
Creating
Database
Objects with 
SQL Server

In this chapter I’m going to show you how to use SQL
Server 7’s Enterprise Manager utility to create various

objects in your database. These objects include databases,
tables, indexes, database diagrams, and stored procedures.
You can also use Enterprise Manager to manage security by
creating logins, map them to users and assign security to the
various database objects.

Introducing Enterprise Manager
Enterprise Manager is the primary utility that you use to man-
age an SQL Server database system. It has the ability to create
databases and database objects, control the database’s secu-
rity, and perform routine operational activities like database
backups and reorganizations. It can control the properties of
the database server itself, as well as start and stop the server
from a remote location. In short, it is a very powerful utility
that is used by several different types of users to administer
an SQL Server database.

Security dictates function: Anyone with a valid login can
use Enterprise Manager. However, the functions available
at the database server level are based on the login’s capa-
bilities and functions on the corresponding user’s system.

Note
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524 Part VI ✦ SQL Server

Enterprise Manager fundamentals
Enterprise Manager is a Microsoft Management Console (MMC) application, mean-
ing that it shares its look and feel with many other system management tools pro-
vided by Microsoft (see Figure 24-1). To start Enterprise Manager, choose Start ➪
Programs ➪ Microsoft SQL Server 7.0 ➪ Enterprise Manager. Like many tools avail-
able from Microsoft, most of its operations can be performed by using a wizard or
by manually configuring property windows.

Figure 24-1: Viewing the Enterprise Manager window
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✦ Tree view contains a hierarchical list of the database servers, databases, and
classes of database objects that can be viewed or changed.

✦ Details window provides additional information for the selected icon in the
tree view.

✦ Action menu contains a list of menu items that can be performed based on
the context.

✦ View menu controls how the information will be displayed using MMC.
Typically, all of the items will be selected including Console Tree, Description
Bar, Status Bar, and the toolbars. You can also choose to display how the
information is displayed in the details window using the Large, Small, Details,
and List formats.

✦ Tools menu provides a list of shortcut menu items to help you perform most
common tasks quickly.

✦ Toolbar icons provides a list of shortcut icons for the most popular pop-up
menu items.

Registering a database server
Enterprise Manager is capable of managing several SQL Server database servers
across multiple remote computers. These computers are listed under the SQL
Server Group icon in the tree view. However, before you can access a remote
server, you must register the server with Enterprise Manager.

Duh: In order to run Enterprise Manager on your computer, you first have to install
it. If you are using the same computer on which you are running the database
server, Enterprise Manager is already installed. If you are using a different com-
puter, you can either choose to install the desktop version of SQL Server or just the
SQL Server utilities from the server version.

Registering a server is very easy. Just follow these steps:

1. Right click on the SQL Server Group icon in the tree view and right click to
display the pop-up menu. Choose New SQL Server Registration. You can also
choose Action ➪ New SQL Server Registration. After choosing either option,
the Register SQL Server Wizard will be displayed.

2. After pressing Next, the wizard will display a list of available database servers
(see Figure 24-2). Select one and press the Add button. If the server you want
to use isn’t listed, type the name in the text box at the top of the list and press
Add. Then press Next to continue.

Note
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Figure 24-2: Choosing the database server to add

3. In the next step, you have a choice of which authentication system to use (see
Figure 24-3). Since you are already using a Windows computer (it doesn’t mat-
ter whether it’s Windows 98 or Windows 2000/NT), you should probably use
Windows NT account information. However, you must use a login that is
already defined on the server. If you choose SQL Server authentication, the
wizard will then prompt you for how you want to log in to the server. You can
supply your login information, which Enterprise Manager will use each time it
starts, or you can choose to be prompted for the information.

Figure 24-3: Selecting an authentication method
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4. After you finish specifying how Enterprise Manager should log in to the
database server, you can choose where the icon for the server will be stored
(see Figure 24-4). By default, it will be stored under the SQL Server Group, but
you can choose another group or create a new group.

Figure 24-4: Placing the icon for the 
database server in the tree view

5. When you reach the end of the wizard, you will see a list of database servers
you want to register. Pressing Finish will start a process to connect to each of
the database servers you specified (see Figure 24-5). This process will report
any errors that are encountered. When the process is finished, press Close to
finish the wizard and return to Enterprise Manager.

Refer to Chapter 23 for a discussion on Windows NT Authentication vs. SQL
Server Authentication. 

Viewing database servers and their objects
Once you have registered your database server, you can expand the icon tree to
show the database servers you can access and the server-level objects available
(see Figure 24-6).

✦ Databases contains the collection of databases on the server you can access.
You can create, browse, edit, modify and delete tables, indexes, stored proce-
dures, users, roles, and other database objects.

✦ Data Transformation contains information about data transformation pack-
ages and the data repository. You can view and modify data transformation
jobs, view and edit metadata, and search for information in the repository.

✦ Databases contains the collection of databases on the server you can access.
You can create, browse, edit, modify and delete tables, indexes, stored proce-
dures, users, roles, and other database objects.

Cross-
Reference
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Figure 24-5: Registering the database servers

Figure 24-6: Browsing database servers and database objects
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✦ Data Transformation contains information about data transformation pack-
ages and the data repository. You can view and modify data transformation
jobs, view and edit metadata, and search for information in the repository.

✦ Management contains information about operational activities performed by
the database server. This includes things such as database backups, log files,
maintenance jobs, and SQL Server Agent activities.

✦ Security contains information about login and server roles, plus information
about how to access remote database servers and linked database servers.

✦ Support Services contains information about the Distributed Transaction
Coordinator, the Full Text Search feature, and SQL Mail.

Expanding the icon associated with a database reveals the objects inside that can
be managed by Enterprise Manager (see Figure 24-7). These objects exist only in
the specified database, and not at the database server level. In order to access the
database, your login must be mapped to a user in the database.

Figure 24-7: Browsing the objects in a database

✦ Diagrams contains a set of database diagrams showing how the tables are
related to each other.

✦ Tables contains the set of tables in your database.
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✦ Views contains the collection of views in your database.

✦ Stored Procedures contains all of the stored procedure definitions for your
database.

✦ Users contains information about all of the users that may access your
database.

✦ Roles contains the description of the security roles used in the database.

✦ Rules is maintained for backwards compatibility with older versions of SQL
Server. They have been superceded by Check constraints, which are main-
tained in the Design Table window.

✦ Defaults contains the collection of default values that may be referenced by
name or associated with a particular column in a table.

✦ User Defined Data Types contains the set of user defined data types that may
be used as the type for a particular column.

✦ Full-Text Catalogs contains the definitions associated for the full-text cata-
logs, which hold the set of full-text indexes in the database.

Browsing data
When you select a particular table or view, you can choose to browse its contents
by right clicking on its icon and choosing Open Table or Open View from the pop-up
menu. You can choose to return all rows in the table or specify the number of rows
you wish to see starting from the top of the table. In either case, you’ll see a display
similar to that shown in Figure 24-8.

The information in the table is displayed using a grid, where each row in the grid
corresponds to a row in the table, and each column corresponds to a column in the
table. You can scroll through the values using the scroll bars and adjust the widths
of each column to best display the information. The current row will be indicated
with an arrow in the row prefix area, while the name of each column will be display
in the column prefix area.

In addition to viewing the data from the table, you can also modify the data, assum-
ing that you have the proper security permissions. To change a value in an existing
row, simply edit the value in the cell. When you move to another row, the data in
the table will be updated.

To add a new row, scroll to the end of the table and look for the last row. An asterisk
(*) will be displayed in the row prefix area, indicating that this row has not been
added to the table. As with updating a row, simply move to another row to commit
the changes.
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Figure 24-8: Browsing the contents 
of a table

Other operations, including delete, may be performed on a row by right clicking on
the row and choosing one of the functions listed in the pop-up menu. Note you can
use the pop-up menu to perform the same function on multiple rows by clicking on
the row prefix area, holding the left mouse button down, and dragging the cursor to
mark the rows as selected, then right clicking on the selected rows to display the
pop-up menu.

A short term lock: When you browse rows in your table or view, you may be hold-
ing locks in the database. If there has been no activity for a while, the Enterprise
Manager will ask you if you want to continue working with the results pane. If you
respond No, or don’t respond within a minute, Enterprise Manager will close the
pane, and any uncommitted changes you have made will be discarded. You can
refresh the data by right clicking anywhere on the pane and choosing Run from
the pop-up menu.

There’s more than meets the eye: Open Table and Open View functions exist on
top of a table-oriented query facility. You can modify the underlying query to
change the rows returned either by changing the SQL Select statement directly, or
by using the grid and diagram graphical tools. You can view the panes that contain
this information by right clicking on the results pane and selecting the panes you
wish to view under the Select Panes pop-up menu item.

Databases and Tables
Databases exist in SQL Server to hold tables, and tables exist in the database to
hold your data. Creating them with Enterprise Manager’s wizards makes the job
much easier than in earlier versions of SQL Server.

Tip

Note
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Creating a database
To create a new database, you must use a login that is assigned to either the sysad-
min or dbcreater roles. Typically, you’ll create your database using the sa, login, but
depending on how your database security is organized, you may use another login.

Before you create a database
When you create a database, you should have the following information ready:

✦ The name of the database server where you want to create the database.

✦ The name of the database itself. While you can use nearly any combination of
characters in the name, I suggest beginning the name with a letter, followed by
any combination of letters, numbers, and special characters such as @, $, #,
and _ up to a maximum of 123 characters. If you don’t follow this suggestion,
you may have to surround the name of the database with quotes or square
brackets to ensure that the name is properly understood.

✦ The location of the database files. This is a reference to a directory some-
where on the database server where the files containing the objects inside the
database will be held.

✦ The location of the log files. This is a reference to a directory somewhere on
the database server where the file containing the information used to hold
changes made to the database is kept.

✦ The initial size of the database files and how they should grow over time. You
should choose initial values that are sufficient to cover the space you need in
the beginning, and a growth method that allows your database over time.

✦ The initial size of the log files and how they should grow over time. The initial
size determines how much space is originally allocated for the log, and the
growth method determines how the log should be increased in case the
server fills it up.

Creating your database
To create a database using Enterprise Manager, follow these steps:

1. Start Enterprise Manager (choose Start ➪ Program Files ➪ Microsoft SQL
Server 7.0 ➪ Enterprise Manager) and select the database server where the
new database will reside. Select Tools ➪ Wizards. This will display the Select
Wizard dialog box. Expand the Database node, choose Create Database
Wizard, and press OK (see Figure 24-9).
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Figure 24-9: Choosing the Create Database wizard

2. When the wizard starts, press Next to go to the first step (see Figure 24-10). In
this step, you’ll have to provide a name for the database, plus the location of
the files that hold the database.

Figure 24-10: Naming your database and locating 
where its information will be stored
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3. In the next step of the wizard, you’ll be prompted to enter the name of the file
or files you want to use, and their initial size (see Figure 24-11). By default, the
wizard will create one file with the name of the database, followed by _Data
and an initial size of one megabyte.

Figure 24-11: Specifying the files to hold your database

4. After specifying the file or files that will hold the database, you’ll be prompted
to choose how the database server should grow your files (see Figure 24-12).
You can choose to grow your database file, in fixed sized chunks or by adding
a fixed percentage of the currently allocated space. You can also place a maxi-
mum file size to prevent unlimited file growth.

Limits are good: When allocating space for a database file, you should place a
limit on the file size. Unless you carefully monitor the amount of space your
database uses, and periodically reorganize and compress the files, a ten-megabyte
database may end up using ten gigabytes of disk space.

5. The wizard will repeat steps three and four, but for the transaction log files.
The default file name is the name of the database followed by _Log.

6. In the last step of the wizard, all of the information collected will be displayed.
If you want to change any of these parameters, press Back Otherwise, pressing
Finish will begin the process to create the database. Because SQL Server physi-
cally writes binary zeros over every byte of space allocated for the database
files and logs, the actual creation process may take a while if you are building a
big database. A message box will be displayed letting you know if the database
was successfully created. Press No to return to Enterprise Manager.

Tip
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Figure 24-12: Choosing file limits

Covering your butt: If you don’t have a maintenance plan for your database server
that covers your new database, I strongly recommend that you create one when
the Create Database Wizard finishes. See the SQL Server 7 for Dummies by
Anthony T. Mann for details on how to create a maintenance plan.

Property pages: While this may be obvious, it’s worth mentioning anyway. All of
the information entered in the Create Database Wizard can also be entered using
a database property page by right clicking on the Databases icon beneath the
database server icon and choosing New Database from the pop-up menu. Once
the database has been created, you can review and change this information by
right clicking on the database and selecting Properties from the pop-up menu.

Creating a table
A database is pretty useless without any tables, so after creating your database, you’ll
probably want to create some tables. While the Enterprise Manager doesn’t include a
wizard to help you create a table, the Design Table window is very easy to use.

Tip

Note

4728-3 ch24.f.qc  7/31/00  09:53  Page 535



536 Part VI ✦ SQL Server

Before you create your table
Before you create your table, you should have a list of columns that the table will
contain, along with values for the following attributes for each column:

✦ The name of each column. The name should begin with a letter and can be fol-
lowed by any combination of letters, numbers, and special characters such as
@, $, #, and _ up to a total length of 128 characters. While spaces and other
special characters may be used, you may have to surround the column name
with quotes or square brackets when coding SQL statements.

✦ The data type for each column. The data type should be one of the data types
listed in Chapter 23. Depending on the exact data type, you may have to
adjust values for Length, Precision, and Scale.

✦ Whether the column will accept Null values. Note that Null values should not
be used in any column that is used as part of a primary or foreign key.

Database Performance

Believe it or not, having a faster CPU will not necessarily make your database server faster.
A database server is very I/O intensive. Anything that allows your database to retrieve data
faster from the disk will help the server’s performance.

Before looking at hardware solutions to improve your database server’s performance, you
should ensure that the database server isn’t competing with other processes on the server
for memory and disk I/O. Dedicating a computer for the database server is highly recom-
mended. If you can’t dedicate a computer, you should at least try to place your database
files on dedicated disk drives.

Adding memory to your server allows the database server to cache more data in memory;
this is the biggest change you can make to improve database performance. After all, retriev-
ing data from memory is much faster than retrieving it from disk.  This is why Microsoft has
gone to the trouble of making special versions of Windows NT to support more than the
standard 2 gigabytes of main memory and to create the Data Center version of Windows
2000 which can support even more main memory.

After adding memory to your system, using SCSI disk drives is the next most important
improvement. They not only allow you to manage up to 15 disk drives on a single card, but
they also support concurrent operations on each drive. Thus, you can have multiple disk
drives performing seeks, while others are transferring data. SCSI-III can transfer data faster
than SCSI-II or SCSI-I and should be used for best performance.

Finally, using faster disk drives themselves will also improve performance. Disks that spin at
7,200 revolutions per minute (RPM) will transfer data faster than those that transfer data at
5,400 RPM, although two 5,400 RMP disk drives will probably perform better than one
7,200 RPM disk drive (assuming that you are using SCSI disk drives and that you can spread
the I/O activity evenly between the two disk drives).
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✦ The default value for the column. This is an optional attribute that allows you
to specify a default value rather than assigning a value of Null when adding a
new row to the table.

✦ Whether to make the column an identity column. An identity column contains
a value that can uniquely identify a row in the table. Only one column per table
may be an identity column. This value is an integer value, which increases with
each new row. It can be used with Int, Decimal(4,0) and any other data type
that represents a whole number. You can specify the initial value in Identity
Seed, and the increment added after each value is used under Identity
Increment.

✦ Whether to make the column a row GUID column. A row GUID column is similar
to an identity column, but rather than storing an integer value, a GUID value is
stored instead. As with identity columns, only one row GUID column is permit-
ted per table. Typically, you would use a row GUID column only if you were
planning to implement database replication.

Creating your table
Follow these steps to create a table:

1. Expand the icon tree to reveal the Tables icon in the database where you want
to build the table. Then right click on the Tables icon and select New Table from
the pop-up menu. This will display the Design Table window, plus a message
box that prompts you for the name of the table (see Figure 24-13).

2. Enter the name of your table and press OK.

3. Fill out the grid by entering the information for each column in your table as a
row in the form. You must enter values for Column Name and Datatype. Selecting
a data type will automatically fill in values for the Length, Precision, and Scale
columns. If the data type is a variable length data type such as Char or Decimal,
then you should adjust these values as appropriate.

4. Insert additional columns if you need them.

5. To mark a column or group of columns as the primary key, select the rows
containing the columns that make up the key, right click to display the pop-up
menu, and choose Set Primary Key. Each column that is part of the primary
key will have an icon of a key displayed in the row header. Also, remember to
remove any check marks in the Allow Nulls column for each of the fields that
are included with the primary key.

6. When you have finished entering all of the columns for the table, you can
press the Save icon at the top of the form, or simply close the window to save
your table definition. If you close the window, you’ll be asked if you want to
save your change. Press Yes if you do and No if you don’t.
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Figure 24-13: Creating a new table

Modifying your table
Once you’ve finished creating your table, you can always go back and modify it.
Simply right click on the Tables icon under the appropriate database icon and
choose Design Table (see Figure 24-14). The same window you used to create the
table will be displayed containing your table’s current definition. Other options on
the same pop-up menu will allow you to rename and delete the table. Use these
options with care because if your table participates in a foreign key or referenced
by a stored procedure, the name change may not be propagated.

Don’t do it: Do not change or delete any of the system tables or you will corrupt
your database. If you do, the only way to recover your database will be to com-
pletely restore it from a database backup.

As long as your table is empty, you can make any changes you want to the table’s
definition. However, this isn’t true if the table contains data. If you add a column to
a table with data, the column’s value will be set to Null unless you define a default
value for the column, in which case the default value will be used. If you delete a
column, all of the data stored in the column will be lost. However, you will be pre-
vented from deleting the column if it is part of an index, used in a constraint, part
of a Default definition, bound to a rule, or used as part of a full-text index.

Caution
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Figure 24-14: Selecting a table

You can change certain attributes of a column, such as making a column that previ-
ously rejected Nulls to accept Null values, without impacting the data already in
the table. However, most changes will force Enterprise Manager to process each
row physically and cause the table to apply the change. If you switch data types,
Enterprise Manager will attempt to convert the value from the old data type to the
new data type. Likewise, if you change the precision or length, Enterprise Manager
will also have to perform the appropriate conversion.

Safety first: Before you make a change to a table, make sure that you have a good
backup copy of your database before you begin. No matter how careful you are
you can always recover your database to the point before you made your first
change.

A better way to reformat a table: If you must change the data type for a column,
and you’re not comfortable with how Enterprise Manager will perform the func-
tion, consider using the Data Transformation Services. It allows you to code a
VBScript macro to handle the actual conversion process.

See Chapter 23 for more information about DTS.

Indexes and Diagrams
The database server uses indexes to locate information in your database more
quickly than they could be found without indexes. Whether indexes are present 
or not is irrelevant to the logical design of the database. They only affect the
database’s performance.

Cross-
Reference

Tip

Tip
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Not only do database diagrams provide a logical view of your database design, they
provide you with the capability to design your database interactively. Most of the
functions to create and modify objects that are available to you in Enterprise
Manager are also available in the database diagram facility. This means that you
don’t have to learn yet another set of database design tools.

Creating an index
After creating your tables, the next step is to add indexes to your tables. Without
indexes, SQL Server will have to scan every record in the table to find the rows you
specify in a query. With an index, SQL Server can go directly to the rows you spec-
ify, assuming of course that your query took advantage of the index.

There are two main ways to create an index. The first is to create the index manually
by using the Create Index wizard, while the second is to run the Index Tuning wizard
that examines a typical set of queries to determine the optimal set of indexes.

Running the Create Index wizard
To run the Create Index wizard, follow these steps:

1. Expand the icon tree to expose the database where you want to add the index.
Then select Wizards from the Tools menu. Choose Database ➪ Create Index
Wizard to start the Create Index wizard.

2. Press Next to move from the introduction screen to the first step in the wiz-
ard, which asks you to select the database and table to be indexed (see Figure
24-15). By default, the currently selected database and the first user table in
the database will be displayed.

Figure 24-15: Selecting the database and table to 
be indexed.
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3. In the next step of the wizard, all of the indexes associated with the table will
be listed, along with the columns indexed (see Figure 24-16), Note that the pri-
mary key should always have an index and any foreign key constraints will
also have an index. You should make sure that you don’t duplicate an index
that already exists.

Figure 24-16: Viewing the existing indexes

4. After viewing the existing indexes, you need to choose the column or columns
that will make up your new index by placing a check mark in the appropriate
box (see Figure 24-17). Note that some columns may have data types that
can’t be indexed, in which case a big red X will be displayed in place of the
check box.

Figure 24-17: Selecting columns for the index
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5. In the next to last step of the wizard, you can specify some options for the
index (see Figure 24-18). By selecting Make this a clustered index, you can
instruct SQL Server to keep the rows in the table in the same physical order
as the index. This can improve performance dramatically when you retrieve a
set of records that have a common key value. Only one clustered index is per-
mitted per table however. You can ensure that only one row in the table can
have a particular value in the key by selecting Make this a unique index. You
can also influence the performance of the index by specifying how much
space, or fill, SQL Server should leave in the individual index pages for adding
new index values. Unless you really understand how this works, you should
choose Optimal Fill Factor.

Figure 24-18: Specifying index options

6. In the last step of the wizard, you assign the index a name and adjust the
order of the columns included in the table. When you’re finished, press Finish
to create the index. Since the index is created in real-time, you may have to
wait a few minutes for this process to finish, depending on the size of your
table and the speed of your database server. A message box will be displayed
when the index has been created.

Order in the index: The order of the columns in the index is important, since an
index on the columns A, B, and C can be searched three different ways: on column
A by itself, on columns A and B, and on columns A, B and C. This index is useless
if you want to search on columns B, C, or B and C together, since it is impossible
to locate a particular value for B or C without searching through the entire index.

Note
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Managing your indexes
You can get a list of the indexes you created for a particular table by right clicking
on a table in the Details window and choosing All Tasks ➪ Manage Indexes from the
pop-up menu. The Manage Indexes dialog box will be displayed, as shown in Figure
24-19. This window will display the set of the user created indexes. Using the but-
tons at the bottom of the dialog box, you can create a new index, edit, or delete an
existing index.

Figure 24-19: Displaying the
Manage Indexes dialog box

Running the Index Tuning Wizard
Choosing the proper indexes for a database can be more of an art than a science.
Trying to achieve a balance between too many indexes and too few is difficult. With
too few indexes, you will waste time trying to retrieve rows from your table, while
too many indexes increases the work needed to insert a new row.

The Index Tuning Wizard will analyze trace data collected by the SQL Server
Profiler or a list of specific queries that you specify. It also takes into consideration
the current set of indexes. Then, based on its analysis, the Index Tuning Wizard will
make a list of recommendations that you can apply immediately or save to a disk
file to be applied later with Query Analyzer.

To create the workload file, enter the SQL Queries you wish to optimize into a nor-
mal text file using Notepad. Make sure you save the file with a file type of .SQL.

To capture trace information, run the SQL Server Profiler utility and follow these
steps:

1. Select New ➪ Trace from the main menu to display the Trace Properties dia-
log box.
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2. Enter a name for the trace in the Trace Name field and select the name of the
database server where the trace information will be generated on the General
tab. Then specify the name of a file or database table where the trace informa-
tion will be stored.

3. On the Events tab, add the TSQL event to the list of selected events and press
OK to start the trace.

Tracing can be hazardous to your database server’s performance: Running a
trace increases the amount of work for your database server to perform, and it
may adversely affect your server’s performance.

To analyze trace data or analyze a few specific queries, follow these steps:

1. In Enterprise Manager, select Wizards from the Tools menu, then select the
Management ➪ Index Tuning Wizard and press OK. After the initial screen of
the wizard is displayed, press Next to begin the tuning process.

2. On the Select Server and Database step of the wizard (see Figure 24-20), select
the name of the database server and database you wish to analyze. Also, you
need to choose whether you want to keep your existing indexes. If you’re only
analyzing a few problem queries, you should keep your current indexes, but if
you are analyzing a large volume of trace data, then you may want to replace
your current indexes. Choose Perform thorough analysis if you want to
choose the optimal set of indexes. Note that this option will significantly
increase the amount of time required to run the analysis.

Figure 24-20: Select the database server and database 
you want to analyze

3. In the next step of the wizard, save a workload file and press Next. Then you
will be prompted for the name of your workload file or the name of the
database table where the trace information is stored (see Figure 24-21).

Note
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Figure 24-21: Specify the location of your workload

4. You can choose the tables you wish to tune in the next step of the wizard
(see Figure 24-23). Unless you are worried about the amount of time to run
the analysis or want to focus on a subset of the tables, you should select all
of the tables in the database.

Figure 24-22: Selecting the tables to tune

5. Pressing Next will start the analysis process. A dialog box will be displayed
that tracks the analysis process. When the analysis is complete, the results
will be displayed in the Index Recommendations step shown in Figure 24-23.
Pressing the Analysis button will show the detailed results of the analysis.
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Figure 24-23: Reviewing the index recommendations

6. In the next to last step of the wizard, you can choose to apply the recommen-
dations immediately, schedule them to be applied as a batch job, or save the
recommendations as a script file that you can apply with Query Analyzer (see
Figure 24-24). After making your choice, press Next to display the final step of
the wizard, and Finish to complete the process.

Figure 24-24: Choosing how to apply the recommendations
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Creating a database diagram
Another useful database object you can create with Enterprise Manager is a database
diagram. A database diagram contains a logical view of your database similar to an
Entity/Relationship diagram. You can add new tables directly in the database diagram,
as well as modify existing tables. You can also create relationships between tables by
dragging and dropping column references. It is a powerful tool that makes it easy to
design your database by allowing you to visualize your database and the relationships
between its tables.

Refer to Chapter 3 for a discussion of Entity/Relationship diagrams.

Creating your database diagram
To create a database diagram, follow these steps:

1. Expand the icon tree to select the database server and database where you
want to create the database diagram. Right click on the Diagrams icon and
choose New Database Diagram from the pop-up menu. This will create a blank
database diagram and start the Create Database Diagram Wizard. Press Next
to begin creating your database diagram.

2. In the Select Tables to be Added step, you can choose which tables in the
database will be included in your database diagram (see Figure 24-25).
Sometimes it’s useful to have a diagram that includes only a small subset of
the tables in the database that focus on a particular function. Checking the
Add related tables button, and then adding the table you want to focus on,
will automatically add all of the tables that have a relationship to the original
table. As tables are added to the Tables to add to diagram list, they will be
removed from the Available tables list.

3. In the last step of the wizard, you see the list of tables you selected. Press
Finish to add the tables to the diagram and automatically arrange them.
Behind the wizard, you’ll see your tables appear and then be arranged. When
the diagram is complete, a message box will appear and you’ll be left with a
brand new database diagram to edit and save (see Figure 24-26).

Using the database diagram
Once your database diagram is complete, you should notice that each table is simi-
lar to the form you used to design a table discussed in the Creating a Table section
earlier in this chapter. That’s because it is the same, but only the first column from
the form is shown in the diagram. You change the columns displayed by right click-
ing on the table and selecting one of the following views: Column Properties,
Column Names, Keys, Name Only, and Custom View from the pop-up menu. To
choose the information displayed in Custom View, choose Modify Custom View.

Cross-
Reference
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Figure 24-25: Selecting the tables for the database diagram

Figure 24-26: Viewing your new database diagram
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The second thing you should notice about the diagram are the lines drawn between
the tables. These lines represent foreign key constraints. To define a foreign key con-
straint, click on the prefix area in front of a column in one table, drag it to the other
table, and drop it. A dialog box will be displayed that shows both the primary and
foreign key tables and the columns that form the foreign key (see Figure 24-27). You
can then choose the columns in each table that reflect the columns that comprise
the foreign key.

Figure 24-27: Creating a foreign key relationship

One nice thing about database diagrams is that you can print them. When program-
ming, I usually have a printed copy of the database diagram handy to refer to table
and column names and to identify relationships. Since a database diagram can get
rather complicated, and may not fit on a single sheet of paper, you can zoom the
diagram to create the best fit.

You can also drag the tables around on the diagram to arrange them the way you
want. You should notice that the foreign key constraints will automatically follow
the table. If you don’t like where the constraints are placed, you can simply drag
them around until you are happy with them.

As you make changes to your database diagram, you are not actually making any
changes to the database. The diagram tool tracks the changes and applies them
only when you save the changes or exit the diagram. In either case, a dialog box will
be displayed listing the tables that you have changed (see Figure 24-28). You have
the option to make the changes, discard the changes, or create an SQL script file
containing the statements necessary to make the changes.
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Figure 24-28: Saving the changes to the database diagram

Managing Security
Managing security is both easy and hard at the same time. Understanding the com-
mands you use to apply security is easy. Making sure that you don’t have any holes
in your security is difficult.

Creating a login
As you might expect, Enterprise Manager includes wizards for creating logins. The
Create Login Wizard not only creates a login id, but it also lets you pick database
server roles and create a user with the same name in one or more databases.

To create a login, follow these steps:

1. Choose Tools ➪ Wizards and then select Database ➪ Create Login Wizard.
Press OK to start the wizard. After skipping over the introduction to the wiz-
ard by pressing Next, you’ll be prompted to choose the authentication mode
for the user (see Figure 24-29). Select the desired authentication method and
press Next.

2. If you chose Windows NT Authentication, you’ll see the form shown in Figure
24-30. Specify the domain name and the account for the user and then either
grant access to the database server or deny access. Press Next to continue.
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Figure 24-29: Choosing an authentication mode for your login

Figure 24-30: Entering information for a Windows NT 
Authentication login

3. If you chose SQL Server Authentication, the form shown in Figure 24-31 will 
be that you have to enter the password information twice to ensure that the
password was entered properly.
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Figure 24-31: Entering information for an SQL Server 
Authentication login

4. No matter which authentication method you choose, the next step will ask
you to choose which server security roles should be assigned to the login
(see Figure 24-32).

Figure 24-32: Choose server security roles for your new login
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5. In the next to last step of the wizard, you’ll be prompted to select the
databases in which the new login should be granted access (see Figure 24-33).
Press Next to review the information you entered and press Finish to create
the login. Note that a user with the same name as the login will be created in
each database you selected.

Figure 24-33: Grant your new login access to the databases on 
the server

What did I do?: You can see the list of logins on the database server by expanding
the icon tree for the database server to show Logins, which is found under the
Security icon. Selecting this icon will display all of the logins in the Details window.
The list of users for a database can be displayed in the Details window by select-
ing the Users icon under the appropriate database icon.

Granting permissions in a database
Just because you have granted a user access to a database doesn’t mean that they
have complete access to your database. By default, they will be assigned to the
public role, which means that any resources granted to the public will automati-
cally be granted to the new user. You can review and change their assigned roles by
expanding the icon tree to show the Users icon beneath the database you wish to
manage. Then, by right clicking and choosing Properties from the pop-up menu,
you can specify which roles they have been permitted (see Figure 24-34). On the
General tab, you can add new roles by placing a check mark next to the desired role
or revoke a role by removing the check mark. You can see the user’s specific secu-
rity permissions by pressing the Permissions button.

Tip
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Figure 24-34: Reviewing security roles in a database

By clicking on the List only objects with permissions for this user on the Permissions
tab, you can quickly determine which database objects, if any, this user has access
to. The check marks indicate which commands the users may issue against which
database objects.

You can modify the permissions associated with a role in the same way you modify
them for a user. The only difference is that you have to select the role from the list
of roles displayed in the Details window when you select the Roles icon for the
desired database in the tree view area of Enterprise Manager.

A list of users assigned to that particular role will be displayed in the Role
Properties dialog box (see Figure 24-36). You can then display the same detailed
Security Permissions dialog box shown in Figure 24-35 by pressing the Permissions
button. You can also get a list of users assigned to the role by selecting a role in the
User Properties dialog box and pressing the Properties button.

Too much security can cause problems: While you can modify the permissions
for each individual user, you will be much better off assigning the user to a role
and modifying the permissions for the role. When you maintain security permis-
sions at the user level, it is very easy to make a mistake and grant the user per-
mission to something they should be denied. While it is still possible to do this
with a role, double checking the roles will be a much easier job than double
checking each user.

Tip
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Figure 24-35: Reviewing the detailed security permissions for a user

Figure 24-36: Reviewing the properties of a role
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Summary
In this chapter you learned:

✦ about the various features of SQL Server Enterprise Manager.

✦ how to browse data in your database.

✦ how to create a new table.

✦ how to add an index to a table.

✦ how to create a database diagram.

✦ how to create a login and assign security permissions.

✦ ✦ ✦

Thoughts on Enterprise Manager

Enterprise Manager is a very powerful tool that simplifies the administration of an SQL
Server database. In this chapter, I’ve barely begun to communicate what you can do with
Enterprise Manager. I strongly recommend that you take the time to explore its capabilities,
especially if you plan to do a lot of work with SQL Server.

If you look carefully, many of the tools that are used in Enterprise Manager look like those
available in the Enterprise Edition of Visual Basic. This is no coincidence. The same code
base is used for both. I feel that Enterprise Manager does a better job of implementing the
tools than Visual Basic, but it is nice to be able to use some of the same tools with other
databases also.

It’s important to note that anything you can do with Enterprise Manager can also be done
using the appropriate SQL statements. Enterprise Manager is nothing more than a very
complex program that issues ADO requests to an SQL Server database, just like your appli-
cation would.
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