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F O R E W O R D  
by Jim Gray, Microsoft Research 
Series Editor, Morgan Kaufmann Series in Data Management Systems 

Each database product comes with an extensive tuning and performance guide, and 
then there are the after-market books that go into even more detail. If you carefully 
read all those books, then did some experiments, and then thought for a long time, 
you might write this book. It abstracts the general performance principles of de- 
signing, implementing, managing, and use of database products. In many cases, it 
exemplifies the design trade-offs by crisp experiments using all three of the most pop- 
ular products (IBM's DB2, Oracle's Oracle, and Microsoft's SQLServer). As such, it 
makes interesting reading for an established user as well as the novice. The book draws 
heavily from the author's experience working with Wall Street customers in transac- 
tion processing, data warehousing, and data analysis applications. These case studies 
make many of the examples tangibl_'. 

For the novice, the book gives sage advice on the performance issues of SQL- 
level logical database design that cuts across all systems. For me at least, the physi- 
cal database design was particularly interesting, since the book presents the implica- 
tions of design choices on the IBM, Oracle, and Microsoft systems. These systems 
are quite different internally, and the book's examples will surprise even the systems' 
implementers. It quantifies the relative performance of each design choice on each 
of the three systems. Not surprisingly, no system comes out "best" in all cases; each 
comes across as a strong contender with some blind spots. 

The book can be read as a tutorial (it has an associated Web site at www.mkp.com 
/dbtune/), or it can be used as a reference when specific issues arise. In either case, the 
writing is direct and very accessible. The chapters on transaction design and transac- 
tion chopping, the chapters on time series data, and the chapters on tuning will be of 
great interest to practitioners. 

ix 
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P R E F A C E  

Goal of Book 
Database tuning is the activity of making a database application run more quickly. 
"More quickly" usually means higher throughput though it may mean lower response 
time for some applications. 

To make a system run more quickly, the database tuner may have to change the 
way applications are constructed, the data structures and parameters of a database 
system, the configuration of the operating system, or the hardware. The best database 
tuners, therefore, can solve problems requiring broad knowledge of an application and 
of computer systems. 

This book aims to impart that l'nowledge to you. It has three operational goals. 

1. To help you tune your application on your database management system, 
operating system, and hardware. 

2. To give you performance criteria for choosing a database management system, 
including a set of experimental data and scripts that may help you test particular 
aspects of systems under consideration. 

3. To teach you the principles underlying any tuning puzzle. 

The best way to achieve the first goal is to read this book in concert with the 
tuning guide that comes with your particular system. These two will complement 
each other in several ways. 

�9 This book will give you tuning ideas that will port from one system to another 
and from one release to another. The tuning guide will mix such general 
techniques with system- and release-specific ones. 

xix 



PREFACE 

�9 This book embodies the experience and wisdom of professional database tuners 
(including ourselves) and gives you ready-made experimental case study scripts. 
Thus, it will suggest more ideas and strategies than you'll find in your system's 
tuning guide. 

�9 This book has a wider scope than most tuning guides since it addresses such 
issues as the allocation of work between the application and the database server, 
the design of transactions, and the purchase of hardware. 

~ N  O T E T O T E A C H E R S Although this book is aimed primarily at practicing pro- 
fessionals, you may find it useful in an advanced university database curriculum. 
Indeed, we and several of our colleagues have taught from this book's predecessor, 
Database Tuning: A PrincipledApproach (Prentice Hall, 1992). 

Suppose your students have learned the basics of the external views of database 
systems, query languages, object-oriented concepts, and conceptual design. You then 
have the following choice: 

�9 For those students who will design a database management system in the near 
future, the best approach is to teach them query processing, concurrency control, 
and recovery. That is the classical approach. 

�9 For those students who will prii.larily use or administer database management 
systems, the best approach is to teach them some elements of tuning. 

The two approaches complement each other well if taught together. In the clas- 
sical approach, for example, you might teach the implementation of B-trees. In the 
tuning approach, you might teach the relevant benefits of B-trees and hash structures 
as a function of query type. To give a second example, in the classical approach, you 
might teach locking algorithms for concurrency control. In the tuning approach, you 
might teach techniques for chopping up transactions to achieve higher concurrency 
without sacrificing serializability. 

We have tried to make the book self-contained inasmuch as we assume only a 
reading knowledge of the relational query language SQL, an advanced undergraduate- 
level course in data structures, and if possible, an undergraduate-level course in oper- 
ating systems. The book discusses the principles of concurrency control, recovery, and 
query processing to the extent needed. 

If you are using this book as a primary text for a portion of your classes, we 
can provide you with lecture notes if you e-mail us at shasha@cs.nyu.edu or bonnet@ 
diku.dk. 
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What You Will Learn 
Workers in most enterprises have discovered that buying a database management sys- 
tem is usually a better idea than developing one from scratch. The old excuser"The 
performance of a commercial system will not be good enough for my application"~ 
has given way to the new realization that the amenities offered by database manage- 
ment systems (especially, the standard interface, tools, transaction facilities, and data 
structure independence) are worth the price. That said, relational database systems 
often fail to meet expressability or performance requirements for some data-intensive 
applications (e.g., search engines, circuit design, financial time series analysis, and 
data mining). Applications that end up with a relational database system often have 
the following properties: large data, frequent updates by concurrent applications, and 
the need for fault tolerance. 

The exceptional applications cited here escape because they are characterized by 
infrequent bulk updates and (often) loose fault tolerance concerns. Further, the SQL 
data model treats their primary concerns as afterthoughts. 

But many notable applications fall within the relational purview: relational sys- 
tems capture aggregates well, so they are taking over the data warehouse market from 
some of the specialized vendors. Further, they have extended their transactional mod- 
els to support e-commerce. 

Because relational systems are such an important part of the database world, this 
book concentrates on the major ones: DB2, SQL Server, Oracle, Sybase, and so on. 
On the other hand, the book also explores the virtues of specialized systems optimized 
for ordered queries (Fame, KDB) or main memory (TimesTen). 

You will find that the same principles (combined with the experimental case study 
code) apply to many different products. For this reason, examples using one kind of 
system will apply to many. 

After discussing principles common to all applications and to most data base sys- 
tems, we proceed to discuss special tuning considerations having to do with Web sup- 
port, data warehousing, heterogeneous systems, and financial time series. We don't 
discuss enterprise resource planning systems such as SAP explicitly, but since those are 
implemented on top of relational engines, the tuning principles we discuss apply to 
those engines. 

How to Read This Book 
The tone of the book is informal, and we try to give you the reasoning behind 
every suggestion. Occasionally, you will see quantitative rules of thumb (backed by 
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