


8 Part I ✦ Laying the Foundation

The Advantages of SQL Server
SQL Server is growing in popularity for good reason — it’s a database with numerous com-
pelling advantages. Microsoft marketing may offer a different set of reasons, but in the follow-
ing sections I introduce what I think are the features that make SQL Server so great (in order
of importance).

ACID Properties and High Availability
Data integrity is the single most important feature of any significant database. To me, the sin-
gle greatest benefit of SQL Server is its rock-solid implementation of the ACID properties —
which means that transactions are Atomic, Consistent, Isolated, and Durable. Heavy-duty
databases are judged by their implementation of the ACID properties.

This topic is so important that Chapter 11, “Transactional Integrity,” is basically an explana-
tion of ACID and how SQL Server meets the requirements with transactions and locks.

Closely related to ACID, the concept of availability in this context means that the data
remains available even in the face of trouble. SQL Server uses a write-ahead transaction log,
robust recovery methods, and high-end features such as log shipping and clustered servers
to provide high availability. It will cost a pretty penny, but if it’s important that the database
always be available, regardless of the situation, SQL Server can do it. Even with standard
server hardware, SQL Server data is highly available and easily recoverable.

Chapter 11, “Transactional Integrity,” explains the write-ahead transaction log, and Chapter
29, “Advanced Availability,” discusses developing databases that use the high-end availability
features of SQL Server.

SQL Server Has Become the Standard
If there’s one thing I’ve learned in two decades of developing databases, it’s that staying cur-
rent in the software industry is like river rafting. Let me explain. The water in a river is con-
stantly moving, but if you don’t stay in the center of the current, you can get stuck in an eddy
or hung up in the side of a rapid. Technology has to be more than cool to be desirable
(remember NeXT computers?); it has to have momentum that will carry it through to tomor-
row. The choice is to be in the current or to be caught in the debris.

SQL Server qualifies as a fast-moving current in five significant ways:

✦ SQL Server has the sales numbers to demonstrate it’s a standard that’s going to be here
for a while. SQL Server sales surpassed the billion-dollar mark in mid-2001, and SQL
Server is outselling the competition in both dollar volume and units of sales. SQL
Server is the most popular Windows client/server database with 38 percent to 70 per-
cent of market share (depending on whose figures are most believable), and Windows
databases are growing twice as fast as UNIX databases. SQL Server holds a 68 percent
market share of Web databases.

✦ Bill Gates recently identified SQL Server as one of Microsoft’s most important products.

✦ SQL Server is a true relational database and is entry-level compliant with the SQL 92
ANSI standard.

✦ The database has won several significant industry awards, including the VARBusiness
Annual Report Card Best Database.
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9Chapter 1 ✦ Introducing SQL Server

✦ SQL Server is capable of supporting very large databases (VLDBs) having 1000s
of users and terabytes of data. Several corporate success stories about very large
databases running on SQL Server 2000 are detailed at www.microsoft.com/sql/
evaluation/casestudies/2000/default.asp.

✦ A strong and healthy community of third-party tools, training, conferences, books, mag-
azines, and user groups surrounds SQL Server. Microsoft claims there are over 85,000
trained SQL Server DBAs.

SQL Server Security
Critical data must be secure. If there’s a chance that any of the data has been compromised
then all the data is suspect. When initially installed, SQL Server is wide open, which is OK
because it makes learning SQL Server much easier. But when you want to secure the data,
SQL Server has a very clean security model, which can be configured to meet the U.S. federal
C2 security requirements.

Chapter 27, “Securing Databases,” explains the SQL Server security model and provides
advice about designing and implementing database security.

SQL Server Performance and Scalability
Many developers are being introduced to SQL Server from Microsoft Access with the goal of
improving performance for an existing database application. If that’s you, you’ll be pleased
with SQL Server. It’s fast and highly tunable. From my experience, a nice dual CPU server with
a couple of RAID 5 disk subsystems and half a gig of RAM is incredibly fast. 

While the performance of desktop databases will eventually max out, SQL Server perfor-
mance will continue to scale with additional hardware. Scalability is the sustained perfor-
mance as the database grows from a small database (under 10GB) to a large database (over
100GB), moving from Windows CE to multimillion-dollar 32-CPU clusters. It can take advan-
tage of the hardware and add high-end features to handle very large databases.

Chapter 30, “Advanced Scalability,” covers some of SQL Server’s high-end features for 
scalability.

Database vendors compete with large-scale performance benchmarks. The Transaction
Processing Council (TPC) is a not-for-profit organization that defines and monitors database-
performance benchmarks such as the TPC-C, TPC-H, and TPC-W benchmarks.

The current benchmark results and the complete 130-page TPC-C specification is available
on the TPC Web site at www.tpc.org.

The TCP-C benchmark is designed to simulate a typical online transaction processing (OLTP)
database. The benchmark specifications detail the database schema and transactions for a
standard order processing/inventory system, the way in which the costs must be calculated,
and the auditing procedures for measuring the performance of the database. The TPC-C
throughput measures how many new orders the database can accept while simultaneously
handling four other types of transaction (payment, order-status, delivery, and stock-level). 

The TCP competition is a cost-is-no-object free for all. A vendor submits a tuned configura-
tion of hardware, operating system, and database, so the test isn’t a database-only test and
apples aren’t compared with apples; nevertheless, TCP-C is the standard industry measure of
database speed.

Note

Cross-
Reference

Cross-
Reference

549359 ch01.F  11/21/02  4:09 PM  Page 9



10 Part I ✦ Laying the Foundation

Database vendors are constantly trying to one-up one another in the benchmark wars. As of
this writing, SQL Server 2000 holds several of the top positions including number one in per-
formance and cost per transaction. And the margin isn’t narrow. SQL Server’s maximum num-
ber of transactions per minute is about three times that of fifth-place Oracle, and SQL Server
costs half as much per transaction.

Microsoft TerraServer

One of my favorite examples of the performance and scalability of SQL Server is Microsoft’s
TerraServer project (Figure 1). Microsoft purchased Russian surveillance photos of most of the
populated world, augmented them with photos from the U.S. Geological Survey, loaded them all
into SQL Server, and made them searchable for free on the Internet at terraserver.
microsoft.com.

Figure 1: TerraServer’s satellite view of the Cape Hatteras Light House (before it was
moved in 2000) on the outer banks of North Carolina.

The TerraServer database includes several terrabytes of data, yet the Web site serves the images
with an excellent response time. This performance demonstrates SQL Server’s ability to scale
from small databases to very large database and still perform well.
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Because full-text search (the ability to index words within character columns and then search
the index) is implemented by Windows 2000, full-text search will not be available in the
Personal Edition if it is running on Windows 98.

MSDE/Desktop Engine
The Desktop Engine is a royalty-free, redistributable edition of SQL Server that’s intended to
serve as an embedded database within an application. It’s included with MSDN Universal,
Office Developer Edition 10, and a few other Microsoft developer products. It’s basically the
database engine from Personal Edition. MSDE does have some limitations: It may not publish
transactional replications (a type of replication), does not include full-text search, and is lim-
ited to 2GB in size and five user logons.

MSDE does not include licenses for the client tools such as Enterprise Manager and Query
Analyzer. MSDE is not simply a plug-in replacement for the Access Jet database engine. It’s
SQL Server and it requires administration. If an application is using MSDE as the embedded
database, that application will need to provide administrative controls such as adding users,
performing backups and restores, handling the transaction log, and so on. Throughout this
book, the administrative tasks will be presented both in the GUI method and with code. 

SQL Server CE Edition
The CE edition of SQL Server is technically a different database engine that is fully compatible
with SQL Server. Its small footprint of only 1MB of RAM means that it can actually serve well
on a Pocket Windows handheld device. Other than the ability to subscribe to a merged repli-
cation, this edition lacks all other advanced features.

Licensing SQL Server 2000
Microsoft offers two licensing structures for SQL Server 2000. Client Access Licenses (CALs)
may be purchased on a per-seat basis. Per-seat licensing is intended for internal applications
with a known, small number of users. Per-seat licensing may not be used for servers with
users behind a firewall.

Alternately, SQL Server may be licensed on a per-CPU basis. The advantage of per-CPU licens-
ing, besides ease of administration, is the flexibility of deploying a project or Web site when
the number of future clients is completely unknown.

For configurations including both active servers and passive backup servers, a license is not
required for the passive server.

MSDN Universal
Microsoft Developer Network (MSDN) includes every server and development tool offered by
Microsoft including the many editions of SQL Server, and will keep you in the loop with ser-
vice packs and new releases. In total, over $48,000 worth of software is included for about
$2500, depending on special pricing and volume discounts. The MSDN subscription provides
quarterly (sometime monthly) updates on CD-ROM or DVD and many downloads in the pri-
vate area of www.microsoft.com for MSDN subscribers.

If your IT shop develops applications internally, I highly suggest you investigate MSDN.

Note
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17Chapter 1 ✦ Introducing SQL Server

Server Components
SQL Server is more than just a database engine. A complete set of tools, utilities, interfaces,
and extensions round out its data-handling and analyzing features (Figure 1-5). Because SQL
Server has so many components, it’s worth the time to briefly see the role each plays and to
get a sense of the breadth of features available.

Figure 1-5: SQL Server is a collection of server and client components.

SQL Server’s components are either server processes or client processes. The following four
components are server processes for SQL Server.

SQL Server Engine
The SQL Server engine is the core of SQL Server. It is the process that handles all the rela-
tional database work. SQL is a descriptive language, meaning that it describes to the engine
only the query to be processed. SQL Server’s query optimizer determines how to process the
query based on the costs of different types of query-execution operations.  The estimated
and actual query-execution plans may be viewed graphically with the Query Analyzer.

SQL Server 2000 supports installation of multiple instances of the engine on a single server
machine. Each instance is the same as a complete separate installation of SQL Server.

SQL Server Agent
The agent is an optional process which, when running, executes the SQL jobs and handles
other automated tasks. It can be configured to automatically run when the system boots, or
may be started from the Service Manager or Enterprise Manager.

i
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Chapter 25, “Automating Database Maintenance with SQL Server Agent,” details SQL agents,
jobs, and mail, as well as the SQL Server Agent.

Distributed Transaction Coordinator (DTC)
The Distributed Transaction Coordinator is a process that handles dual-phase commits for
transactions that span multiple SQL Servers. DTC can be started from the Service Manager or
from within Windows’ Computer Administration/Component Services. If the application regu-
larly uses distributed transactions, then I recommend you start DTC when the operating sys-
tem starts.

Chapter 18, “Working with Distributed Queries,” explains dual-phase commitments and dis-
tributed transactions.

Microsoft Search Service
The Microsoft Search Service is actually a component of the operating system that maintains
text-search capabilities for files. SQL Server leverages the Search Service when performing
full-text searches. The service may be started or stopped with the Service Manager or from
within Windows’ Computer Administration/Component Services.

Chapter 8, “Searching Full-Text Indexes,” explains how to create full-text catalogs and how to
query them using the contains command.

The next three components are not considered core server processes for SQL Server.
Nonetheless, they function within the server, so I’ve included them in this list.

SQL Mail
The SQL Mail component enables SQL Server to send mail to an external mailbox through a
mail profile. Mail may be generated from multiple sources within SQL Server, including T-SQL
code, jobs, alerts, DTS packages, and maintenance plans.

Chapter 25, “Automating Database Maintenance with SQL Server Agent,” explains how to set
up a mail profile for SQL Server and how to send mail.

English Query
English Query is a very different sort of application. Using English Query, a developer can
specify English words that a specific user population might use when discussing the data and
the relationships among the data. Once these words are fully developed and tested, the devel-
oper can create a .dll that can translate English questions using these words into SQL queries.
An application or Web page can then send these English questions through the DLL, and use
the returned SQL query to fetch the answer from SQL Server. Popular questions are often
stored in a list to help users get started. But let me warn you, English Query takes a lot of
work to develop and implement and the results are sometimes questionable. English Query
is an optional component and is installed separately from SQL Server.
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Data Transformation Services
Data Transformation Services (DTS) moves data among nearly any types of data sources. As
shown in Figure 1-6, DTS uses a graphical tool to define how data can be moved from one con-
nection to another connection. DTS packages have the flexibility to either copy data column
for column or perform complex transformations, lookups, and exception handling during the
data move. DTS is extremely useful during data conversions, collecting data from many dis-
similar data sources, or gathering for data warehousing data that can be analyzed using
Analysis Services.

Figure 1-6: DTS graphically illustrates the data transformations within a planned data 
migration or conversion.

Data Transformation Services is located within Enterprise Manager. You can use SQL Agent to
schedule a DTS package to run, and you can optionally save the package as a Visual Basic
script.

DTS is very cool. If you have experience with other databases, but are new to SQL Server
2000, this is one of the tools that will most impress you. If any other company were marketing
DTS it would be the flagship product, but instead we find it bundled inside SQL Server with-
out much fanfare and at no extra charge. Be sure to find the time to explore DTS.

Chapter 19, “Migrating Data with DTS,” describes how to create and execute a DTS package.Cross-
Reference
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Analysis Services
Analysis Services is the component within SQL Server that provides business intelligence or
online analysis processing (OLAP). Essentially, Analysis Services enables the developer to
define cubes that are similar to Excel pivot tables or Access crosstab queries, but with multi-
ple dimensions. The cubes contain pre-calculated summary, or aggregate, data from very
large databases. This enables the user to easily and quickly browse the cube’s summarized
totals and subtotals without having to query terabytes worth of data (Figure 1-7).

Figure 1-7: Browsing a multidimensional cube within Analysis Services is a fluid way to
compare various aspects of the data.

Analysis Services is loaded separately from SQL Server and is considered a high-end data-
warehousing feature.

Chapter 31, “Analysis Services,” shows you how to create cubes and browse the work table’s
data based on the cube’s dimensions.

Client Components
The following components are client processes for SQL Server used to control, or communi-
cate with, SQL Server.
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