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Foreword

When Apple first started talking about how Mac OS X would be based on a notoriously powerful
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Happily, although Appie stuck with their pians to base Mac OS X on Unix, they also remained
true to the Macintosh ethic of keeping it easy to use. The Unix command line is there, but it’s stashed
away in a back cupboard, accessible only via the Terminal program Apple provides. Converts to the
cult of Macintosh from Unix use the command line all the time, and many of those who swore they’d
never touch it have grudgingly given it a try when given a command to paste into Terminal.

The power of those occasional commands from friends, like “Here, just run this command to delete
that file the Finder can’t trash.” were like a taste of the forbidden fruit. Was it possible to do stuff—
cool stuff, even—from the command line that wasn’t possible from the Mac’s graphical interface? For
many Mac users, it became clear that the command line could be a useful adjunct to the Finder and
Apple’s other utilities, and to view it as anything other thana potentiaﬂy useful tool was merely spiteful.

But there’s a big difference, it turns out, between accepting that the command line could have some
utility, and internalizing enough of the cryptic commands that they could be used quickly at appro-
priate times. The command line and the Mac’s graphical interface are both languages for communi-
cating with the Macintosh, and those of who understood the graphical lingo needed a translator to
make sense of inscrutable commands like 1s, rm, mv, and so on.

That's where Kirk McElhearn steps in. You may not realize this, but he’s a translator, a real one,
who translates documents from French to English when he’s not writing books or articles. Being a
good translator requires a certain mindset, an understanding of what the words in one language mean,
since it's meaning that must come through in a translation, not merely the results of a Iookup table
that finds matching words (if you don’t believe me, try one of the online translation sites, like Alta
Vista’s Babelfish, for truly amusing resuits)

Kirk clearly understands what it is to be a Macintosh user, and he also has a strong grasp on the many
and varied Unix commands (aﬂ little programs in their own right). But rather than just list them out, like
so many other beginning Unix books, Kirk introduces them in the context of using a Macintosh, making
sure to mention any Macintosh—speciﬁc details that are relevant, and generally making you feel at home.

Whether you'll end up using the command line enough to memorize all these commands isn’t really
important. What doesn’t matter is that you’ll know that the command line is a useful Macintosh tool
that's at your disposal, and thanks to Kirk’s efforts in these pages, you’ﬂ never be at a loss for the Unix
command that will solve your particular problem.

—Adam Engst
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Introduction

When I bought my first computer in 1991—a PowerBook 100—I chose a Macintosh because it
ran an operating system I was familiar with, but, most of all, because it was easy to use. I had
worked with computers before that, from using punch cards in computer math classes in Jamaica
High School, in New York City, in the 1970s, to using terminals connected to an IBM mainframe
when I worked for an actuarial consulting firm. I had seen how computers worked, and didn’t like
what I saw. I didn’t want, for my first personal computer, to have to learn arcane codes and com-
mands, and especially to spend my time typing—something at which, back then, I was not very
proficient‘

In 1991, I was Working in a bookstore that had a couple of Macs, and I used them to create ﬂy—
ers, book lists, and other documents. I found the point—and—click interface so easy to use that I
thought I would never want to work any other way.

Until Apple released Mac OS X.

The marriage of a Unix-based foundation and an attractive graphical user interface was some-
thing I hadn’t expected. Here was the best of both worlds. I could point and click to my heart’s
content, but I could also muck around with what was under the hood. For between my PowerBook
100 and the release of Mac OS X, I had developed a fair amount of experience with various Linux
distributions, and was no longer allergic to typing commands.

While I didn’t want to use the command line all the time, I did appreciate that this minimalist
interface gave me access to things that windows and icons couldn’t touch. In some ways it was like
when I used ResEdit to hack the system under previous versions of Mac OS. Now, with the com-
mand line in Mac OS X, I could not only find plenty of things to fiddle with, but I could also use
the power of the command-line tools included with this system.

Mac OS X is a marriage of two types of operating systems: on the one hand, it is an extension
of previous versions of Mac OS, and in spite of the novelty of the Aqua interface and brushed-metal
windows, is not very different from what came before. But under the hood, everything is new. The
Unix underpinnings of Mac OS X are based on Darwin, Apple’s open-source foundation. Darwin
is a full implementation of BSD Unix derived from the original 4.4BSD-Lite2 Open Source dis-
tribution. In addition to the many new (for Mac OS) technologies this offers—such as pre-emptive
multitasking, symmetric multiprocessing, support for multiple file systems, and protected mem-
ory—one of the main advantages of this choice is that it makes Mac OS X rock-solid.

Foralot of long—time Mac users, the availability of the command line comes as a surprise. Many
people began using Macs the way I did, out of a desire to have computers that were easy to use.
Most Mac users will never see the command-line interface; it’s only visible if you go looking for
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it. But if you've started reading this book, you're like me—you’re interested in the power of the
command-line tools and the flexibility they offer in managing your Mac.

Mac OS X and FreeBSD

Mac OS X is a revolutionary operating system in many ways. While it contains many technologies

that are available in other operating systems, it brings the power and reliability of Unix to the desktop.
In fact, Mac OS X is the best-selling desktop Unix system ever, even though many users never see its
Unix foundation. This in itself is commendable; Apple has managed to put such a pretty face on top
of this foundation that users don’t need to know what's under the hood. Also, it’s the first Unix-based
system that can run both command-line tools and a wide range of consumer and business productiv-
ity, graphics, and game software.

Mac OS X is based on FreeBSD, one of many Unix operating systems. It is one of two main
branches of Unix: BSD is the Berkeley Software Distribution (so named because it was developed at
the University of California—Berkeley); the other is the System V branch. Both of these operating
systems are different from Linux, which is actually a kernel wrapped in one of many distributions,
though there are numerous similarities between Unix and Linux systems. In fact, Linux users with
strong command-line experience will find Mac OS X easy to adapt to. Some of the key system func-
tions are radically different, but the majority of the commands are similar, and they’ll find the same
shells they are used to using on their favorite Linux distributions.

As I said above, Mac OS X does a good job of hiding its Unix-based foundation. Many of the
essential system files are not normaﬂy visible in the Finder, so users who don’t need to know about
them will never see them. But with the command line and Terminal—the application you use to inter-
act with the command line—you can see all these files, edit them, and configure your Mac in ways
you can’t from the Aqua interface.

Nothing but Text

The main focus of a command-line system Is text: everything is displayed as text. Files, folders, and
applications all display as lines of text in Terminal windows. This is less visuaﬂy stimulating than win-
dows, menus, and icons, but it can save a lot of time for many tasks.

What may seem daunting if you’re discovering the command line for the first time is the vast
number of commands available. Not only are there hundreds of commands, but most of them have
options, sometimes dozens of them. To give you a hand with this rich toolkit, all Unix-based sys-
tems—Mac OS X included—offer extensive help files that you can call up instantly so you can
find out what the different commands do.

Using the command line does involve memory, though. You need to memorize commands and
their functions. But this is much easier than it seems. You don’t need to make lists or flashcards, but
you learn by doing; as you progress, you 'l begin to recall what the different commands do. Some of
the commands may seem to have cryptic names, but these short names result from economy: when
using the command line it is best to type as little as possible. You'll soon learn that the cp command
means copy, the 1s command means list, and the rm command means remove.
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Who this Book Is For

The best way to start learning the command line is to jump into it. I've written this book for Mac
users like myself who want to dig under the hood but who don’t want to sweat too much. I've tried
to present real-world examples for every command, and I've structured the book so it progresses from
the basics to more complex tasks.

Among other things, I'm a translator, and have also been a teacher of English as a foreign lan-
guage. Because of this, I have approached presenting the command line as a language. Learning a new
language can be an intimidating experience, but if you move ahead in small steps you'll find that,
before long, you can attain fluency. What you need most is practice. Learn the commands from my
examples then try them out in other contexts.

This is not to say that I've neglected more advanced users in this book. While no book can be
everything to everyone, I've tried to be sensitive to the needs of users with experience on other Unix-
based operating systems. Whenever necessary, I point out differences in concept and usage between
Mac OS X and “standard” Unix systems. While there are not a great many differences, they are most
obvious in areas such as user and group management, which are radically different under Mac OS X
than other Unix systems.

Using this Book

There are two ways to use this book. The first, for those unfamiliar with the command line, is to read
through it sequentiaﬂy, with your Mac in front of you and a Terminal window open. If you've never
used the command line before, read through Chapter 1, A Guided Tour of the Command Line, which is a
simple tutorial that will help you become comfortable with typing commands on your Mac. Then go
through the next few chapters to learn how to navigate the file system, move and copy files, find files,
view and edit text, and more. After you've read through these chapters and learned the fundamental
commands, you're ready to move on to the more advanced chapters, which cover such things as users,
groups, and permissions; networking; and system maintenance and management.

If you already have some command-line experience, you'll probably not want to read the earliest
chapters, but you may find in this introductory material some differences between the Unix-based sys-
tem you are familiar with and Mac OS X. The later chapters, which focus on more advanced topics,
will certainly be of interest to you and again you’ll discover many differences, albeit small, between your
favorite flavor of Unix and the Mac.

Here’s an overview of the chapters and what they cover:

* Chapter 1, A Guided Tour of the Command Line, is a simple, step—by-step tutorial for users who have
never worked on the command line. If you are approaching the command line for the first time,
take a few minutes to work through this tutorial with a Terminal window open, typing the
commands it presents, so you can become familiar with a text-based interface.

& Chapter 2, Using Terminal, talks about Apple’s Terminal application, included with Mac OS X,
and tells you how to work with it and configure it. This application is your gateway to the com-
mand line, and it’s a good idea to understand what it offers and how you can customize it.

XX1
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Chapter 3, Geiting Help while in Terminal, tells you all about getting help for the many commands

you use in Terminal, and how to access the thousands of pages of documentation on your Mac.

Chapter 4, Navigating the File System, shows you how to move around on your Mac, how to list
files, and how to get information on your files.

Chapter S, Working with Files and Directories, shows you how to carry out these essential actions
from the command line.

Chapter 6, Saving Time on the Command Line, explains how to use the built-in features of Terminal
and your selected shell to make your work on the command line faster and easier.

Chapter 7, Finding Files, Directories, and Everything Else, shows you how to find just about anything

on your Mac using the command line.
Chapter 8, Viewing Files, tells you how to view text files from the command line.

Chapter 9, Editing Text, examines command-line text editors, and talks about how you can inte-
grate graphical text editors with the command line.

Chapter 10, Printing, looks at printing and managing printers from the command line.

Chapter 11, Compressing, Decompressing, and Archiving Files, tells you about the many commands
that accomplish these tasks.

Chapter 12, Working with Users, Groups, and Permissions, presents the important concepts of users,
P 19 ) ps, P P P

groups, and permissions, tells you how permissions work, and explains how to manage users
and groups from the command line.

Chapter 13, Using the Network, looks at managing Mac OS X network functions from the com-
mand line, connecting to other computers from Terminal, and using the Internet.

Chapter 14, Managing Programs and Processes, examines command-line tools to manage the pro-
grams running on your Mac.

Chapter 15, System Maintenance from the Command Line, looks at the many tools used to maintain
and manage Mac OS X from the command line.

Chapter 16, Configuring the Shell, tells you how to configure the bash or tcsh shell to suit
your needs.

When writing this book, I was confronted with the difficulty of presenting a vast amount of

material in a somewhat progressive order. Many key Unix concepts—filenames and paths, wild-

cards, input and output redirection, regular expressions, and more—could fit in almost any chapter,

because they apply to many different commands. Since these recurring concepts transcend any kind
of chapter-oriented breakdown, I decided to give each of them their own short chapters that I call
interludes. While these interludes are loosely related to the chapters that precede them, they focus on
precise concepts that apply across the board. Especially if you are a new user, you'll want to come

back to these interludes from time to time as your command-line expertise grows, to delve deeper
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into their subjects. Some of them are about specific tasks or commands—the interludes about the
open and sudo commands, for example—and others about concepts that you can’t do without—this
is the case for the basic rules of filenames and paths, wildcards, or regular expressions.

Here’s an overview of the Interludes and what they cover:

& Interlude 1, Command Syntax (follows Chapter 2), presents the essential concept of what order
the different parts of commands must follow. Commands are like language, with rules describ-
ing their word order—to compose commands correctly, you need to know the basics of their
syntax.

¢ Interlude 2, Names & Paibs (follows Chapter 3), presents the notions of filenames and file paths.

& Interlude 3, Redirecting Input & Output (follows Chapter 4), tells you how to send command out-
put to files and other commands, and how to send input into commands from files and other
commands.

& Interlude 4, Cloning your Mac OS X Startup Volume (follows Chapter 5), explains how to make a

bootable backup of your Mac OS X startup volume using command-line tools.

& Interlude S, The Versatile open Command (follows Chapter 6), tells you all about the open com-
mand, a tool that is specific to Mac OS X, and that offers a bridge between the command line
and the Finder.

¢ Interlude 6, Wildcards & Globbing (follows Chapter 7), looks at how the shell uses wildcards, and

how wildcards can save you time when running certain commands.

¢ Interlude 7, Using sudo (follows Chapter 12), looks at the sudo command, which lets you per-
form tasks that require special authorization.

& Interlude 8, Using the Developer Tools (follows Chapter 15), looks at the command-line tools
included with the Mac OS X Developer Tools.

& Interlude 9, Automating Commands (follows Chapter 16), looks at various ways to run commands
automatically.

What this Book Isn’t

No book can be everything to everyone, and this book is no exception. It is not intended to be an exhaus-
tive inventory of the command-line tools available for Mac OS X. When I began writing this book I
started from a simple premise: this book covers what’s in the box, and with some very tiny exceptions,
only what's in the box. There are thousands of programs out there that you can download and install
to use withTerminal, but it seemed logical to limit this book to what is included with Mac OS X.
For this reason, also, my examples cover the bash shell, which Apple has chosen as the default
shell for Mac OS X 10.3, or Panther. But since Apple only made bash the default shell starting with
Panther, I also cover the tcsh shell, which was the default in previous versions of Mac OS X. Ifyou
have previous Unix experience and are used to using another shell, you can probably use it right
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away: Mac OS X Panther includes other popular shells, such as csh and zsh. But if you are familiar
with a different shell, you probably know how to configure it already. For additional information,
see the man pages for the specific shells.

While I can’t cover every command accessible from Terminal—and there are hundreds—I try to
cover the most important commands, the ones that everyone needs to know about. Many general
Unix books cover more commands, but cover them less thoroughly. In my opinion, it is best to get
a solid grounding in the basics before delving deeply into the myriad tools available.

One thing you won't find in this book is any command-line zealotry; I won't ever suggest that the
command line is the best way to use a computer. In fact, I'll often suggest the opposite. While I use
the command line, and actually enjoy doing so, I see no reason to eschew the GUI if the latter is more
efficient. For this reason, I often use graphical text editors, for example, rather than command-line
text editors. The command line is a tool for me, one of the many tools available on Mac OS X. As
with any good toolkit, you shouldn’t use the same tool all the time. There are many times when the
command line is more efficient and, especially, more effective, but there are far more times when the

GUI is the way to go.

Typographical Conventions

Unlike the other Macintosh books I've written, this one is mosdy about text. For this reason, there
are very few screen shots in this book. With the exception of Chapter 2, Using Terminal, and a few
other locations, this is all text, nothing but text. It is therefore important to present a few typo-
graphical conventions.

When you use the command line, you have both input and output: input is what you type in Ter-
minal, and output is what commands return and Terminal displays. ‘When you type in Terminal, you
always type after the prompt, which, for the bash shell, is the $ character (if you're using the tcsh shell,
the prompt character is %). For example, if you are in your home directory and want to move to your
Documents directory, you type this command:

$ cd Documents

You never type the $ character, but type everything that follows. At the end of the line, you press
Return or Enter to execute the command. Each time | give an example of a command, the line is
shown as above, with the prompt character. To distinguish between your input and the command
output, the line you type is in bold. Here’s an example:

$1s ~
Desktop Library Music Public
Documents Movies Pictures Sites

The above command lists the contents of my home directory. When 1 type the 1s command, this
command returns the two lines of text below it.

Also, whenever I refer to a command in the body text of the book, I put its name in a monospace
font. The same is true for any output I refer to.
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System Requirements

To use this book you need any Mac running Mac OS X. One of the beauties of the command line
is that, at least with the commands I present in this book, you'll rarely tax your processor; text, by
its very nature, demands few resources, and even the slowest Mac that can run OS X is sufficient.
If you start compiling software from the command line, this changes; you can spend hours waiting
for code to compile.

To use the command line, you must have installed the BSD Subsystem when you installed Mac OS X.
If you didn’t do so, you can run the installer and update your system. Click the Customize button in the
installer to choose this. Also, you'll want to install the Developer Tools to access some of the commands
that Apple includes only with this part of the installation. There aren’t many command-line tools in the
Developer Tools, but some of them are very useful and are specific to the Mac. If you're short on disk
space, don’t install the Developer Tool documentation—it takes up several hundred megabytes.

You'll need an administrator account to do many of the tasks and run many of the commands in this
book. You're already an administrator if you are the only user of your Mac. For users working on shared
Macs, or on networks in companies or schools, if you don’t have an administrator account there are
many commands you simply cannot access. If you have any doubts, ask your system administrator.

Some of the commands, especially in Chapter 13, Using the Network, require network access either
to the Internet or to other computers on a local network. If you have a standalone Mac, don’t worry;
you won't need to use commands that involve local networking, but you can still use those that access
the Internet.

Finally, you'll need a good amount of curiosity and a bit of perseverance. The command line is
different from what you may be used to, and while I do my best to make sure you can learn this new
language in a relaxed, enjoyable way, it's up to you: practice makes perfect.

I'look forward to receiving your comments, criticism, and suggestions for improving this book.
Feel free to e-mail me at kirk@mcelhearn. com, but make sure you put “Command Line” in the subject
of your message so it doesn’t get filtered into my spam folder.

Also, for more on using the command line, stop by my blog, Kirkville (http: //www.mceThearn. com).
I've got a special section on using the command line with Mac OS X, and will regularly add articles about
new techniques using the command line with Mac OS X.
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Chapter 1

A Guided Tour of the
Command Line

When learning something new, the first step is usually the hardest. You need to take the plunge and
dive right into a new way of thinking. Working with the command line is like learning a new lan-
guage—ryou have to start with simple tasks and take small steps before you can move ahead to the
real nitty-gritty.

When you visit a city you have never been to, it can be useful to take a guided tour. Your tour guide
can show you the main landmarks and give you basic explanations of what you see. This is what I'm
going to do in this chapter. Think of it as a bus tour of a foreign city, where you'll see the sites but
you won't get off and wander on your own.

If you have never used the command line, this chapter gives you a brief introduction to entering
commands and using Terminal, the Mac OS X program you use to run these commands. This tutorial
introduces a few basic commands, and shows you what happens when you run those commands, but
I don’t give thorough explanations of any of the commands used here. Don’t worry; I'll go into detail
about all of them in later chapters. The goal of this chapter is to walk you through a few commands
and show you that using the command line is not really as difficult as you may have thought. To get
the most out of this chapter, sit down in front of your Mac and follow me as I take you on a guided
tour of the command line.

NOTE  If you are familiar with the command line, you can skip this chapter; you probably know everything that’s
presented here.

Opening Terminal

Terminal is the program Apple includes in Mac OS X to provide the interface between the commands
you type and the operating system. Terminal itself doesn’t do much—it merely passes commands and
data on to a shell (another program that interprets these commands) and displays the results of these
commands.

Start by opening Terminal (see Figure 1.1). This program is located in the UtiTities folder of
your AppTlications folder (or, to use the Unix convention, /Applications/UtiTliti es). Double-click
the Terminal icon.
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The Terminal window displays, showing something like Figure 1.2.

The text in this window tells you several things:

& The first line shows the date and time of the last login, followed by the terminal device
(“ttyp1”) being used.
¢ The second line is the Message of the Day. The default message of the day for Mac OS X (as

of version 10.3) is Welcome to Darwin!, Darwin being the name of the Mac implementation of

BSD Unix.
& The third line is the prompr. It contains several parts:

& It first shows the name of the computer being used—in my case, Walden. This name comes
from the Sharing panel in the System Preferences.

¢ The current directory or folder is shown after the colon () following the computer name.
When you open a new Terminal window, this is by default your home folder, represented
by the ~ shorteut.

¢ The next part of the prompt is the name of the user, kirk, who is logged in. This is the
short user name, not the user’s full name. (Obviously, your computer name and user are
different than mine, which are shown in this example.)

& The final part of the prompt is the actual prompt character, or $. If you're using the tcsh
shell, you'll see % here instead.

FIGURE 1.1
The Terminal icon
in the Utilities folder >_
of your hard disk
Terminal

FIGURE 1.2
A T : 1 8066 Terminal

new ermina Last login: Wed Apr 21 09:16:06 on ttypl =]
window Welcome to Darwin!

Walden:~ kirk$




