Change Date Format J

Save

Note that the date format changed from the original DD- MON- RRto YYYY- M\t DD.

15. Close the application.

8-12 Oracle Database 2 Day + .NET Developer's Guide




Client Globalization Support in Oracle Data Provider for NET

Thread-Based Globalization Settings

Thread-based globalization parameter settings are specific to each thread. Initially,
these settings are identical to the client globalization parameters, but they can be
changed programmatically. When converting ODP.NET Types to and from strings, use
the thread-based globalization parameters, if applicable.

Thread-based globalization parameter settings are obtained by calling the
Get Thr eadl nf o() static method of the Or acl ed obal i zat i on class. A call to
Set Thr eadl nf o() static method sets the globalization settings of the thread.

ODP.NET classes and structures rely solely on the Or acl ed obal i zat i on settings
when manipulating culture-sensitive data. They do not use .NET thread culture
information. If the application uses only .NET types, Or acl ed obal i zat i on
settings have no effect. However, when conversions are made between ODP.NET
Types and .NET Types, Or acl e obal i zat i on settings are used where applicable.

Note: Changes to the Syst em Thr eadi ng. Thr ead.

Current Thr ead. Current Cul t ur e property do not impact the
Or acl ed obal i zat i on settings of the thread or the session. The
reverse is also true.
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Starting and Stopping an
Oracle Database Instance

You may need to frequently stop and restart the database.

To start an Oracle Database Instance:

1.

From the Start button, select Programs, then Administrative Tools, then Services,
and select OracleServiceDatabaseName where DatabaseName is the ser vi ce_
name of the database as indicated in the t nsnanes. or a file. See "Configuring a
NET Connect Alias" on page 2-7 for further details.

In the left panel, click the link to Start the service.

The database services will begin to start. You should see a Start Database window.
Do not proceed with the following steps until it indicates that the
"Oracl eService service was started successful ly".

To stop an Oracle Database Instance:

1.

From the Start button, select Programs, then Administrative Tools, then Services,
and select OracleServiceDatabaseName.

In the left panel, click the link to Stop the service.

The database will begin to shut down. You should see a Stop Database window.
Do not proceed until it indicates that the "Or acl eSer vi ce servi ce was
st opped successful ly".
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B

Copying a Form

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

To create a copy of an existing form:

1. In the Solution Explorer, right-click on For mil.xx or any other file you need to
copy. Select Copy.

If For mL.xx does not appear in the Solution Explorer, from the Project menu,
select Show All Files.

[ B -

B}

Properties

Forml.cs|
m=- 41 :

Salution Explarer - Solution 'HR_Application_C5' (1 praject)

L3)

'_: Solution 'HR_application_C3' {1 project)
= (5] HR_Connect_C5
=d| Properties

gl References
i Bin

[} obi

ESlFor L I

Open

Cipen With, ..

Wiew Class Diagram
Include In Project
Cut

Copy
Delete

Renarne

Properties

2. Right-click HR_Connect_CS or other project. Select Paste.
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rer - HR._Connec

2 (&=

'_J Solution 'HR_Application_C5' (1 pro
D ronnoc o IS

= [
+ Build
& Rebuild
[+
i Clean
= Publish...
Add »

add Reference. ..

Add Web Reference. ..
& Wiew Class Diagram
-,

Set as StartUp Project

Debug 3
Cutk 1
Prope ® [
-k Paste
HR_C LL‘S
%_EEE X Remove
= Renarme .
Poli
Fro Unload Project

Properties

3. Right-click Copy of Form1.cs. Select Rename. Change the name of the form to
Form2.cs.

Solution E

& [3]=

'_: Solution 'HR_application_CS' {1 project)
= ] HR_Connect_CS

=d| Properties

3] References

[0 B

@ Far j Open
5 Cipen With, ..

Y HR T View Class Diagram
#] Pro Include In Project
alls

Copy

X w2

Delete

Properties Rename |—

Copy of Form1

=1

Properties

4. Right-click on Form2.cs, and select Include In Project.
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Solution Explorer - Solution 'HR_Applicatiol

2[2]F &

J Solution 'HR_application_C3' (1 proj
= (5 HR_Connect_CS
=d| Properties

gl References

i bin

L2 obj

=] Forml.cs
5‘%‘] Farml.Designer.cs
%g Farml resx

A

j Open

Cpen With, ..

[ ] B -

E_}, Yigw Class Diagram
Include In Project

Cuk

Properties Copy

FormZ.cs

X i 8

Delete
I°E
[®1="

‘H' Rename

Custom Properties
Custam

5. Right-click on For . 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, but sometimes if you
have done it several times, there can be little problems. If so, try
running Rebuild Solution from the Build menu.
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