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Section 1:

Introduction

COHERENT is a professional operating system designed for use on the PC-AT and
compatibles. It has many of the same features and functionality of the UNIX operating
system, but is the creation of Mark Williams Company. COHERENT gives your computer
multi-tasking, multi-user capabilities without the tremendous overhead, both in hardware
and money, required by current editions of UNIX. COHERENT is what UNIX once was: an
efficient system of selected tools and well-designed utilities, that brings out the best in
modest computer systems.

The COHERENT system consists of the following:

* A fully multi-tasking, multi-user kernel.

. Choice of Bourne or Korn shells.

. The Mark Williams C compiler, a linker, an assembler, a preprocessor, and other tools.
. A suite of commands, including editors, languages, tools, and utilities.

. Drivers for peripheral devices, including terminals, ASCII printers, and the Hewlett-
Packard LaserJet printer.

. Libraries, including the standard C library and the mathematics library.

. Sample programs, including full source code for the MicroEMACS editor.

Hardware Requirements

COHERENT runs on an IBM PC-AT or any totally compatible computer that has at least 640
kilobytes of RAM and at least one high-density floppy disk drive and a hard disk.

Before you begin to install COHERENT, be sure to check the release notes that accompany
this manual for a list of tested hardware and known incompatibilities.

How To Use This Manual

This manual is in two parts. The first part consists of a set of tutorials that introduce
COHERENT and its utilities.

If you are new to COHERENT, you should first read the following tutorial, Using the
COHERENT System. This gives you an overview of COHERENT, and will get you up and
running. It also includes information for advanced users on how to administer a
COHERENT system properly.

The following tutorials introduce many of the COHERENT tools and utilities, including the
editors MicroEMACS, ed, and sed; the C language; the language tools awk, lex, and yacc;
be, the multi-precision calculator; make, the COHERENT programming discipline; and
many others.
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Introduction

The Lexicon

The second half of this manual is take up by the Lexicon. The Lexicon consists of
approximately 1,000 articles that summarize all library routines, system calls, and
commands available under the COHERENT system. It also includes numerous articles that
define terminology and give technical information.

The articles are arranged in alphabetical order, to make it easy for you to find information
on any topic. The articles are also linked via their cross-references into a tree structure,
with the “root” of the tree being the article titled Lexicon. You can trace from any one
article in the Lexicon to any other article simply by following the cross-references up and
down the Lexicon’s tree. The Index also references all topics discussed in the Lexicon or the
tutorials, should you wish to look something up quickly.

If you are unfamiliar with a technical term used in this manual, look it up in the Lexicon.
Chances are, you will find a full explanation. If you are not sure how to use the Lexicon,
look up the entry for Lexicon within the Lexicon. This will help you get started. If you have
struggled with multi-volume manuals for other operating systems, we think you will quickly
come to appreciate the Lexicon.

User Registration and Reaction Report

Before you continue, fill out the User Registration Card that came with your copy of
COHERENT. When you return this card, you become eligible for direct telephone support
from the Mark Williams Company technical staff, and you will automatically receive
information about all new releases and updates.

If you have comments or reactions to the COHERENT software or documentation, please fill
out and mail the User Reaction Report included at the end of the manual. We especially
wish to know if you found errors in this manual. Mark Williams Company needs your
comments to continue to improve COHERENT.

Technical Support

Mark Williams Company provides free technical support to all registered users of
COHERENT. If you are experiencing difficulties with COHERENT, outside the area of
programming errors, feel free to contact the Mark Williams Technical Support Staff. You
can telephone during business hours (Central time), send electronic mail, or write. This
support is available only if you have returned your User Registration Card for COHERENT.

If you telephone Mark Williams Company, please have at hand your manual for
COHERENT, as well as your serial number and version number. Please collect as much
information as you can concerning your difficulty before you call. If you write, be sure to
include the product serial number (from the sticker on the floppy disks) and your return
address.

TUTORIAL



Section 2:

Using the COHERENT System

This tutorial introduces the COHERENT system. It introduces such basic concepts as
command and file system, and walks you through simple exercises to help you gain some
familiarity with the dimensions of COHERENT. If you are new to COHERENT, you should
read through this tutorial first. Not every section in here will be immediately useful to every
user; for example, a beginner will probably not need to study the section on system
administration, at least at first. But sooner or later, you will need to work with all of the
material in this tutorial.

If you are unfamiliar with what an operating system is, or if you are unsure how
COHERENT differs from other operating systems (such as MS-DOS), turn to the Lexicon
article for COHERENT. There, you will find a brief description of what an operating system
is and what makes COHERENT special.

Before you can begin to use this tutorial, you must install COHERENT on your computer. If
you have not yet done so, turn to the Release Notes that came with this manual and follow
the directions in them.

How Do | Begin?

For everyone, there's that first time. You have installed COHERENT on your computer,
you've checked the file system, mounted all of your file systems, and have gone into multi-
user mode. Now you are sitting in front of your computer and all you see on your screen is
the enigmatic phrase:

Coherent login:

“What,” you ask yourself, “do I do now?” Well, the rest of this section will tell you how to get
started with COHERENT.

Logging in

To begin, you must log in. Unlike MS-DOS, COHERENT is a multi-user system: many
people can use the same computer, accessing it either via terminals that you plug into the
computer’s serial ports, or via modem. Each user owns his personal set of files, his special
way of setting up his environment, his own mailbox, and other things which are special to
him alone. Because many people can use COHERENT, before you begin to work with
COHERENT you must tell it who you are. This process of identifying yourself to
COHERENT is called logging in. That mysterious prompt

Coherent login:
is COHERENT's way of asking you who you are.

To log in, type your personal login identifier. You set this identifier when you first installed
COHERENT on your computer. Most people set their login identifier to their initials or their
first names, usually in all lower case letters. Once you type your login identifier, press the
<Return> key (sometimes labelled as <Enter>). If you did not set up a login for yourself
during installation, log in as the superuser root and add one for yourself. For information
on how to log in as the superuser, see below. For information on how to add a new user,
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see the section on Adding a New User, below, or see the Lexicon article for the command
newusr.

While you were installing COHERENT on your system, you were given the option of setting a
password for your login identifier. This is done to stop other users from logging in as
yourself — or to keep outside “crackers” from dialing into your system and vandalizing it. If
you did set a password, after you enter your login identifier COHERENT will prompt you for
it with the following prompt:

Password:

Type your password. Note that COHERENT does not display the password on the screen as
you type it; this is to prevent bystanders from seeing your password over your shoulder as
you enter it. After you type your password, again type <Return>.

If you entered your login identifier and passwords correctly, COHERENT will display the
command prompt:

$

This is COHERENT's way of saying, “Give me a command, I'm ready to go!” If you made a
mistake while logging in, either with the identifier or the password, COHERENT will reply,

Sorry!
and display its
Coherent login:

prompt again. Try again. until you do manage to log in. If you have received the ‘$’,
congratulations! COHERENT is now ready to work with you.

Special Terminal Keys

The next sections will introduce you to a few elementary COHERENT commands. Before we
continue, however, you must first become familiar with a few special keys on your
computer’s keyboard, and with the special meanings they have to the COHERENT system.

One special key on the keyboard will be used frequently in your work: the <Return> key.
As noted above, this key is sometimes labelled <Enter>.

You must conclude every command you type into COHERENT by pressing the <Return>
key. This tells COHERENT that you have finished typing, and that you now want it to
execute your command. COHERENT will not execute your command until you press this
key.

Another special key is the control key. This key is usually labelled Ctrl or cntl or cont.
Most terminals place it to the left of the keyboard. This key is used to send certain special
characters.

The ctrl key is like another kind of shift key: to use it, hold it down while you press another
key. For example, to send the computer a <ctrl-D> character, hold down the ctrl key, strike
the D key, then release both keys.

Because control characters have no corresponding printable characters, in this tutorial they
will be represented in the form:

<ctrl-D>

for the character ctrl-D.

TUTORIAL
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While you are typing information into the COHERENT system, you can correct the
information before it is processed. Two keys will help you do this. The first is the <kill>
character, which erases the line entirely and allows you to begin again. This is usually
<ctrl-U>.

The other key is the <erase> character, normally <ctrl-H> or <backspace>. This moves the
cursor one character to the left, to erase the most recently typed character. <ctrl-H> also
serves as the backspace key.

One more special key is the <interrupt> key. This key aborts a command before it normally
finishes. By default, <ctrl-C> is the abort key on your keyboard.

Try Some COHERENT Commands

Now that you've logged in to your COHERENT system, try a few simple COHERENT
commands to get a feel for COHERENT. Type the following examples just as they are
shown, and observe what COHERENT does in response to each. Be sure to end each line
with a <Return> .

The first example uses the command cat, to let you type a small chunk of text and save it in
a file.

cat >fileO1l
This is a sample COHERENT file.
<ctrl-D>

Remember, don't type <ctrl-D> literally — rather, hold down the ctrl key and press ‘D’ at
the same time.

In the above script, the characters cat tell COHERENT to invoke its concatenation program.
The characters >fileO1 tells COHERENT to write what you type into a file that you name
fileO1. The line

This is a sample COHERENT file.

is the text that COHERENT writes into fileO1. Finally, <ctrl-D> signals COHERENT that
you have finished typing.

Now type:
cat file0O1l

This command again invokes the concatenation program cat, but this time tell it to print on
your screen the contents of fileO1, which you just created. In reply to your command,
COHERENT should print on your screen:

This is a sample COHERENT file.
which is the text you entered in the previous exercise.
Finally, type the command:

lc

This command lists all of the files that you have in the current directory. In reply to your
command, COHERENT should print on your screen:

Files:
fileo1l

which is the file you just created. (You may see other files as well.)

TUTORIAL
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Congratulations! You have just made COHERENT work for you.

To review: The first command, cat, created a file and filled it with some text; the second cat
typed the file out on your terminal; and the command lc printed the name of each of your
files. The following sections of this tutorial describe each of these commands in more depth.
Each command also has its own entry in the Lexicon, which appears in the second half of
this manual; look there for a full description of each command, what it does, and how you
can use it.

Giving Commands to COHERENT

Once you have logged into COHERENT, all of its resources are yours to command.
COHERENT's commands give you control over these resources.

Every COHERENT command has the same structure: the command name, which tells
COHERENT the command you want it to execute; and the arguments, which detail what you
want the command to do, how you want it to do it, and to what you want it done.

Some commands consist only of the command name, and do not take arguments. For
example, the command

1c

which was introduced in the previous section, has lc as the first part and prints the names
of all files in the current directory, in columns. If you have no files, lc prints nothing.

The second part of the command consists of the arguments given to the command. (These
are also known by the term parameters.) Arguments are separated from each other by
spaces or tab characters.

The arguments of the command are further divided into options and names. Names usually
name files; options modify the action of the command. An option is usually prefixed by a
hyphen ‘-’

An example of a name argument is shown in this example of a cat command:
cat fileOl
This command types the contents of fileO1 on your terminal. The name argument is fileO1.

For an example of options, consider the command Is. Is lists your file names one name per
line. Thus, typing

1s
produces a list of the form:
fileoOl

However, Is can tell you more about a file than just its name. To see additional information
about each file, type:

1s -1
The ‘-1’ option to Is prints a “long” output, of the following form:
-Irw-r--r-- 1 you 17 Sat Aug 15 17:20 fileOl

This listing shows the size of the file, the date it was created or last modified, and its degree
of protection. The letters to the left of the listing give the permissions for the file; these
describe who is allowed to do what to the file. These are described in detail in the Lexicon
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articles for the commands Is and chmod. The other entries on that line respectively name
the owner of the file (in this case, you); the size of the file in bytes; the date and time the file
was last modified; and finally, the file’s name.

As an example of combining an option parameter with a name parameter, consider the
command:

1ls -1 fileO1

This invokes the command Is, tells it to print a long listing, and tells it to list only the file
fileO1.

As you will see in the following sections, almost all COHERENT commands have this syntax.

help, man: Help with Commands

The COHERENT system has two commands that give information about other commands:
the help command, which prints a brief summary of how to use a command; and the man
command, which prints the full Lexicon entry for that command on your screen.

To find out about the help command, type
help
by itself, or type:
help help
The latter command tells help to print the help entry for the help command itself.
To get information on the lc command, type:
help 1lc

To obtain detailed information on a command, use the man command. (man is short for
“manual”.)As noted above, the man prints on your screen a duplicate of that command’s
entry in the Lexicon. To learn more about the man command itself, type:

man man

If your screen fills with information, man will wait for you to type <Return> to continue.
This is to prevent you from missing information should it scroll too fast. man also waits for
you to type <Return> after it prints the last line of the description.

Our survey of elementary commands will conclude by describing two important tasks: how
to reboot the computer, and how to log out.

Shutting Down COHERENT and Rebooting

Under many operating systems, such as MS-DOS, rebooting is as simple as pressing a
couple of keys or cycling power on the computer. The COHERENT system, however, is a
multi-user, multi-tasking operating system that is more sophisticated than MS-DOS or
similar operating systems. COHERENT maintains an elaborate system of internal buffers
that are designed to reduce the frequency with which a program has to read data from, or
write data to, the hard disk. If you were just to turn the computer off and turn it on again,
all of the data in those buffers would be lost. At the very least, each user would lose
whatever data he was working with at the time; at worst, the COHERENT file system could
be damaged and files lost.
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For this reason, it is extremely important that you shut down COHERENT properly. You
must follow these procedures if you want to shut off the computer, or if you wish to reboot
MS-DOS.

To shut down COHERENT, do the following:

Log in as the superuser root by typing the following command:
su root

COHERENT will ask you for the superuser’s password; type the password that you
assigned to the superuser when you installed COHERENT on your computer. The
Lexicon article on superuser describes what the superuser is; as will later sections of
this tutorial.

Once you have logged in as the superuser, type the following command:
/etc/shutdown

As its name implies, this command shuts down the COHERENT system. The
command will ask you if you really, truly wish to shut down COHERENT; reply ‘y’, for

, ”

yes”.

COHERENT will indicate that it has returned to single-user mode by printing the
prompt ‘#. When this prompt appears, type the command:

sync

This command flushes all buffers and writes their contents to the hard disk. When
you first type this command, you should hear or see the disk in action. Now, type it
again. You probably will not hear any activity from the disk: that is because the
buffers have been flushed and nothing remains to be written to the disk.

Now, you can turn the computer off. If you wish to reboot COHERENT, instead of
turning the computer off type the command:

/etc/reboot

This will reboot COHERENT automatically. Or, you can type <ctrl><alt><del>, or
press the reset button on your computer (should it have one).

After you have rebooted your computer, just sit back and wait until you receive the
Coherent login: prompt on your screen.

If you wish to reboot MS-DOS, type the command:
/etc/reboot

Instead of sitting back, however, watch the computer: wait until you see the computer
attempting to read from the floppy-disk drive. At that moment, press the number key
that corresponds to the hard-disk sector on which you stored MS-DOS, from O to 7.
For example, if MS-DOS is kept on partition 2, then press 2 when the computer is
attempting to read the floppy-disk drive. Be sure to press the number key that is on
the main bank of keys, — not the key on the numeric keypad.

That’s all there is to it. Shutting down is relatively simple and straightforward; but if you do
not take the time to shut COHERENT down properly, you will find that you have destroyed
some or all of your data.
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Logging Out

As noted above, logging in tells COHERENT who you are and that you wish to work with
COHERENT for a while. When you have finished working with COHERENT, you must tell
COHERENT that you are done for now. This process is called logging out.

There are three ways to log out. Each involves typing a special command to the COHERENT
prompt. The first way is to type <ctrl-D> at the COHERENT prompt. The second is to type
the command:

login
which logs you out and prepares for another login.
The third way is to type the command:
exit
Each of these commands has the same effect: the COHERENT system flushes all buffers
that you “own” and prints the prompt
Coherent login:

on your screen. At this point, you cannot issue any commands to COHERENT; but you (or
someone else) can log into COHERENT from this terminal.

Please note that logging out is not the same as shutting down COHERENT. When you shut
down COHERENT, you are shutting down the entire system. When you log out, however,
you are simply ceasing to work with COHERENT. After you log out, COHERENT continues
to work on its own: organizing files, exchanging information with other computers via
modem, executing programs for users who have logged in via modem or other terminals,
and in general making itself useful. If you shut off the computer after you log out, you will
damage the file system, just the same as if you shut it off while you were logged in.

The following sections in this tutorial will go into COHERENT's commands in much more
detail. All, however, will build on the elementary actions presented here: logging into
COHERENT; issuing commands; receiving responses from COHERENT; and logging out.

Working With Files and Directories

The file and the directory are the cornerstones of the COHERENT system. Practically
everything you do on the system will involve files: changing files, invoking files, transmitting
or receiving files, filling files up or emptying files out. And directories let you organize
masses of files into a rational hierarchy.

This section discusses manipulating files and directories under the COHERENT system. It
covers the following;:

. What file and directory mean to COHERENT

. Introduces the commands for manipulating files, directories and their contents

. Discusses more advanced topics, such as creating and mounting new file systems
. Tours the COHERENT file system

This section of the tutorial covers much ground in a relatively brief space. Readers who are
new to personal computers should concentrate on the earlier sub-sections, which cover
elementary topics; whereas more experienced readers may wish to concentrate on the later
sub-sections, which cover the more technical material.
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File Names

A file is a mass of electronic impulses that is given a name and stored on a disk. Files are
given names to make them easy for you to retrieve. COHERENT has rules about how files
can be named, to ensure that each file’s name is unique.

The following are examples of legal file names:

.profile
FileO1l
cmd. sh
fileO1l
test.c

File names are generally made up of upper-case and lower-case letters and numbers.
COHERENT, unlike MS-DOS, distinguishes capital letters from lower-case letters; therefore,
to COHERENT the file names FileO1 and fileO1 are different.

Any character can be used to name a file, including a control character. We recommend,
however, that you names files using only upper- or lower-case alphabetic characters,
numerals, and the punctuation marks ‘.’ or *_’

The file name must not be more than 14 characters long. If you specify a longer name,
characters beyond the 14th will be lopped off and thrown away. For example, COHERENT
regards the file names

this_is_very_long_file name 1
and
this_is_very_long file name 2

as being identical.

Introduction to Directories

A directory is a group of files that have been given a name. Directories let you organize files
systematically. This may not seem important now, but as you work with COHERENT you
will find that you accumulate hundreds, or even thousands, of files; without system of
directories to organize files, you would quickly lose track of what each file held, and find it
nearly impossible to find any given file within your system.

Because files are stored within directories, the complete name of a file actually consists of
its name plus the name of the directory in which it is stored. This lets COHERENT
distinguish files that have the same name but are stored in different directories.
COHERENT uses the slash character */’ to distinguish a directory name from a file name;
for example, to view the contents of file junk in directory text_files, you would use the
command:

cat text_files/junk

This system of naming will be described in full in the next sub-section; for the moment, just
bear in mind that for COHERENT to find a file, you must tell COHERENT not only the name
of the file, but the name of the directory in which it is kept.

When you work with COHERENT, you are always “in” a directory.. The directory you
happen to be “in” at any given moment is called the current directory. The current directory
is the one whose files you are working with at this moment. When you type the name of a
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file and do not mention what directory it is stored in, COHERENT assumes that the file is
kept in the current directory. COHERENT includes commands that let you shift from one
directory to another.

When you log into COHERENT, COHERENT places you “in” a directory that you “own”.
This directory is called your home directory. You control all of the files in your home
directory; it is your “base of operations” for working within COHERENT.

Path Names

As you may have deduced by now, a directory can contain both files and other directories.
The directories within a directory may themselves contain both files and directories; which
then may contain other files and directories; and so on.

This design of directories branching into other directories, which in turn branch into still
other directories, is called tree structured. As the tree-metaphor implies, the COHERENT
system of directories has a root directory, that is, a directory that is not contain in any other
directory but from which all other directories descend, directly or indirectly. The name of
the root directory is simply:

/

One subdirectory of the root directory is called usr. This subdirectory contains the home
directories of all users. Other common paths for home directories are /u and /usr/acct. To
list the names of all user directories, type the command:

lc /usr
If your login name is henry, then the command
lc /usr/henry

lists the names of the files in your home directory. Please note that in the argument
/usr/henry, the first slash names the root directory; all subsequent slashes serve simply to
separate one directory name from the next.

The name /usr/henry is called a path name. The term “path name” means the full name of
a given file or directory — including all the directories that lead from the root directory to it.

Path names may be full or partial. All full path names begin with / for root, and continue
with further subdirectory names. Path names that do not begin with a slash are partial;
COHERENT automatically prefixes them with the path name of the current directory to
make them complete before it uses them.

The elements of path names are separated by slashes, so if there were a file in
newdirectory named newfile, you would refer to it as

newdirectory/newfile

The absence of a beginning slash indicates that the path name begins in the current
directory. Thus, if your home directory name is henry, then another way to name the path
to newfile is to type:

/usr/henry/newdirectory/newfile

The following diagram gives a rough description of the structure of the COHERENT file
system:
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bin usr

henry other

Please note that unlike a real tree, the root of a tree structure has its root at the top rather
than at the bottom. Here, the root directory ‘/’ is at the top of the structure. It contains the
directories bin and usr (among many others). Directory usr contains directories henry and
other (again, among many others. These directories can contain many other directories and
subdirectories.

In summary, a path name lists all the subdirectories leading from the root directory to the
file in question. In the above example, newfille is a file in subdirectory newdirectory, which
in turn is a file in the home directory henry, which is further a file in the directory usr. The
directory usr is a file in the master or root directory for the system.

You don’t need to specify all of this, fortunately, whenever you want to specify a file in a
subdirectory. COHERENT assumes that partially specified path names are within the
current directory. Therefore, you can specify a subdirectory by specifying the name of the
directory first, followed by the rest of the path name.

o

COHERENT also allows two special abbreviations for directories. The abbreviation
always represents the current directory’s parent directory. In the case of the directory
/usr/henry, directory usr is the parent of directory henry. In other words, ‘..’ stands for
the directory in which the current directory resides. Every directory in the system except

the root directory has a parent. For the root directory, ‘.." refers to itself.
Another directory abbreviation is ‘.’, which means the current directory.

The following sub-sections describe the commands that COHERENT includes for
manipulating files and directories. As you work with COHERENT, you will use these
commands continually, so it would be worth your while to spend a little time learning them.

Is, lc: Listing Your Directory

This sub-section introduces two of the more commonly used commands: Is and lc. Both Is
and lc list the files in a directory.

To see how these commands work, presume that your directory has the files created in
previous sections and that you did not remove directory newdirectory. To list the files in
your directory, simply use the command with no parameters:

1s
This produces a list of files, such as:

another
backup

docl

doc2

fileO1
file02
newdirectory
stuff

The command lc also lists file names, but it prints the files and directories separately, in
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columns across the screen. For example, typing
lc
gives something of the form:

Directories:
backup newdirectory

Files:
another docl doc2 file01l file02
stuff

If you want to list files in a directory other than your own, name that directory as an
argument to the command. For example, /bin is a directory in the COHERENT system that
contains commands. Type

lc /bin
and lc will print the contents of /bin.

Both 1s and lc can take options. An option is indicated by a hyphen ‘-’. The option must
appear before any other argument. For example, to list only the files in the directory for
user carol, leaving out any directories, use the f option with lc:

lc -f /usr/carol
Or, if you type the command
lc -f

the COHERENT system prints all of the files in the current directory. The following gives
the commonly used options to the command lc:

-d List directories only, omitting files
-f List files only, omitting directories
-1 List files in single column format

Is produces a list of file names, one per line, and optionally much more information. To
produce all the information, use the -1 option (note that this is an “el”, not a numeral 1):

1s -1

The following gives a sample of the long list that this option produces. Headings have been
added to show the meaning of each column:

Size, Modification
Mode # Ouwner Bytes  Date Time Name
-rw-r--r-- 1 you 17 Wed Aug 19 17:51 fileO1
drwxrwxrwx 2 you 32 Wed Aug 19 17253 backup
-Yw-r--r-- 1 you 17 Wed Aug 19 17:53 docl

The meaning of each column will be explained later. For now, note that the last column
gives the name of each file, and the fourth column from the left gives the size of each file, in
bytes.
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cat: Print Contents of a File

The command cat opens and prints the contents of a text file — that is, a file of source
code, a document, or a message file. For example, to list the contents of file fileO1, type:

cat fileO1

This command types the file’s contents on the terminal (sometimes also called the standard
output).

Another use for cat — the use from which it gets its name — is to concatenate several files
on the standard output. For example, the command

cat one two three
prints the files one, two, and three, one after the other, on the screen.

You can use cat to concatenate several files into one file by redirecting the standard output
into a file. The special character ‘>’ tells COHERENT to redirect the standard output into a
file. For example, the command

cat one two three >four

concatenates files one two three into file four. four need not exist prior to this command;
if it does, its previous contents are replaced with the data redirected into it.

Redirection is a very useful feature of COHERENT that will be used through the rest of this
tutorial. The ‘>’ operator also gives an example of the set of operators that can be used with
COHERENT commands. These operators, which increase the power of each COHERENT
command, will be described in detail later in this tutorial.

more: List Files on the Screen

If the file you list with cat is more than 24 lines long, the beginning lines of the file scroll off
the screen too quickly for you to read them. To ensure that you see all of the lines in the
file, use the command more.

more prints a file in 24-line chunks. After it has listed a chunk of text, it pauses and waits
for you to press <space>. If you call more with an option of -s,
more -s file

¢

it will skip all blank lines that are in the text file.

mkdir: Create a Directory

The command mkdir creates a new directory. For example, to create a new directory named
newdirectory, type the following command:

mkdir newdirectory

If you follow this command with le, it lists your regular files, but it also lists newdirectory
separately as a directory:

Directories:
newdirectory
Files:
fileO1 file02
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To refer to any files in newdirectory, use its name in specifying the path name.
Now, create a file in the new directory:

cat >newdirectory/newfile
lines to be

contained in newfile
<ctrl-D>

This command copies lines to the file described by the partial path name
newdirectory/newfile.

cd: Change Directory
The command cd changes the current working directory. For example, the command
cd newdirectory

moves you into directory newdirectory that you created in the previous sub-section. Now,
if you type the command lc, to show the contents of the current directory, it will show the
following:

Files:
newfile

To return to the previous directory, use the command:
cd ..
As noted earlier, the abbreviation ‘.’ always indicates the current directory’s parent

directory.

pwd: Print Working Directory

The command pwd prints the name of the current, or working, directory. For example, if
your login name is henry, then if you type

pwd

you will see:
/usr/henry

Now, use the cd command to switch to directory newdirectory, as follows:
cd newdirectory

When you type
pwd

you will see:
/usr/henry/newdirectory

Finally, use the ed command to return to the previous directory, as follows:
cd ..

When you type
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pwd
you now see:
/usr/henry

If you are ever unsure what directory you are in, use the pwd command.

mv, cp: Move and Copy Files

The command mv moves files. You can move a file from one name to another within the
current directory (in effect rename the file), or you can move a file from one directory to
another.” The mv command takes two parameters: the first names the file to be moved; the
second names either the new name that you are giving to the file, or the directory into
which you are moving the file.

For example, to move file fileO1 into directory newdirectory, type:
mv file0l newdirectory

To see where file01 is now, type the following command:
lc newdirectory

The result is:

Files:
newfile

To move newfile back into the current directory, use the command:
mv newdirectory/newfile .
Remember, the abbreviation ‘." always stands for the current directory.

As noted above, the mv command can also be used to rename files within the current
directory. For example, to change the name of newfile to oldfile, use the following
command:

mv newfile oldfile

If the current directory already has a file named oldfile, it will be thrown away and replaced
with the file that used to be named newfile.

The command cp copies a file. This command has two parameters: the first names the file
to be copied, and the second names the file or directory into which it is to be copied. For
example, to copy oldfile in the current directory back into newfile, use the following
command:

cp oldfile newfile

If newfile already exists, it will be replaced by a copy of oldfile.

If you wished to copy newfile into directory newdirectory, use the command:
cp newfile newdirectory

Now, when you type the command
lc newdirectory

you will see:

TUTORIAL



Using COHERENT 17

Files:
newfile

As you can see, newfile has been copied into newdirectory. If newdirectory had already
contained a file called newfile, that file would have been replaced with the newer newfile
being copied into newdirectory.

The following example summarizes what'’s been presented so far about files and directories.

For purposes of the example, assume that your login name is henry, and that you have in
your home directory files doc1 and doc2 that you wish to back up for safekeeping.

Before you can back up these files, you must first create them. First, use the command cat
to create file fileO1, as follows:

cat >docl
a few
lines of
text
<ctrl-D>

Likewise, create file doc2:

cat >doc2
second file
with some text
<ctrl-D>

(Don’t forget that <ctrl-D> means to hold the control key down and simultaneously type D.)
The command lc will now show you the files and directories in your current directory:

Directories:
newdirectory
Files:
docl doc2 newfile oldfile

The next step is to create the directory to hold the back-up copies. To help remind yourself
what the directory is for, name it backup.

mkdir backup
Now, Ic shows you:

Directories:

backup newdirectory
Files:
docl doc2 newfile oldfile

The next step is to use cp to copy your files into backup:

cp docl backup
cp doc2 backup

After you issue these commands. Ic still says:
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Directories:
backup newdirectory
Files:
docl doc2 newfile oldfile

However, if you list the contents of subdirectory backup
lc backup

you will see:

Files:
docl doc2

The files have been successfully copied into the back-up directory.

For a full description of these commands and the options available with each, see their
respective entries in the Lexicon.

rm, rmdir: Remove Files and Directories

The command rm removes a file. For example, if you wish to remove file doc2 in directory
backup, type the following command:

rm backup/doc2

After typing this command, use the command lc to show the contents of directory backup,
as follows:

lc backup
You should see:

Files:
docl

As you can see, file doc2 has been removed.

You can remove several files at once, simply by listing them on the rm command’s
command line. For example:

rm file0l file02
removes files fileO1 and file02.

Note that once you remove a file with rm, it is gone forever. The COHERENT system does
not warn you if you rm several files at once; it will assume that you know what you're doing
and carry out your command silently. For this reason, be careful when you use the rm
command, or you may receive a rude surprise.

You cannot use the command rm to remove a directory. COHERENT does this to help
prevent you from wiping out an entire file system with one simple rm command. To remove
a directory, use the command rmdir. For example, to remove the directory newdirectory,
type:

rmdir newdirectory

Note that before you can delete a directory, that directory must not have any files or
directories in it. If you try to remove a directory that has files or directories in it,
COHERENT will print an error message on your screen and refuse to remove the directory.
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For a full description of these commands and the options available with each, see their
respective entries in the Lexicon.

du, df: How Much Space?

Files occupy space on your hard disk. (A corollary to Parkinson's law states that files
expand to fill the disk allotted to them.) It is somewhat disconcerting to attempt to save a
large file, only to find that you have run out of disk space. To help you manage your hard
disk, COHERENT includes the commands du and df.

The disk-usage command du tells you how much disk space the files in the current
directory occupy. If the directory has sub-directories, these are listed separately. du prints
disk usage in blocks; each block is 512 bytes (half a kilobyte).

The disk-free command df tells you how many blocks are left free on your disk. By default
it prints information only about the file system you are now in.

If you find that you are running low on disk space, you must free up some space. You can
do that by removing files you no longer need; by compressing files that you do not use often;
or by backing files up to floppy disk and then removing them. We have already described
how to remove files. Look in the Lexicon entry for the command compress for information
on how to compress and uncompress files. Following sections in this tutorial will describe
how to copy files to floppy disk.

For more information on these commands, see their respective entries in the Lexicon.

In: Link Files

COHERENT has a feature that allows a file to have more than one name. When you create
a file, you give it a name; COHERENT links the name you give the file with its internal
system of managing files. (For more information on how COHERENT identifies files, see the
Lexicon entry for i-node.) COHERENT allows you to give a file more than one name; another
way of expressing this is to say that you can give a file multiple links..

To create a new link to an existing file, use the command In. This command takes two
arguments: the first names the file to which you wish to give a new link, and the second
gives the name that you wish to link to that file. If the name you are linking to a file is
already being used by a file, that name is unlinked from its current file and linked to the file
named in the In command line.

For example to link the file doc1 to the name another, use the following command:
1n docl another

The “new” file has the same data in it as the “old” file; in fact, the names doc1 and another
are synonyms for the same file.

The next point is somewhat subtle. When you use the command rm to remove a file, what
you are actually doing is breaking the link between that file and its name. The file is not
actually removed from disk until all links are broken between it and all of its names. In the
above example, if you use the command

rm another

to remove the file another, the file docl remains in existence, and the data to which the
names another and doc1 remains on the disk. If you then use the command

TUTORIAL



20 Using COHERENT

rm docl

to remove docl, then you will have broken all links between that file and the COHERENT
system, and COHERENT will remove it from the disk.

Links are useful if you wish a file to be used in two different contexts but have the same
data. For example, if you file docl in two different manuscripts, you can create links to the
file in two different directories, one for each manuscript. Thus, any changes you make to
the file under either its names will appear automatically in both manuscripts. Note that if
you copy over one link to a file, all links still point to the same file. However, if you use
either a command of the form

In -f file0l file02

or a command of the form
mv file0l file02

only the link which is overwritten points to the new file; other links continue to point to the
old file.

As always, see the Lexicon for a full description of the In command.

File Permissions

As you recall, the command Is -1 prints a mass of information about each file. The following
repeats the information that appeared when you typed Is -1:

Size, Modlification
Mode # Owner Bytes Date Time Name
-rw-r--r-- 1 you 17 Wed Aug 19 17:51 file01
drwxrwxrwx 2 you 32 Wed Aug 19 17:53 backup
-rw-r--r-- 1 you 17 Wed Aug 19 17:53 docl

Column 3 names the owner; in this example, you represents your login name, whatever you
have set it to. Column 4 gives the size of the file, in bytes. Columns 5 through 7 give the
day of the week and the date on which the file was last modified. Column 8 gives the time
the file was last modified or, if the file was last modified more than a year ago, the year it
was last modified. Column 9 gives the name of the file.

Column 1 gives the mode of the file. The mode summarizes the permissions attached to this
file.

Before going further, the concept of file permissions should be reviewed. COHERENT is a
multi-user operating system, which means that more than one person can log into the
system, walk through its file system, execute commands, and manipulate files. Every user
has files that she “owns” — that is, that she has created and that she wishes to protect
against being altered or removed by others. After all, it would be disconcerting if you were
to log into your system, only to find that some of your key files had been trashed by another
user, without your knowledge or permission.

The COHERENT system protects files by its system of file permissions. Permissions have
two aspects: the type of permission, and the scope of permission. There are three types of
permission:
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read permission
Permission to read a file.

write permission
Permission to write into a file.

execute permission
Permission to execute a file, assuming that file contains executable code instead of
text.

Likewise, there are also three types of scope:
user The permissions extended to the owner of the file.

group The permissions extended to the group of users to which the owner belongs. For
more information on what group is, see the Lexicon entry for group.

other The permissions extended to all other users.

The mode column describes all permissions attached to a file. It also gives other
information about a file, such as whether the file is a directory. Taking the entry for file
fileO1 as an example, we see:

1 2 3 4 #Owner Size Date Time File name
-rw-r--r-- 1 you 17 Sat Aug 15 17:20 fileO1l

As you can see, the mode field is divided into four subfields, in this example labelled ‘1’
through ‘4"

Subfield 1 indicates whether this file is a directory. If the file were a directory, this would
contain a d; otherwise, it contains a hyphen.

Subfields 2 through 4 describe the type of permission extended to, respectively, the owner,
the owner’s group, and other users. Each subfield consists of three characters. The first
character indicates whether the file is readable; if it is, then the character is an ‘r’;
otherwise, it’s a hyphen. The second character indicates whether the file is writable; if it is,
then the character is a ‘w’; otherwise, it’s a hyphen. The third character indicates whether
the file is executable; if it is, then the character is an ‘x’; otherwise, it’s a hyphen.

In the above example, file fileO1 grants read and write permission to its owner, read
permission to the other members of the owner’s group, and read permission to all other
users.

The COHERENT system has a set of default permissions that it applies to every file when it’s
created. To change this default set of permissions, use the command umask. For
information about this command, see its entry in the Lexicon. To change the permissions of
an existing file, use the command chmod, as described in the following sub-section.

chmod: Change File Permissions

To change the mode of a file, use the change-mode command chmod. For example, to
protect file doc1 in directory backup from being overwritten, use the command:

chmod -w backup/docl

where the -w means “remove write permission” and is followed by the file name.
Henceforth, if you try to write into this file, the COHERENT system will refuse to do so and
will print an error message on your screen.
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To allow other users to read the backup file doc2, type:
chmod o+r backup/doc2
where the letter o signifies “other users”, and the +r tells chmod to grant read permission.
To see the new set of permissions, type the command:
1s -1 backup
As you can see, the mode string has changed from what it was above.

Directory access permissions are similar to file access permissions in that they can easily be
changed via command chmod. However, the permission bits have different meanings for
directories. Permitting reads on a directory allows the user to see the contents of the
directory via commands such as lc or Is; permitting execution on a directory allows access
to the files in the directory; and permitting writes on a directory allows the user to create or
delete files in the directory, regardless of the permissions on the actual file. The latter
causes the most difficulty for new users since they mistakenly associate file deletion
permissions with the actual file rather than with the directory containing the file.

Creating and Mounting a File System

Earlier, we described how the COHERENT system consists of a tree of directories; and how
that tree branches from the root directory ‘/*. This is a useful description, and true as far as
it goes; but the full situation is a little more complex.

The tree of COHERENT directories in fact consists of any number of file systems, each of
which exists on its own physical device. A physical device may be a partition on your hard
disk, a floppy disk, or even a chunk of RAM.

The COHERENT system contains a suite of commands that let you create a new file system
on a physical device, and graft (or mount) that new file system onto the COHERENT
directory tree. The following few sub-sections will walk you through the steps of creating a
new file system on a floppy disk and mounting it onto your existing COHERENT directory
tree. These descriptions may be a bit too advanced for beginners; but most users will file
them to be interesting and helpful.

fdformat: Format a Diskette

The first step in creating our new file system is to format a floppy disk. The command
fdformat formats a diskette. When a diskette is formatted, COHERENT writes information
on each track that makes it possible for the diskette to hold a file system.

fdformat uses the following syntax:
/etc/fdformat device

where device is the name of the device to be formatted. To format a high-density, 5.25-inch
diskette, use the command:

/etc/fdformat /dev/fhao
To format a high-density, 3.5-inch diskette, type:
/etc/fdformat /dev/fva0

To format a low-density, 5.25-inch diskette, type:
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/etc/fdformat /dev/f9a0

For this example, we'll assume that you have a high-density. 5.25-inch floppy disk. Insert
into drive O (that is, drive A) of your computer, and type the command:

/etc/fdformat -v /dev/fhaO

The -v option to fdformat tells it to verify that the disk is sound. This option means that
the command will take longer to execute, but in the long run it's worth it as it will ensure
that you do not waste time to trying to copy data onto a flawed disk.

When this command has finished executing, leave the floppy disk in drive O.

See the Lexicon entry for fdformat for more information on this command and its options.

mkfs: Create a File System

The command mkfs creates a file system on a physical device. This command has the
following syntax:

/etc/mkfs special proto

special names the physical device on which the file system is to be built. proto is either a
number or a file name. If it is a number, mkfs builds a file system of that size in blocks.

For our example, type the command:
/etc/mkfs /dev/fha0 2400

This command will write a file system onto device /dev/fhaO, which in this case represents
the floppy disk in drive O that we just formatted. The number 2400 represents the number
of blocks that fits onto such a disk. Please note that the above example is for a 5.25-inch,
high-density floppy disk. For directions on how to create a file system on a floppy disk of
different size or density, see the Lexicon article on floppy disks.

If proto is not a number, mkfs assumes that it is a prototype file. The command badscan
scans a physical device for bad blocks and writes such a prototype file for you. Prototype
files are beyond the scope of this example; but for information on them see the Lexicon
entry for badscan or the Lexicon entry for floppy disks. The latter article summarizes all
the ways in which floppy disks are used by the COHERENT system.

mount: Mount a File System

Now that you have formatted your floppy disk and built a file system on it, you can mount
the newly created file system. Mounting grafts this device’s file system onto the COHERENT
system’s directory tree. Thereafter, you can write files onto that device, read them, remove
them, or do anything else that you wish with that device and its contents.

mount has the following syntax:
/etc/mount device directory

device names the physical device whose file system is to be mounted. directory names the
base directory for that file system. The base directory is the directory by which the file
system is accessed. For example, directory /usr is the base directory for the file system that
holds all users’ home directories. We'll describe base directories a little further in a few
paragraphs.
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For purposes of our example, type the following command:
/etc/mount /dev/fha0 /f0
This mounts the file system on the disk in drive O onto base directory /£0.

The base directory by convention is a directory in the root directory ‘/’. You do not have to
do this, however. For example, if your user name was henry and you wished to mount the
file system on the floppy disk in your home directory, you could type:

/etc/mount /dev/fha0 /usr/henry/backup

This will mount the file system on the floppy disk onto directory /etc/henry and name its
base directory as backup. Note that if directory backup already existed in directory
/usr/henry, its contents will be inaccessible until you unmount the file system on the
floppy disk. Unmounting is discussed in the following sub-section.

For more information on mounting a file system, see (surprise!) the Lexicon article mount.

Using a Newly Mounted File System

Now that you have created and mounted a file system, you can use it like any other
directory. To see how this works, type the following command:

cat >/f0/testfile

Here's some text we’re writing onto the
newly mounted file system on a floppy disk.
<ctrl-D>

Here's you can use the cat command to write some text into file testfile which lives on the
floppy disk you just mounted. To see that this text has been written there, type:

cat /fo/textfile
You should see the floppy-disk drive whirl briefly, and the following appear on your screen:

Here’s some text we’re writing onto the
newly mounted file system on a floppy disk.

You can now use this file system like any other, even though it lives on a floppy disk rather
than your hard disk. As you can see, this is an easy way to extend the size of your
COHERENT system'’s file system.

umount: Unmount a File System

Finally, when you have finished working with a file system, you must use the command
umount to un-mount it. This command prunes the file system on a given physical device
from the COHERENT system’s directory tree. You will use this command frequently as you
use floppy disks.

umount takes one argument: the name of the physical device being unmounted. In our
example, the command

/etc/umount /dev/fha0

unmounts the file system on the high-density, 5.25-inch floppy disk insert into drive O (that
is, drive A) on your computer.
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Under unsophisticated operating systems like MS-DOS, you can insert or remove floppy
disks without giving the matter a second though. The COHERENT system, however, uses a
complex set of buffers to speed the reading and writing of information to the floppy disk; for
this reason, if you simply yank a floppy disk out of its drive, all of the information in the
COHERENT system’s buffers will be lost. Worse, if you yank out a floppy disk and insert
COHERENT-formatted floppy disk, the COHERENT system will write the data in its buffers
onto that new floppy disk — and probably destroy its file system in the process.
Unmounting a file system tells the COHERENT system to flush all information in its buffers
and write it onto the disk.

To emphasize this point, please read the following carefully:

If you mount a floppy disk, you must use the umount command to unmount it before you
remove the disk from its drive. If you do not, data will be destroyed.

This concludes the discussion of how to mount create a file system, mount it, and use it.
See the Lexicon article floppy disks for further information on how to do this task.

The following two sub-sections discuss how to check a file system, to ensure its integrity.

fsck: Check a File System
The command fsck checks a file system, to ensure its integrity. For example:
fsck /dev/root
where /dev/root is a disk device, checks the file system located on device /dev/root.

If possible, you should umount the file system before you check it. You cannot umount the
root file system. If you can’'t unmount it, be sure that no other users are on the system (i.e.,
that you are in single-user mode), then reboot the system immediately without performing a
sync. If other users are creating or expanding files while the file systems are being checked,
fsck will report false errors.

If fsck finds any discrepancies, it writes appropriate messages on the terminal. An absence
of messages indicates that there are no problems with the file system. The appendix to this
manual gives all of fsck’s error messages, and suggests how you should respond to each.

COHERENT'’s boot routines run fsck automatically, and will rerun it if necessary to fix
problems with the file system. For more information on fsck, see its entry in the Lexicon.

Devices, Files, and Drivers

The next few sub-sections introduce the topic of special files and devices. You brushed this
topic in the earlier section that described how to format and mount a file system on a floppy
disk; the following few sections go into it more systematically. Beginners will probably find
that much of this sub-section is mystifying, but experienced users and ambitious beginners
probably will find much of value here.

To begin, the COHERENT system is designed to provide device-independent 1/O. Devices
and files are handled in a consistent way. Each I/O device is represented as a special file in
directory /dev. For example, if your system has a line printer device named 1p, you can list
a file, named prog for example, on the printer by saying:

cat prog >/dev/1lp

Another example is to copy the file prog with the cp command to your terminal:
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cp prog /dev/tty

There are two types of special files represented in /dev, and when you list /dev with lc it
will separate them.

The first type is a block special file. This type includes disks and magnetic tape. These
devices are read and written in blocks of 512 bytes, and can be randomly accessed. (As a
practical note, note that magnetic tape can be read in a random fashion only by positioning
backwards and forwards one record at a time; disks can be read or written in a totally
random fashion.)

The 1/0 to and from block devices is buffered to improve overall system performance. When
a program writes a block of data, the data are held in a buffer to be written at a later time.
If the same block is read twice in a row, the data for it is still available in memory and do
not have to be fetched from the physical device.

A special program named /etc/update forces all buffered data to the physical device
periodically by calling the command sync, to protect against losing data in the case of an
accident, such as a power failure. If you must bring the system down, you must force the
latest data to be written by typing the command sync.

Character-Special Files

The second kind of special file is called a character-special file. Included in this class are
devices that are not block special: terminals, printers, and so on. Disks and tapes can also
be treated as character special files. For every block special file for a disk, such as

/dev/ato0c
there is usually a character-special file:
/dev/ratoc

Character-special files are sometimes called raw files, hence the prefix r in ratOc. A raw file
has no buffering or other intermediate processing performed on its information. This
difference is an efficient benefit to commands such as dump and fsck, which do their own
buffering.

tty Processing

One special set of devices has other processing — the tty or terminal files. A terminal-
special file with this special processing is called a cooked device. The processing includes
handling the Kill, erase, interrupt, quit, stop, start, and end-of-file characters.
Processing can be disabled with the command stty so the program deals with the raw
device. However, using a raw tty device generally has negative effects on performance of the
COHERENT system.

A Tour Through the File System

Our introduction to COHERENT's system of files and directories concludes with a tour of
the COHERENT file system. Much of this material has been described earlier.
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General File System Layout
The base of the file system is the root directory, whose name is simply:
/
Most of the files in the root are directories. To list the files in the root directory, type:

lc /

/bin
Most of the commonly used commands are programs contained in /bin, such as the

command lc used in the above example. Foreign commands. such as MicroEMACS and
kermit, are placed in directory /usr/bin.

The shell does not automatically look in /bin for commands, but consults the variable
PATH to determine where commands are to be found. A typical value for PATH is:

/bin:/usr/bin:.

This tells the shell to look for commands in three places (in this order): /bin, /usr/bin, and
finally ., the current directory. The shell does not consult PATH if the command contains
one or more / characters, indicating a complete or partial path specification.

/dev

Devices in the COHERENT system are accessed through files in the directory /dev. If there
is a line printer available on the system named lp, you can print characters from a file
named testdata by typing the command:

cat testdata >/dev/lp

All devices on the system are represented in the /dev directory. Note that it is not
recommended you access devices directly, but use the COHERENT system’s utilities that
spool files to them. This will prevent two users attempting to write material to a device
simultaneously, and so garbling the output. For example, to access the line-printer device,
use the spooler Ipr. See the Lexicon’s entries on lpr and device drivers.

/drv

A unique feature of the COHERENT system is the concept of loadable device drivers. This
feature lets COHERENT system programmers write their own device drivers without
modifying the rest of the system. Drivers can be unloaded, modified, and reloaded without
halting and rebooting the system. Loadable drivers are kept in directory /drv. To load a
driver, type:

/etc/drvld /drv/driver

where driver is the driver to load. See the Lexicon’'s entry on drvld for more information.
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fete

Several commands that you will use in your role as system administrator are kept in
directory /etc. These are described in detail elsewhere in this guide. They include
commands for system accounting, booting the system, mounting the system, create file
systems, and control system time.

Also in /etc are several data files used in system administration. These include
/etc/passwd, the file containing user names, ids, and passwords; news files; and file
/etc/ttys, which describes the properties of each user terminal attached to the system.

flib

The COHERENT system provides many useful functions for performing input and output
(I/0) and mathematics, for use in your C programs. These and other libraries, along with
the phases of the C compiler itself, are kept in directory /lib. This directory includes files
containing standard system calls, standard 1/O, and mathematical routines such as sin,
cos, and log.

Jusr

The directory /usr contains user directories, along with a few system directories.
/usr/adm contains additional information of interest to the system administrator.
/usr/bin contains commands that were not entirely created by Mark Williams Company.

/usr/games contains computer games. /usr/games/lib/fortunes holds a set of bon mots;
the game fortune selects one at random and prints it on your screen. A call to this game
can be placed in a user’s .profile, so he will see a new fortune each time that he logs on. To
add fortunes of your own, just edit the file /usr/games/lib/fortunes.

The directory /usr/include contains header files for C programs, such as stdio.h. Other
header files define formats of files and other important data structures in the system.

/usr/lib contains the macro files ms and man used the nroff téxt processor; the unit
conversion tables for the command units; and the file /usr/lib/crontab used to hold
commands for cron. This directory also holds the C libraries.

/usr/man contains manual sections referenced by the commands man and help
commands.

/usr/msgs stores messages displayed by the command msgs.

/usr/pub contains public files, such as telephone numbers and a copy of the ASCII table.
/usr/spool contains information for line-printer spooling, and mail that has not yet been
delivered.

fu

In some systems, users’ directories are placed on a separate device to save space. Because
a separate device has a separate file system, the directory on that device is called /u.
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Files: Conclusion

This concludes this tutorial's discussion of files and directories. The rest of this tutorial
introduces COHERENT's suite of commands, and discusses topics of special interest to
persons who are administering COHERENT systems.

Introduction to COHERENT Commands

This section introduces COHERENT’s commands. The COHERENT system comes with more
than 200 commands, which perform a variety of work, from formatting text, to editing files,
to performing low-level administration of the system. The commands that manipulate files
and directories were introduced in the previous section; there are, however, many other
varieties of commands, many of which will be introduced here. To begin, we’ll introduce the
COHERENT system’s master command, the shelil.

The Shell

When you type commands into the COHERENT system, it appears that you are
communicating directly with the computer. This is not exactly true, however. When you
type into the COHERENT system, you are actually working with a special COHERENT
program, the shell. This program reads, interprets, and executes every command that you
type into the system. The shell can also interpret, expand, and otherwise flesh out what
you type; this is done to help spare you unnecessary typing, and to permit you to assemble
powerful commands with only a few keystrokes.

Please note, in passing, that the COHERENT system comes with two shells: the Korn shell
ksh and the Bourne shell sh. These shells have somewhat different features. The
descriptions in this section assume that you are using sh, which is COHERENT's default
shell.

The shell is so powerful that mastering it is a major accomplishment; however, you can take
advantage of much of what the shell offers by learning a few simple commands and
procedures.

This section introduces some commands commonly used by COHERENT users. For more
information on these or other commands see help and man. Also, consult the Lexicon.

Please note the following special punctuation characters:

1] {1}

?
) Tt <> << >>

* [
() s
These characters have special meaning to the shell, and typing them can cause the shell to
behave quite differently from what you may expect. Do not use these characters until you
have read the following section, which discusses their use, or until they are presented in
examples.

Redirecting Input and Output

Most COHERENT commands write their output to the standard output device, which is
normally your terminal’s screen. For example, who prints on your terminal the name of
each user currently logged into your COHERENT system:

who

By using the special character >, you can redirect the output of who into a file. The
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command
who >whofile

writes this information into whofile. The operator > tells COHERENT to redirect <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>