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Further Praise for

Code Complete

“An excellent guide to programming style and software construction.”
—Martin Fowler, Refactoring

“Steve McConnell’s Code Complete . . . provides a fast track to wisdom for programmers. . . .
His books are fun to read, and you never forget that he is speaking from hard-won personal
experience.” —Jon Bentley, Programming Pearls, 2d ed.

“This is simply the best book on software construction that I've ever read. Every developer
should own a copy and read it cover to cover every year. After reading it annually for nine
years, I'm still learning things from this book!”

—John Robbins, Debugging Applications for Microsoft .NET and Microsoft Windows

“Today’s software must be robust and resilient, and secure code starts with disciplined software
construction. After ten years, there is still no better authority than Code Complete.”
—Michael Howard, Security Engineering, Microsoft Corporation; Coauthor, Writing Secure Code

“A comprehensive examination of the tactical issues that go into crafting a well-engineered
program. McConnell's work covers such diverse topics as architecture, coding standards,
testing, integration, and the nature of software craftsmanship.”

—Grady Booch, Object Solutions

“The ultimate encyclopedia for the software developer is Code Complete by Steve McConnell.
Subtitled ‘A Practical Handbook of Software Construction,’ this 850-page book is exactly

| that. Its stated goal is to narrow the gap between the knowledge of ‘industry gurus and pro-
fessors’ (Yourdon and Pressman, for example) and common commercial practice, and ‘to
help you write better programs in less time with fewer headaches.” . .. Every developer should
own a copy of McConnell's book. Its style and content are thoroughly practical.”

~Chris Loosley, High-Performance Client/Server

“Steve McConnell’s seminal book Code Complete is one of the most accessible works discuss-
ing in detail software development methods. . . .
~Erik Bethke, Game Development and Production

“A mine of useful information and advice on the broader issues in designing and producing
good software.”
~John Dempster, The Laboratory Computer: A Practical Guide for Physiologists and Neuroscientists
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v Further Praise for Code Complete

“If you are serious about improving your programming skills, you should get Code Complete

by Steve McConnell.”
—Jean J. Labrosse, Embedded Systems Building Blocks: Complete and Ready-To-Use Modules in C

“Steve McConnell has written one of the best books on software development independent
of computer environment . . . Code Complete.”
—Kenneth Rosen, Unix: The Complete Reference

“Every half an age or so, you come across a book that short-circuits the school of experience
and saves you years of purgatory. . . . | cannot adequately express how good this book really
is. Code Complete is a pretty lame title for a work of brilliance.”

—Jeff Duntemann, PC Techniques

“Microsoft Press has published what I consider to be the definitive book on software con-
struction. This is a book that belongs on every software developer’s shelf.”
—Warren Keuffel, Software Development

“Every programmer should read this outstanding book.” —T. L. (Frank) Pappas, Computer

“If you aspire to be a professional programmer, this may be the wisest $35 investment you’ll

ever make. Don’t stop to read the rest of this review: just run out and buy it. McConnell’s stat-
ed purpose is to narrow the gap between the knowledge of industry gurus and common com-
mercial practice. . . . The amazing thing is that he succeeds.”

—Richard Mateosian, IEEE Micro

“Code Complete should be required reading for anyone . . . in software development.”
—Tommy Usher, C Users Journal

“I'm encouraged to stick my neck out a bit further than usual and recommend, without res-
~ ervation, Steve McConnell’s Code Complete. . . . My copy has replaced my API reference man-

uals as the book that’s closest to my keyboard while I work.”

—Jim Kyle, Windows Tech Journal

“This well-written but massive tome is arguably the best single volume ever written on the
practical aspects of software implementation.”
—Tommy Usher, Embedded Systems Programming

| “This is the best book on software engineering that I have yet read.”
—Edward Kenworth, .EXE Magazine

“This book deserves to become a classic, and should be compulsory reading for all develop-
ers, and those responsible for managing them.” —Peter Wright, Program Now
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Preface

The gap between the best software engineering practice and the average practice
is very wide—perhaps wider than in any other engineering discipline. A tool that
disseminates good practice would be important.

—Fred Brooks

My primary concern in writing this book has been to narrow the gap between the
knowledge of industry gurus and professors on the one hand and common commer-
cial practice on the other. Many powerful programming techniques hide in journals
and academic papers for years before trickling down to the programming public.

Although leading-edge software-development practice has advanced rapidly in recent
years, common practice hasn’t. Many programs are still buggy, late, and over budget,
and many fail to satisfy the needs of their users. Researchers in both the software
industry and academic settings have discovered effective practices that eliminate most
of the programming problems that have been prevalent since the 1970s. Because
these practices aren’t often reported outside the pages of highly specialized technical
journals, however, most programming organizations aren’t yet using them today.
Studies have found that it typically takes 5 to 15 years or more for a research develop-
ment to make its way into commercial practice (Raghavan and Chand 1989, Rogers
1995, Parnas 1999). This handbook shortcuts the process, making key discoveries
available to the average programmer now.

Who Should Read This Book?

The research and programming experience collected in this handbook will help you
to create higher-quality software and to do your work more quickly and with fewer
problems. This book will give you insight into why you've had problems in the past
and will show you how to avoid problems in the future. The programming practices
described here will help you keep big projects under control and help you maintain
and modify software successfully as the demands of your projects change.

Experienced Programmers

This handbook serves experienced programmers who want a comprehensive, easy-to-
use guide to software development. Because this book focuses on construction, the
most familiar part of the software life cycle, it makes powerful software development
techniques understandable to self-taught programmers as well as to programmers
with formal training.
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XX Preface

Technical Leads

Many technical leads have used Code Complete to educate less-experienced program-
mers on their teams. You can also use it to fill your own knowledge gaps. If you're an
experienced programmer, you might not agree with all my conclusions (and [ would be
surprised if you did), but if you read this book and think about each issue, only rarely
will someone bring up a construction issue that you haven’t previously considered.

Self-Taught Programmers

Students

If you haven’t had much formal training, you're in good company. About 50,000 new
developers enter the profession each year (BLS 2004, Hecker 2004), but only about
35,000 software-related degrees are awarded each year (NCES 2002). From these fig-
ures it’s a short hop to the conclusion that many programmers don’t receive a formal
education in software development. Self-taught programmers are found in the emerg-
ing group of professionals—engineers, accountants, scientists, teachers, and small-
business owners—who program as part of their jobs but who do not necessarily view
themselves as programmers. Regardless of the extent of your programming educa-
tion, this handbook can give you insight into effective programming practices.

The counterpoint to the programmer with experience but little formal training is the
fresh college graduate. The recent graduate is often rich in theoretical knowledge but
poor in the practical know-how that goes into building production programs. The
practical lore of good coding is often passed down slowly in the ritualistic tribal
dances of software architects, project leads, analysts, and more-experienced program-
mers. Even more often, it’s the product of the individual programmer’s trials and
errors. This book is an alternative to the slow workings of the traditional intellectual
potlatch. It pulls together the helpful tips and effective development strategies previ-
ously available mainly by hunting and gathering from other people’s experience. It’s a
hand up for the student making the transition from an academic environment to a
professional one.

Where Else Can You Find This Information?

This book synthesizes construction techniques from a variety of sources. In addition
to being widely scattered, much of the accumulated wisdom about construction has
resided outside written sources for years (Hildebrand 1989, McConnell 1997a). There
is nothing mysterious about the effective, high-powered programming techniques
used by expert programmers. In the day-to-day rush of grinding out the latest project,
however, few experts take the time to share what they have learned. Consequently,
programmers may have difficulty finding a good source of programming information.
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