Databases and Visual Basic



Developers and Databases

* Most software applications have a data layer.

» The persistence part of the data layer is usually a database.




Microsoft's Relational Databases

e Relational databases have a long history.
e Microsoft has released several relational databases.

e SQL Server is Microsoft's main relational database.




* You can use Microsoft Visual Studio 201X to create new databases,
but Visual Studio is primarily designed for displaying, analyzing, and
manipulating the information in existing databases.

 ADO.NET, first introduced in Microsoft Visual Studio .NET 2002, is still
the standard data model for database programming in Visual Studio.

 ADO.NET has been improved over the years to work with a large
number of data access scenarios, and it has been carefully optimized
for Internet use.

* For example, it uses the same basic method for accessing local, client-
server, and Internet-based data sources, and the internal data format
of ADO.NET is XML.



* Fortunately, most of the database applications that programmers created
using Microsoft Visual Basic 2008, 2010 and ADO .NET still function very
well, and the basic techniques for accessing a database are mostly the
same in Visual Basic 2013.

 However, there are two new database technologies in Visual Studio 201X
that will be of considerable use to experienced database programmers.

* These technologies are Language-Integrated Query (LINQ) and the ADO
.NET Entity Framework.

* LINQ is included with Visual Studio 201X and offers the capability to write
object-oriented database queries directly within Visual Basic code.



* The ADO .NET Entity Framework introduces a new object model,
powerful new features, and tools that will make database applications
even freer from hard-coded dependencies on a particular data engine
or logical model.

* As database technology and the Internet continue to advance, ADO
NET will continue to evolve, and Visual Basic programmers should be
well-positioned to benefit.



SQL Server Standard Edition

e Various versions of this popular database system

e The most recent versions: 2012, 2014, and 2016




SQL Server Standard Edition

* Various versions of this popular database system
e The most recent versions: 2012, 2014, and 2016

e Standard, Enterprise, Web, Business Intelligence




SQL Server Express Edition

* Free edition of SQL Server
» Free to use and distribute with an application

e Scaled down version, limited to 1GB RAM and
10GB file size




SQL Server Express LocalDB Edition

 Specialized on-demand version
* Optimized for use on developer computers

e Default edition included in Visual Studio




Microsoft Access

A relational database management system (DBMS)
 Part of Microsoft Office
* Database similar to SQL Server

 Also includes a Ul builder, report generators, code engine,
and more




LocalDB Benefits

* Installed with Visual Studio 2012 or later
* Installed with SQL Server 2012 Express or later
* Installed once per machine

» Multiple apps can use LocalDB; each gets a
dedicated process.




LocalDB Benefits

* Runs on demand; starts and stops automatically when needed
» By default, no LocalDB process is running on the computer.
* Once the app makes connection, the LocalDB process is started.

* When the last connection is closed, the LocalDB process ends.




What Is a Database?

» A collection of individual data items
» Stored in a highly structured way

» Represents a model of reality




What Is a Database?

A collection of individual data items

» Stored in a highly structured way

* Represents a model of reality

« Data can be stored in a single location or hard drive

Or distributed across large networks
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Database Management System

* Abbreviated as DBMS
» Desktop systems like Microsoft Access

» Server-based systems such as SQL Server or Oracle
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Tables store data in rows and columns.

Rows

* Records
» Made up of a series of values
» Every record in the table has an identical structure

» Each record represents a single entity
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Rows

» Records
* Made up of a series of values
» Every record in the table has an identical structure

» Each record represents a single entity




Rows are unique - No duplicates allowed

The Rules of Relations

» Cells contain single values
» Columns store a single type of information
» Column names are unique

» Order is insignificant




System Categories

- Major server DBMS vendors
Microsoft SQL Server
Oracle
DB2
PostgreSQL
MySQL




Instant Saving — Almacenamiento al instante

System Categories

* Desktop database management systems
Easy installation and management
Designed for lighter-weight applications

- Major vendors
Microsoft Access
FileMaker Pro




WHAT DOES A CLASS DEFINE?

ATTRIBUTES BEHAVIOR

name walk
height run
weight jump
gender speak
age sleep
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Data Source Connection Wizard

* The Data Source Connection Wizard is a feature within the Visual Studio
201X IDE that automatically prepares your Visual Basic program to receive
database information.

* The wizard prompts you for the type of database that you will be
connecting to (a local or remote database, Web service, custom data object
that you have created, or Microsoft SharePoint site), establishes a
connection to the data, and then creates a dataset or data entity within the
program to hold specific database tables and fields.

* The result is that the wizard opens the Data Sources window and fills it
with a visual representation of each database object that you can use in
your program.
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* The dataset is displayed in a hierarchical
(tree) view in the Data Sources window,
with a root node for each of the objects
that you selected in the wizard.

e Each time you run the wizard to create a
new dataset, a new dataset tree is added
to the Data Sources window, giving you
potential access to a wide range of data
sources and views within a single

program.
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The Data Sources Window

* The Data Sources window is a useful and timesaving feature of the
Visual. Studio 201X IDE.

* Its purpose is to display a visual representation of the datasets that
have been configured for use within your project, and to help you
bind these datasets to controls on the form.

* Remember that a dataset is just a temporary representation of
database information in your program, and that each dataset contains
only a subset of the tables and fields within your entire database file;
that is, only the items that you selected while using the Data Source
Configuration Wizard.
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