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Companion Documents

Book Conventions

Preface

SunOS User’s Guide: Getting Started introduces the basic knowledge you need
to use the SunOS™ operating system and the Sun Workstation®. It assumes that
you are new to the Sun Workstation and have little or no experience with the
operating system. This manual provides tutorials, not detailed explanations of
the inner workings of commands and programs.

SunOS User’s Guide: Getting Started introduces

o Special characteristics of the keyboard.

o The essential concepts of the SunOS file system.

o The basic commands for working with files.

o Use of the vi text editor.

o Thenroff and troff text formatters.

o Use of the SunOS C shell command interpreter.

o Commands and concepts associated with using the network.
o Sending and receiving messages and mail.

Not covered in this manual is the use of windows systems. There is, however, a
chapter on the SunView™ Mail Tool.

Other manuals in this series cover more specialized topics. We suggest you read

word or string.
Bold font is used for SunView buttons.

on the keyboard are shown this way.
Typewriter font is used for what you see on the screen or for file names.

Bold typewriter fontis represents text you type exactly as shown.

— xix —






1.1. Keyboard Layout

The Keyboard

In this chapter you’ll learn some of the special features of the Sun Workstation
keyboard and how it differs from a standard typewriter keyboard. Control keys
and escape keys, which extend the keyboard’s functionality, are introduced.

The keyboard of a Sun Workstation is like the keyboard of a standard typewriter,
with the addition of some special keys.

Figure 1-1  The Type 4 Keyboard
Eﬁ Compose Eouc'l)(" Egg
| s B s [ o I s |
Stop |[Again li—l E EI F10 IE, F12 Delete Pause || Prsc [[bem || Noek
] O O
] i o 8 N o o
e i O G 0 O O i
Find || Cut Shift EEEEEE shit lgxi, :End 2 :’gDn_] Enter
e e Pl B oo
See the SunView User’s Guide for more information on the use of windows-
related keys.
NOTE  Remember that the SunOS operating system distinguishes between lowercase and
uppercase characters and that it generally prefers lowercase.
The Return Key makes the system interpret a command line and execute it. Until you
type you can correct the command line.
é{?% B e 1 Revision A, of 27 March 1990



2 SunOS User’s Guide: Getting Started

The Space Bar and the Tab
Key

The Delete and Back Space
Keys

Control Keys

Before:

After:

4

Use the to add spaces to the command line when necessary.

The (Tab) key inserts up to eight spaces until the next tab stop. Tab stops are
regular divisions of the input line.

Depending on your system, either the (delete) or the key
allows you to back up one character and “rub out” or erase characters in the com-
mands you type.

To correct typing mistakes, rub out characters and then retype. You can rub out
characters only back to the beginning of a command line.

The SunOS operating system allows you to change the functions of these and
other keys. See SunOS User’s Guide: Customizing Your Environment for more
information.

Control keys are keys that require you to hold down while typing another
key.

(Cul-U), the line-kill character, erases the entire command line. For example, to
erase the entire passwd command, hold down the key and type (u] or
@:

[venus% l

doesn’t appear on the screen when you type it. Some control keys
appear on the screen; others don’t.

sun Revision A, of 27 March 1990
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Chapter 1 —The Keyboard 3

Table 1-1  Some Useful Control Keys

Key Appearance Function
invisible Erases entire command line;
the kill character -
invisible Erases last word on command line
A word is a sequence of characters G Interrupts many programs and shell scripts
stmrounkled by space(s) and/ar tatAs). ~7 Suspends many programs and shell scripts
invisible Stops output of running program; prevents
output from running off end of screen.
invisible Resumes output from program stopped by
e Throws away output from program
without interrupting the program
trl-D “D End-of-file character used for logout;
also terminates file input
trl-\ “\ Quits program and saves image of
program in file called core for
later debugging
Escape Keys or Meta-Keys In contrast to control keys, escape keys require that you type the key,

release it, and then type the complementing key.
For example, to type (Esc-U), press the key, release it, and then type (w).

Q?f 3 Revision A, of 27 March 1990






2.1. Logging In

A Work Session

Before you start your first SunOS work session, make sure that your system
hardware is set up and that you have an account on your system. (Your system
adminstrator should have arranged this for you.)

This chapter will teach you how to

o Log in to the machine,

o Set and change your password, and
o Log out.

Tum on the workstation and use it to while you work through this tutorial. If you
get stuck, try asking a regular user of the system for help. Or look in SunOS
User’s Guide: Basic Troubleshooting.

Don’t be afraid to play with the computer: the best way to learn is to dig in and
try the examples.

Your workstation screen will look something like this:

[venus login% ]

This is called the system login prompt. Usually, the word before login: is the
name of your machine. In this example, the machine name (also called hostname)
is venus.

Since the SunOS operating system will allow more than one person to use the
system at the same time, it requires you to identify yourself.

When you get your account on the system, remember your username and pass-
word. Your username (also known as a login name, a login id, a user id, or an
account) identifies you to the system and to other users. Your password restricts
use of your account to those people who know the password. You’ll learn how to
change your password in Section 2.2 .

o At the login prompt, type your username, followed by (Return].

sun 5 Revision A, of 27 March 1990
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q@

If you make a mistake in typing a character of your username or password, use
the key to delete the character, and then type the correct character.

The username is medici in this example.

The system does not do anything until you complete the command by typing
(Return). After it accepts your username, it prompts you for your password. (If
your account does not have a password assigned to it, the system will log you in
without asking for a password.)

o Type your password at the password prompt.

The system does not echo (type out) your password on the screen. This
prevents other users discovering your password.

o Type after your password, so the system will interpret what you
typed. (From now on, type after each command.)

If you mistype your username or your password, the system responds with:

Simply retype your username and password to log in. (If the system persists in
refusing to log you in, your account may not be set up properly. Try talking with
your system administrator or look in the System and Network Administration
manual.)

After you correctly type your username and password, the system will pause
briefly and then type out something like this:

In addition, the system may type a login message that the operator has entered on
the system to keep you informed about important system events, such as ‘‘down-
time,”” when the system is shut down, usually for system maintenance. All the
information that the system types just after you log in is known as the ‘‘message
of the day.”’

The system may also inform you that

You have mail.

un Revision A, of 27 March 1990
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Chapter 2 — A Work Session 7

2.2. Changing Your
Password

For more on security, see SunOS
User's Guide: Doing More.

For information on how to read your mail, see Chapters 10 and 11.

The last line in this example is the command prompt, consisting of the machine
name and a percent sign (%).

Right after logging in for the first time, you should change your password: this
will ensure that you are the only user with easy access to your account. In the
interests of your own security, change your password immediately if you believe
someone has used your account without your permission.

Your personal password is your choice entirely. Pick a password that you can
remember without writing it down. For security’s sake, pick a password that is at
least six characters long, has at least one number in it, and is not obvious or easy
to guess. Do not use your own name or the name of your spouse. Do not use the
names of pets or common objects.

Then type the passwd command.

o When the system prompts you for
0l1ld password:,

type in your current password. (If no password was assigned to your account, the
system will skip the 01d Password: prompt.) Just as during log-in, the sys-
tem will not display passwords.

o  Now type in the new password at the next system prompt:
New password:

The password does not echo. The system asks you to retype your new pass-
word to verify spelling.

If you don’t remember or mistype your old password, the system refuses to
change your password and responds with

Sorry.

If this happens repeatedly, contact your system administrator to get a new
password.

If you pick a password less than six characters long, the system does not allow
you to enter it.

& S un Revision A, of 27 March 1990
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Password Aging

2.3. Logging Out

If you're running SunView, you can
lock your screen so that others can-
not use your terminal. You can also
exit SunView and logout. See Sun-
View User's Guide.

Table 2-1

If your system is using the password aging process, your password may have a
maximum or a maximum and minimum lifespan. This could mean that your
password will have to be changed by a certain date or cannot be changed until
after a certain date. Maximum and minimum lifespans are set by your system
administrator. See SunOS User’s Guide: Doing More and System and Network
Administration for more information.

When you’ve finished your work session, you should secure your screen to pro-
tect the integrity of your files. Logging out, which ends a work session, is one
way to do this.

Log out using the logout command:

Another way to log out is to type (Cul-D), the end-of-file character . Note that
even though specifies an uppercase D, you can type a lowercase d here:

Tuming off the workstation does not necessarily log you out. Most Sun systems
do not have a ‘‘time-out’” mechanism: unless you log out explicitly, you will
probably remain logged in to the system.

After you log out, the system displays the login prompt again.
The following table may help if you have trouble logging out:

Problems Logging Out
Problem Solution
System says: Type:
There are stopped jobs logout
two or three times
System says: Type:
Not login shell exit
then type:
logout
You’re just completely stuck. Try typing:
(This might happen when
logged into a machine over ™
the network.)
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3.1. What Is a File?

3.2. Files and Directories

Files: Basic Concepts

This chapter introduces some basic concepts having to do with files. Chapter 4
presents commands for manipulating files. If you’re familiar with the following,
you may want to skip to Chapter 4:

o Different kinds of files;

o Directo;ies and filesystems;

o The SunOS file hierarchy and parent vs. child directories;

o Absolute vs. relative pathnames; and

o  Your home directory.

The file is the basic unit of the SunOS operating system. Almost everything is
treated as a file, including:

o Documents. These include text files, such as letters, computer source code,
or anything else you might write.

o Commands. Most commands are executable files; that is, they are files that
you can run. For example, the chess command, which (as you might
guess) plays chess, is an executable file.

o Devices. The SunOS operating system treats your terminal, your printer, and
your disk drive as files.

o Absolutely nothing. There’s even a special file, called /dev/null, thatis
a “black hole”—any sort of data sent there is discarded.

o Directories. A directory is a file that contains other files. Section 3.2
explains them further.

As mentioned above, a directory is a file that holds other files. Directories can
also contain other directories, that can contain other directories, and so on. You
move around from directory to directory in order to manipulate the files they
contain.

sun 9 Revision A, of 27 March 1990
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The symbol / has two meanings:
it's used to separate a file’'s name
from the name of the directory it's
in, and it also is the name of the
very first (or “top” or “root”) direc-
tory in the operating system.

Figure 3-1

4

The chess game is located in a directory called games, which is itself located
in a directory called usr, which is located in a directory called / (pronounced
“slash”). We use the / symbol to separate the names of directories and files;
here’s how we represent the location of chess:

/usr/games/chess

Here’s one way to visualize the layout:

Visualizing Files and Directories

-
/
usr
s
directory plain file
. J

However, it’s better to visualize the system as a hierarchy:

Sun

microsystems
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Figure 3-2

Directories: Parents and
Children

3.3. Pathnames: Absolute
and Relative

To find out how to play chess, type

man chess. Type (Ctr-D) to quit
the chess game.

@

A Simple File Hierarchy
& N
/
usr
games
directory plain file
\_ J

Figure 3-2 bears a passing resemblance to a family tree. Indeed, we use the term
parent directory to describe a directory that contains another directory. The
directory it contains is a child directory, also called a subdirectory. In Figure 3-
2, usr is the parent directory of games; likewise, games is the child directory
of usr.

The name of the chess program is chess. /usr/games/chess is the path-
name of the chess program,; that is, it’s the name of the file (chess) plus its
location (/usr/games). If chess were located in /usr/11ib (a different
directory), its pathname would be

/usr/lib/chess

To run the chess program, type:

Pathnames are important because you can’t use a file unless you can find it.

Now we come to a bit of a tricky concept.

sun Revision A, of 27 March 1990
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Relative Pathnames

You can’t move to
/usr/games/chess, because it's
afile, not a directory.

3.4. Filesystems

@

/usr/games/chess is an absolute pathname. This means that it gives the
location of chess in terms of its overall position in the whole SunOS file hierar-
chy. To find chess, you go up to /, and then back down through usr and
games.

(We normally say that chess is located in the directory /usr/games.)
It’s inconvenient to have to give the full, absolute pathname every time you want

to access a file. A relative pathname describes the file’s location not in terms of
the whole SunOS hierarchy, but relative to your location in that hierarchy.

Suppose you’re in the directory /usr.! Since this directory contains the direc-
tory games, which contains the chess program, you don’t have to specify the
/usr part—you’re already there. So instead of playing chess by typing
/usr/games/chess, you can play by just typing:

By the same token, if you’re located in /usr/games, you need only type:

Relative Pathname to Play Chess
If You’re Located In... ..The Command Is:
anywhere /usr/games/chess (absolute pathname)
/ usr/games/chess
/usr games/chess
/usr/games chess

The SunOS filesystem is a hierarchical collection of a great number of directories
and files. Some files are private to one machine, some files are shareable between
different kinds of machines, and some files are shareable by only the same kind
of machine.

Your home directory, and all the files that descend from it, are part of the larger
filesystem. At the same time, your home directory and its files constitute a
filesystem. In this sense, a filesystem can be considered any parent directory and
its children.

Figure 3-2 shows a very simple hierarchy. You’d need a very large piece of
paper to show all the files and directories located under /.

Figure 3-3 shows a very stripped-down /usr filesystem. In point of fact, it is
much, much larger, with many more files and directories, but for the purposes of

! Chapter 4 explains how to move around from directory to directory.

sun Revision A, of 27 March 1990
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this discussion we will limit ourselves to just what’s shown in the figure.

Figure 3-3  The usr Filesystem (Partial)

ralm ul e B |g.-,u'm;s ] ]

|
tekfonts @

Geuond)

The /usr filesystem (as depicted here) contains other filesystems, as well. One
such filesystem is /usr/1lib. The /usr/1lib filesystem contains the direc-
tories font s and uucp, plus everything these two directories contain:

Figure 3-4  The /usr/1ib Filesystem (Partial)

(]
=

=

/usr/1ib itself contains the /usr/1ib/fonts filesystem.

/usr/lib/fonts contains the directory tek fonts, which contains the file
tekfontO.
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Figure 3-5

3.5. Your Home Directory

3.6. Useful Abbreviations

3.7. The SunOS File
Hierarchy

g

The /usr/1lib/fonts Filesystem (Partial)

fonts

tekfonts

Goons)

You have a home directory that you go to when you log in. This is the starting
point for your own filesystem, containing your own files.

To find out what your home directory is, type as follows:

You can create files and subdirectories in your home directory.

The SunOS operating system has some useful abbreviations. Their usefulness
will become more apparent in Chapter 4, but you should take a moment to glance
at them now. They’ll come in handy.

The current directory, i.e., the directory you’re in.

. The directory “above” the one you’re in (the parent directory). Useful
when you want to move or operate near your current position in the file
hierarchy.

Your home directory. Allows you to operate on files and directories
relative to your home base.

?  Any single character in a filename.

*  Any group of characters in a filename.

To find out about the various files and directories that make up the SunOS
operating system, check the hier and £ilesystem pages in Section 7 of the
SunOS Reference Manual. You can also get this information by typing at a Sys-
tem prompt

u n Revision A, of 27 March 1990
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Manipulating Files

This chapter gives some useful commands for manipulating files. We assume
you are already familiar with most of the concepts in Chapter 3. You may want
to review that chapter before reading this one.

This chapter covers

o

[m}

a

a

u]

[m]

o

Changing directories;

Finding your place in the file hierarchy;

Listing the contents of a directory;

Creating, removing, moving, and copying files and directories;
Printing files;

File permissions and ownerships; and

Some useful abbreviations.

Here’s an overview of the commands discussed in this chapter:
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Table 4-1  Basic Commands for Manipulating Files

File Manipulation Commands
Command Action
cd moves you to another directory
pwd tells which directory you’re in
pushd moves to directory and creates stack
popd returns through directory stack
dirs displays directories in stack
mkdir creates a directory
rmdir removes a directory
1s lists the contents of a directory
file displays the type of file
more displays the contents of a file
cat displays the contents of a file
cp copies a file
rcp copies a file to & from other machines
mv moves or renames a file
rm removes a file
touch creates or updates a file
lpr prints a file
1lpq checks printer status
lprm removes a printing job
chmod sets permissions on a file
umask sets default permissions
chown changes ownership of a file
1n makes links between files

Additionally, this chapter covers the following abbreviations:

Table 4-2  Abbreviations for Files and Directories

Useful Abbreviations

the current directory
the “parent” directory
home directory
? a single character in a file’s name
a group of characters in a file’s name

4.1. Moving Around: In order to manipulate files, you need to be able to get to them. The cd com-
Changing Directories mand moves you from directory to directory. Its syntax is
With cd

cd directory

where directory is the name of the directory to which you want to go.

Remember to press after Here’s how you would go to the directory /usr/games:
typing commands.
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The cd command by itself (without a directory) moves you to your home direc-
tory:

4.2. Where Am I Now? The pwd (for print working directory) command tells you where you are when
The pwd Command you change directories.

In the example below, assume that your home directory is
/home/venus/medici:

4.3. Interlude: Two The SunOS operating system has a number of abbreviations that can make life a
Abbreviations (- and little simpler for you. Let’s look at two.
« %) :
The Home Directory (™) Your home directory may be abbreviated as
The notation
~/file

refers to a file in your home directory. (This is also true for directories in your
home directory.) The notation

“user

refers to the home directory of another user. Therefore, the notation
~user/file

refers to a file located in that user’s home directory.

Suppose your home directory is /home/venus/medici and that it contains
two subdirectories, called usa and ussr. The directory usa contains the file
georgia, while the directory ussr contains the file ukraine. This is

Q> Sun Revision A, of 27 March 1990

microsystems



20 SunOS User’s Guide: Getting Started

illustrated in Figure 4-1:

Figure 4-1 A Home Directory

( R
/
home
venus
home directory
O
medici
usa ussr
\ )

If you want to get to ussr, you could type

instead.
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The Parent Directory (. .)

See Section 3.3 for more on relative
vs. absolute pathnames.

The abbreviation . . refers to the directory just above the one you’re in (known
as the parent directory).

Suppose that you’ve moved to /home/venus/medici/ussr. If you want to
move up one directory, simply type cd . ., as shown below:

You’re now in /home/venus/medici.

The abbreviation . . is a relative pathname. The directory above the one your
in is called its parent directory.

Suppose once again that you're in /home/venus/medici/ussr. This time
you want to move over one step laterally (not vertically) to usa.
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Figure 4-2  Moving Laterally With

e N
/home/venus/medici
\
usa ussr
directory
plain file
. J

One way to move from ussr to usa is to type

That’s using an absolute pathname. An easier way is to use a relative pathname.
Since you’re already in usszr, you can type

“cd ../usa” means “go up one directory, and then back down to usa.”

é{?@ un Revision A, of 27 March 1990

microsystems



Chapter 4 — Manipulating Files 23

4.4. More Shortcuts to
Changing Directories:
pushd, popd, and
dirs

These commands are available only
in the C shell; see Chapter 7 and
SunOS User's Guide: Doing More.

4.5. Making New
Directories With
mkdir

Using the cd command to change directories has a disadvantage when you’re
switching directories often: it doesn’t remember where you’ve been. As an alter-
native to changing directories with cd, you can create a directory stack — an
ordered listing of directories you’ve used — and then return to these directories
without having to recall complicated pathnames.

Three related commands let you do this:

o

pushd: when you’re in a directory that you know you’ll want to return to,
use this command to change to a new directory and add the current directory
to the directory stack. Use the command form

pushd directory

where directory is the directory you want to move to.

popd: use this command to work your way back through the directory stack,
a directory at a time. Note that this command effectively dismantles the
stack you created by changing directories with pushd.

dirs: use this command to see a list of the directories in the stack. dirs
-1 display the full pathnames of stacked directories. Note that pushd and
popd also display the directory stack, with the current directory at the left.

The example below shows all three commands in use:

The mkdir command creates directories. Its syntax is

mkdir directory

where directory is the name of the directory you want to create.

Suppose your home directory is /home/venus/medici and you want to
create a directory there called letters to store copies of the letters you write.
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4.6. Removing Directories

CAUTION

@

You could have used mkdir without changing directories. In this case, you
must give the full, or absolute, pathname of the directory you want to create.
This is true of all file-manipulating commands.

See Chapter 3 for more on relative vs. absolute pathnames. In this case, the
shortest way to create letters is to use the ~ abbreviation, explained in Sec-
tion 4.3.

The commands in the three examples above are equivalent.

Sometimes you’ll be denied permission when you try to create a directory. One
of the most common problems is when you see the message:

mkdir: Permission denied.

or something similar. Often the problem is that the directory containing the one
you want to create doesn’t have the right permissions. See Section 4.15 for
information on permissions.

For more help with problems, see SunOS User’s Guide: Basic Troubleshooting.
rmdir does the opposite of mkdir: it removes existing directories. Its syntax
is

rmdir directory

where directory is the name of the directory you want to remove.

A directory must be empty before you can remove it. It must contain no files and
no directories that contain files. (Section 4.12 explains how to remove files.)

You can remove a directory and all its contents, including subdirectories and all
their contents, with the rm -r command.

Be very careful when using this command! You may accidentally wipe out
whole hierarchies of important files.
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4.7. What Files Are in This
Directory? (1s)

Seeing Hidden Files (1s -a)

. represents the parent directory;
. is the current directory.

é{?} sun Revision A, of 27 March 1990

There’s a safer way to remove a directory and its contents. Use rm -ir to have
the operating system query you for confirmation before it removes any files:

The 1s command tells you what files (and directories) are in a directory. Next to
the cd command, 1s is probably the most-used command in the SunOS operat-
ing system.

The syntax 1s is
1ls directory

where directory is the name of the directory you want to look at.

If you don’t specify a directory, 1s lists the contents of the directory you’'re in.

Files starting with a dot (.) are hidden. That means that 1s won’t normally
display them. However, 1s -a does (the a stands for *‘all’’).

Why would you want to hide a file? Generally, because the file is important
enough that you want to keep it around—it may get used a lot—but there’s no
reason to have 1s display it under most circumstances.

microsystems
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What Kinds of Files Are
These? (1s -F)

What Kinds of Files Are
These? (file)

(One example of a hidden file is . cshrc, kept in your home directory. It con-
tains parameters governing how the SunOS operating system behaves for you.
See SunOS User’s Guide: Customizing Your Environment for more on .cshrc.)

1s followed by -F can also tell you what kind of files are in a directory. There
are five file types displayed by 1s -F:

Directories
1s appends a slash (/) to the filename to indicate that this file is really a
directory.

Executables
1s appends an asterisk (*) to the filename to indicate that this file is execuz-
able; that is, it’s a program you can run.

Plain Files
If only the file name appears, with nothing appended, then the file is a plain
file.

Links
1s appends an “at” symbol (@) to indicate a link. Links are explained in
Section 4.16.

AF_UNIX Sockets
Indicated by a trailing equals sign (=). These are for specialized program-
ming applications.

The example above shows that the directory contains three subdirectories
(animals, food, and states), two programs (go_carts and hangman),
and two plain files (letter .1l and letter. 2).

The £ile command gives you more information than 1s -F about files:

Note that, like most SunOS commands, you can use £ile on more than one file
at a time.
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Full Information on Files (1s

-1)

Figure 4-3

1s -1 (lowercase ‘‘L’’) yields yet more information about the contents of a
directory, including who owns a file, its size, when it was last modified, and so
on.

Here’s how we break down this information:

Information Provided by 1s -1

( . 3
permissions date & time

last modified
/ owner \

drwxr-xr-x 2 medici 1024 Jun 16 18:33 states

/ _ / : ﬁlenam/:

size (bytes)

links

\ J

And here’s what those things mean:

Permissions
What you can do with this file. See Section 4.15 for more on permissions.
For now, just note that if the file is a directory, the first letter here is a d.

Links
Links are discussed in Section 4.16; basically, think of each file (or filename,
including directories) as taking up a certain number of allotted spots on the
system.

Owner
The owner of the file. See Section 4.15 for more on ownership. For now,
just note that in most cases the owner is the person who created the file.

Size
The size of the file in bytes.

Time of modification
When the file was created, edited, or otherwise changed.

Name
The name of the file or directory.

@?} Sun Revision A, of 27 March 1990
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Information on Directories (1s
-1d)

Combining Options

Table 4-3

4.8. Interlude: Two More
Abbreviations (* and

?)

L

Typing 1s -1d gives you the same information as 1s -1, except that it does
so for the directory itself, not its contents.

You can combine all the options to 1s that we’ve covered. (There are many
more options to 1s; see the SunOS Reference Manual or type man 1s at a Sys-
tem prompt.) The syntax is

ls -options directory

where options are one or more of 1, a, or F, as discussed above, and directory is
the name of a directory to look at. (If you don’t specify a directory, you look at
the one you’re in.)

&

In the example above, the options -1, -a, and —F are combined: -1 causes 1s to
print out full information on the files; —F displays the type of file after the
filename; and —a displays hidden files (ones starting with a dot).

1s and Its Options

Command Action

1s shows files in a directory

1ls -a shows hidden files

ls -F shows file types

1ls -1 shows full information on files

1ls -1d shows full information on directories

The SunOS operating system allows you to work with more than one file at once
by providing two wild card characters, so called because they stand for any char-
acter, or group of characters, in a file’s name. In this way, you can operate on a
number of files whose names match the pattern you give.

u n Revision A, of 27 March 1990

microsystems



Chapter 4 — Manipulating Files 29

The* Wild Card

An asterisk by itself represents all
the files in a directory, except hidden
ones.

The ? Wild Card

4.9. Viewing Files With
more

The cat Command

An asterisk (*) represents any number of characters in a file’s name.

Suppose you have a directory, states that contains files with names of states.
The following command would give you a list of all files starting with m:

The next command would give a list of files starting with m and ending with a:

The question mark (?) wild card represents any single character in a file’s name.
Therefore, you can use it to select a group of files matching a given pattern, with
the same number of letters in them.

This command would list all files with names seven characters long, and that
begin and end with a:

Note that 1s didn’t display alaska, because the word has too few characters to
match the pattern.

The more command displays the contents of a file:

more displays one screenful at a time; if the file is more than one screen long, it
displays the word

—More—

followed by the percentage of the file displayed so far, at the bottom of the
screen.

Press the to see the next screen of the file. Press q to quit.
To search for a string, type /, and then the string to be searched for.
Press h for help (this displays a list of commands). Type man page at a prompt

for additional information.

The cat command also displays the contents of a file, but not page-by-page.
Chapter 7 shows some ways in which cat is more useful than more.

S
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4.10. Copying Files and
Directories

Copying Files (Same Machine)

~ represents your home directory.

Copying files and copying directories is pretty much the same, whether you’re
copying on the same machine or from one machine to the next. We introduce
another abbreviation (.) that is especially useful here. Note that copying a file
isn’t the same as moving a file. When you copy a file, you leave a copy of it
where it was.

To copy files on the same machine, use the cp command. cp has the following
syntax:

cp source-file destination-file

where source-file is the name of the file you want to copy, and destination-file is
the name of the file you want it copied to.

Here’s how you make a copy—with a new name— of a file in the same direc-
tory:

If you’re copying a file to another directory—without changing its name—the
syntax is:

cp source-file directory
where directory is the place to which you’re copying the file.

Here’s how you copy a file—keeping the same name—to another directory. Sup-
pose you have the filesystem shown in Figure 4-2:

This is the result (again, compare this with Figure 4-2):
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Figure 4-4

Copying Directories (Same
Machine)

@

Copying a File to Another Directory (Same Name)

e ~
/home/venus/medici
T—
usa ussr
. J

And here’s how you make a copy—with a new name—in another directory (in
this case, /tmp):

To copy the contents of one directory to another, use the * abbreviation
explained in Section 4.8. This is the way you would copy all the files starting
with m and ending with a, in the directory states, into the directory /tmp:

Use cp —r to copy an entire directory, plus all its subdirectories, into another
directory. The syntax is the same as above:

cp -r source destination

where source is the directory you’re copying and destination is the directory
you’re copying to. This is how you’d copy your entire home directory and all its
subdirectories and their contents into the directory /tmp:
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Interlude: The . A single dot (.) represents whatever directory you’re currently in (called the
Abbreviation current or working directory)> This abbreviation comes in handy when copying
files. For example, if you want to copy the file chess from /usr/games to
the directory you’re in, you type:

Copying Files (Different
Machines)

To Your Machine Use rcp to copy from one machine to another. rcp’s syntax is similar to cp’s.
To copy from another machine to yours, the syntax is:
rcp machine:source destination

where machine is the name of the other machine; source is the name of the file(s)
you want to copy; and destination is the place on your machine to which you’re

copying.

The example below shows how to copy the file
/home/earth/terran/notes from the machine earth to the directory
/tmp:

The example below is similar to the previous one. We include it here so that you
can see how to combine various abbreviations and syntaxes. It shows how you
copy all the files ending in . ¢ from user holly’s home directory on the
machine mars to your current directory on your machine:

~holly is Holly’'s home directory;
* , c represents files ending in .c,
and . represents your current
directory.

From Your Machine To copy files from your machine to another, simply reverse the syntax:
rcp file(s) machine:destination

where file(s) are the file(s) you want to copy; machine is the name of the other
machine; and destination is the place (directory) on the other machine where the
file’s to go.

The example below shows how you’d copy the file buzzcut from your direc-
tory ~/haircuts/usa to the directory ~holly/trivia on the machine
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~ is your home directory; ~holly is
user holly's home directory .

Copying Directories (Different
Machines)

4.11. Moving (Renaming)
Files

Figure 4-5

mars.

Use rcp -r to copy subdirectories and their contents.

Use the mv command to move files.

Moving files is similar to copying files, except that it removes the old version of
the file. And renaming a file is the same as moving it; you are simply “moving”
it to a new name.

The syntax for mv is
mv old new

where old is the old filename and new is the new location or name.

The example below shows how you move a file (georgia) from one directory
to another (usa to ussr).

Result of Moving a File
r A
/home/venus/medici
T
usa ussr
<>

_ J
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Renaming Files

4.12. Removing Files

CAUTION

4.13. Creating Files

Technically, we renamed the file ~/usa/georgia as ~/ussr/georgia.
Usually, though, we think of this as moving it from usa to ussr. That’s why
we use the mv command to rename files. This is how you rename the file aga-
tha as bernice:

Use rm to remove a file or files. Here’s how you remove all files starting with the
letter m and ending with the letter a:

Be very careful using this command! Once you remove a file, you can’t get it

back.

A safer way to remove files is to add the -1 option to rm. This causes the
operating system to query you for confirmation before deleting a file:

There are a number of ways to create files.

a

(m]

Copying or moving an existing file. (You’ve already learned how to do this.)

Using an editor. This is the most common way to make a file; it’s how you
compose letters, write programs, create documents. Chapter 5 explains vi,
the basic SunOS editor.

Using the output of a program. The cc command, for example, produces
executable (“runnable”) programs from the C programming language.

Using the touch command. touch creates empty files, or updates (“time-
stamps’) existing ones.

Using the cat command. When you want to create a text file but don’t want
to use an editor—say, the file is very small and you want to do it fast—use
the cat command.

The syntax is

cat > filename
where filename is the name of the file you want to create.

First, type the command. Then enter the text you want, pressing at
the end of each line. End your input by pressing on a new line.

D
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4.14. Printing Files

Table 4-4

Printing With 1pr

Sending to a Different Printer

Printing Formatted Text

A
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This section introduces a few of the commands used in printing.

Printing Commands

Printing Commands

Command Action
lpr prints out unformatted or nro £ £-formatted file
lpr -t prints trof £-formatted file
lpr -Pprinter  prints out to named printer
lpr -h prints out without a header page
lpg reports on the status of the printer
lprm removes a printing job

Use 1pr to print out files. This command will send unformatted files to your
default printer.

To send a job to a different printer, use 1pr -P. The syntax is
lpr -Pprinter filename (s)

where printer is the name of the other printer and filename is the name of the
file(s) to print.

Use 1pr to print out files formatted with nroff. Use 1pr -t to print out text
you’ve formatted with trof£. (Chapter 6 introduces nroff and troff and
discusses the use of macro nackages in formatting and printing text.)
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Printing Without Header
Pages

Checking the Printer Status

Removing Print Jobs

Normally when you print a file, you also produce a cover sheet that identifies the
output. This is useful if your file is going to get printed along with a lot of others
or if you don’t want people reading what you’re printing. Such sheets are called

header pages.

When it’s not important to have a header page, you can save part of a tree by
using 1pr -h to specify that you don’t want one printed.

When you print a file, you send a copy of the file to a print queue. A print queue
is all the files waiting to be printed on that printer.

Each file waiting to be printed is called a printer job. Each printer job has a
number associated with it.

The 1pg command tells you what’s in the print queue and whether the printer is
printing correctly or not.

You can use the -Pprinter option to check the status of other printers.

If you send something to the print queue and then decide not to print it, use the
lprm command.

There are two ways to use 1prm. One way is to remove a single print job at a
time. First, use 1pq to determine the job number associated with that file. Then
type 1prm followed by that job number:

sun Revision A, of 27 March 1990
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Another way is to remove all your print jobs at once. To do this, type 1prm fol-
lowed by a hyphen (-):

Of course, you may just want to put
more paper in the printer. . ..

As with 1pr and 1pg, you can use the —P option with 1prm to remove files
from a specified printer.

4.15. Permissions and Section 4.7 discusses the output of the 1s -1 command. Two things this output
Ownership displays are permissions and ownership. These two concepts are very important
to using the SunOS operating system.

Permissions Permissions determine what users may do with a file or a directory. The follow-
ing are the permissions associated with files and directories:

Readable
A file must be readable to be looked at or copied.

A directory must be readable for you to list its contents.

Writable
A file must be writable in order for you to modify it, remove it, or rename it.

A directory must be writable in order for you to add or delete files in it.

Executable (files only)
A file with executable permissions is one you can run, such as a program or
a shell script.2

2 You can give any file executable permission, but if the file isn’t runnable as a program in the first place—

microsystems
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Searchable (directories only)
A directory must be searchable in order for you to cd to it, list its contents,
or create or delete files there.

Determining Permissions Use the 1s -1 command, as described in Section 4.7, to determine what per-
missions files and directories have.
Here’s a close-up of part of the typical output of 1s -1: note the area to the left,
labeled “permissions.” It is this region that tells you what permissions a file has.

Figure 4-6  Information Providedby 1s -1

4 . A
permissions date & time

last modified
/ owner \

drwxr-xr-x 2 medici 1024 Jun 16 18:33 states

VR l

size (bytes)

links

Now let’s zoom in. Here’s how the permissions area breaks down:

Figure 4-7  Permissions Information

d rwXx r-x r-x )
other user permissions
group permissions
owner permissions
is/is not a directory
\ J

Figure 4-7, from left to right:

Is/is not a directory
If the letter d appears here, then this is a directory. If a hyphen appears

like an ordinary text file—it doesn’t make sense for it to have executable permission. On the other hand, if you
have a program that doesn’t have executable permission, it won’t run.
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What Those Letters Mean

Figure 4-8

instead, then it’s a file.

Owner permissions
These three letters tell what permissions the owner of the file has with
respect to the file or directory. That is, whether he or she can read it, write
it, execute it (file), or search it (directory).

Group permissions
These three letters tell what permissions users belonging to the same group
as the file’s owner have with respect to the file or directory. Groups are
explained below.

Other user permissions
These three letters tell what permissions any other user has with respect to
the file or directory.

Here’s what each letter means.

r The file or directory is readable.

w The file or directory is writable.

x The file is executable, or the directory is searchable.

- The hyphen appears when the permission is switched off—if it appears in
place of an r, then the file or directory is not readable; if it appears in place
of a w, then the file or directory is not writable; and if it appears in place of
an x, then the file isn’t executable (or the directory isn’t searchable).

This then is what Figure 4-7 means:
Permissions Information

([ d rwX r-X r-X
- |

all other users may read and search, not write

others in group may read and search, not write

owner may read, write, and search

is a directory

Most files are created so that they are readable and writable by their owner, and
readable by others.
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Table 4-5

Setting Permissions With
chmod

@

Examples of Permissions Shownby ls -1

Example Meaning

-IwW-r—-r--— file is read/write for owner, read only for others

—rWx————=-— file is read/write/execute for owner only

dr-xr-x—-- directory is read/search for owner and his group

-rWXr—-Xr-x file is read/write/executable for owner,
read/execute for others

drwxr-x--x directory is read/write/search for owner,
read/search for group, searchable only for oth-
ers

Use chmod (change mode) to change the permissions on a file or directory.
chmod’s syntax is

chmod who op permission filename
where:

Who
is the user(s) to change permissions for. The letter u means set permissions
for the file’s owner; g means to do so for the owner’s group; o means other
users not in that group; and a means all users.

Op is the operation to perform on the file or directory. op can be +, meaning
add this permission for this person(s), or -, to take it away.

Permission
is r for readable, w for writable, and x for executable (files) or searchable
(directories).

Filename
The name of the file or directory you’re setting permissions on.

In the example below, we make the file go_carts readable and writable for all
users (it already was readable):

Now, we set go_carts to be executable for the its owner (medici):

sun Revision A, of 27 March 1990
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Setting Default Permissions
With umask

You can change the permissions for
all sessions by placing a umask
command in your .cshrc file. See
SunOS User's Guide: Customizing
Your Environment.

Table 4-6

And, finally, we make go_carts unreadable and unwritable for other users:

When you create a new file or directory, the system automatically assigns per-
missions. The default setting for new files is

=W
For new directories, the default is
drwxr—-xr-x
You can change the default permission setting for the current session with the
umask command:
umask ogp
where o, g and p are digits corresponding to the permission masks of the owner,

group, and public, respectively.

umask uses three digits to determine the permissions. Permissions are com-
puted according to the following table:

Values and Permissions for New Files

Files Directories
value | Permissions || value | Permissions
0 rw- 0 rwx
1 rw- 1 rw-
2 E—-— 2 r—-x
3 r—- 3 r—-
4 W= 4 WX
5 -w-— 5 -w-
6 - 6 --x
7 - 7 -

umask does not activate execute permission for files.
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Ownerships

Changing File Ownership With

chown

Groups

NOTE

Thus the command
umask 2
or
umask 002
yields permissions of —rw-rw-r-- for files, and drwxrwxr-x for directories.
The command
umask 22

yields permissions of —rw-r--r-- for files and drwxr -xr-x for directories.
Files generally belong to the person or process that creates them.

The ownership of a file can be changed with the chown command. Its syntax is

chown new-owner filename

For security reasons, only the “superuser” can change ownership with chown.
See SunOS User’s Guide: Doing More.

Here’s how you can reassign the file minnesota to the user holly:

Each user may belong to one or more groups. Examples of groups are: everyone
in marketing, all software engineers, or all users on a system. To find out which
groups you belong to, use the groups command:

The 1s -1g command is very similar to 1s -1; in addition to showing you
who owns a file, it tells what the group ownership of a file is:

sSsun Revision A, of 27 March 1990
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4.16. Making Links

A link is a name associated with a file. The SunOS operating system allows
several links to a file at any one time, so the same file can have more than one
name. This is useful when you want to get at a file quickly from within different
directories. Moreover, you can keep a link to a file in a restricted directory, thus
allowing people access to the file without giving them access to the forbidden
directory. When you create a file, the system makes the first link, or filename, for
you. To make an additional link, use the 1n command:

1n oldname newname

If you attempt to make a link to a file in a directory that is on a different disk or
disk partition than that of oldname, you will get an error message of the form:

newname: Cross-device link

In this case, you can use the —s option of 1n to make a symbolic link to the file:

1ln -s oldname newname

A symbolic link is an entry in the directory that points to the name of another
file, rather than to the file itself. A symbolic link can be made across devices,
and can be made even when oldname does not exist. Because a symbolic link
refers to another file’s name, rather than to the file itself, it may be to your advan-
tage to use a symbolic link instead of a regular link when you want to specify an
alternate pathname to the same file.

Both regular (hard) and symbolic links allow you to use newname instead of old-
name to gain permitted access to a file. But neither a regular (hard) link nor a
symbolic link changes the ownership, group, or permissions of a file. So even
though you can make a link to a file that you can’t read, you still won’t be able to
read its contents.

In the case of a hard link, you can remove either the original file or the link, and
you are still left with a copy of the file. In the case of a symbolic link, if you
remove the original file you are left only with the link; that is, a pointer to a file
that does not exist anymore.
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5.1. WhatIs vi?

5.2. Creating a File

Starting vi

vi is found in the directory
/usr/uch.

Editing and Writing With vi

vi is the standard SunOS text editor (“vi” stands for “visual display editor”).
Since vi is not window-based, it can be used on any kind of terminal.

You can enter and edit text with vi, but it is not a word-processor: you format
vi text by inserting codes that are then interpreted by another program, a for-
matter. (Chapter 6 teaches you the basics of formatting a page using nrof£f and
troff codes.)

In this chapter you’ll learn many of the most useful vi commands. You’ll find
that it is a powerful text editor, but that it will take a little time in order to
become proficient. More — and more technical — information can be found in
“Using vi, the Visual Display Editor,” in Editing Text Files.

Note that there is a read-only version of vi, called view. When you open a file
with view, you can use vi commands, but you cannot write (or save) your
changes.

In this section you’ll learn how to start vi, enter text in a file, save (write) the
file, and quit vi. A few simple commands will be introduced, and you’ll make a
practice file that you’ll use for the rest of this tutorial. You’ll also learn about the
three modes of vi: command mode, last-line mode, and input mode.

To start vi, type at a prompt the command v1i, leave a space, type a filename,
and then press (Return].

(If this file already exists, vi will open it; if this is a new file, vi will create it.)

For example, if you wanted to create a file called malleable, you would type:

The vi screen will appear in a moment.
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Entering Text

Figure 5-1  New File
"malleable" [New file]

The cursor appears in the upper lefthand corner of the screen. Blank lines are
indicated by a vertical series of tildes ( ~). The last line of the screen shows the
name of the file and indicates that you’re creating a new file.
One way to enter text in malleable is to type the letter a. This is a command
meaning “append” — it won’t show on the screen.
Now type a few short lines of text, ending every line with a (Rewrn). For the
moment, you can correct your mistakes by backspacing and retyping a line
before you press (Return). Later you’ll learn how to make corrections in more
sophisticated ways.
When you’ve finished entering text inmalleable, type (“escape”). The
cursor will move back onto the last character entered.

A
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Saving Your Work Saving your work creates a record on disk of your file and any changes you’ve
made to it.

To save the text you've entered inmalleable, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>