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Understanding SQL Server requires understanding T-SQL. The native language of the SQL Server
engine is Transact-SQL. Every command sentto SQL Server must be a valid T-SQL command.
Batches of stored T-SQL commands may be executed within the server as stored procedures. Other
tools, such as Management Studio, which providegraphical user interfaces with which to control
SQL Server, are at some level converting most ofthose mouse clicks to T-SQL for processing by
the engine.

SQL and T-SQL commands are divided into the following three categories:

■ Data Manipulation Language (DML): Includes the common SQLSELECT, INSERT,
UPDATE, and DELETE commands. DML is sometimes mistakenly referred to asData Modi�ca-
tion Language; this is misleading, because theSELECT statement does not modify data. It does,
however, manipulate the data returned.

■ Data Definition Language (DDL): Commands thatCREATE, ALTER, or DROP data tables,
constraints, indexes, and other database objects.

■ Data Control Language (DCL): Security commands such asGRANT, REVOKE, and DENY that
control how a principal (user or role) can access a securable (object or data.)

In Honor of Dr. Jim Gray

Jim Gray, a Technical Fellow at Microsoft Research (MSR) in San Francisco, earned the ACM Turing
Award in 1998 ‘‘for seminal contributions to database and transaction processing research and technical

leadership in system implementation.’’

A friend of the SQL Server community, he often spoke at PASS Summits. His keynote address on the future of
databases at the PASS 2005 Community Summit in Grapevine, Texas, was one of the most thrilling database
presentations I’ve ever seen. He predicted that theexponential growth of cheap storage space will create a
crisis for the public as they attempt to organize several terabytes of data in drives that will �t in their pockets.
For the database community, Dr. Gray believed that the growth of storage space would eliminate the need
for updating or deleting data; future databases will only have insert and select commands.

The following image of Microsoft’s TerraServer appeared in the SQL Server 2000 Bible. TerraServer was
Microsoft’s SQL Server 2000 scalability project, designed by Jim Gray. His research in spatial data is behind
the new spatial data types in SQL Server 2008.

Dr. Gray’s research led to a projectthat rocked the SQL world: 48 SATA drives were con�gured to build a
24-TB data warehouse, achieving throughputs equal to a SAN at one-fortieth the cost.

On January 28, 2007, Jim Gray disappeared while sailing alone near the Farallon Islands just outside San
Francisco Bay. An extensivesea search by the U.S. Coast Guard, a private search, and an Internet satellite
image search all failed to reveal any clues.

continued
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continued

Policy-Based Management
Policy-based management, affectionately known as PBM, and new for SQL Server 2008, is the system
within the engine that handles declarative management of the server, database, and any database object.

As declarative management, PBM replaces the chaos of scripts, manual operations, three-ring binders
with daily run sheets and policies, and Post-it notes in the DBA’s cubicle.

Chapter 40, ‘‘Policy-Based Management,’’ discusses managing your server declaratively.

.NET Common Language Runtime
Since SQL Server 2005, SQL Server has hosted an internal .Net Common Language Runtime, or CLR.
Assemblies developed in Visual Studio can be deployed and executed inside SQL Server as stored proce-
dures, triggers, user-de�ned functions, or user-de�ned aggregate functions. In addition, data types devel-
oped with Visual Studio can be used to de�ne tables and store custom data.

SQL Server’s internal operating system, SQLOS, actually hosts the .NET CLR inside SQL Server. There’s
value in SQLOS hosting the CLR, as it means that SQLServer is in control of the CLR resources. It can
prevent a CLR problem, shut down and restart a CLR routine that’s causing trouble, and ensure that the
battle for memory is won by the right player.

While the CLR may sound appealing, Transact-SQL isthe native language of SQL Server and it performs
better and scales better than the CLR for nearly every task. The CLR is useful for coding tasks that
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FIGURE 1-3

Browsing a multidimensional cube within AnalysisServices is a �uid way to compare various aspects
of the data.

Data Mining

Viewing data from cubes or even relational queriescan reveal the obvious trends and correlations in a
data set, but data mining can expose the non-obviousones. The robust set of mining algorithms enables
tasks like �nding associations, forecasting, and classifying cases into groups. Once a model is trained on
an existing set of data, it can predict new cases thatare likely to occur — for example, predicting the
most pro�table customers to spend scarce advertising dollars on or estimating expected component fail-
ure rates based on its characteristics.

Chapters 71, 72, and 76 cover designing cubes, data mining, and programming MDX
queries with Analysis Services. Chapter 75 describes data analysis in Excel, including

accessing cube data and using Excel’s related data-mining functions.

The BI Stack

The buzz today is around the BI stack; in other words, the suite of products that support an organization’s
BI efforts both inside and outside of SQL Server.

continued
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FIGURE 1-5

Use the Con�guration Manager to launch and control SQL Server’s many servers.

SQL ProÞler/Trace
SQL Server is capable of exposing a trace of selected events and data points. The server-side trace
has nearly no load on the server. SQL Pro�ler is the UI for viewing traces in real time (with some
performance cost) or viewing saved trace �les. Pro�ler is great for debugging an application or tuning
the database. Using a two-monitor system, I often run Pro�ler on one monitor while I’m tuning and
developing on the other monitor.

Chapter 56, ‘‘Tracing and Pro�ling,’’ covers Performance Monitor.

Performance Monitor
While Pro�ler records large sets of details concerning SQL traf�c and SQL Server events, Performance
Monitor is a visual window into the current status of the selected performance counters. Performance
Monitor is found within Windows’ administrative tools. When SQL Server is installed, it adds a ton
of useful performance counters to Performance Monitor. It’s enough to make a network administrator
jealous.

Command-line utilities
Various command-line utilities may be used to execute SQL code (sqlcmd) or perform bulk-copy oper-
ations (bcp) from the DOS prompt or a command-line scheduler. Integration Services and SQL Server
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Agent have rendered these tools somewhat obsolete, but in the spirit of extreme �exibility, Microsoft still
includes them.

Management Studio has a mode that enables you to use the Query Editor as if it were the command-line
utility sqlcmd.

Chapter 6, ‘‘Using Management Studio,’’ has a sidebar discussing SQLCMD and Query Edi-
tor’s SQLCMD mode.

Books Online
The SQL Server documentation team did an excellent job with Books Online (BOL) — SQL Server’s
mega help on steroids. The articles tend to be complete and include several examples. The indexing
method provides a short list of applicable articles. BOL may be opened from Management Studio or
directly from the Start menu.

BOL is well integrated with the primary interfaces. Selecting a keyword within Management Studio’s
Query Editor and pressing F1 will launch BOL to the selected keyword. The Enterprise Manager help
buttons also launch the correct BOL topic.

Management Studio also includes adynamic help window that automatically tracks the cursor and
presents help for the current keyword.

Searching returns both online and local MSDN articles. In addition, BOL searches the Codezone com-
munity for relevant articles. Both the CommunityMenu and Developer Center launch web pages that
enable users to ask a question or learn more about SQL Server.

Microsoft regularly updates BOL. The new versions can be downloaded from
www.Microsoft.com/sql, and I post a link to it on www.SQLServerBible.com.

If you haven’t discovered CodePlex.com, allow me to introduce it to you. CodePlex.com
is Microsoft’s site for open-source code. That’s where you’ll �nd AdventureWorks2008,

the of�cial sample database for SQL Server 2008, along with AdventureWorksLT (a smaller version of
AdventureWorks) and AdventureWorksDW (the BI companion to AdventureWorks). You’ll also �nd
copies of the older sample databases, Pubs and Northwind. I also have a few projects on CodePlex.com
myself.

SQL Server Editions
SQL Server is available in several editions (not tobe confused with versions), which differ in terms
of features, hardware, and cost. This section details the various editions and their respective features.
Because Microsoft licensing and costs change, check withwww.microsoft.com/sql or your Microsoft
representative for license and cost speci�cs.

■ Enterprise (Developer) Edition: This is the high-end edition, with the advanced perfor-
mance and availability features (e.g., table partitioning, data compression) required to support
thousands of connections and databases measured by terabytes.

The Developer Edition is the same as the Enterprise Edition, but it’s licensed only for develop-
ment and testing and it can run on workstation versions of Windows.

■ Standard Edition: The majority of medium to large production database needs will be well
served by the SQL Server 2008 Standard Edition,the workhorse edition of SQL Server. This
edition includes all the right features, including Integration Services, Analysis Services, Web
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Services, database mirroring, and failover clustering. Don’t blow your budget on Enterprise
Edition unless you’ve proven that Standard Edition won’t do the job.

With multi-core CPUs becoming commonplace in servers, the question is, how does this
affect licensing? The good news is that Microsoft is licensing SQL Server by the CPU

socket, not the number of CPU cores. This means that a dual CPU server running quad-core CPUs will
function almost as if the server had eight CPUs, but you’re only paying for two CPUs’ worth of SQL
Server licensing.

Although it’s limited to four CPUs with multi-core CPUs, it is a lesser limitation than in the past and
there’s no limit to memory. With a well-designed f our-way server running multi-core CPUs and plenty
of RAM, Standard Edition can easily handle 500 concurrent users and a database pushing a terabyte of
data.

■ Workgroup Edition: Intended as a departmental database server, Workgroup Edition includes
the right mix of features for a small transactional database that’s connected to a Standard or
Enterprise Edition.

The key feature missing from Workgroup Editionis Integration Services, the rationale being
that a workgroup database is likely the sourceof data that is integrated by other larger
database servers but does not pull data from other sources itself. This may be the single factor
that drives you to move up to Standard Edition. In my experience, a database of this size does
occasionally require moving data even if for an upgrade of an Access database.

I recommend Workgroup Edition for small businesses or departments that don’t require
extremely high availability or Analysis Services. A server with two dual-core CPUs, 3GB of
RAM, and a well-designed disk subsystem could easily serve 100 busy users with Workgroup
Edition.

■ Web Edition: As the name implies, the Web Edition, new for SQL Server 2008 is licensed
for hosting websites.SQL Server Express Edition: This free (no upfront cost, no royalties, no
redistributable fees) version of SQL Server is not simply a plug-in replacement for the Access
Jet database engine. It’s a full version of the SQL Server Database Engine intended to serve as
an embedded database within an application. Express does have some limitations: a maximum
database size limit of 4GB, only one CPU socket, and 1GB of RAM.

I’d recommend SQL Server Express Edition for any small .NET application that needs a real
database. It’s more than suitable for applications with up to 25 users and less than 4GB of
data.

■ SQL Server Compact Edition: CE is technically a different Database Engine with a different
feature set and a different set of commands. Itssmall footprint of only 1MB of RAM means that
it can actually run well on a mobile smart device. Even though it runs on a handheld com-
puter, it’s a true ACID-compliant Database Engine. This book does not cover SQL Server CE.

Best Practice

I ’ve spoken out and blogged about my pro-64-bit view. Any new server will sport shiny, new 64-bit
multi-core CPUs, and considering the smoother memory addressing and performance gains, I see no

reason why SQL Server is not a 64-bit only product — except for, perhaps, Developer and Express Editions.
Do your shop a favor and don’t even consider 32-bit SQL Server for production.
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■ SQL Data Services (SDS): The database side of Microsoft Azure is a full-featured relational
SQL Server in the cloud that provides an incredible level of high availability and scalable
performance without any capital expenses or software licenses at a very reasonable cost. I’m a
huge fan of SDS and I host my ISV software business on SDS.

Version 1 does have a few limitations: 10GB perdatabase, no heaps (I can live with that), no
access to the �le system or other SQL Servers (distributed queries, etc.), and you’re limited to
SQL Server logins.

Besides the general descriptions here, Appendix A includes a chart detailing the differences
between the multiple editions.

Exploring the Metadata
When SQL Server is initially installed, it already contains several system objects. In addition, every new
user database contains several system objects, including tables, views, stored procedures, and functions.

Within Management Studio’s Object Explorer, the system databases appear under the Databases➪ Sys-
tem Databases node.

System databases
SQL Server uses �ve system databases to store systeminformation, track operations, and provide a tem-
porary work area. In addition, themodel database is a template for new user databases. These �ve sys-
tem databases are as follows:

■ master: Contains information about the server’s databases. In addition, objects inmaster are
available to other databases. For example, stored procedures inmaster may be called from a
user database.

■ msdb: Maintains lists of activities, such as backups and jobs, and tracks which database
backup goes with which user database

■ model: The template database from which new databases are created. Any object placed in the
model database will be copied into any new database.

■ tempdb: Used for ad hoc tables by all users, batches, stored procedures (including Microsoft
stored procedures), and the SQL Server engine itself. If SQL Server needs to create temporary
heaps or lists during query execution, it creates them intempdb. tempdb is dropped and
recreated when SQL Server is restarted.

■ resource: This hidden database, added in SQL Server 2005, contains information that was
previously in the master database and was splitout from the master database to make service
pack upgrades easier to install.

Metadata views
Metadata is data about data. One of Codd’s original rules for relational databases is that information
about the database schema must be stored in the database using tables, rows, and columns, just like
user data. It is this data about the data that makesit easy to write code to navigate and explore the
database schema and con�guration. SQL Server has several types of metadata:

■ Catalog views: Provide information about static metadata — such as tables, security, and
server con�guration
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