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Introduction

This decade has been the fastest growth period for the most complex of tech-
nologies: computer science. In glaring contrast to the explosion of computer
applications and capabilities has been the lack of advance in operating sys-
tems. One must reason that either there has been no need for improvements
in existing operating systems or that there is a lack of motivation for the
development of new and better operating systems.

The first argument is quickly refuted by examining the operating systems
available today. To state that these have no limitations and need no improve-
ment is to ignore the obvious. All but one have their own idiosyncrasies that
plague novice and expert alike.

The second argument can be discredited with just one word: UNIX.

When existing operating systems are compared, UNIX stands unmistakably
above the rest. All operating systems have express limitations in one area or
another—many operating systems are constrained by limitations in many
areas—but UNIX has risen above the rest to provide the novice and the com-
puter scientist alike with an operating platform second to none. The worst
anyone could ever claim about UNIX was that it was an unforgiving, un-
friendly operating system, difficult to use and hard to master. Until now.

UNIX has evolved over the years to become the premier operating system
used by hundreds of thousands of people throughout the world. This is not
an accident. The earlier versions of UNIX were indeed harder to manipulate
than other operating systems, but in spite of this, UNIX managed to amass a
distinguished following in academic and scientific circles. These professionals
realized not only what a powerful, flexible, and manageable operating system
UNIX was, they also realized its potential to be the best operating system
ever. Their efforts have culminated in the UNIX of today, with its marvelous
utilities, bundled with the newest communications capabilities and graphical
user interfaces (not one, but two).
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Introduction

The UNIX of today promises to revolutionize again the personal computer
industry and perhaps redirect its growth. UNIX has evolved from a minicom-
puter operating system to one that crosses all hardware configuration lines.
There is no reason to think that this evolution will stop. UNIX may well
become the standard for what most users dream of —eventual, complete
standardization and compatibility of all computer systems, regardless of

size or power.

Who Should Use This Book?

If the preceding claims sound incredible to you, it’s likely you are not a UNIX
user. But the fact that you're reading this now indicates that you are at least
interested in knowing more about the operating system your friends told you
was too difficult to learn. You have come to the right source. Que’s Using
UNIX, Special Edition, will prove an invaluable asset to your library of com-
puter references. Although this publication is not intended to provide merely
a cursory examination of UNIX capabilities, the beginning UNIX user should
not shy away from delving into its chapters. The information presented is
complete, concise, and accurate without being overwhelming. Novices and
experts alike will enjoy both material and presentation because it's detailed
enough to keep you from getting into trouble. Better yet, it's complete
enough to get you out of trouble if you somehow manage to get stuck.

From the basics and introduction to the UNIX operating system, to its treat-
ment of advanced manipulation techniques, this book is for everyone inter-
ested in knowing UNIX better. You learn about the developmental history of
the operating system and find new and exciting applications of control pro-
vided through the addition of the GUIs in USL’s SVR4.2. Utilities, network
environments, system administration, and communications concepts are
taught simply and effectively. In short, this book has it all, and this book
does it all.

If you want to start exploring UNIX on an even more basic level, look at
Introduction to UNIX, Second Edition (published by Que Corporation).
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How To Use This Book

How To Use This Book

You may prefer to read this book from cover to cover. The information
progresses from simple to complex as you move through the chapters. How-
ever, because the information is separated into nine parts, plus an appendix,
each with its own particular emphasis, you can choose to read only those
areas that appeal to your immediate needs. But don’t let your immediate
needs deter you from eventually giving attention to each chapter as you
have time. You'll find a wealth of information in them all!

Following is a brief look at the contents of each chapter in Using UNIX,
Special Edition:

Part I, “Introduction to UNIX,” does just that: introduces you to UNIX.

M Chapter 1, “What Is UNIX?,” provides insight into the history of UNIX
development and a brief discussion of its capabilities and characteristics
and introduces some of the different versions of UNIX.

Part II, “Installing UNIX,” gives you basic information about hardware and
software.

B Chapter 2, “Hardware Issues,” addresses concerns you are likely to
have: what hardware is needed to run UNIX and what is not, and the
differences you are likely to encounter when making decisions about
your platform.

B Chapter 3, “Software Issues,” gives you a feel for what to look for in
software that can run on UNIX and how that compatibility issue can be
best dealt with by configuring UNIX in advance.

B Chapter 4, “Single-User Installations,” describes the general process
for installing, configuring, and troubleshooting UNIX on a single-user
system (no networks, dumb terminals, and so on).

Part III, “Controlling UNIX,” presents the basics you need to know to accom-
plish work with UNIX.

B Chapter 5, “Manipulating the GUL" describes basic window, mouse,
and keyboard functions of the UnixWare Desktop GUI. It also explains
how to manipulate files and folders.

B Chapter 6, “Using the UNIX Command Environment,” speaks to the
subtle nuances of UNIX command syntax, execution from the com-
mand prompt, parsing, command interpretation, and command feed-
back.
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4 Introduction

M Chapter 7, “Understanding UNIX File and Directory Systems,” details
the UNIX file-system structure and organization, file-naming conven-
tions, and directory hierarchy.

B Chapter 8, “Managing Files and Directories,” teaches you how to navi-
gate the UNIX file system successfully. Management of files and directo-
ries is covered here in detail.

W Chapter 9, “Printing,” covers all the bases from issuing print com-
mands, checking printer status, canceling print jobs, and dealing with
common printing problems.

Part IV, “Working with UNIX Command Line Tools,” advances your skill
levels with UNIX. You learn to make your time with UNIX productive.

M Chapter 10, “Understanding UNIX Shells,” introduces you to the magi-
cal world of UNIX shells, the powerful capabilities that exist through
the use of shell scripting, and the different shells you may encounter
with different versions of UNIX.

B Chapter 11, “Managing Multiple Processes,” explores the capabilities of
UNIX when you run more than one process at a time. You learn how to
initiate and manage those multiple processes as well as how to control
and stop them.

W Chapter 12, “Using the vi Editor,” instructs you how to use UNIX’s
visual editor to edit text files.

B Chapter 13, “Working with E-Mail,” presents everything you need to
learn before you can communicate successfully with other UNIX users
using the e-mail utility.

B Chapter 14, “Using UNIX Remote Communications,” shows you how
UNIX can access another UNIX system across the hall or around the
world using its remote communications capabilities. You learn about
the remote login feature that allows you to log in to another UNIX
system.

Part V, “Using the Internet,” introduces you to that vast and sometimes
intimidating group of computer users collectively known as the Internet.
As you learn in these chapters, the Internet is nothing more than a larger
version of what you already are familiar with.
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How To Use This Book 5

B Chapter 15, “Understanding the Structure of the Internet,” provides
information on how to access systems on the Internet. Topics include
system name and address structures as well as system administration,.

B Chapter 16, “Finding and Using Internet Resources,” describes the orga-
nizations responsible for maintaining the Internet. It includes tips on
locating Internet services.

B Chapter 17, “Using Internet E-Mail,” teaches you how to communicate
over the Internet using e-mail.

B Chapter 18, “Using ftp and telnet with the Internet,” describes the file
transfer and remote login utilities: ftp and telnet.

B Chapter 19, “Using USENET,” shows you how to access USENET to read
and post news items on the Internet.

B Chapter 20, “Determining the Level of Internet Service You Need,”
describes basic Internet services, such as network navigation aids and
teleconferencing, and explains how to choose connection attributes
based on how you use the Internet.

B Chapter 21, “Making Connections Beyond the Internet,” describes how
to navigate various commercial computer services, such as CompuServe,
AppleLink, and America Online.

Part VI, “Working with the Applications,” explains some things you should
consider when you load UNIX applications, DOS applications, and Windows
applications on your UNIX system.

B Chapter 22, “Loading UNIX Applications,” contains information on
installing single-user and multiuser UNIX applications.

B Chapter 23, “Running DOS Applications,” shows you how to run DOS
applications under UNIX using various DOS emulators.

B Chapter 24, “Running Windows Applications,” describes programs that
emulate Windows under UNIX and explains how to use these emulators
to load and run Windows applications.

Part VII, “UNIX Networking,” contains information about specific UNIX
commands and configuration files needed to communicate between UNIX
systems.

M Chapter 25, “UNIX Networking Concepts,” is invaluable to those who
are installing or maintaining a UNIX network. The chapter discusses
networking concepts, protocols, OSI models, and internetworking de-
vices and techniques.
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W Chapter 26, “UNIX in a NetWare World,” provides tips and techniques
for integrating UNIX clients and UNIX servers into a NetWare environ-
ment. Installation, instruction, tuning, troubleshooting, and configura-
tion are discussed.

W Chapter 27, “TCP/IP,” talks about properly integrating TCP/IP (the
backbone of your networking strategy) into multivendor, multiplatform
environments.

B Chapter 28, “UNIX Administration in a Networked Environment, "
fosters the skills you need for basic administration of the UNIX system
in a networked environment. You learn how to work with local and
remote hosts, optimize UNIX performance, and institute security
measures.

Part VIII, “UNIX Multiuser Systems,” provides information on using and
administering multiuser UNIX systems.

W Chapter 29, “Multiuser Concepts,” explains how UNIX provides access
to the system for simultaneous users.

B Chapter 30, “UNIX Administration in a Multiuser Environment,” helps
you develop your administrative skills by showing you how to optimize
performance, provide help for users, perform routine tasks, manage
system security, and effectively back up a multiuser system.

Part IX, “Command Reference,” provides you with hundreds of UNIX com-
mands and explains how to use the commands.

The single appendix, “Resources for UNIX Users and Administrators,” lists
news groups, interest groups, and ftp sites on the Internet as well as other
resources.

Conventions Used in This Book

This book uses several special conventions of which you should be aware.
These conventions are listed here for your reference.

UNIX is a case-sensitive operating system; that means that when this book
instructs you to type something at a command or shell prompt, you must
type exactly what appears in the book exactly as it is capitalized. This book
uses a special typeface for UNIX commands and filenames to set them off
from standard text. If you are instructed to type something, what you are to
type appears in bold in the special typeface. For example, if the book in-
structs you to type cat and press <Return>, you must press the letters <c>,
<a>, and <t> and then press <Return>.
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At times, you are instructed to press a key such as <Return>, <Tab>, or
<space>. Angle brackets surround the name of the key to distinguish the
name of the key from a command you may have to type. Keys sometimes are
pressed in combination; when this is the case, the keys are represented in this
way: <Ctrl-h>. This example implies that you must press and hold the <Ctrl>
key, press the letter <h>, and then release both keys.

When you press the key whose name appears in angle brackets, you do not type the
angle brackets.

This book uses a convention for key names that may differ from what you are accus-
tomed to. To avoid confusion in the case-sensitive UNIX environment, this book uses
lowercase letters to refer to keys when uppercase letters may be the norm. For ex-
ample, this book uses the form <Ctrl-c> instead of the form Ctrl-C (the latter form
may make literal readers wonder whether they should press <Ctrl> and <Shift> and
<Cc>).

Some examples show a listing with a portion of the screen after you type
a specific command. Such listings show the command or shell prompt
(usually a dollar sign, $) followed by what you type in bold. Do not type the
dollar sign when you follow the example on your own system. Consider this
example:

$ 1p report.txt & <Return>

3146
$

You should type only what appears in bold on the first line (that is, type 1p
report.txt & and then press <Return>). The remainder of the listing shows
UNIX'’s response to the command.

When discussing the syntax of a UNIX command, this book uses some spe-
cial formatting to distinguish between the required portions and the variable
portions. Consider the following example:

lp filename

In this syntax, the filename portion of the command is variable; that is, it
changes depending on what file you want the 1p command to work with. The
1p is required; it is the actual command name. Variable information is pre-
sented in italics; information that must be typed exactly as it appears is
presented in nonitalic type.

7
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In some cases, command information may be optional; that is, it is not re-
quired for the command to work. Square brackets ([ ]) surround those parts of
the command syntax that are optional. In the following example, notice that
the filename parameter is variable and optional (it is in italics as well as sur-
rounded by square brackets); however, to use the optional -1 parameter, you
must type it exactly as it appears (it is not in italics; it is a literal option):

is [-1] filename

Tips, notes, and cautions appear in specially formatted boxes to make the
information they contain easy to locate. Longer discussions not integral to
the flow of the chapter are set aside as sidebars (shaded blocks of text with a
bold heading).
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Chapter 1

What Is UNIX?

UNIX is arguably the most versatile and popular operating system today.

This chapter explains why you may want to select UNIX instead of one of the
other operating systems available. It also provides details about the different
versions of UNIX covered by this book. Additionally, you'll find information
covering UNIX System Laboratories’ revolutionary System V, Release 4.2
(SVR4.2) and how flexible GUIs enhance the UNIX operating system.

Why Use UNIX?

If you have a computer, you must have an operating system (OS). An operat-
ing system is a complex set of computer codes that provides the operating
process protocols, or laws of behavior. Without an operating system, your
computer would sit idle, unable to interpret and act on your input com-
mands or run a simple program.

Because your computer cannot function without an OS, you will want the
best one available that can run the applications you need. Factors you want
to consider include the OS’s capability, versatility, compatibility, and
expandability. This chapter looks at each of these factors in more detail.

Most computer systems today can function with more than one OS. The
selection of an operating system is important for a number of reasons. First,
application programs are coded to run under a particular operating system,
so the choice of an OS determines the selection of programs available.
Second, features vary among operating systems, limiting the types and uses
of peripheral hardware. Finally, each operating system uses a specific format
when transferring data so that one operating system may not be able to read
disks created by another operating system.

Although there are many operating systems available, many operate only on
one or two specific hardware configurations and are not easily customized to

This chapter cov-
ers the following
topics:

B Why use
UNIX?

B Versions of
UNIX in this
book

B An overview of
the features of
UNIX

B A brief history
of UNIX
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12  Chapter T—What Is UNIX?

meet the changing needs of the user. UNIX, however, is the one operating
system that crosses these boundaries to provide a powerful, versatile, and
flexible platform that can grow and change as users’ needs do.

You will want to use UNIX because it is the only operating system today that
can provide multitasking, multiprocessing capabilities for multiusers on virtu-
ally any hardware platform. No other operating system gives you these same
features with the power and ease of manipulation that UNIX enjoys.

UNIX Versions Covered in This Book

The name UNIX can mean many things. It is one of the most context-specific
terms used in the computer industry today. To better understand what is
meant when someone uses the word UNIX, you must know which version of
the operating system they are referring to.

Although versions of UNIX are offered by many different vendors, these ver-
sions fall into one of two major categories: UNIX System V and Berkeley Soft-
ware Distribution (BSD). UNIX System V is the version developed by the
creators of UNIX: AT&T Bell Laboratories. Berkeley UNIX was associated with
the version of UNIX developed and proliferated by the University of Califor-
nia at Berkeley. The most popular version of BSD UNIX was sold by Sun
Microsystems on its powerful workstations.

With UNIX System V Release 4, AT&T and Sun Microsystems merged their
two version of UNIX into UNIX System V. Because of this merger and the
rallying of the industry around the UNIX System V standard, UNIX System V
is now considered the standard UNIX system.

This book focuses on UNIX System V (although there are some examples of
utilities that originally came from the BSD world). In particular, because
Novell Inc. now owns UNIX System V (after recently purchasing AT&T's spin-
off company UNIX System Laboratories), this book focuses on Novell’s
shrink-wrapped UNIX product: UnixWare. UnixWare, based on UNIX

System V Release 4.2 and including NetWare connectivity, contains the latest
UNIX system technology and is expected to carry UNIX into the future.

For more information on the history and development of the UNIX variants
listed here, turn to “A Brief History of UNIX,” at the end of this chapter.

USL UNIX SVR4.2

Undoubtedly the best thing to happen to the UNIX OS was the development
of System V, Release 4.2 (SVR4.2). Created and introduced by UNIX System
Laboratories (USL), SVR4.2 combines the power and capabilities of UNIX with
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UNIX Versions Covered in This Book 13

a “user-affectionate” graphical user interface (GUI). The result is an operating
system that can be easily navigated by computer novices or radically custom-
ized by system administrators and other experts.

Before the release of SVR4.2, UNIX users saw only a command-line prompt (a
simple dollar sign) after logging into the system. With no guidance evident
on the screen, inexperienced users frequently were intimidated into forsaking
UNIX in favor of other, better-known operating systems. No doubt this con-
tributed to UNIX'’s reputation as an unfriendly operating system throughout
its early years. Although experience and word of mouth dispelled some user
reluctance, it was a reputation dying a slow death until now.

SVR4.2 provides the user with a GUI called the UNIX Desktop, based on the
X-Windowing system developed at the Massachusetts Institute of Technology
(MIT). The Desktop is comprised of windows and icons that can be manipu-
lated by the mouse or keyboard. By selecting icons, you can run applications
or services and otherwise configure your system or operating environment.
The GUI actually “sits” on top of the OS, providing a layer of protocols that
allow the user to interact with the computer using fewer keystrokes and
UNIX-specific commands. One look at a typical GUI, like the one shown in
figure 1.1, and you will agree that it’s a marked improvement over the earlier
UNIX command-line prompt.
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Flexible GUI
The UNIX GUI offers the flexibility of customizing the look and feel of your
computer’s operating environment. You make the selection between OPEN

Fig. 1.1
The UNIX Desktop
GUI (Motif).
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LOOK and Motif GUIs when setting up your UNIX desktop. The OPEN LOOK
GUI is supported by UNIX System Laboratories and Sun Microsystems. The
Motif GUI is a standard environment promoted by the Open Software Foun-
dation. Personal experience alone determines which of these environments is
best for you; each provides a slightly different way of managing the Desktop’s
windows and your mouse.

User preferences about color scheme, hardware functions, size of windows or
folders, and the appearance of icons (to name a few options) can be changed
and recorded at will. More advanced functions can be altered, too, such as
sound, icon spacing, text-editing options, and so on. You make these changes
to the look and feel of your Desktop with a simple point-and-click of your
mouse.

You can quickly and easily change almost every aspect of the UNIX Desktop
to suit your own desires. Navigating through the operating system is almost
mundane without having to recall specific UNIX commands and their unfor-
giving syntax rules. Never has the UNIX operating system been simpler to
modify and manipulate than now, thanks to the GUIs bundled in SVR4.2.

An Overview of UNIX Features

The benefits derived from using the UNIX operating system stem from its
power and flexibility. These are the result of the many features built into the
system, ready for you to use as soon as you turn the system on. The following
sections examine these features more closely.

Multitasking

The word multitasking describes exactly what UNIX does that no other operat-
ing system could do before it: run a number of applications at the same time.
Recently, other operating systems and operating environments (which add an
additional layer of protocols on top of the underlying operating system)
claim to have developed multitasking capabilities, but those claims are open
to debate. Arguably, what they have instead is a task-switching capability,
quite unlike UNIX’s multitasking feature that processes tasks simultaneously.

To better understand the multitasking capability of UNIX, examine it from
another view. The microprocessor in your computer can do only one thing at
a time, but it is capable of completing those individual tasks in periods of
time so short they are difficult to comprehend. For example, typical micro-
processors today operate at clock speeds of 20 to 60 MHz (megahertz) and
faster. What this means is that they are capable of transferring from 20 to 60
million bits per second! When processing a complete set of instructions, the
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speeds are much faster, typically 30 nanoseconds (billionths of a second).
The human mind cannot detect the difference between so short a delay and
something occurring simultaneously. In short, it appears that tasks are per-
formed at the same time.

UNIX monitors processes waiting to run, as well as those currently running,
and schedules each process to have equal access to the microprocessor. The
result is that open applications appear to be running concurrently (in reality,
there are delays of only billionths of a second between when the processor
executes a set of instructions from one application and when it is scheduled
by UNIX to devote time to that process again).

It is the ability to allocate time to open applications that sets UNIX apart
from all other operating systems. The others merely switch the processor’s
time to one single task or another instead of allocating equal processing time
for each application the user has open. Usually, this switch can be accom-
plished only after closing or otherwise temporarily suspending (minimizing)
the active application to run a second one. This is why these operating sys-
tems and operating environments are said to have a task-switching capability
as opposed to a true multitasking feature.

Using a real-world example may further explain this feature. Suppose that,
while working in a spreadsheet application, you discover that the current
month’s information has not yet been merged from the database to the
spreadsheet application. Typically, this takes some minutes to accomplish, so
you start the process. Then you switch to another window in UNIX to work
on a report you are preparing.

Before you finish the report, you switch back to the original UNIX window to
check on the progress of your spreadsheet-merge process. Seeing that it is not
yet complete, you switch back to the report window, only to realize that
some of the information you want to include is located in a letter you wrote
some time ago. So you open yet another window, select the file containing
your letter, extract the information you need by using a copy utility, and
return to the report, where you paste the copied information in place—all the
while using the same word processing package. UNIX informs you that your
merge process is now complete, so you close your word processing windows
and return to the original spreadsheet window to finish your work there.

You can readily see the benefits of having true multitasking capabilities. Be-
sides reducing dead time (time in which you can’t continue working on an
application because a process has not yet finished), the flexibility of not hav-
ing to close application windows before opening and working in others is
infinitely more convenient.
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Multiprocessing

Although some people in the computer industry today draw a distinction
between the terms multitasking and multiprocessing, there is not really a sub-
stantive difference. All applications require processing of instructions by the
microprocessor and it must be argued that each task is broken down by the
microprocessor into a number of execu table sets of instructions, or processes.
Hence, with no discernible distinction between the two terms, multitasking
and multiprocessing can be used interchangeably.

Multiuser

The concept of many users accessing applications or processing power from a
single PC was only a dream a few short years ago. UNIX helped develop that
dream into reality. UNIX’s capability of allocating microprocessor time to
many applications at once naturally lent itself to serving many people at
once, each running one or more applications. The truly remarkable feature of
UNIX and its multiuser, multitasking features is that more than one person
can work in the same version of the same application at the same time, from
the same or separate terminals. Don’t confuse this with multiple users updat-
ing the same file simultaneously, a feature that is potentially confusing, po-
tentially hazardous, and positively undesirable.

Again, a real-world scenario will help further your understanding of this fea-
ture. Imagine a company whose personnel are networked to a UNIX system.
While one employee places the finishing touches on outgoing correspon-
dence, another produces a company roster. Still another uses the same word
processing package to ready a view-graph presentation by importing pictures
from a graphics package while the boss extracts information from a database
for a report he’s preparing—using (you guessed it) the same word processing
application.

Down the hall in accounting, three data-entry clerks are updating files in the
same accounting database; in the mailroom, the supervisor updates the ship-
ping file that simultaneously updates the accounting database. At the same
time, the system administrator sets up an account for a new employee and
inactivates a second system account for an employee who is away on an €x-
tended leave of absence.

Although it may be difficult to imagine this scenario, it is being repeated
thousands of times each day in offices throughout the world that utilize the
UNIX operating system. Many systems are configured for scores of people to
access; others are set up with only a few user accounts. You'll find both ends
of the spectrum when you talk about UNIX system configurations: from the
single user with the UNIX operating system on a PC to thousands of students
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and faculty at a school making use of UNIX services and applications night
and day. There are no limits to this UNIX multiuser capability—except in the
mind of the skeptic.

Programmable Shells

The programmable shell is another feature that makes UNIX what it is: the
most flexible operating system available. Within the framework of the shell is
a whole new world available to those adventurous enough to master the
nuances of UNIX command syntax.

Although you shouldn’t be discouraged from attempting exciting forays into
the Bourne, C, or Korn shell, you should understand that, without proper
guidance and preparation, shell programming can be a difficult lesson in
frustration. Make sure that you have a reliable reference manual at hand (like
the one you're reading now) and that you have the phone number of a good
system administrator or other UNIX expert in case you get bogged down.

For those who anticipate the rewarding experience of directing a powerful
operating system like UNIX, the importance of command syntax in UNIX
cannot be overstated. (Syntax is nothing more than the order and form of a
command line.) The UNIX shell scans each command line to determine
whether the formation and spelling are consistent with its protocols.

The shell’s scan process is termed parsing: the commands are broken down
into more easily processed components. Each component is interpreted and
executed—including those special characters that convey additional meaning
to the shell. These special characters are further expanded into their proper
command processes and executed.

Although many UNIX system versions include more than one type of shell,
they all function essentially the same. A shell works as the interpreter be-
tween the user and the kernel (the heart, or brain, of the UNIX operating
system). The primary difference between the three available shells (GUIs are
not considered to be shells here for simplification) lies in command-line
syntax. Although it’s not a severe limitation, you will encounter difficulties
if you try to use C shell commands or syntax in the Bourne or Korn shell.

Perhaps the simplest of scenarios to help further your understanding of UNIX
shell programming is that of background processing. You should back up all or
parts of your system files at one time or another; if those files and their
associated directories are of substantial size, the backup process can take a
considerable amount of time.

With a simple shell program consisting of a line or two of command argu-
ments, a backup process can run concurrently with other operations you may
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want to do (or need to do, since the backup process can take quite some time).
After programming the shell and starting the backup process, you can simply
open a different window to access the desired application and begin your
work there. When the background processing is completed, UNIX signals that
the job is finished.

UNIX shell programming serves as many different functions as there are
people willing to attempt it. Many use this feature to personalize their system
and make it more user friendly. Others find it helpful in streamlining many
of the applications they run by allowing them to perform a number of pro-
cesses in the background so that they are free to work in others.

Some users go even further by devising programs that link processes or appli-
cations, so that they can reduce their work load to perhaps a single session of
data entry and have the system update numerous software packages at once.

The only limit to what can be done in UNIX shell programming exists in the
user’s mind.

Device Independence

The ability of your computer system'’s peripherals to operate on a stand-alone
or independent basis may not, at first glance, seem important. When you
view it from a multiuser UNIX environment, however, it becomes fundamen-
tal to a productive work place. To understand the importance of device
independence, you must first understand how other systems view attached
peripherals and how UNIX views them.

Until recently, computer systems could generally support peripherals such as
printers, terminals, disk drives, and modems. The technology explosion has
added to this list other devices too numerous to list. Difficulties are encoun-
tered when the user cannot utilize a peripheral because of an operating
systems inability to access the device. This inability can be the result of
incompatible system architecture, operating system addressing limitations,
and so on.

UNIX sidesteps the problem of adding new devices by viewing each periph-
eral as a separate file. As new devices are required, the system administrator
adds the required link to the kernel. This link, also known as the device driver,
ensures that the kernel and the device merge in the same fashion each time
the device is called on for service.

As new and better peripherals are developed and delivered to the user, the
UNIX operating system will allow immediate, unrestricted access to their
services after the devices are linked to the kernel. The key to device indepen-
dence lies in the adaptability of the kernel. Other operating systems allow
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only a certain number or a certain kind of device. UNIX can accommodate
any number of any kind of device because each device is viewed indepen-
dently through its dedicated link with the kernel.

Communications and Networking

UNIX'’s superiority over other operating systems is equally evident in its com-
munications and networking utilities. No other operating system includes
these capabilities, and no other operating system has the built-in flexibility of
these same features. Whether you need to talk with another user through a
mail utility or download megafiles from another system across the nation,
UNIX provides the means to do so.

Internal messaging or file transfer can be accomplished through a number of
UNIX commands, including write, calendar, mail, and mailx, as well as cu
and uucp. These commands are examined more closely in later chapters. As
an aid to understanding these capabilities, it is helpful to understand that
information exchange by users on the same system (also called internal commu-
nications) is accomplished by terminal-to-terminal communication, e-mail,
and an automatic calendar that serves as a scheduler/information manager.

An extension of UNIX communications is found in the cu and uucp com-
mands (used for external communications). Not only does UNIX allow for file
and program transfer, it gives system administrators and technicians a win-
dow of access to another system. Through this remote-access capability, one
technician can effectively service many systems, even when those systems are
located across great distances.

The latest and most popular means of communicating involves electronic
bulletin boards. Not all systems are set up for users to access a bulletin board
service, but those that are connected to a network (like uucp, ARPANET,
Berknet, and so on) will find a forum for their questions as well as their per-
sonal articles. Exchanges that take place in these electronic auditoriums are
often the most helpful and informative because of the wide range of profes-
sional abilities represented.

Networking in UNIX needs little explanation. The communications capabili-
ties inherent in the operating system were designed to support many tasks
and many users over many miles. UNIX quite naturally evolved in the profes-
sional marketplace as the operating system of choice thanks to the same char-
acteristics that gave it premier status in the scientific community and
academia.
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Open Systems Portability

In the never-ending quest for standardization, many organizations have
taken a renewed interest in the direction in which operating systems are
developing. UNIX has not gone unnoticed. The drive to standardize UNIX
stems from the many UNIX variants currently available. You learn more
about how those variants were developed in the following section.

Efforts have been made to combine, collate, and otherwise absorb all versions
of UNIX into a single, all-encompassing version of the operating system.
Initially, the effort met with guarded enthusiasm and some effort was ex-
pended on coming to terms with blending the different versions. As with
many noble efforts, this one was doomed to failure because no single devel-
oper was willing to sacrifice part of what they had already invested into their
particular version. (Sad to say, many developers still feel that way.)

However, the continued existence of varieties of UNIX is not necessarily
cause for alarm. In spite of the different varieties, all are still inherently
superior to all other operating systems available today because each contains
the same elements described in the preceding pages.

Portability is merely the ability to transport an operating system from one
platform to another so that it still performs the way it should. UNIX is indeed
a portable operating system in that sense. Initially, UNIX could operate on
only one specific platform, the DEC PDP-7 minicomputer. Today, the many
variants of UNIX can operate in any environment and on any platform, from
laptops to mainframes.

Portability provides the means for different computer platforms running
UNIX to accurately and effectively communicate with any of the others with-
out the addition of special, pricey, after-market communications interfaces.
No other operating system in existence can make this claim.

A Brief History of UNIX

When Novell Inc. purchased UNIX System Laboratories from American
Telephone and Telegraph Corporation (AT&T) in 1993, they gained the
ownership of the registered trademark recognized as UNIX and, therefore,
controlled the rights to who can use it for advertising or other commercial
purposes. Although AT&T was the creator of the UNIX operating system,
many other companies and individuals have attempted to improve the basic
idea over the years. The following sections examine a few of the leading
variants in use today.
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A Brief History of UNIX

AT&T

Ken Thompson was a computer programmer who worked for Bell Labs at
AT&T. In 1969, a group of people working under Ken's direction developed
an operating system that was flexible and completely compatible with
programmers’ varied needs. Legend tells how Ken, who had been using the
MULTICS operating system, dubbed this new product UNIX as he joked with
others on his development team. He was lampooning the MULTICS multiuser
operating system—UNIX was derived from uni, meaning one or single, fol-
lowed by the homophone X. Perhaps the greater joke in this bit of folklore
lies in the fact that MULTICS is remembered by few users today as a viable
multiuser operating system, while UNIX has become the de facto industry
standard.

BSD

Berkeley Software Distribution, University of California at Berkeley, released
their first version of UNIX, based on AT&T’s Version 7, in 1978. BSD UNIX,

as it is known throughout the industry, contained enhancements developed
by the academic community at Berkeley designed to make UNIX more user

friendly.

The user-friendly “improvements” in BSD UNIX were an attempt to make
UNIX appeal to common, ordinary folk as well as to advanced programmers
who liked its flexibility in conforming to their changing demands. In spite of
being less than 100-percent compatible with AT&T’s original UNIX, BSD did
accomplish its goals: the added features enticed common users to use UNIX.
BSD has become the academic standard.

USL

USL, or UNIX System Laboratories, was a company spun off by AT&T from
the organization that had been developing the UNIX Operating System since
the early 1980s. Before it was purchased by Novell in 1993, USL produced the
source code for all UNIX System V derivatives in the industry. However, USL
itself did not sell a shrink-wrapped product.

USL'’s last release of UNIX was UNIX System V Release 4.2 (SVR4.2). The sig-
nificance of SVR4.2’s contribution to the UNIX community is its use of a
graphical user interface, or GUI. Until recently, when a user started the sys-
tem and logged in, he or she was presented with only a command prompt.
Novices were intimidated enough to move on to other operating systems that
appeared more user friendly.

USL’s GUI (called the UNIX Desktop) provides the familiar windowed envi-
ronment seen on a majority of computers today. Navigating within the
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operating system is simply a matter of point-and-shoot: you use your mouse
cursor to open and close applications, configure the system, and access other
system services. USL’s contribution of SVR4.2 could prove to be an historical
milestone for the UNIX operating system, helping it overcome the stigma of
an unfriendly and difficult-to-use operating system.

SVRA4.2 also marked USL's first entry into the off-the-shelf UNIX marketplace.
In a joint venture with Novell, USL produced a shrink-wrapped version of
SVRA4.2 called UnixWare. With Novell’s purchase of USL, Novell has shifted
the focus of USL (now part of Novell’s UNIX Systems Group) from source-
code producer to UnixWare producer.

UnixWare represents the most significant chance to date for standardizing a
low-cost, mass-market UNIX operating system. Leveraging its ownership of
the UNIX System V source-code product and USL’s development team with
its proven marketing strength, Novell has the opportunity to solidify the
UNIX industry plagued by too many UNIX variants.

Standard Versions of UNIX

Although the AT&T, BSD, and USL versions are given more attention in this
book, a few other versions of UNIX must not go unmentioned. All versions of
UNIX have given parts of themselves to the newer versions, but they all have
one thing in common: the UNIX core. The UNIX core, or basic set of operat-
ing system instructions, is what gives UNIX its characteristics. Users become
accustomed to the way UNIX can be handled and develop an appreciation for
it. This breeds a loyalty in UNIX users that results in the careful preservation
of the original UNIX flexibility, centered around the core. In spite of the
many versions, differences, and improvements, UNIX is UNIX is UNIX.

Microsoft developed their UNIX version, called XENIX, in the late 1970s and
early 1980s, during the peak of the personal computer revolution. Processing
power available in PCs began to rival that of existing minicomputers. With
the advent of Intel’s 80386 microprocessor, it soon became evident that
XENIX, which had been developed specifically for PCs, was no longer neces-
sary. Microsoft Corporation and AT&T merged XENIX and UNIX into a single
OS called System V/386 Release 3.2, which can operate on practically any
common hardware configuration. XENIX is still available today from Santa
Cruz Operation (SCO), a codeveloper with Microsoft, whose efforts to pro-
mote XENIX in the PC market have made this version of UNIX one of the
most successful commercially.

Sun Microsystems has contributed greatly to UNIX marketability by promot-
ing the Sun OS and its associated workstations. Sun's work with UNIX pro-
duced a version based on BSD. Interestingly enough, AT&T’s SVR4 is
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compatible with BSD, too—no doubt an offshoot of AT&T and Sun
Microsystems’ collaboration in UNIX System V Release 4.0.

Finally, IBM’s venture into the world of UNIX yielded a product called AIX
(Advanced Interactive Executive). Although AIX is not as well-known as some
other UNIX versions, AIX performs well and has no problem holding its share
of the operating system market. It is perhaps the old mindset that any UNIX
version is an unfriendly, unforgiving OS that has kept AIX from a better mar-
ket reception.

Summary

UNIX has a long tradition of serving the scientific and engineering commu-
nity. Although in recent years it has made significant inroads into business
applications, it has not made significant moves into the mass market.

With UNIX SVR4.2, represented in the marketplace by Novell Inc. as
UnixWare, UNIX is making its first big play at mass-market distribution.
With a new graphical user interface designed to make UNIX more accessible
to new users, UnixWare takes UNIX’s multiprocessing, multiuser, and net-
working strengths and makes them easier to use.

The major UNIX versions, UNIX System V and BSD, are merging more and
more. As vendors, software developers, and users continue to rally around the
UNIX System V standard from Novell, the confusion of choosing which
UNIX to use will diminish.

Now that you’re sold on UNIX, Chapter 2, “Hardware Issues,” will help you
understand how to choose the hardware you need for your UNIX system.
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UNIX is a multiuser and multitasking operating system. Multiuser means that  In this chapter,
several people can use the computer system simultaneously (unlike a single- you see how to do
user operating system such as MS-DOS). Multitasking means that UNIX can the following:
work on several tasks concurrently; it can begin work on one task and take B Start multiple
up another before the first is finished. processes

B Schedule mul-

Taking care of several users and multitasking are the jobs of the operating
tiple processes

system. In most systems, there is only one CPU and one collection of chips
that make up main memory or RAM. The system may have more than one B Monitor the
disk or tape drive for secondary memory and several input/output devices. state of the

All of these must be managed and shared between several users. The operat- system
ing system creates the illusion that each user has the computer system W Manage pro-
dedicated to himself or herself. cesses
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Understanding Multitasking

As previously mentioned, it is the job of UNIX to create the illusion that
when you make a request, you have the system’s undivided attention. In
reality, hundreds of requests may have been handled between the time you
pressed <Return> and the system responds to your command.

Imagine having to keep track of dozens of tasks that you are trying to deal
with simultaneously. You have to share the processing power, storage capa-
bilities, and input and output devices among several users or several processes
belonging to a single user. UNIX monitors a list—also known as a queue—of
tasks waiting to be done. These tasks can include user jobs, operating-system
tasks, mail, and background jobs. UNIX schedules “slices” of system time for
each task. By human standards, each time slice is extremely short—a fraction
of a second. In computer time, a time slice is adequate for a program to pro-
cess hundreds or thousands of instructions. The length of the time slice for
each task may depend on the relative priority of each task.

UNIX works on one task from the queue for a while, puts the task aside to
begin work on another task, and so on. It then returns to the first task and
works on it again. UNIX continues these cycles until it finishes a task and
takes the task out of the queue or until the task is terminated. In this arrange-
ment, sometimes called time-sharing, the resources of the system are shared
among all the tasks. Naturally, time-sharing must be done in a reliable and
efficient manner.

Chapter 10, “Understanding UNIX Shells,” showed that you can put or run a
program in the background. While the program runs in the background, you
can continue entering commands and working with other material. This is a
feature of multitasking: UNIX employs the time-sharing method to balance
your immediate commands and the ones running in the background. This
chapter shows that there are other ways to schedule jobs or tasks so that they
can run without your attention.

The UNIX operating system has the primary responsibility of handling the
details of working with several users and several tasks. As a user, you have the
power to specify which programs you want to run. Some UNIX commands let
you specify when you want a job or a process to start. You also have the op-
tion to monitor your processes as well as see what other processes are cur-
rently running. In some cases, you can change the relative priority of jobs.
And you can always terminate your processes if the need arises. If you are a
system administrator, you have all these capabilities plus the responsibility
and power to initiate, monitor, and manage processes belonging to the oper-
ating system or any user.
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Table 11.1 lists the commands that make possible the controlling of the
multiuser and multitasking capabilities of UNIX.

Table 11.1: Multiuser and Multitasking Commands

Command Action

T Executes commands at a given time
batch Executes commands when system load allows
cron Executes scheduled commands
kill Stops processes
nice Adjusts the priority of a process before it starts
nohup Allows a process to continue after you log out
ps Displays process information
renice Adjusts the priority of a running process
who Displays the system'’s logged users

Initiating Multiple Processes

You can start a program running by typing its name and then pressing
<Enter> or <Return>. You can also start programs from files that contain shell
commands. Running programs can interact with many different parts of the
system. A program may read from or write to files, manage its information in
RAM, or send information to printers, modems, or other devices. The operat-
ing system also attaches information to a process so that the system can keep
track of and manage it.

A process is a running program. A process is different from a program. In
one sense, a process is more than a program because a program is only a set
of instructions; a process is dynamic because it uses the resources of a run-
ning system. On the other hand, a single UNIX program can start several
processes.

UNIX identifies processes by assigning a process ID number (PID) to each pro-
cess. UNIX keeps track of a process with its PID.
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Starting Multiple Processes

Chapter 10, “Understanding UNIX Shells,” explained that your login shell is
always running. Whenever you type a command and press <Return>, you
start at least one new process while the login shell continues to run. For ex-
ample, if you enter the following command, the file named report.txt is sent
to the 1p program:

1p report.txt

When the 1p program completes its task, you see the shell prompt reappear.
In that time, both the login shell and the 1p command were running; you
initiated multiple processes in that case. The shell waited until the 1p com-
mand was finished before putting the shell prompt back on the screen.

Starting a Background Process
You can run a process as a background job by giving the command to start a
process and placing an ampersand (&) after the command. For example, if you
type the command 1p report.txt & and press <Return>, the shell responds
immediately with a number: the PID for that process. The shell prompt reap-
pears without waiting for the process to complete. Here is a sample of what
you would see:

$1p report.txt & <Return>

3146
$

In this example, 3146 is the PID of the process started by the 1p command.

If you are using the Korn shell (ksh), a job ID number appears in brackets along
with the PID when you place a command in the background. Although the PID is a
system-wide process ID, the job ID is related only to processes executed in the cur-
rent shell. The output from a background command may look like this:

[1] 3146

You refer to the job ID by using a percent sign. To kill a running process in the pre-
ceding example, type one of the following commands:

kill -9 %1
or

kill -9 3146

Regardless of whether or not you run the 1p command in the background,
the process associated with the 1p command is started from the current shell.
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The 1p process is a child process of the current shell. This example points to a
common relationship between processes: that of parent and child. Your cur-
rent shell is the parent process and the running 1p process is a child process.
Usually, a parent process waits for one or more of its child processes to com-
plete before it continues. If you want the parent to continue without waiting
for the child to finish, attach the ampersand (&) to the command that spawns
the child process. You can continue with other work or commands while the
child runs.

If you are working from a character terminal or a remote login, your current shell is
usually your login shell. However, if you are using a virtual terminal or a Terminal
window from a GUI, a separate shell is associated with each of those sessions.

Using Pipes To Start Multiple Processes

Another way to start multiple processes is to use one or more pipes on a com-
mand line. To print a long listing of the 10 most recently modified files in
your current directory, enter this command:

1s -1t | head | 1p

This command starts three processes simultaneously—and they are all chil-
dren of the current shell. A pipe works this way: commands on either side of
the vertical bar (}) begin at the same time. Neither is the parent of the other;
they are both children of the process that was running when they were cre-
ated. In this sense, you can think of commands on either side of the pipe
symbol as sibling processes.

Some programs are written so that they themselves spawn several processes.
One example of this is the spell command that lists the words in a docu-
ment that UNIX can’t find in a system dictionary. The spell command
spawns some child processes. Suppose that you enter the following
command:

spell final.rept > final.errs &
You will see the following results displayed:

1286
$

Here, 1286 is the PID of the spell process; the $ prompt indicates that the
shell is ready to handle another command from you. Even though spell may
spawn some children and wait for them to complete, you don't have to wait.
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Google/YouTube Exhibit 1012/1112

Page 0057



222 Chapter 11—Managing Multiple Processes

In this example, the current shell is the parent of spell, and spell’s children
can be thought of as grandchildren of the login shell. Although a parent can
wait for its children, grandparents don't.

All these examples show how it’s possible for a user to start multiple pro-
cesses. You can wait until child processes are finished before continuing or
not. If you continue without waiting for the child process to complete, you
have made the children background processes. The following section looks at
some UNIX commands you can use to schedule processes to run at specified
times or at a lower relative priority.

Using the Scheduling Commands

The UNIX environment provides many ways to handle command execution.
UNIX lets you create lists of commands and specify when they are to be run.
The at command, for example, takes a list of commands typed at the key-
board or from a file and runs them at the time specified by the command.
The batch command is similar to the at command, but batch runs commands
when the system finds time for them rather than allowing the user to specify
a particular time. The cron command allows for commands to be run
periodically.

All scheduling commands are useful for running tasks at times when the

system is not too busy. They're also good for executing scripts to external
services—such as database queries—at times when it is least expensive to

do so.

Running Commands at Specified Times with at

To schedule one or more commands for a specified time, use the command
at. With this command, you can specify a time, a date, or both. The com-
mand expects two or more arguments. At a minimum, you specify the time
you want the command or commands executed and the command or
commands you want to execute.

The following example performs its job at 1:23 am. If you are working in the
wee hours of the morning before 1:23 am, the command is done today. Oth-
erwise, it is done at 1:23 tomorrow morning. The job prints all files in the
directory /usr/sales/reports and sends a user named boss some mail
announcing that the print job was done at 1:23 am.

at 1:23 <Return>

1p /usr/sales/reports/* <Return>

echo "Files printed, Boss!" | mailx -s"Job done" boss <Return>
<“D>
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The D symbol means that <Ctrl-d> was pressed to end the process. Press and hold
the <Ctrl> key and then press the <d> key; then release both keys. (UNIX uses the "D
symbol to represent the end of a file.)

Commands to be scheduled by at are entered as a list of commands on the
line following the at command; the list of commands are terminated with

<Ctrl-d>.

After you terminate the at command, you see a display similar to the
following:

job 756603300.a at Wed Dec 21 01:23:00 1994

This response indicates that the job will execute at 1:23 as specified. The job
number, 756603300. a, identifies the job. If you decide you want to cancel the
job, do so by using the job number associated with it.

If you have several commands you want to schedule using at, it is best to put
them in a file. If the name of the file is getdone, for example, and you want to
schedule the commands for 10:00 aM, enter the following command:

at 10:00 < getdone

Remember that the less-than symbol (<) means to use the contents of the
getdone file as input to the at command.

You can also specify a date for an at job. For example, to schedule a job at
5:00 pM on January 24, enter these commands:

at 17:00 Jan 24 <Return>

lp /usr/sales/reports/* <Return>

echo "Files printed, Boss!" | mailx -s'Job done" boss <Return>

<"D>
The jobs you schedule with at are put into a queue that the operating system
checks periodically. You don’t have to be logged in for the job to be executed.
The at command always runs in the background, freeing resources but still
accomplishing the job. Any output produced by the commands in your at
job is mailed to you.

To see which jobs you scheduled with at, enter at -1. Working with the
preceding examples, you would see the following results:

job 756603300.a at Wed Dec 21 01:23:00 1994
job 756604200.a at Tue Jan 24 17:00:00 1995

Only your at jobs are listed.
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To remove a scheduled at job, enter at -r followed by the job number. For
example, to remove the second job just listed, enter this command:

at -r 756604200.a

Table 11.2 summarizes the different ways of using the at command.

Table 11.2: Summary of at Commands

Format Action

at hh:mm Schedule job at the hour (hh) and minute (mm)
specified

at hh:mm month day year Schedule job at the hour (hh), minute (mm),

month, day, and year specified

at -1 List scheduled jobs

at -r job_id Cancel job with job number matching job_id

Running Long Tasks with batch

UNIX has more than one command for scheduling tasks. The preceding sec-
tion describes the at command, which gives you the power to decide when a
task will run. However, it is always possible that the system can be loaded
down with more jobs scheduled at one time than it can comfortably handle.
The batch command lets the operating system decide an appropriate time to
run a process. When you schedule a job with batch, UNIX starts and works
on the process whenever the system load is not too great. Jobs run under
batch execute in the background, just as those run with at.

The format for the batch command is to enter the list of commands on the
lines following the batch command; you terminate the list of commands with
<Ctrl-d>. You can put the list of commands in a file and then redirect the
input to batch to come from the file. To sort a collection of files, print
the results, and notify user Boss that the job is done, enter the following
commands:

batch <Return>

sort /usr/sales/reports/* | lp <Return>

echo "Files printed, Boss!" | mailx -s"Job done" boss <Return>
<*D>

The system returns the following response:

job 7789001234.b at Wed Dec 21 11:43:09 1894
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The date and time listed are the date and time you pressed <Ctrl-d> to i
complete the batch command. When the job is complete, check your mail: g
anything that is normally displayed on the screen by the commands is
mailed to you.

It is useful to put commands you want to run with at or batch in a file so that you

don’t have to retype them. To use batch to schedule the commands in the file

getdone, enter this command:

batch < getdone

scheduling Commands with cron and crontab

Both at and batch schedule commands on a one-time basis. To schedule com-
mands or processes on a regular basis, you indirectly use the program cron.
You specify the times and dates you want to run a command in crontab files.
Times can be specified in terms of minutes, hours, days of the month, month

of the year, or day of the week.

The cron program is started only once, when the system is booted. Individual
users should not have permission to run cron directly. Also, the system ad-
ministrator shouldn’t start cron by typing the name of the command; cron
should be listed in a shell script as one of the commands to run during a
system boot-up sequence.

in UnixWare, the cron program is started by the /etc/dinit.d/S75cron shell
script. That script is started by the command /etc/dinit from the /etc/inittab
file.

Once started, cron (short for chronograph) checks queues for at jobs to run and
also checks to see whether regular users or the root have scheduled jobs using
crontab files. If there is nothing to do, cron “goes to sleep” and becomes inac-
tive; it “wakes up” every minute to check whether there are commands to
run. You can see how important and useful this facility is; in addition, cron
uses very few system resources.

In UnixWare or other System V Release 4.2 systems, crontab files are stored in
the /usr/spool/cron/crontabs directory.
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Setting Up a Schedule of Commands with crontab

Use the crontab command to install a list of commands that will be executed
on a regular schedule. The commands are scheduled to run at a specified time
(such as once a month, once an hour, once a day, and so on). The list of com-
mands to be performed on the specified schedule must be included in the
crontab file, which is installed with the crontab command. Once you install
the crontab file, cron reads and executes the listed commands at the specified
times. The crontab command also enables you to view the list of commands
included in the file and cancel the list if you want.

Before you install your crontab file with the crontab command, create the
file containing the list of commands you want to schedule by using a text
editor such as vi or the graphical Text Editor that comes with UnixWare. The
crontab command handles the placement of the file. Each user has only one
crontab file, created when the crontab command is issued. This file is placed
in a directory that is read by the cron command.

Each user has one crontab file, stored in the /usr/spool/cron/crontabs direc-
tory. That file is given the user’s name. If your user name is mcn and you use
a text editor to create a file called mycron and install it by typing crontab
mycron, the file /usr/spool/cron/crontabs/men is created. (In this example,
the men file is created, or overwritten, with the contents of mycron, which
may contain entries that launch one or more commands.)

For a user to be able to use the crontab command, that user must be listed in the
fetc/cron.d/cron.allow file. When you add a user to UnixWare with the User
Setup icon, the user is automatically added to this file. If you add a user from the
command line (by using the useradd command), the user is not automatically
added to that file. As the root user, you must add the new user to the cron.allow
file with a text editor.

Once you have created your crontab file, modify it using only the crontab com-
mand. Don’t try to replace or modify the file that cron examines (that is, the
{usr/spool/cron/crontabs/user file) by any other means than by using the
crontab command.

Each line in the crontab file contains a time pattern and a command. The
command is executed at the specified time pattern. The time pattern is
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divided into five fields separated by spaces or tabs. Any output that usually
appears on the screen (that is, information that isn’t redirected to stdout or
stderr) is mailed to the user.

Following is the syntax for the commands you enter in a file to be used by
crontab. The first five fields are time-option fields (you must specify all five
of these fields; use an asterisk * in a field if you want to ignore that field).
Table 11.3 lists the time-field options available with crontab.

minute hour day-of-month month-of-year day-of-week command

Technically, an asterisk in a crontab field means “any valid value” rather than “ig-
nore the value.” For example, consider this crontabentry: 2 @ 1 * * date. This
entry says to run the date command at two minutes after midnight (zero hour) on
the first day of the month. Because the month and day-of-the-week fields are both
asterisks, this entry runs on the first day of every month and any day of the week that

the first of the month happens to land on. ‘

You can have as many entries as you want in a crontab file and designate
them to run at any time you want. This means that you can run as many
commands as you want in a single crontab file.

Table 11.3: Time-Field Options for the crontab Command

Field Range

minute 0 through 59

hour 0 through 23 (midnight is 0)
day-of-month 1 through 31

month-of-year 1 through 12

day-of-week 0 through 6 (Sunday is 0)

To sort a file named /usr/wwr/sales/weekly and mail the output to a user
named twool at 7:30 each Monday, use the following entry in a file:

30 07 * * 01 sort /usr/wwr/sales/weekly |mailx -s"Weekly Sales" twool
This commands specifies the minute as 30, the hour as 07, any day of month

with the *, any month of year with another *, and the day-of-week as 01
(which represents Monday).
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Notice that there is a pipe between the mailx and sort commands in the
previous example. The command field can contain pipes, semicolons, arrows,
or anything else you can enter on a shell command line. At the specified date
and time, cron runs the entire command field with a standard Bourne shell

(sh).

To specify a sequence of values for one of the first four fields, use commas to
separate the values. Suppose that you have a program, chkquotes, which ac-
cesses a service that provides stock quotes and puts the quotes in a file. To get
those quotes at 9:00 am, 11:00 am, 2:00 pM, and 4:00 rM on Monday, Tuesday,
and Thursday of every week—and definitely on the 10th of March and Sep-
tember—use the following entry:

* 09,11,14,16 10 03,09 01,02,04 chkguotes

Put the command lines into a file using vi or some other editor that allows
you to save files as text files. Assume that you put your commands in a file
named cronjobs. To use crontab to put the file where cron can find it, enter
this command:

crontab cronjobs

Each time you use crontab this way, it overwrites any crontab file you may
have already launched.

The crontab command has three options: The -e option edits the contents of
the current crontab file. (The -e option opens your file using the ed editor or
whatever is assigned to the EDITOR variable in your shell.) The -r option re-
moves the current crontab file from the crontabs directory. The -1 option lists
the contents of the current crontab file.

In all of these cases, crontab works with the crontab file that

has your login name. If your login name is mcn, your crontab file is
/usr/spool/cron/crontabs/men. The crontab command does this automati-
cally; you don’t need to know this fact to use the crontab command.

The system administrator and the users share responsibility for making sure
that the system is used appropriately. When you schedule a process, be aware
of the impact it may have on the total system. UNIX allows the system ad-
ministrator to grant access to the at, batch, and cron commands to all users,
specific users, or no users (or to deny access to individual users). If you find
that you don’t have access to at, batch, or crontab, talk with your system
administrator.
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Troubleshooting

The commands you put in your crontab file don’t work,

The cron command runs your crontab entries using the Bourne shell (sh). Your
entry fails if you use shell features not supported by sh. For example, the Korn shell
(ksh) allows you to use a tilde (~) to represent a home directory or the alias com-
mand to designate aliases for certain commands. These aren’t recognized by the sh
shell and cause your crontab entry to fail if you rely on them.

When you try to use the at command, you are told you don’t have permission to use it.

Have your system administrator add your login ID to the /etc/cron.d/at.allow
file.

You tried to use the at now command to run a command immediately.

No matter how fast you type, at now always responds with the message ERROR:
Too late. The best alternative is to use the batch command to run the command
for you. You can, however, use at now +1 min to run the command in a minute.
After you press <Return>, type fast to enter your command before the minute
expires.

Reporting on and Monitoring
the Multitasking Environment

You know that UNIX is a multiuser, multitasking operating system. Because

so many people can do so many things with the system at the same time, the |
system administrator and users find it useful to determine who is using the

system and what processes are running.

It’s important to know that others can keep track of the commands you en- 1
ter. Most users can’t access your files without your permission, but they can

see the names of commands you enter. The system administrator or someone ‘
with the root password can peruse all your files. Although you don't have to
be paranoid about privacy on a UNIX system, you should know that the sys-
tem can be monitored by anyone who wants to take the time to do it. The
information you can gain about what is going on in the system is more useful
than just satisfying curiosity: by seeing what jobs are running, you can appro-
priately schedule your tasks. You can also see whether a process of yours is
still active and whether it is behaving properly.
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Finding Out Who Is On the System with who

The purpose of the who command is to find out who is logged on the system.
The who command lists the login names, terminal lines, and login times of
users currently logged in. The who command is useful in many situations. For
example, if you want to communicate with someone on the computer using
the write command, find out whether that person is on the system by using
who. You can also use the command to see when certain users are logged in to
the computer to keep track of their time spent on the system.

Using who To List Users Logged in to the System
To see everyone who is currently logged in to the system, enter who; you see a
display similar to the following:

$ who <Return>

root console Dec 13 08:00
ernie ttyo2 Dec 13 10:37
bkraft tty03 Dec 13 11:02
jdurum tty05 Dec 13 09:21
ernie ttys7 Dec 11 18:49
$

This listing shows you that root, ernie, bkraft, and jdurum are currently
logged in. It shows that root logged in 8:00 am, bkraft at 11:02, and jdurum at
9:21. You can also see that ernie is logged in to two terminals and that one
login occurred at 6:49 pm (18:49) two days earlier (which may be some reason
for concern or it may just be ernie’s usual work habits).

Using Headers in User Listings
There are several options available with who, but this chapter describes how to
use only two to monitor processes on the system:

-u Lists only users who are currently logged in
-H Displays headers above each column

These options enable you to get more information about the users currently
logged in. The headers displayed with the -H option are NAME, LINE, TIME, IDLE,
PID, and COMMENTS. Table 11.4 explains the terms appearing in the heading.

Table 11.4: Output Format for the who Command

Field Description
NAME Lists the user’s login name.
LINE Lists the line or terminal being used.
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Field Description
—
TIME Lists the time the user logged in.
IDLE Lists the hours and minutes since the last activity on that

line. A period (.) is displayed if activity occurred within the
last minute of system time. If more than 24 hours elapsed
since the line was used, the word o1d is displayed.

PID Lists the process ID number of the user’s login shell.

COMMENT Lists the contents of the comment field if comments have
beenincluded in /etc/inittab or if there are network
connections. (See the following note.)

You probably won't see the COMMENT field filled in very often in any recent UNIX
systems. In the old days, processes that let you log in to UNIX (getty or uugetty)

were started directly from entries in the /etc/inittab file and usually listened for
login requests from a particular terminal. The COMMENT field might identify the loca-
tion of the terminal and tell you who was logged in and what terminal they were
sitting at. Today, processes that listen for login requests are typically handled by the
Service Access Facility and are no longer listed in /etc/inittab.

The following example uses both the -u and -H options and shows the re-
sponse UNIX returns:

$ who -uH <Return>

NAME LINE TIME IDLE PID COMMENTS

root console Dec 13 08:00 . 10340

ernie ttyo2 Dec 13 10:37 r 11929 Tech-89.2
bkraft ttyo3 Dec 13 11:02 0:04 4761 Sales-23.4
jdurum tty05s Dec 13 09:21 1:07 10426

ernie ttys7 Dec 11 18:49 old 10770 oreo.coolt.com
$

You can infer from this listing that the last session associated with ernie is
from a network site named oreo.coolt.com and that there hasn’t been any
activity in that session in over 24 hours (which could signal a problem). The
session for root and the first one for ernie have both been accessed within
the last minute. The last activity on the session for bkraft was four minutes
ago; it has been one hour and seven minutes since any activity was reported
on the session for jdurum. Also note that this listing includes the PID (process
ID number) for the login shell of each user’s session. The next section shows
how you can use the PID to further monitor the system.
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Reporting on the Status of Processes with ps

The command ps reports on the status of processes. You can use it to deter-
mine which processes are running, see whether a process has completed, see
whether a process is “hung” or having some difficulty, see how long a process
has run, see the resources a process is using, determine the relative priority of
a process, and find the PID (process ID number) needed before you can Kill a
process. All this information is useful to a user and very useful to a system
administrator. Without any options, ps lists the PID of each process associated
with your current shell. It is also possible to see a detailed listing of all the
processes running on a system.

Monitoring Processes with ps

A common use of the ps command is to monitor background jobs and other
processes on the system. Because background processes don’t communicate
with your screen and keyboard in most cases, you use the ps command to
track their progress.

The ps listing displays four default headings as indicators of the information in
the fields below each heading: PID, TTY, TIME, and COMMAND. Table 11.5 explains
these headings.

Table 11.5: Headings in the Output of ps

Field Explanation

PID The process identification number.

TTY The terminal on which the process originated.,

TIME The cumulative execution time for the process in minutes

and seconds.

COMMAND The name of the command being executed.

Suppose that you want to sort a file named sales.dat, save a copy of the sorted
file in a file named sales.srt, and mail the sorted file to a user named sarah.

If you also want to put this job in the background, you enter the following
command:

sort sales.dat | tee sales.srt | mailx -s"Sorted Sales Data' sarah &
To monitor this process, enter ps and see a display such as this one:

PID TTY TIME COMMAND
16490 ttyo2 0:15 sort
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16489 tty02 0:00 mailx
16492 ttyo2 0:00 ps

16478 tty02 0:00 sh

16491 tty02 0:06 tee
16480 ttyo2 96:45 cruncher

You see the accumulated time and PID for each of the processes started with
the command. You also see information for your login shell, sh, and for ps
itself. Notice that all the commands in the pipe are running at once—as you
would expect (this is the way the pipe mechanism works). The last entry is for
a command that has been running for over one hour and a half. If that is a
problem, you may want to terminate the process by using the kill com-
mand, described later in this chapter. If you enter ps and see only the
following listing, you know the previous job you put into the background is
complete:

PID TTY TIME COMMAND

16492 ttyo2 0:00 ps

16478 tty02 0:00 sh
16480 tty02 99:45 cruncher

Use ps occasionally to check on the status of a command. However, if you use ps
every second, waiting to see whether the background job is complete, there isn‘t
much sense putting the job in the background in the first place.

Obtaining More Information about Processes with ps

Sometimes, you need to know more about your processes than what the de-
fault ps listing provides. To generate additional information, you can invoke
some of the options listed in table 11.6.

Table 11.6: Commonly Used Options for the ps Command

Option Action

e Shows information about all processes, not just the
ones started from your terminal.

-f Displays a full listing.
-1 Displays a fong listing.
-t tlist Restricts the listing to data about the time processes

associated with the terminals specified in tfist.
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The ps command gives only an approximate picture of process status because
things can and do change while the ps command is running. The ps com-
mand gives a snapshot of the process status at the instant the ps command
executed. The snapshot includes the ps command itself.

In the following examples, three commands are shown. The first command
is the login shell (sh). The second command is sort (used to sort the file
named inventory). The third command is the ps command you are currently
running.

To find out what processes you are currently running, use the following
command:

$ ps <Return>

PID TTY TIME COMMAND

65 tty01 0:07 -sh

71 ttyol 0:14 sort inventory
231 tty01 0:09 ps

To obtain a full listing, use the following command:

$ ps -f <Return>

uiD PID PPID C STIME TTY TIME COMD

amanda 65 1 0 11:40:11 ttyo1 0:06 -sh

amanda 71 65 61 11:42:01 ttyo1 0:14 sort inventory
amanda 231 65 80 11:46:02 tty01 0:00 ps -f

There are a few things to note about this full listing. In addition to the PID,
the PPID is listed. The PPID is the process ID number of that process’s parent
process. In this example, the first process listed (PID 65) is the parent of the
following two. The entry in the fourth column (the column headed c) gives
the amount of CPU resources a process has used recently. In selecting the
next process to work with, the operating system chooses a process with a low
C value over one with a higher value. The entry in the STIME column is the
time at which the process started.

To monitor every process on the system and get a full listing, enter ps -ef.
(By piping the command through the grep $LOGNAME command, the processes
belonging to your login name are displayed while all others are filtered out.)
To see a full listing of all your processes, enter this command:

ps -ef | grep $LOGNAME

To list processes for two terminals (for example, ttye1 and ttye2), use the
following command:

$ ps -t "01 02" <Return>
PID TTY TIME COMMAND

32 ttyol1 0:05 sh
36 ttyo2 0:09 sh
235 ttye2 0:16 vi calendar
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In this example, the -t option is used to restrict the listing to the processes
associated with terminals ttye1 and ttye2. Terminal ttye2 is running the v
shell command (PID 32) and using vi to edit the calendar (PID 235). The
cumulative time for each process is also listed. If you are using shells from a
graphical interface (the xterm command or a Terminal window), use device
names pts0e1, ptsee2, and so on with the -t option to see the processes from
those sessions.

Sometimes a process is marked as <defunct>. This means that the process has
terminated and its parent process has been notified, but the parent hasn't
acknowledged the fact that the process is “dead.” A process like that is called
a zombie process. It is possible that the parent is busy with something else and
the zombie will soon disappear. If you see a number of defunct processes or
defunct processes that linger for some time, this is a sign of some difficulty
with the operating system.

Controlling Multiple Processes

UNIX gives you the power to run several processes concurrently. It also al-
lows a user or an administrator to have control over running processes. This
control is advantageous when you need to do the following:

M Initiate a process that continues after its parent has quit running
(use the nohup command)

B Schedule a process with a priority different than other processes
(use the nice command)

B Terminate or stop a process (use the kill command)

Using nohup with Background Processes

Normally, the children of a process terminate when the parent dies or termi-
nates. This means that when you start a background process, it terminates
when you log out. To have a process continue after you log out, use the nohup
command. Put nohup at the beginning of a command line:

nohup sort sales.dat &

This sample command tells the sort command to ignore the fact that you log
off the system; it should run until the process completes. In this way, you can
initiate a process that can run for days or even weeks. Furthermore, you don’t
have to be logged in as it runs. Naturally, you want to be sure that the job
you initiate behaves nicely (that is, that it eventually terminates and doesn't
create an inordinate amount of output).
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When you use nohup, the command sends all the output and error messages
of a command that normally appear on the screen to a file named nohup.out,
Consider the following example:

$ nohup sort sales.dat & <Return>

1252

Sending output to nohup.out
$

The sorted file and any error messages are placed in the file nohup.out. Now
consider this example:

$ nohup sort sales.dat > sales.srt & <Return>

1257

Sending output to nohup.out
$

Any error messages are placed in the file nohup.out but the sorted sales.dat
tile is placed in sales.srt.

When you use nohup with a pipeline, you must use nohup with each command
in the pipeline:

nohup sort sales.dat |, nohup mailx -s"Sorted Sales Data" boss &

Scheduling the Priority of Commands with nice

Use the nice command to run a command at a specific scheduling priority.
The nice command gives you some control over the priority of one job over
another. If you don’t use nice, processes run at a set priority. You can lower
the priority of a process with the nice command so that other processes

can be scheduled to use the CPU more frequently than the nice job. The
superuser (the person who can log in as the root user) can also raise the
priority of a process.

The general form of the nice command is as follows:
nice -number command

The priority level is determined by the number argument (a higher number
means a lower priority). The default is set to 10. If the number argument is
present, the priority is incremented by that amount up to a limit of 20. If
you enter this command, the sort process starts with a priority of 10:

sort sales.dat > sales.srt &

If you want to start another process, say with the 1p command, but give
preference to the sort command, you can enter the following:

nice -5 1lp mail_list &
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To give the 1p command the lowest possible priority, use this command.:
nice -10 lp mail_list &

Only the system administrator can increase the priority of a process. To do
that, the system administrator (or someone logged in as the root user) uses

a negative number as the argument to nice. Remember: the lower the nice
value, the higher the priority (up to a maximum priority of 20). To give a job
“top priority,” the superuser initiates the job as follows:

nice --19 job &

The ampersand (&) is optional; if job is interactive, the system administrator
wouldn't use the ampersand.

Scheduling the Priority of Running Processes

with renice

The renice command is available on some systems; it allows you to modify
the priority of a running process. Berkeley UNIX systems have the renice
command; it is also available in the /usr/ucb directory in UNIX System V
systems for compatibility with Berkeley systems. With renice, you can adjust
priorities on commands as they execute. The format of renice is similar to
that of nice:

renice -number PID

To change the priority on a running process, you must know its PID. To find
the PID of all your processes, enter this command:

ps -ef | grep name

In this command, name is replaced by the name of the running process. The
grep command filters out all processes that don’t contain the name of the
process you are looking for. (If there are several processes of that name run-
ning, you have to determine the one you want by looking at the time it
started.)

The entry in the second column of the ps listing is the PID of the process. In
the following example, there are three processes running for the current user
(in addition to the shell). The current user’s name is pcoco.

$ ps -ef | grep $LOGNAME <Return>
pcoco 11805 11804 © Dec 22  ttysb 0:01 sort sales.dat >sales.srt
pcoco 19955 19938 4 16:13:02 ttyp@ 0:00 grep pcoco
pcoco 19938 1 © 16:11:04 ttyp0 0:00 sh
pcoco 19940 19938 142 16:11:04 ttypo 0:33 find . -name core -exec rm {} ;
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To lower the priority on the process with PID 19940 (the find process), enter
this command:

renice -5 19940
As you would expect, the following are true about renice:
B You can use renice only with processes you own
B The system administrator can use renice on any process

B Only the system administrator can increase the priority of a process

Caution

This caution is for the system administrator: Change priorities only on jobs you have
created. Don’t modify priorities on system programs unless you know what you are
doing.

Terminating Processes with kill
Sometimes, you want or need to terminate a process. Here are some reasons
tor stopping a process:

MW It is using too much CPU time
It is running too long without producing expected output
It is producing too much output, either to the screen or to a disk file

It appears to have locked a terminal or some other session

It is using the wrong files for input or output because of an operator or
programming error

M It is no longer useful

Most likely, you will come across a number of other reasons as well. If the
process to be stopped is a background process, you use the kill command to
get out of these situations.

To stop a command that is not in the background, press an interrupt key
such as <Del>, <Break>, <Ctrl-c>, or <Ctrl-d>, depending on the type of shell
you are using. When a command is in the background, pressing an interrupt
key does not stop it. Because a background process is not under terminal
control, keyboard input of any interrupt key is ignored. The only way you
can stop background commands is to use the kill command.
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Normal Termination of Background Processes
The kill command sends signals to the program to demand that a process be
terminated or killed. To use kill, use either of these two forms:

kill PID(s)
kill -signal PID(s)

To kill a process whose PID is 123, enter kill 123. To kill several processes
whose PIDs are 123, 342, and 73, enter kill 123 342 73. Using a signal op-
tion, you can do more than simply kill a process. Other signals can cause a
running process to reread configuration files or stop a process without killing
it. Valid signals are listed in the /usr/include/sys/signal.h file. As an average
user, however, you will probably use kill with no signal or, at most, with
the -9 signal (the I-mean-it-so-don't-ignore-me signal, described in the next
section).

Caution

Use the correct PID with the kill command. Using the wrong PID can stop a pro-
cess you want to keep running. If you are the system administrator, you can kill any
process; remember that killing the wrong process or a system process can have
disastrous effects.

If you successfully kill the process, you get no notice from the shell: the shell
prompt simply reappears. You see an error message if you try to kill a process
you don’t have permission to kill or if you try to kill a process that doesn’t
exist.

Suppose that your login name is chris and that you are currently logged in to
ttye1. To see the processes you have running, enter ps -f and see the follow-
ing response:

uID PID PPID C STIME TTY TIME  COMMAND

chris 65 1 0 11:40:11 ttyo1 0:06 -sh

chris 71 65 61 11:42:01 ttyo1 0:14 total_updt inventory

chris 231 65 80 11:46:02 ttyel ©:00 ps -f

chris 187 53 60 15:32:01 tty02 123:45 crunch stats
chris 53 1 ®© 15:31:34 tty02 1:06 -sh

Notice that the program total_updt is running at your current terminal.
Another program, crunch, is running on another terminal and you think that
it has used an unusually large amount of CPU time. To kill that process, it
may be sufficient to enter this simple command:

kill 187
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To kill the parent of that process, enter this command:

kill 53

You may want to Kkill a parent and its child if you are the system administra-
tor and see that someone left their terminal unattended. You can Kill a clock
process that the user has running (the child process) and the login shell (the
parent process) so that the unattended terminal is no longer logged in.

Stopping the parent of a process sometimes terminates the child process as
well. To be sure, stop the parent and its children to halt all activity associated
with a parent process. In the preceding example, enter kill 187 53 to termi-
nate both processes.

If, for some reason, your terminal “locks up,” log in to another terminal, enter
ps -ef | grep $LOGNAME, and kill the login shell for the locked terminal.

Unconditional Termination of Background Processes

Issuing the kill command sends a signal to a process. UNIX programs can
send or receive over 20 signals, each of which is represented by a number. For
example, when you log out, UNIX sends the hangup signal, signal number 1,
to all the background processes started from your login shell. This signal Kills
or stops those processes unless they were started with nohup (as described ear-
lier in this chapter). Using nohup to start a background process lets the process
ignore the signal that tries to stop it. You may be using programs or shell
scripts written to ignore some signals. If you don’t specify a signal when you
use kill, signal 15 is sent to the process. The command kill 1234 sends
signal 15 to the process whose PID is 1234. If that process is set to ignore
signal 15, however, the process doesn’t terminate when you use this com-
mand. However, you can use kill in a way a process “can’t refuse.”

The signal 9 is an unconditional kill signal; it always kills a process. To un-
conditionally kill a process, use the following format:

kill -9 PID

For example, suppose that you enter ps -f and see the following response
listing:

uID PID PPID C  STIME TTY TIME  COMMAND

chris 65 1 0 11:40:11 ttyo1 0:06 -sh

chris 71 65 61 11:42:01 ttyo1 0:14 total updt inventory
chris 231 65 80 11:46:02 ttyo1 0:00 ps -f

chris 187 53 60 15:32:01 tty02 123:45 crunch stats

chris 53 1 © 15:31:34 tty02 1:06 -sh
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To kill process 187, you normally enter kill 187. If you then enter ps -f
again and see that the process is still there, you know the process is set up to
ignore the kill command. Kill it unconditionally with kill -9 187. When
you enter ps -f again, you see that the process is no longer around.

A disadvantage to using this version of the kill command is that kill -9
does not allow a process to finish what it is doing before it terminates. If

you use kill -9 with a program that is updating a file, you loose the updated
material. Use the powerful kill -9 command responsibly. In most cases, you
do not need the -9 option; the kill command issued without arguments
stops most processes.

Terminating All Background Processes
To kill all background jobs, use the following command:

kill @

Commands that run in the background sometimes initiate more than one
process; tracking down all the PID numbers associated with the process you
want to kill can be tedious. Because the kill © command terminates all pro-
cesses started by the current shell, it is a faster and less tedious means of
terminating processes. Type the jobs command to see what commands are
running in the background for the current shell.

Managing Processes in the GUI

There are graphical equivalents to many of the command-line tools for man-

aging processes if you are using the UnixWare Graphical User Interface (GUI).

The Task Scheduler window, described in Chapter 6, “Using the UNIX Com-
mand Environment,” lets you set up processes that the cron program runs at
designated times. If you use a GUI, you can always open a Terminal window
and run any of the commands described in this chapter from there.

One convenient feature of the GUI for starting processes is the Startup Items
folder. This feature lets you designate certain commands to start automati-
cally when you log in to the system and start the GUI. Here’s how it works:

1. Double-click on the Preferences icon in the UnixWare Desktop folder.
The Preferences window appears, including the Startup Items folder
icon.

2. Open the folder containing the command you want to run each time
you log in. For example, to open a Terminal window each time you log
in (a handy thing to do), open the Accessories folder.
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Fig. 11.1
Opening the
Startup Items
window.

3. Drag-and-drop the icon representing the command on the Startup
Items folder.

4. To see that the command is set up to start when you log in, double-
click on the Startup Items folder. The Startup Items folder opens.
Figure 11.1 shows a Startup Items folder that contains two commands
that will start automatically when you log in: the screen lock and a
Terminal window (a shell).
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After you complete these steps, the next time you log in, a Terminal win-
dow opens and the screen-lock program starts up and locks the screen as
appropriate.

Summary

This chapter presented the commands you need to manage multiple pro-
cesses. You saw that you run multiple processes whenever you put jobs in the
background with the ampersand (&) or when you use pipes. You can schedule
jobs at a specific time with the command at, at a time the system feels is
appropriate with the command batch, and at regularly scheduled times with
cron and crontab.

You looked at how to monitor your own and other user’s processes with the
who command; you learned how to get useful information about your pro-
cesses with the ps and ps -f commands and how to get the same information
about all processes on the system with the ps -ef command. You also learned
how to modify the priority of a process by using nice before the command
starts or renice after it is running.

Background processes are usually terminated when you log out, but you can
set them up to continue after you log out if you put nohup on the line before
the name of the command. Finally, you looked at the kill command, which
allows you to terminate running processes.
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There are graphical means of managing processes, as well as command-line
methods. In addition to the Task Scheduler (the GUI version of the cron pro-
gram), the Startup Items folder lets you start up specific processes each time
you log in.

The next chapter describes effective use of the text editor vi to create and
modify text files. It also includes a summary of other popular text editors.

Summary
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