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Foreword

A bad Frequently Asked Questions (FAQ) sheet is one that is composed not of the questions people actually asked,
but of the questions the FAQ's author wished people had asked. Perhaps you've seen the type before:

Q: How can | use Glorbosoft XY Z to maximize team productivity?

A: Many of our customers want to know how they can maximize productivity through our
patented office groupware innovations. The answer is simple: first, click on the “Fi | e” menu,
scroll downto“l ncrease Producti vity”,then...

The problem with such FAQs is that they are not, in aliteral sense, FAQs at all. No one ever called the tech support
line and asked, “How can we maximize productivity?’. Rather, people asked highly specific questions, like, “How
can we change the calendaring system to send reminders two days in advance instead of one?’ and so on. But it'sa
lot easier to make up imaginary Frequently Asked Questions than it is to discover the real ones. Compiling a true
FAQ sheet requires a sustained, organized effort: over the lifetime of the software, incoming questions must be
tracked, responses monitored, and all gathered into a coherent, searchable whole that reflects the collective experi-
ence of usersin the wild. It calls for the patient, observant attitude of afield naturalist. No grand hypothesizing, no
visionary pronouncements here—open eyes and accurate note-taking are what's needed most.

What | love about this book is that it grew out of just such a process, and shows it on every page. It is the direct re-
sult of the authors encounters with users. It began with Ben Collins-Sussman's observation that people were asking
the same basic questions over and over on the Subversion mailing lists: What are the standard workflows to use with
Subversion? Do branches and tags work the same way as in other version control systems? How can | find out who
made a particular change?

Frustrated at seeing the same questions day after day, Ben worked intensely over a month in the summer of 2002 to
write The Subversion Handbook, a sixty page manual that covered all the basics of using Subversion. The manual
made no pretense of being complete, but it was distributed with Subversion and got users over that initial hump in
the learning curve. When O'Reilly and Associates decided to publish a full-length Subversion book, the path of |east
resistance was obvious: just expand the Subversion handbook.

The three co-authors of the new book were thus presented with an unusual opportunity. Officially, their task was to
write a book top-down, starting from a table of contents and an initial draft. But they also had access to a steady
stream—indeed, an uncontrollable geyser—of bottom-up source material. Subversion was aready in the hands of
thousands of early adopters, and those users were giving tons of feedback, not only about Subversion, but about its
existing documentation.

During the entire time they wrote this book, Ben, Mike, and Brian haunted the Subversion mailing lists and chat
rooms incessantly, carefully noting the problems users were having in rea-life situations. Monitoring such feedback
is part of their job descriptions at CollabNet anyway, and it gave them a huge advantage when they set out to docu-
ment Subversion. The book they produced is grounded firmly in the bedrock of experience, not in the shifting sands
of wishful thinking; it combines the best aspects of user manual and FAQ sheet. This duality might not be noticeable
on afirst reading. Taken in order, front to back, the book is simply a straightforward description of a piece of soft-
ware. There's the overview, the obligatory guided tour, the chapter on administrative configuration, some advanced
topics, and of course a command reference and troubleshooting guide. Only when you come back to it later, seeking
the solution to some specific problem, does its authenticity shine out: the telling details that can only result from en-
counters with the unexpected, the examples honed from genuine use cases, and most of al the sensitivity to the
user's needs and the user's point of view.

Of course, no one can promise that this book will answer every question you have about Subversion. Sometimes, the
precision with which it anticipates your questions will seem eerily telepathic; yet occasionally, you will stumble into
a hole in the community's knowledge, and come away empty-handed. When this happens, the best thing you can do
is email <users@ubversion.tigris.org> and present your problem. The authors are still there, still
watching, and they include not just the three listed on the cover, but many others who contributed corrections and
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Foreword

original material. From the community's point of view, solving your problem is merely a pleasant side effect of a
much larger project—namely, slowly adjusting this book, and ultimately Subversion itself, to more closely match
the way people actualy use it. They are eager to hear from you not merely because they can help you, but because
you can help them. With Subversion aswith al active free software projects, you are not alone.

Let this book be your first companion.

— Karl Fogel, Chicago, 14 March, 2004
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Preface

“If C gives you enough rope to hang yourself, think of Subversion as a sort of rope storage facil-
ity.” —Brian W. Fitzpatrick

In the world of open-source software, the Concurrent Versions System (CV'S) has long been the tool of choice for
version control. And rightly so. CVS itself is free software, and its non-restrictive modus operandi and support for
networked operation—which allow dozens of geographically dispersed programmers to share their work—fits the
collaborative nature of the open-source world very well. CV'S and its semi-chaotic development model have become
cornerstones of open-source culture.

But like many tools, CVSis starting to show its age. Subversion is arelatively new version control system designed
to be the successor to CVS. The designers set out to win the hearts of CV'S users in two ways. by creating an open-
source system with adesign (and “look and feel”) similar to CV'S, and by attempting to fix most of CVS's noticeable
flaws. While the result isn't necessarily the next great evolution in version control design, Subversion is very power-
ful, very usable, and very flexible.

This book is written to document the 1.1 series of the Subversion version control system. We have made every at-
tempt to be thorough in our coverage. However, Subversion has a thriving and energetic development community,
so there are already a number of features and improvements planned for future versions of Subversion that may
change some of the commands and specific notes in this book.

Audience

This book is written for computer-literate folk who want to use Subversion to manage their data. While Subversion
runs on a number of different operating systems, its primary user interface is command-line based. It is that com-
mand-line tool (svn) which is discussed and used in this book. For consistency, the examples in this book assume
the reader is using a Unix-like operating system, and is relatively comfortable with Unix and command-line inter-
faces.

That said, the svn program aso runs on non-Unix platforms like Microsoft Windows. With a few minor exceptions,
such as the use of backward slashes (\ ) instead of forward slashes (/) for path separators, the input to and output
from this tool when run on Windows are identical to its Unix counterpart. However, Windows users may find more
success by running the examplesinside the Cygwin Unix emulation environment.

Most readers are probably programmers or sysadmins who need to track changes to source code. This is the most
common use for Subversion, and therefore it is the scenario underlying all of the book's examples. But Subversion
can be used to manage changes to any sort of information: images, music, databases, documentation, and so on. To
Subversion, all dataisjust data.

While this book is written with the assumption that the reader has never used version control, we've also tried to
make it easy for users of CV S to make a painless leap into Subversion. Specia sidebars may discuss CV S from time
to time, and a special appendix summarizes most of the differences between CV S and Subversion.

How to Read this Book

This book aims to be useful to people of widely different backgrounds—from people with no previous experiencein
version control to experienced sysadmins. Depending on your own background, certain chapters may be more or
lessimportant to you. The following can be considered a“recommended reading list” for various types of readers:

Experienced sysadmins
The assumption here is that you've probably used CV'S before, and are dying to get a Subversion server up and
running ASAP. Chapters 5 and 6 will show you how to create your first repository and make it available over
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the network. After that's done, chapter 3 and appendix A are the fastest routes to learning the Subversion client
while drawing on your CV'S experience.

New users
Your administrator has probably set up Subversion aready, and you need to learn how to use the client. If
you've never used a version control system (like CVS), then chapters 2 and 3 are a vital introduction. If you're
already an old hand at CV'S, chapter 3 and appendix A are the best place to start.

Advanced users
Whether you're a user or administrator, eventually your project will grow larger. You're going to want to learn
how to do more advanced things with Subversion, such as how to use branches and perform merges (chapter 4),
how to use Subversion's property support, how to configure runtime options (chapter 7), and other things. Chap-
ters4 and 7 aren't vital at first, but be sure to read them once you're comfortable with the basics.

Developers
Presumably, you're already familiar with Subversion, and now want to either extend it or build new software on

top of its many APIs. Chapter 8 isjust for you.

The book ends with reference material—chapter 9 is a reference guide for all Subversion commands, and the appen-
dices cover a number of useful topics. These are the chapters you're mostly likely to come back to after you've fin-
ished the book.

Conventions Used in This Book

This section covers the various conventions used in this book.

Typographic Conventions

Ilcons

Constant width
Used for commands, command output, and switches

Constant width italic
Used for replaceableitemsin code and text

Italic
Used for file and directory names

Note

Thisicon designates a note relating to the surrounding text.

Tip

Thisicon designates a helpful tip relating to the surrounding text.
Warning

Thisicon designates awarning relating to the surrounding text.

Note that the source code examples are just that—examples. While they will compile with the proper compiler in-
cantations, they are intended to illustrate the problem at hand, not necessarily serve as examples of good program-
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ming style.

Organization of This Book

The chapters that follow and their contents are listed here:

Chapter 1, Introduction
Covers the history of Subversion as well as its features, architecture, components, and install methods. Also in-
cludes a quick-start guide.

Chapter 2, Basic Concepts
Explains the basics of version control and different versioning models, along with Subversion's repository,
working copies, and revisions.

Chapter 3, Guided Tour
Walks you through a day in the life of a Subversion user. It demonstrates how to use Subversion to obtain, mod-
ify, and commit data.

Chapter 4, Branching and Merging
Discusses branches, merges, and tagging, including best practices for branching and merging, common use
cases, how to undo changes, and how to easily swing from one branch to the next.

Chapter 5, Repository Administration
Describes the basics of the Subversion repository, how to create, configure, and maintain a repository, and the
tools you can useto do all of this.

Chapter 6, Server Configuration
Explains how to configure your Subversion server and the three ways to access your repository: HTTP, the svn
protocol, and local access. It also covers the details of authentication, authorization and anonymous access.

Chapter 7, Advanced Topics
Explores the Subversion client configuration files, file and directory properties, how to i gnor e files in your
working copy, how to include external treesin your working copy, and lastly, how to handle vendor branches.

Chapter 8, Developer Information
Describes the internals of Subversion, the Subversion filesystem, and the working copy administrative areas
from a programmer's point of view. Demonstrates how to use the public APIs to write a program that uses Sub-
version, and most importantly, how to contribute to the development of Subversion.

Chapter 9, Subversion Complete Reference
Explains in great detail every subcommand of svn, svnadmin, and svnlook with plenty of examples for the
whole family!

Appendix A, Subversion for CVSUsers
Covers the similarities and differences between Subversion and CV'S, with numerous suggestions on how to
break al the bad habits you picked up from years of using CVS. Included are descriptions of Subversion revi-
sion numbers, versioned directories, offline operations, update vs. status, branches, tags, metadata, conflict res-
olution, and authentication.

Appendix B, Troubleshooting
Addresses common problems and difficulties using and building Subversion.

Appendix C, WebDAYV and Autoversioning
Describes the details of WebDAV and DeltaV, and how you can configure your Subversion repository to be
mounted read/write asa DAV share.

Appendix D, Third Party Tools
Discusses tools that support or use Subversion, including alternative client programs, repository browser tools,
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and so on.

New in Subversion 1.1

This edition of the book has been updated to cover new features and behavioral changes in Subversion 1.1. Here'sa
brief list of pointersto major 1.1 changes.

Non-database repositories
It's now possible to create repositories that don't use a BerkeleyDB database. Instead, these new repositories
store data in the ordinary filesystem using a custom file format. These repositories aren't susceptible to wedg-
“ing”, but also aren't as well-tested as Berkeley DB repositories. See the section called “Repository
Data-Stores’.

Symbolic link versioning
Unix users can now create symbolic links and place them under version control with the svn add command. See
svn add and the section called “ svn:special”.

Client follows copies and renames
Branches (copies) of files and directories maintain historical connections to their source, but in Subversion 1.0
only svn log ever followed that copy/rename history, not other commands like svn diff, svn merge, svn list, or
svn cat. In Subversion 1.1, all client subcommands now transparently trace backwards through copies and re-
names when examining older versions of files and directories.

Client auto-escaping of URIsand IRIs
In the 1.0 command-line client, users had to escape URLs manually. The client only accepted “legally correct”
URLs, such ashttp://host/ pat h20wi t h9%20space/ pr oj ect / espa%-1a. The 1.1 command-line
client now knows how to do what web-browsers have been doing for long time: it auto-escapes characters like
spaces and accented letters, as long as the user places the URL in quotes to protect characters from the shell:
space/ pr oj ect / espafia”

L ocalized user messages
Subversion 1.1 is now using get t ext () to display transated error, informational, and help messages to the
user. There are currently tranglations for German, Spanish, Polish, Swedish, Traditional Chinese, Japanese,
Brazilian Portuguese and Norwegian Bokmal. To localize your Subversion client, just set your shell's LANG
environment variable to a supported locale value (for example, de_ DE).

Shareable working copies
There have been historical problems with permissions when multiple users share a working copy, which are be-
lieved to be fixed now.

st or e- passwor ds run-time variable
This is a new runtime variable which only disables password caching, so that server certificates can still be
cached. See the section called “ Config”.

Optimizations and bug fixes
The svn checkout, svn update, svn status, and svn blame commands are faster. More than fifty small bugs
have been fixed, &l described in the Subversion projects CHANGES file (at
http://svn.col | ab. net/repos/svn/trunk/ CHANGES ).

New command switches

* svn blame--verbose: see svn blame.
* svnexport --native-eol EOL : see svn export.

* svn add --force: see svn add.
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* svnadmin dump --deltas: see the section called “Migrating a Repository”.
* svnadmin create --fs-type TY PE: see svnadmin create.
* svnadmin recover --wait: see svnadmin recover.

e svnserve--tunne-user=NAM E: see the section called “svnserve Switches’.

Book is Free

This book started out as bits of documentation written by Subversion project developers, which were then coalesced
into a single work and rewritten. As such, it has always been under a free license. (See Appendix E, Copyright.) In
fact, the book was written in the public eye, as a part of Subversion. This means two things:

* Youwill alwaysfind the latest version of this book in the book's own Subversion repository.

* You can distribute and make changes to this book however you wish—it's under a free license. Of course, rather
than distribute your own private version of this book, we'd much rather you send feedback and patches to the
Subversion developer community. See the section called “Contributing to Subversion” to learn about joining this
community.

Y ou can send publishing comments and questions to O'Reilly here: ###insert boilerplate.

A relatively recent online version of this book can befound at htt p: / / svnbook. r ed- bean. com
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Chapter 1. Introduction

Version control is the art of managing changes to information. It has long been a critical tool for programmers, who
typically spend their time making small changes to software and then undoing those changes the next day. But the
usefulness of version control software extends far beyond the bounds of the software development world. Anywhere
you can find people using computers to manage information that changes often, there is room for version control.
And that's where Subversion comes into play.

This chapter contains a high-level introduction to Subversion—what it is; what it does; how to get it.

What is Subversion?

Subversion is a free/open-source version control system. That is, Subversion manages files and directories over
time. A tree of filesis placed into a central repository. The repository is much like an ordinary file server, except
that it remembers every change ever made to your files and directories. This allows you to recover older versions of
your data, or examine the history of how your data changed. In this regard, many people think of a version control
system as a sort of “time machine”.

Subversion can access its repository across networks, which alows it to be used by people on different computers.
At some level, the ability for various people to modify and manage the same set of data from their respective loca
tions fosters collaboration. Progress can occur more quickly without a single conduit through which all modifica
tions must occur. And because the work is versioned, you need not fear that quality is the trade-off for losing that
conduit—if some incorrect change is made to the data, just undo that change.

Some version control systems are also software configuration management (SCM) systems. These systems are
specifically tailored to manage trees of source code, and have many features that are specific to software develop-
ment—such as natively understanding programming languages, or supplying tools for building software. Subver-
sion, however, is not one of these systems. It is a genera system that can be used to manage any collection of files.
For you, those files might be source code—for others, anything from grocery shopping lists to digital video mix-
downs and beyond.

Subversion's History

In early 2000, CollabNet, Inc. (ht t p: / / www. col | ab. net ) began seeking developers to write a replacement for
CVS. CollabNet offers a collaboration software suite called SourceCast, of which one component is version control.
Although SourceCast used CVS asitsinitial version control system, CV S's limitations were obvious from the begin-
ning, and CollabNet knew it would eventually have to find something better. Unfortunately, CV S had become the de
facto standard in the open source world largely because there wasn't anything better, at least not under afree license.
So CollabNet determined to write a new version control system from scratch, retaining the basic ideas of CVS, but
without the bugs and misfeatures.

In February 2000, they contacted Karl Fogel, the author of Open Source Development with CVS (Coriolis, 1999),
and asked if he'd like to work on this new project. Coincidentaly, at the time Karl was already discussing a design
for a new version control system with his friend Jim Blandy. In 1995, the two had started Cyclic Software, a com-
pany providing CV'S support contracts, and although they later sold the business, they till used CVS every day at
their jobs. Their frustration with CV S had led Jim to think carefully about better ways to manage versioned data, and
he'd already come up with not only the name “ Subversion”, but also with the basic design of the Subversion reposi-
tory. When CollabNet called, Karl immediately agreed to work on the project, and Jim got his employer, RedHat
Software, to essentially donate him to the project for an indefinite period of time. CollabNet hired Karl and Ben
Collins-Sussman, and detailed design work began in May. With the help of some well-placed prods from Brian
Behlendorf and Jason Robbins of CollabNet, and Greg Stein (at the time an independent developer active in the
WebDAV/DeltaV specification process), Subversion quickly attracted a community of active developers. It turned
out that many people had had the same frustrating experiences with CVS, and welcomed the chance to finaly do
something about it.
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The original design team settled on some simple goals. They didn't want to break new ground in version control
methodology, they just wanted to fix CVS. They decided that Subversion would match CV S's features, and preserve
the same development model, but not duplicate CVS's most obvious flaws. And although it did not need to be a
drop-in replacement for CV'S, it should be similar enough that any CV'S user could make the switch with little effort.

After fourteen months of coding, Subversion became “self-hosting” on August 31, 2001. That is, Subversion devel-
opers stopped using CV S to manage Subversion's own source code, and started using Subversion instead.

While CollabNet started the project, and still funds a large chunk of the work (it pays the salaries of afew full-time
Subversion developers), Subversion is run like most open-source projects, governed by a loose, transparent set of
rules that encourage meritocracy. CollabNet's copyright license is fully compliant with the Debian Free Software
Guidelines. In other words, anyone is free to download, modify, and redistribute Subversion as he pleases; no per-
mission from CollabNet or anyone elseis required.

Subversion's Features

When discussing the features that Subversion brings to the version control table, it is often helpful to speak of them
in terms of how they improve upon CVS's design. If you're not familiar with CV'S, you may not understand all of
these features. And if you're not familiar with version control at all, your eyes may glaze over unless you first read
Chapter 2, Basic Concepts, in which we provide a gentle introduction to version control in general.

Subversion provides:

Directory versioning
CVS only tracks the history of individual files, but Subversion implements a “virtual” versioned filesystem that
tracks changes to whole directory trees over time. Files and directories are versioned.

True version history
Since CVS is limited to file versioning, operations such as copies and renames—which might happen to files,
but which are really changes to the contents of some containing directory—aren't supported in CV'S. Addition-
aly, in CV S you cannot replace a versioned file with some new thing of the same name without the new item
inheriting the history of the old—perhaps completely unrelated—file. With Subversion, you can add, delete,
copy, and rename both files and directories. And every newly added file begins with afresh, clean history al its
own.

Atomic commits
A collection of modifications either goes into the repository completely, or not at all. This allows developers to
construct and commit changes as logical chunks, and prevents problems that can occur when only a portion of a
set of changesis successfully sent to the repository.

Versioned metadata
Each file and directory has a set of properties—keys and their values—associated with it. You can create and
store any arbitrary key/value pairs you wish. Properties are versioned over time, just like file contents.

Choice of network layers
Subversion has an abstracted notion of repository access, making it easy for people to implement new network
mechanisms. Subversion can plug into the Apache HTTP Server as an extension module. This gives Subversion
a big advantage in stability and interoperability, and instant access to existing features provided by that
server—authentication, authorization, wire compression, and so on. A more lightweight, standalone Subversion
server processis aso available. This server speaks a custom protocol which can be easily tunneled over SSH.

Consistent data handling
Subversion expresses file differences using a binary differencing agorithm, which works identically on both
text (human-readable) and binary (human-unreadable) files. Both types of files are stored equally compressed in
the repository, and differences are transmitted in both directions across the network.
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Efficient branching and tagging
The cost of branching and tagging need not be proportional to the project size. Subversion creates branches and
tags by simply copying the project, using a mechanism similar to a hard-link. Thus these operations take only a
very small, constant amount of time.

Hackability
Subversion has no historical baggage; it is implemented as a collection of shared C libraries with well-defined
APIs. This makes Subversion extremely maintainable and usable by other applications and languages.

Subversion's Architecture

Figure 1.1, “ Subversion's Architecture” illustrates what one might call a“mile-high” view of Subversion's design.

Figure 1.1. Subversion's Architecture
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On one end is a Subversion repository that holds all of your versioned data. On the other end is your Subversion
client program, which manages local reflections of portions of that versioned data (called “working copies’). Be-
tween these extremes are multiple routes through various Repository Access (RA) layers. Some of these routes go
across computer networks and through network servers which then access the repository. Others bypass the network
altogether and access the repository directly.

Installing Subversion
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Subversion is built on a portability layer called APR (the Apache Portable Runtime library). This means Subversion
should work on any operating system that the Apache httpd server runs on: Windows, Linux, all flavors of BSD,
Mac OS X, Netware, and others.

The easiest way to get Subversion is to download a binary package built for your operating system. Subversion's
website (ht t p: / / subversi on. tigri s. or g) often has these packages available for download, posted by vol-
unteers. The site usually contains graphical installer packages for users of Microsoft operating systems. If you run a
Unix-like operating system, you can use your system's native package distribution system (RPMs, DEBS, the ports
tree, etc.) to get Subversion.

Alternately, you can build Subversion directly from source code. From the Subversion website, download the latest
source-code release. After unpacking it, follow the instructionsin the | NSTALL file to build it. Note that a released
source package contains everything you need to build a command-line client capable of talking to a remote reposi-
tory (in particular, the apr, apr-util, and neon libraries). But optional portions of Subversion have many other depen-
dencies, such as Berkeley DB and possibly Apache httpd. If you want to do a complete build, make sure you have
all of the packages documented in the | NSTALL file. If you plan to work on Subversion itself, you can use your
client program to grab the latest, bleeding-edge source code. This is documented in the section called “Get the
Source Code”.

Subversion's Components

Subversion, once installed, has a number of different pieces. The following is a quick overview of what you get.
Don't be adarmed if the brief descriptions leave you scratching your head—there are plenty more pages in this book
devoted to alleviating that confusion.

svn
The command-line client program.

svnversion
A program for reporting the state (in terms of revisions of the items present) of aworking copy.

svnlook
A tool for inspecting a Subversion repository.

svhadmin
A tool for creating, tweaking or repairing a Subversion repository.

svndumpfilter
A program for filtering Subversion repository dump streams.

mod_dav_svn
A plug-in module for the Apache HTTP Server, used to make your repository available to others over a net-
work.

svnserve

A custom standal one server program, runnable as a daemon process or invokable by SSH; another way to make
your repository available to others over a network.

Assuming you have Subversion installed correctly, you should be ready to start. The next two chapters will walk
you through the use of svn, Subversion's command-line client program.

A Quick Start

Some people have trouble absorbing a new technology by reading the sort of “top down” approach provided by this
book. This section is a very short introduction to Subversion, and is designed to give “bottom up” learners a fighting
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chance. If you're one of those folks who prefers to learn by experimentation, the following demonstration will get
you up and running. Along the way, we give links to the relevant chapters of this book.

If you're new to the entire concept of version control or to the “copy-modify-merge” model used by both CV'S and
Subversion, then you should read Chapter 2, Basic Concepts before going any further.

Note

The following example assumes that you have svn, the Subversion command-line client, and svnadmin,
the administrative tool, ready to go. It also assumes that your svn client has been compiled against Berkeley
DB. To verify this, run svn --version and make sure the ra_| ocal module is available. Without this
module, the client cannot accessfi | e: // URLs.

Subversion stores all versioned datain a central repository. To begin, create a new repository:

$ svnadm n create /path/to/repos
$ Is /path/to/repos
conf/ dav/ db/ format hooks/ |ocks/ README. txt

This command creates a new directory / pat h/ t o/ r epos which contains a Subversion repository. Make sure that
this directory lives on alocal disk, not a network share. This new directory mainly contains a collection of Berkeley
DB database files. Y ou won't see your versioned filesif you peek inside. For more information about repository cre-
ation and maintenance, see Chapter 5, Repository Administration.

Next, create a tree of files and directories to import into the repository. For reasons that will be clear later on (see
Chapter 4, Branching and Merging), your structure should contain three top-level directories named br anches,
tags, andtrunk:

[t mp/ pr oj ect/ branches/

/tmp/ proj ect/tags/

/tmp/ proj ect/trunk/
foo.c
bar.c
Makefil e

Once you have atree of dataready to go, import the data into the repository with the svn import command (see the
section called “svn import”):

$ svn inmport /tnp/project file:///path/to/repos -m"initial inport"

Addi ng /tmp/ proj ect/ branches

Addi ng /tmp/ proj ect/tags

Addi ng /tnp/ project/trunk

Addi ng /tp/ project/trunk/foo.c
Addi ng /trp/ project/trunk/bar.c
Addi ng [t p/ proj ect/trunk/ Makefile

éérrm'tted revi sion 1.

Now the repository contains this tree of data. Note that the original / t np/ pr oj ect directory is unchanged; Sub-
version is unaware of it. (In fact, you can even delete that directory if you wish.) In order to start manipulating
repository data, you need to create a new “working copy” of the data, a sort of private workspace. Ask Subversion to
“check out” aworking copy of the repository'st r unk directory:
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$ svn checkout file:///path/to/repos/trunk project

A project/foo.c

A project/bar.c

A project/Mkefile

Checked out revision 1.

Now you have a personal copy of part of the repository in a new directory named pr oj ect . You can edit the files
in your working copy and then commit those changes back into the repository.

» Enter your working copy and edit afile's contents.

* Run svn diff to see unified diff output of your changes.

*  Run svn commit to commit the new version of your file to the repository.

* Run svn update to bring your working copy “up-to-date” with the repository.

For afull tour of al the things you can do with your working copy, read Chapter 3, Guided Tour.

At this point, you have the option of making your repository available to others over a network. See Chapter 6,
Server Configuration to learn about the different sorts of server processes available and how to configure them.




Chapter 2. Basic Concepts

This chapter is a short, casual introduction to Subversion. If you're new to version control, this chapter is definitely
for you. We begin with a discussion of general version control concepts, work our way into the specific ideas behind
Subversion, and show some simple examples of Subversionin use.

Even though the examples in this chapter show people sharing collections of program source code, keep in mind that
Subversion can manage any sort of file collection—it's not limited to helping computer programmers.

The Repository

Subversion is a centralized system for sharing information. At its core is a repository, which is a central store of
data. The repository stores information in the form of a filesystem tree—atypical hierarchy of files and directories.
Any number of clients connect to the repository, and then read or write to these files. By writing data, a client makes
the information available to others; by reading data, the client receives information from others. Figure 2.1, “A typi-
cal client/server system” illustrates this.

Figure 2.1. A typical client/server system
Repository

ﬁﬁﬁ

Client Client

So why isthisinteresting? So far, this sounds like the definition of atypical file server. And indeed, the repository is
akind of file server, but it's not your usual breed. What makes the Subversion repository special isthat it remembers
every change ever written to it: every change to every file, and even changes to the directory tree itself, such as the
addition, deletion, and rearrangement of files and directories.

When a client reads data from the repository, it normally sees only the latest version of the filesystem tree. But the
client also has the ability to view previous states of the filesystem. For example, a client can ask historical questions
like, “What did this directory contain last Wednesday?' or “Who was the last person to change this file, and what
changes did they make?’ These are the sorts of questions that are at the heart of any version control system: systems
that are designed to record and track changesto data over time.

Versioning Models

The core mission of aversion control system is to enable collaborative editing and sharing of data. But different sys-
tems use different strategies to achieve this.
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The Problem of File-Sharing

All version control systems have to solve the same fundamental problem: how will the system allow users to share
information, but prevent them from accidentally stepping on each other's feet? It's all too easy for users to acciden-
tally overwrite each other's changes in the repository.

Consider the scenario shown in Figure 2.2, “The problem to avoid”. Suppose we have two co-workers, Harry and
Sally. They each decide to edit the same repository file at the same time. If Harry saves his changes to the repository
first, then it's possible that (a few moments later) Sally could accidentally overwrite them with her own new version
of the file. While Harry's version of the file won't be lost forever (because the system remembers every change), any
changes Harry made won't be present in Sally's newer version of the file, because she never saw Harry's changes to
begin with. Harry's work is till effectively lost—or at least missing from the latest version of the file—and probably
by accident. Thisis definitely a situation we want to avoid!

Figure2.2. The problem to avoid
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The Lock-Modify-Unlock Solution

Many version control systems use a lock-modify-unlock model to address this problem. In such a system, the reposi-
tory alows only one person to change afile at atime. First Harry must “lock” the file before he can begin making
changesto it. Locking afileisalot like borrowing a book from the library; if Harry has locked afile, then Sally can-
not make any changesto it. If shetriesto lock thefile, the repository will deny the request. All she can do isread the
file, and wait for Harry to finish his changes and release his lock. After Harry unlocks the file, his turn is over, and
now Sally can take her turn by locking and editing. Figure 2.3, “The lock-modify-unlock solution” demonstrates this
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simple solution.

Figure 2.3. Thelock-modify-unlock solution
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The problem with the lock-modify-unlock model is that it's a bit restrictive, and often becomes a roadblock for

users:

Locking may cause administrative problems. Sometimes Harry will lock a file and then forget about it. Mean-
while, because Sdly is till waiting to edit the file, her hands are tied. And then Harry goes on vacation. Now
Sally has to get an administrator to release Harry's lock. The situation ends up causing alot of unnecessary delay
and wasted time.

Locking may cause unnecessary serialization. What if Harry is editing the beginning of atext file, and Sally sm-
ply wants to edit the end of the same file? These changes don't overlap at all. They could easily edit the file si-
multaneously, and no great harm would come, assuming the changes were properly merged together. There's no
need for them to take turnsin this situation.

Locking may create a false sense of security. Pretend that Harry locks and edits file A, while Sally simultane-
ously locks and edits file B. But suppose that A and B depend on one another, and the changes made to each are
semantically incompatible. Suddenly A and B don't work together anymore. The locking system was powerless
to prevent the problem—yet it somehow provided a false sense of security. It's easy for Harry and Sally to imag-
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ine that by locking files, each is beginning a safe, insulated task, and thus not bother discussing their incompati-
ble changes early on.

The Copy-Modify-Merge Solution

Subversion, CV'S, and other version control systems use a copy-modify-merge model as an alternative to locking. In
this model, each user's client contacts the project repository and creates a persona working copy—a local reflection
of the repository's files and directories. Users then work in parallel, modifying their private copies. Finaly, the pri-
vate copies are merged together into a new, final version. The version control system often assists with the merging,
but ultimately a human being is responsible for making it happen correctly.

Here's an example. Say that Harry and Sally each create working copies of the same project, copied from the reposi-
tory. They work concurrently, and make changes to the same file A within their copies. Sally saves her changes to
the repository first. When Harry attempts to save his changes later, the repository informs him that his file A is out-
of-date. In other words, that file A in the repository has somehow changed since he last copied it. So Harry asks his
client to merge any new changes from the repository into his working copy of file A. Chances are that Sally's
changes don't overlap with his own; so once he has both sets of changes integrated, he saves his working copy back
to the repository. Figure 2.4, “The copy-modify-merge solution” and Figure 2.5, “The copy-modify-merge solution
(continued)” show this process.

Figure 2.4. The copy-modify-mer ge solution
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Figure 2.5. The copy-modify-mer ge solution (continued)
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But what if Sally's changes do overlap with Harry's changes? What then? This situation is called a conflict, and it's
usually not much of a problem. When Harry asks his client to merge the latest repository changes into his working
copy, his copy of file A is somehow flagged as being in a state of conflict: hell be able to see both sets of conflicting
changes, and manually choose between them. Note that software can't automatically resolve conflicts; only humans
are capable of understanding and making the necessary intelligent choices. Once Harry has manually resolved the
overlapping changes—perhaps after a discussion with Sally—he can safely save the merged file back to the reposi-
tory.

The copy-maodify-merge model may sound a hit chaotic, but in practice, it runs extremely smoothly. Users can work
in parallel, never waiting for one another. When they work on the same files, it turns out that most of their concur-
rent changes don't overlap at all; conflicts are infrequent. And the amount of time it takes to resolve conflictsis far
less than the time lost by alocking system.

In the end, it al comes down to one critical factor: user communication. When users communicate poorly, both syn-
tactic and semantic conflicts increase. No system can force users to communicate perfectly, and no system can de-
tect semantic conflicts. So there's no point in being lulled into a false promise that a locking system will somehow
prevent conflicts; in practice, locking seemsto inhibit productivity more than anything else.

Subversion in Action
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It's time to move from the abstract to the concrete. In this section, we'll show real examples of Subversion being
used.

Working Copies
Y ou've aready read about working copies, now we'll demonstrate how the Subversion client creates and uses them.

A Subversion working copy is an ordinary directory tree on your local system, containing a collection of files. You
can edit these files however you wish, and if they're source code files, you can compile your program from them in
the usua way. Y our working copy is your own private work area: Subversion will never incorporate other people's
changes, nor make your own changes available to others, until you explicitly tell it to do so.

After you've made some changes to the files in your working copy and verified that they work properly, Subversion
provides you with commands to “publish” your changes to the other people working with you on your project (by
writing to the repository). If other people publish their own changes, Subversion provides you with commands to
merge those changes into your working directory (by reading from the repository).

A working copy also contains some extrafiles, created and maintained by Subversion, to help it carry out these com-
mands. In particular, each directory in your working copy contains a subdirectory named . svn, also known as the
working copy administrative directory. The files in each administrative directory help Subversion recognize which
files contain unpublished changes, and which files are out-of-date with respect to others work.

A typical Subversion repository often holds the files (or source code) for several projects; usually, each project isa
subdirectory in the repository's filesystem tree. In this arrangement, a user's working copy will usually correspond to
a particular subtree of the repository.

For example, suppose you have a repository that contains two software projects, pai nt and cal c. Each project
livesin its own top-level subdirectory, as shown in Figure 2.6, “The repository's filesystem”.

Figure 2.6. Therepository'sfilesystem
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To get aworking copy, you must check out some subtree of the repository. (The term “check out” may sound like it
has something to do with locking or reserving resources, but it doesn't; it simply creates a private copy of the project
for you.) For example, if you check out / cal c, you will get aworking copy like this:

$ svn checkout http://svn.exanpl e.com repos/calc
A calc

A cal c/ Makefile

A calc/integer.c

A calc/button.c

$
Ma

Is -Acalc
kefile integer.c button.c .svn/

The list of letter A's indicates that Subversion is adding a number of items to your working copy. You now have a
personal copy of the repository's/ cal ¢ directory, with one additional entry—. svn—which holds the extrainfor-
mation needed by Subversion, as mentioned earlier.

Repository URL s

Subversion repositories can be accessed through many different methods—on local disk, or through various network
protocols. A repository location, however, is awaysa URL. Table 2-1 describes how different URL schemas map to
the avail able access methods.
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Table2.1. Repository Access URL s

Schema Access M ethod

file://l] direct repository access (on local disk)

http:// access via WebDAV protocol to Subversion-aware
Apache server

https:// sameashtt p: //, but with SSL encryption.

svn:// access via custom protocol to an svnser ve server

svn+ssh:// sameassvn: / / , but through an SSH tunnel.

For more information on how Subversion parses URLSs, see the section called “ Subversion Repository URLS'.

Suppose you make changes to but t on. c¢. Since the . svn directory remembers the file's modification date and
original contents, Subversion can tell that you've changed the file. However, Subversion does not make your
changes public until you explicitly tell it to. The act of publishing your changes is more commonly known as com-
mitting (or checking in) changes to the repository.

To publish your changes to others, you can use Subversion's commit command:

$ svn commit button.c
Sendi ng button.c
Transmitting file data .
Committed revision 57.

Now your changesto but t on. ¢ have been committed to the repository; if another user checks out a working copy
of / cal c, they will see your changesin the latest version of thefile.

Suppose you have a collaborator, Sally, who checked out aworking copy of / cal ¢ at the same time you did. When
you commit your change to but t on. ¢, Sally's working copy is left unchanged; Subversion only modifies working
copies at the user's request.

To bring her project up to date, Sally can ask Subversion to update her working copy, by using the Subversion up-
date command. Thiswill incorporate your changes into her working copy, as well as any others that have been com-
mitted since she checked it out.

$ pwd
/hone/sal ly/cal ¢

$1s -A
.svn/ Makefile integer.c button.c

$ svn update
U button.c

The output from the svn update command indicates 