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            By Peng Huang
What is SQL Server Express

SQL Server Express is a free, easy-to-use, simple-to-manage database without many of the features of the full-blown SQL Server such as Notification Services, Analysis Services, Integrations Services, and Reporting Services, to name only a few. SQL Server Express can function as the client database as well as a basic server database. SQL Server Express is a good option when all that’s needed is a stripped-down version of SQL Server, typically among low-end server users such as small businesses, non-professional developers building web applications, and hobbyists building client applications.
SQL Server Express uses the same database engine as SQL Server 2005. However, it’s limited to one CPU, 1 GB RAM, and 4 GB in data files (that limit doesn’t include log files). Unlike its predecessors, MSDE and Desktop, the engine isn’t “optimized” (throttled); nor does it limit the number of active users.

SQL Server Express comes with simple and robust graphical user interface tools: Microsoft SQL Server Management Studio Express, SQL Server Configuration Manager, and SQL Server Surface Area Configuration. All three help to simplify basic database tasks and administration. Management Studio is free and available in a separate download. One of its most important goals is to be accessible and easy to use.
Download and Installation

SQL Server 2005 Express Edition is available for free download at http://msdn2.microsoft.com/en-us/express/bb410792.aspx
Or you can just search “SQL Server 2005 Express” in Google and follow the links.
Comparison of the download packages
[image: image1.png]Edition Products for SQL Server Compared

SQL Server 2005 Express
Edition with Advanced
Services

SQL Server 2005

Feature Express Edition

Database Engine
Glient Companents
Full Text Search

Reporting Services

Management Studio
Express

Business Intelligence
Developer Studio

SQL Server 2005
Express Edition
Toolkit




For the purpose of this course, we will need SQL Server 2005 Express Edition and SQL Server Management Studio Express (SSMSE).
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Note:

1. You need to download and install Microsoft .Net Framework 2.0 before you install SQL Server Express products.

2. You also need to install MSXML 6.0 before you install SQL Server Management Studio Express.

3. You can also install the sample databases and online books that are provided on the website to facilitate learning.

Starting and stopping SQL Server, and server configurations 
The Surface Area Configuration tool can be used to turn on and off services and features as well as to change configuration settings. To navigate to the correct interfaces for working with services and remote connections, choose (All) Programs -> Microsoft SQL Server 2005 ->Configuration tools-> SQL Server Surface Area Configuration, then select Surface Area for Services and Connections from the start up screen in the Surface Area Configuration tool.
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To start the SQL Server, Click on SQLEXPRESS->Database Engine->Service. From here you can check the status of the server, and use the Start and Stop button to control the server. If you want the server to be started automatically whenever your operating system is started, select the ‘Startup type’ to be ‘automatic’. If you select ‘manual’, whenever the operating system restarts you must open the Surface Area Configuration tool and start the SQL Server.
By default SQL Server Express allows only local connections. If you need to connect to SQL Server Express through your network, configure SQL Server Express to allow remote connections. To display remote connections settings, click Remote Connections in the Features panel of the Surface Area Configuration tool as illustrated in the following figure. Enable remote connections and TCP/IP. The figure illustrates remote connections settings configured for remote connections via TCP/IP. Do not use Named Pipes unless you understand how to use this protocol. To finalize the remote connection settings, click ‘APPLY’. 
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Applications attempting to connect to your instance must be able to find the server on the network. To resolve or listen for requests for SQL Server Express, the SQL Server Browser service must be enabled. The SQL Server Browser service provides name resolution for applications attempting to connect to SQL Server Express via a network. To start SQL Server Browser, click ‘SQL Server Browser’ in the Surface Area Configuration tool. Set the service to On and then click Apply. You can also choose the startup type for the Server Brower service. 
You can achieve the same thing by using another configuration tool: SQL Server Configuration Manager.
Connect to SQL Server (Using Management Studio)

To launch SQL Server Express Management Studio, choose (All) Programs ->
Microsoft SQL Server 2005 ->SQL Server Express Management Studio Express from the Windows Start menu. After you launch Management Studio, it will ask you to connect to a SQL Server Express instance.
[image: image5.png]<E Connect to Server

Microsoft-

SQL Server2005

Server type: Database Engine.

Server name: FENG\SOLEXPRESS

Autherticaton Windaws Authertication

User name: FENGFeng

Passward:

Femerber passord

Coment_J [_Coree Help Optons >





For the authentication method, you can choose either SQL Server Authentication or Windows Authentication. By default, this is set to Windows Authentication. Windows Authentication uses the credentials of the Microsoft Windows account (or the Windows group that the Windows account belongs to) that is being run. SQL Server Authentication uses a user name and password provided by SQL Server outside the Windows security infrastructure. Windows Authentication is easier for database users to use because it is automatic; no special login name or password is required.
 Click ‘Connect’ and you will be logged in to the server. If you click on ‘Options’, you will be able to set some connection properties. You can make choices about which database to connect to and the network method (TCP/IP, Named Pipes, or shared memory) to use. In addition you can use the dialog box to encrypt your connection. The default network protocol is shared memory protocol. If the database resides locally and will not receive connections over the network, this is the correct protocol to use. If you are connecting to a remote instance of SQL Server Express, change this to TCP/IP.

Object Explorer and Database objects

Object Explorer is your home base for working with a database. When you click the plus symbol next to a database, only those objects that are directly related to the database are shown. The user privileges for the login that is used to connect to the database dictate which objects are available. If you are not connected initially to a database, you can connect by clicking the connection button in the upper-left corner of the Object Explorer window.
The following figure shows the various objects that are available for us to work with. The System Databases folder, under the Databases folder, separates system databases because SQL Server uses them to manage database processes.
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From within Object Explorer, you can click any database icon and see another set of folders. In Figure 4, the database has its own set of database diagrams, tables, views, synonyms, and more.

Creating a database

There are multiple ways to create a database in SQL Server 2005. My personal favorite is to right-click the Databases folder and select New Database. This displays the New Database dialog box. This dialog box provides an easy way to specify database settings. There are three tabs in the dialog box. The General tab supplies the database name text box. The Options tab contains settings such as auto-shrink, auto-close, cursor behavior, and recovery and state values. For most purposes, you can leave these values at their default settings. The standard values work for the most common database usage scenarios.
Type ‘PineValley’ as the database name to create the database. Two files, PineValley.mdf (the data file) and PineValley_log.ldf (the log file) will be created. Those files can be found in the directory specified in ‘Path’ when you are creating the database. 
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Creating tables

With our database in place, we can create tables. There are several ways to do that.
The most straightforward way is to write a SQL CREATE TABLE statement in the Query editor. To open the Query Editor, right click on the database ‘PineValley’, and select ‘New Query’. Type the following query in the editor will create the table ‘CUSTOMER’. 
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CREATE TABLE [abo] . [CUSTOMER]
[Customer_ID] [varchar] (10) NOT NULL,
[Customer_Neme] [varchar] (S0) NOT NULL,
[Customer_iddress] [varchar] (S0) NULL,
[City] [varchar] (S0) WULL,
[State] [char] (2] NULL,
[Postal _Code] [char] (10] NULL,
CONSTRAINT [PK_CUSTOMER] PRIMARY KEY CLUSTERED (Customer_ID])




You can also use Table designer to create a table. To open Table Designer, right-click the Tables folder under your user database and select Create table. As shown in the following figure, three values are needed to create a table. These are Column Name, Data Type, and Allow Nulls. Name the columns by using a name that illustrates what the column contains. 

You can change the name of the table and the schema in the Table Property window. In this example we name our table as ‘ORDER’, and the schema is the default—dbo.

To specify a default value for a column, select the column and edit the item ‘Default Value or Binding’ in the Column Property window.
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To assign primary key to the column Order_ID, right click on the column and choose ‘set primary key’. To use composite primary (for example, the primary key of ‘ORDERLINE’ table is combination of Product_ID and Order_ID), select the columns that are components of the key, then right click to set primary key.
To add a foreign key to table ‘ORDER, expand table ‘ORDER’ in the object explorer by clicking the ‘+’ besides it, and right click on ‘keys’, then choose ‘new foreign key’. Change the name of the foreign key constraint to ‘FK_ORDER_CUSTOMER’ under ‘Identity’. Click on ‘Table and Columns specification’, then on ‘…’, to define the details of the foreign key. 
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To add a check constraint to column ‘Product_Finish’ in ‘Product’ Table, right click on ‘Product_Finish’ and choose ‘check constraints’. Change the name of the constraint as you wish and specify the details of the constraint in ‘Expression’. 
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After you created a table by using Table Designer, you can get the SQL statement that creates this table by using the facility provided in SQL Server. To do that, right click on the table, choose ‘Script table as’->’Create to’->’new query editor window’.  The SQL code will be displayed in a new query window. 
Populating data from file
You can use SQL statement ‘INSERT INTO’ to add records into the table. However, this is not the most efficient way to populate data if you have tens of thousand records. SQL Server provides a facility—called ‘bulk insert-- to help you read data from a file into the database table. 
For example, I have stored the records of customers in a text file called ‘Customer_t’. Each record is listed on a single row, and the columns are separated by tabs. I can use the following statement to copy the data in the text file into database table, given that table Customer is already created:
bulk insert customer from 'D:\teaching_2008\mysql\PineValley\Customer_t.txt'

with (fieldterminator='\t')

Note that ‘bulk insert’ is a propitiate statement of T-SQL (MS version of SQL that is used in SQL Server product) and is not part of standard SQL language. 
Creating database diagrams

To create a database diagram, navigate to the folder called Database Diagrams under the specific database objects in Object Explorer. Right-click the folder and select New Database Diagram. The database diagram designer appears.
Database diagrams provide a visual basis for reading the table objects in a database. The following list summarizes what can be accomplished via the database diagram tool.

• Add existing tables. After you add a table, within the diagram, click Add Related Tables and the table appears in the diagram. This is helpful for discovering the relationship between tables, since the primary and foreign key relationships are used to retrieve related tables.

• Create new tables. To create a new table, right-click within the diagram and select New table.

• Adjust the layout of the database diagram. This includes setting the page layout, adding text comments, and hiding or displaying the relationships between tables. You can zoom in and out of the diagram, export the diagram, and copy the diagram to the Clipboard.

• Change the structure of the database. This includes adding and removing indexes, check constraints, and XML indexes.

Writing Queries using Query Editor and Query Designer

To open a new query window, right-click a database and select New Query. Or, from the main window, click the new query button.
The Query Editor window is much more than a free-text tool. If you right-click in the window, you will see a number of features that you can use. You can type your SQL statement in the query editor and then execute it by clicking the ‘Execute’ button.
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The Query Designer makes it easy to design a query in the Query Editor. To do this, right-click inside the text area of a query pane and select Design Query in Editor. This opens a Query Designer dialog box that you can use to design the text that is selected in the Query Editor. The Query Designer is a graphical tool very similar to the View Designer. You can add and remove tables and views in the Diagram pane, graphically manipulate the criteria, preview (or edit) the Transact-SQL in the SQL pane, and view the results in the Results pane.
For example, let’s retrieve information about the products that have a price less than 275 as shown in the following diagram. Note the query designer has tree panes: diagram pane, criteria pane and SQL pane. You will select the columns in the diagram pane, enter your criteria in the criteria pane and the SQL pane automatically displays the SQL code.
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To use aggregate functions, right click in the diagram pane and select ‘Add Group By’. The following example retrieves the product with the highest standard price.

[image: image14.png]Query Designer

PRODUCT

(8l Couns)
[lproduc >
[lpradiuct_escription
[lproduct_Finish
[Clstanderd_price
[leroduct _tine 1o

Column Alias Table Output | Sort Type Sort Order

Group By,
PRODUCT

Max

Standerd_price | [max price]

— —
MAX(Stendard_Price) A5 [max price]
PRODLICT





You can save the query as a .sql file in a specified directory. This is useful for your class project demonstration so that you don’t have to type in your query during the presentation. The alternative is to store the query as a view.
Creating Views

You can think of a view as a stored version of a query. You can use a view to generate basic reports of data. The easiest way to create view is to use the View Designer. To start the View Designer, right-click the Views folder and click New View. The View Designer opens in the Query Editor window.

In addition to the 3 panes we see in the query designer, there is also a result pane in the view designer. If you click the execute button the result of the view will be displayed. Click on the save button to save the view with a specified name.
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Backup and recovery of databases

There are three ways to back up a local database:

• Use the Backup dialog box.

• Detach the database and copy the files from the data folder to another location.
The following sections look at the Database Backup dialog box.

To open the Database Backup dialog box, right-click a database in Object Explorer, point at Tasks and select Backup. The following figure shows the basic settings for a database back up.
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There are two tabs on the Database Backup dialog box. First, we cover the General

tab. All database on the server are listed in the drop-down list. Select the database.

For the back up type there are two choices. If this is the first back up of this database, do a FULL back up. This creates a complete backup of all data. The second choice, differential, creates an incremental backup of the data. This is useful for extremely large databases, where the backup files are sourced across many drives.
The Options tab, shown in the figure, provides a mechanism for managing the backup files. For SQL Server Express, because the database size is limited, I recommend using the Append to the existing backup set option. If you want to have just one backup set, and do not care about keeping previous backups, the Overwrite all existing backup sets option is appropriate. Under the Reliability option group you should select both reliability features (verify and checksum) because there is nothing worse than having a restore fail on a bad backup.

To restore a database, open the Tasks menu, select Restore, then select database. A Restore dialog box appears. In the General pane, you supply the destination and the source for the restore operation.

Attaching and detaching databases

The ability to attach and detach a database is useful for moving a database from one server to another. With the database detached, you can copy the MDF to another location and execute a database attach. Attaching is different than database restore or back up. It provides a simple means for moving the database from one computer to another.
To transport a database by using backup and restore functionality, you would have to create an empty version of the database on the destination, then restore the backup into the empty database. Although it would seem natural to use a backup operation, a detach/copy/attach process is in fact speedier. To detach a database, right click on the database in the object explorer, select task->detach. To attach a database, right click on ‘databases’ in the object explorer, select task->attach, then specify the location of the MDF file. 
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