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Introduction
Welcome to Linux

Welcome to the Linux operating system and the third edition of Linux Installation and Configuration!
Whether you are looking for aversion of UNIX that you can run on an inexpensive PC or are just totally
disgusted with the antics of Microsoft et al. when it comes to operating systems, we think you' Il get alot
out of this book.

In these pages, you' | be guided through a Linux installation and configuration process from beginning
to end. You'll aso learn about the many unique tools offered by the Linux operating system, as well
how to use these toolsin avariety of situations.

What is Linux?

Linux (pronounced lih-nux) is a 32-bit operating system designed for use on Intel 80386 (or better) PCs.
Technically, Linux isaUNIX workalike, which means that it responds to standard UNIX commands and
will run UNIX programs. Y ou might see some references elsewhere to Linux asa UNIX clone, but

that’ s not strictly correct. (If it werea UNIX clone, Linux would be alot more expensive than it is, due
to the additional overhead of licensing fees.)

Linux began life as the project of asingle man, Linus Torvalds (then a student at the University of
Finland at Helsinki), who wanted his own alternative to another UNIX alternative—namely, the Minix
operating system. He designed Linux to be similar to Minix (the original Minix filesystem was
incorporated into Linux), yet more stable and freely available.

For along time Linux was an operating system under development, as many beta versions of Linux
circulated throughout the computer world—mostly distributed through the Internet world. Version 0.2
was released to the world in the middle of 1991; in 1994, version 1.0 was finally released. A ready and
willing group of volunteers helped Torvalds finish Linux; additionally, these volunteers (including one
of the authors of this book, Patrick Volkerding) helped create the add-on software that helps make Linux
so popular. The CD-ROMs that accompany this book are based on Linux 2.0.

Linux, as an operating system, is actually rather trim and fit. Y ou could install Linux from athree-disk
set (the a series, which you'll learn about in Chapter 2). So why do you need two CD-ROMSs, filled to
the brim with bits and bytes? Because the core Linux operating system, as such, doesn’t do much more
than offer acommand line and respond to the core UNIX commands. You' || need the additional
software—ranging from utilities like diff from the Free Software Foundation to compilers and editors.



Because this additional software is different from distribution to distribution (on the accompanying CD-

ROMs, you' re using the highly regarded Slackware distribution), there are differences between Linuxes

(Linuci? Linuces?) available on the market. (For example, the installation program—so critical for many
users—is unique to Slackware.) And Linux features its own graphical interface, based on the X Window
System.

This leads usto one essential truth about Linux (something aso true about UNIX): Linux is a series of
tools. You use one tool to do one thing, another tool to perform another function. As a set of tools, the
Slackware distribution is more than just Linux.

What Makes Slackware Linux Special?
Why use Linux? The following features make Linux specia in the operating system world:

* Linux isan alternative to the commer cial operating system world. There’'s something to be
said for striking a blow against the Empire. Linux is the result of many hours of volunteer
workers who believed that a grass-roots approach to software development was a more harmonic
approach than commercial offerings. Whether you buy into this ethos is up to you, but you cannot
help but be impressed that such an outstanding computer operating system, rich in complexity
and features, is the work of so many.

» Linux isbuilt for thelnternet and networking. The Internet is all the rage, and the Linux
world is part of the hubbub. Linux probably wouldn’t be where it is today without the Internet, as
hundreds of volunteers have collaborated via the Internet, shipping source code and program files
from machine to machine. In addition, Linux can be used right out of the box for Internet and
networking; there’ s no need to buy additional software. All you need to do is configure what you
have.

» Linux iscompletely open. You get the source code for the Linux operating system on an
accompanying CD-ROM. If you want to make changes to the operating system, you can do so. If
you want adriver for your oddball peripheral, you can write it yourself or con someone else into
writing it for you.

Why Should You Use Linux?

Because it runs UNIX programs—most notably through compiling original source code written for the
many UNIX variants around the world—Linux is the ideal platform for many potential users:

» Users who want to learn more about the UNIX operating system and the X Window System.

* Internet surfers who want a powerful platform for cruising the Net.

» System administrators who want an alternative to expensive UNIX workstations, either in their
workplace or at home.

» Programmers who want a cheap home or small-business platform for developing software that
can be used on other, more powerful UNIX systems.



There are many features to Linux that you should find attractive:

* You'vealready paid for it. By purchasing this book, you’ ve purchased a full implementation
of Linux, complete with scads of useful programs.

 Linux follows standards. For the most part, Linux and its tools follow various standards, such
as POSI X compliance. As a programming platform, Linux can be used to develop and test code
for awide variety of platforms.

» Linux can beused for most of your everyday needs. True, Linux lacks the wide range of
applications found in the PC world. However, for most of your daily tasks (particularly if you
want to use Linux for programming or the Internet), the accompanying CD-ROMs contain
enough tools to satisfy most of your needs.

e Linux runsbinariescreated on other PC versions of UNIX. The new iBCS capability
allows you to run a program that was compiled for another Intel-based PC, including SCO UNIX
and FreeBSD.

Will Linux replace more popular operating systems, like MS/PC-DOS and Windows? That depends on
your needs. For many basic computing tasks—word processing, spreadsheets,
telecommunications—Linux and the Slackware distribution are a perfectly adequate alternative to other
PC operating systems. As adevelopment platform, Linux is more than adequate. Because Linux isfreely
avallable, it attracts the attention of many programmers and devel opers who release their software to the
computing community—meaning that there’' s a decent selection of software in the computing world,
even beyond what’ s available on the CD-ROM s with this book. The one drawback to Linux—which,
admittedly, is amajor drawback—is the lack of robust applications for everyday use. True, you can do
work with emacs and gr off for document creation, but this process is awkward at best. Given the track
record of the UNIX industry and the robust growth enjoyed by Linux, you can expect to see many more
applications down the road.

Of course, thisisn't to say that you won't use the applications on the CD-ROMs with this book. For
many, the use of Linux as an Internet tool will alone be worth the price of the book. Programmers who
want to code for other UNIX and X Window platforms will also find this book and its CD-ROMs
extremely useful.

Linux, Slackware, and This Book

Thisbook isn’'t ageneral primer on the Linux operating system. Instead, we' ve decided to focus on the
version of Linux included on the accompanying CD-ROMs. We made this decision because the world of
Linux is very wide and varied, and despite what some people think, there are differences among Linux
distributions.

If you own another Linux distribution, there will be things in this book that apply to your distribution
(particularly in Chapter 4 and beyond). However, be warned that we' re sticking to the Slackware
distribution of Linux for the particularsin this book.



What is Slackware Compared to Linux?

Linux, as distributed by the many good people who work onit, is actually quite alimited piece of
software. Essentially, it’s the three-disk set beginning with a that make up the true core of the operating
system.

The Slackware distribution of Linux builds on this core with utilities, programming libraries, and ports
of other UNIX and X Window programs, under a unified whole. Many of the setup utilities on the CD-
ROMs, for example, are unique to the Slackware distribution of Linux. These things make the
Slackware distribution unique.

Differences between This Book and the First Edition

Thefirst edition of this book sold phenomenally well—much better, quite frankly, than we anticipated.
It quickly spawned a group of Linux wannabes who really didn’t know the operating system but could
license Linux from another source and pawn it off as an authentic guide to Linux.

But this sort of approach, quite honestly, isn't in the true spirit of Linux. Asawhole, Linux owes alot to
the many volunteers who make it work and help others use it. We' ve bought into this ethos; Slackware
Linux isavailable at no charge viathe Internet. And, as a bonus, we' ve managed to keep the cost of this
book affordable (Iess than other commercial implementations of Linux) while at the same time offering
two CD-ROMs containing a slew of Linux software. The second CD-ROM contains the work of many
other software programmers, and if you find their work to be useful in your work, we strongly
recommend that you send along a contribution to reward their efforts.

So, what else distinguishes this book from the first and second editions? Well, Linux has changed, and
so has the Slackware implementation. On a user level, you' Il notice that the operating system is
generally more stable, and the X Window implementation is easier to configure and much less cranky to
tweak. More tools have been added to the core Slackware Linux distribution on the first CD-ROM.
Programmers will appreciate the new data formats that cut down on the size of executable files and the
new tools that allow Motif programs to be run without an actual OSF/Motif license from the Open
Software Foundation. Several security tools have been added, as well as an updated version on X Free86.

In short, if you've been aLinux user, you'll have reasons both to upgrade your version of Linux and to
review the new information presented in this book. Linux is a dynamic, ever-changing operating system,
and it's always fun to keep track of the latest and greatest.

The Free Software Foundation

Many of the utilities and programs contained in this distribution of Linux (and most other Linux
distributions) come from the Free Software Foundation (FSF) or are licensed under the general terms of



the Free Software Foundation. Because so many of the utilities are connected with the FSF, we urge you
to check out the group (viaits many Usenet newsgroups) and to read through its general license, which
is contained along with its programs (for example, emacs gives you an option to read through the
genera license). For more information about the Free Software Foundation, write:

Free Software Foundation
675 Massachusetts Avenue
Cambridge, MA 02139
(617) 876-3296 (voice)
(617) 492-9057 (fax)

gnu@prep.ai.mit.edu
Resources on the CD-ROMs

We' ve included two CD-ROMs with this book. A full implementation of the Linux operating system can
be found on the first CD-ROM. Thisincludes arather robust set of UNIX utilities and a complete
implementation of the X Window System. In addition, we' ve included a set of documents, called the
Linux HOW-TQOS in the docs directory. These are text files that examine a portion of the Linux
operating system in great detail. Occasionally, we will refer to these documents in the course of this
book.

The second CD-ROM contains software, software, software. Most of the software contained on the
second CD-ROM is already compiled for Slackware Linux, but when appropriate we' ve included source
code so you can compile the software for use on your own system. We present the software “asis’ (that
IS, directly from the authors via the Internet), and there' s no way we can support it. Almost all of the
software has files that contain information about contacting the authors, and that’ s where you should
turn if you have problems with the software. Also, some of the authors ask for a contribution if you find
their software useful, and we strongly urge you to send one.

Conventions Used in the Book

To make this book more usable, we' ve incorporated a few formatting conventions that should make it
easier for you to find what you need. These include the following icons:

NOTE: The Noteicon indicates something that you should pay special attention to.

WARNING: The Warning icon warns you about actions that could be hazardous to the health of
your computer or your Linux installation.



ON THE CD-ROMS:. The CD-ROMsicon refers to items found on the accompanying CD-
ROMSs, such as the aforementioned HOWTO files.

In addition, we' ve used some specific formatting commands in the text:

» Bold type refers to acommand
* |talic typerefersto a new concept
» Monospaced type refersto acommand line entered directly at a prompt and ending with the

Enter key, asin the following:

gilbert:/ elvis

How to Reach the Authors
You'refreeto drop usaline viaeectronic mail at: reichard@mr.net.
However, we must warn you that we promise no further guidance to Linux than what’s printed in this

book. Among the three of us, we receive alot of electronic mail, and at times it’simpossible to keep up
with it. Please don’t assume that this electronic-mail address will bring you instant help.
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About the CD-ROMSs

There are two CD-ROM s accompanying this book. These disks are formatted under 1SO-9660 standards,
with Rock Ridge extensions. Y ou can read the contents from both PCs and UNIX workstations.
However, long UNIX filenames

The second CD-ROM contains useful source code (and in some cases, precompiled binaries) for Linux/
UNIX applications and utilities mentioned in the book, as well as selected archives from two of the most
popular Linux FTP sites.

communications

Communications utilities: diald (a daemon that provides a PPP connection on demand) and dlirp (a
SLIP/ PPP emulator that runsin a UNIX shell account)

email

Email-related utilities: MH (amail-handling system), EXMH (an X front-end to MH), procmail (alocal
mail delivery/filtering utility), tkMail (amail client built with the Tk toolkit), uudeview (a smart decoder
for extracting binaries from news or email that are coded in any of the popular encoding formats), and
xfmail (an XForms-based mail reader for X).

experimental

Nonsupported projects still in development: WINE (Windows Emulator for X, capable of running some
Windows 3.1 programs directly under Linux) and NTFS (akernel patch to provide read-only accessto
Windows NT partitions).

graphics
Graphics programs. POV -ray for Linux (aray-tracing program).
multimedia

Multimedia and graphics programs: ImageMagick (an image-processing package), gimp (an image-
editing package), mpeg_play (plays MPEG animations under X or on the Linux console), pixmap (a



pixmap [xpm] editor), xpcd (a PhotoCD viewer), and xpdf (aviewer for PDF files, also known as
Acrobat files, from the name of Adobe's PDF software).

networking

Networking applications: NIST (network time synchronizer), apache (World Wide Web [HTTP] server),
ipfwadm (utility for setting up firewalls or IP masquerading under Linux), knews (threaded newsreader
with an X interface), samba (a server for filesystem/printer access from Windows 95, NT, or other
operating systems using SMB), surfit (aweb browser written in Tcl/ Tk/TclX), tkNet (a network
configuration utility written in Tcl/ Tk), tkWWW (a Tk interface to the World Wide Web, allowing
editing of HTML files), and wn (an easy-to-configure WWW server).

office

General usage items. OFFi X (drag-and-drop tools for the X desktop), TkDesk (afilemanager written in
Tcl/Tk), addressbook (an addressbook utility), cbb (checkbook balancer), groupkit (alibrary for building
real-time groupware applications, such as drawing programs or editors that multiple users can use
simultaneously), ical (calendar/date book), nedit (Motif-based editor for X), and teapot (spreadsheet
program).

programming

Programming tools and utilities: LessTif (an X programming library compatible with Motif 1.2), Mesa
(freely distributable version of OpenGL), java (the Java Developer’ s Toolkit for Linux), perl-5.002
(source code for the Perl language [binaries are included with Slackware on the first disk] aswell as
CGl—a perl add-on used for WWW programming), perl-tk (a perl extension to use the Tk toolkit),
wxWindows (a C++ framework for devel oping multiplatform, graphical applications from the same
body of C++ code), and xforms (a graphical user interface toolkit for X).

scientific
High-end applications: GRASS (a complex system developed by the Army for managing land use.
sunsite

Hundreds of programs from the sunsite.unc.edu Linux FTP site. This directory in turn contains four
subdirectories: apps (applications like communications tools, text editors, math programs, TeX tools,
and video programs), devel (developer tools), system (a host of system-level programs and utilities), and
X11 (X Window tools and programs).

sysadmin



System-administration tools. xwatch (a program to keep an eye on system logs under X).
tsx-11

Hundreds of programs from the tsx-11.mit.edu Linux FTP site. This directory in turn contains
subdirectories: doc (the contents of the Linux Documentation Project, as well as other relevant
documents) and packages. which contain programs files for the likes of Epoch, Modula-2, Modula-3,
Scilab, Eiffel, DSP processing, sound management, graphics, and other devel opment tools and utility
programes.

window-managers

Alternative window managers. bowman (awindow manager for X with a NextStep look) and fvwm95s (a
window manager for X with a Windows 95 |00k).
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Section |
Linux Installation and Configuration

Welcome to your brave new journey with the Linux operating system! This section covers the
installation and configuration of Linux.

Chapter 1 isan overview of the Linux operating system It explains the components and other facts you' |
need to know about Linux before installation. If you're not a past or present Linux user, you' [l want to
read this chapter carefully.

Chapter 2 guides you through a Linux installation from beginning to end. In many ways, installing
Linux is one of the more daunting tasks you'll face; Linux runs rather smoothly onceit’s installed and
configured correctly. Again, thisis a chapter you' [l want to follow very closely.

Chapter 3 coversthe installation, configuration, and basic usage of XFree86, the implementation of the
X Window System designed for PC-based Unices.

Chapter 1
Linux and PC Hardware

This chapter covers:

» The hardware needs of Linux

» PC configuration requirements
* Processor needs

* RAM needs

 Supported hard drives

» Supported SCSI cards
 Supported network cards
 Supported mice

» Supported CD-ROM drives
 Linux and laptops

Preparing for Linux

An ounce of preparation isworth a pound of cure, goes the old (and clichéd, some would say) saying.



However, there' sakernel of truth to the old saying—particularly when it comes to installing and
configuring Linux.

Before you rush into a half-baked and ill-conceived Linux installation, there are a few things you should
do, mostly relating to your PC’ s setup and configuration. In this chapter, we'll tell you if your PCis
capable of efficiently running Linux and point out some potential problem areas. This should be handy if
you' re thinking about installing Linux on an existing machine or if you’ re considering the purchase of a
new computer (laptop or desktop) for the express purpose of running Linux. In the next chapter, we'll
run through atypical Linux installation.

NOTE: We're PC-centric in our attitudes toward Linux. Linux was developed for use on PCs,
and the vast mgjority of Linux users work on PCs. The version of Linux on the accompanying CD-
ROM isdesigned for a PC platform.

However, there have been attempts to move Linux to non-PC hardware platforms—some of
which have been quite successful. Appendix A lists the Linux ports to other platforms and ways
to get more information about them.

Preparing Your PC for Linux

Like all PC-based Unices (including SCO UNIX and BSD), Linux is pretty fussy about the hardware it
runs on. By fussy, we mean that Linux does alot of interacting directly with PC hardware. DOS, by
comparison, is avery forgiving operating system, pretty much able to run and function on almost any
PC. It will ignore some small flaws in the PC architecture.

Linux, however, will expose those flaws. AsaPC UNIX, Linux interacts very closely with the PC
hardware, writing directly to the various PC components. If there's a problem with your PC—however
small—Linux will find it. The problem is somewhat lessened if you’ re using brand-name equipment;
remember (as mentioned in the Introduction) that Linux is a product of avirtual army of volunteers, and
they’re like everyone else when it comes to computer equipment—if half a million people bought a
particular PC model from Compag, chances are good that a Linux developer (or two) will be among the
half-million buyers. Thisis how hardware gets supported under Linux; the most devoted users make
sure Linux works well on their systems. It’s certain that someone out there will have experience with
Linux on popular hardware—it’s less likely that someone out there will have experience on your
spanking-new computer from NoNameClone Corp. in the strip mall on the outskirts of town.

If you do buy a PC from NoNameClone Corp., this puts an additional burden on you, asyou’ |l need to
know more about your PC than you ever thought. The ideal situation, of course, would beif you didn’t
actually own a PC yet and you were putting one together expressly to run Linux. (Thisisthe way we



approached it, in one instance.) A bad situation isif you bought a no-name clone from alocal vendor
and had no idea about its components. The worst situation isif you bought a no-name clone and were a
UNIX workstation user, fairly ignorant of the quirks surrounding the PC architecture. A middling
situation isif you bought a clone from the likes of a CompUSA or Best Buy and had decent
documentation regarding the components.
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Because we don't livein an ideal world, we'll assume you know little about your PC and need a primer
on its components. We'll run down both the minimal and ideal Linux PC configurations and then give a
compatibility list.

NOTE: When buying a PC, the temptation is to spend as little as possible or to try to squeeze by
with lesser or inferior components. We understand the need to live on a budget—we certainly
don’t have thousands of dollars worth of computer equipment sitting around our home offices.
But there comes a point when you need to make the necessary investment if you want to run
Linux effectively. Too often we see people complaining in the Usenet newsgroups that Linux
doesn’t run properly on their PCs or that X Free86 won't run in higher resolutions on their
unsupported graphics cards. Y ou can avoid this by either taking an inventory of your PC before
installing Linux (which may mean actually taking off the cover and physically poking through the
components) or making sure a new PC meets the compatibility guidelines. Either actionisared
pain, we admit; but by spending some time up front, you'll avoid many problems later in the
installation and configuration process. Y ou may be pleased with yourself after saving some cash
buying a new graphics card from NoNameClone Corp., but in the end you' re better off paying a
little more for hardware that’ s been thoroughly tested by the huge number of existing Linux users.

Table 1.1 lists the minimum and ideal configuration guidelinesfor Linux.

Table 1.1Linux PC Configuration Guidelines

PC Component Minimum | deal
Processor Intel 80386 or equivalent Pentium isideal (power,

power, power!); 1486 works
fine, asdo Intel clones

RAM AMB (8MB for running X Window) 16MB

Graphics card VGA graphics SVGA graphics; card
explicitly supported by
XFree86

Hard drive 125MB 500MB or more

Bus Anything but MCA Anything but MCA

CD-ROM Double-speed drive Quadruple-speed drive

Mouse Microsoft, Logitech, or compatible Microsoft, Logitech, or

compatible



Network card None Supported model (if
networking)

NOTE: If you're not sure about your particular hardware setup and Linux compatibility, check
out the Har dwar e Compatibility-HOWTO (see Appendix A for details).

WARNING: Watch out for hardware advertised as “ plug-and-play.” Most of this hardware is
extremely difficult to use with Linux, although it can be done by first booting DOS and then
“warm booting” into Linux with Loadbin. Some experimental kernel patches and a plug-and-play
configuration tool are included in Slackware, but in general, if you can avoid plug-and-play
devices (at least until Linux support improves) you'll be better off.

The Core Components

In the rest of this chapter, we'll run down the various PC components and warn you about any potential
downfallsif you want to use Linux. In addition, you’ll want to check out Chapter 3 for a discussion of
supported graphics cards—support that becomes vitally important if you’ re looking to run XFree86 (the
implementation of the X Window System) with Linux.

In this section, we'll begin with arundown of the basic components of your computer: bus, processor,
and so on.

Bus

Linux runson all the mgor bus architectures—ISA, VLB, PCI, EI SA—except for the nonstandard
Micro Channel Architecture, found on most IBM PS/2 models. (Not every IBM PC features an MCA
bus, luckily; the ValuePoint and PS/1 models feature an industry-standard | SA bus.)

Processor

Linux needs at least an Intel 80386-based processor in order to run efficiently. Don’t bother with a
80286-based PC. If you’' ve got an older PC sitting in the closet and you think it might be neat to recycle
by using Linux, leave it there, donate it to your local charity, or giveit to the kids to bang on. It won’t be
useful in your Linux adventure.

Basically, any PC built around the Intel 80386 or better (including the 1486, and Pentium, and chips
from AMD and Cyrix) is capable of running Linux. If thereis no math coprocessor (which may be an



issue in older 80386-based PCs), Linux has built-in FPU emulation.
A Few CPU Problems

There are afew reported instances of Linux conflicting with a CPU or math coprocessor:

« Some AMD 486D X CPUs may hang in very specific situations, a problem that’s not unique to
Linux. If this happens to you, contact your PC vendor and get a replacement chip.

» Some older math coprocessors from Cyrix, 1T, and ULSI (the Math* Co series) have problems
with the FSAVE and FRSTOR instructions, which may cause problems with Linux. Again, you
can get a replacement chip from your PC vendor.
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RAM

Random-access memory is one of those sticky issues when it comesto the PC. If you're aworkstation
user, you' re probably used to working with scads of RAM. (Then again, most workstation users have
someone else footing the bill, as the costs of that RAM can add up rather quickly.) In theory, it would be
great to work with scads of RAM on a PC. Linux, like any 32-bit operating system, loves to work with
as much RAM as possible.

In the real world, however, there are billsto pay, and the redlity isthat RAM is one of the most
expensive parts of a PC, both upon initial purchase and if you ever want to upgrade. If you're a
workstation user, you'll want to read through the following section, which explains RAM and the PC; if
you're a PC user and are comfortable in your knowledge of RAM, you can skip to the following section.

The PC and RAM

If you buy a PC these days and aren’t too attentive to details, you can easily end up with a PC that has 8
megabytes (MB) of RAM, asthisis apopular figure with packages offered by the likes of CompUSA,
Best Buy, and Computer City. In this day and age, 8MB isn't awhole lot of memory, even when running
Microsoft Windows, MS-DOS, and memory-hungry applications. It becomes even more confining when
running Linux.

WARNING: Thisselection from the Slackware FAQ should illustrate problems associated with
low memory:

Q: | can’'t get anything to work at all! What's the deal ?

A: If you seem to suffer catastrophic failure (!), then check the file FILE_L I ST on ftp.cdrom.
com in /pub/linux/slackwar e against the contents of your disks and make sure you’ re not missing
any files.

Also, I’ve noticed that most of the reports of kernel panics and system hangs have come from
people with 4MB. If you' re running into these types of problems |’ d suggest forking over the $3$
for 4 more megs. | have 8 MB of RAM and never have crashes. (Well, only when | really push
my luck.) If you don’t want to do that, then go through your /etc/rc.d/rc.* files and get rid of any
daemons you don’t use, like cron, Ipd, or selection.

If you've got 4AMB and you' re getting “virtual memory exceeded in new” warnings, make sure
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you set up and activate a swap partition before running setup. If you're really hard up on memory,
you can boot arootdisk using editr oot instead of one of the usual boot kernels. Thiswill mount
the floppy in the root drive, and you' Il have to install from the other drive or from the hard drive.
You will also not be able to create any kind of boot disk, so you'll haveto install LILO and take
your chances. | suggest using this approach only if a swapfile will not work.

Linux will boot and run on a PC with 4MB of RAM. However, you'll be running into memory
constraints very quickly, and chances are that you won't be able to run the X Window System at all. In
fact, BMB is barely enough to run X and Linux. We used the combo on an 8MB machine, and the results
weren’t too encouraging; in fact, we were strongly encouraged to ramp up to 16MB of RAM right away.

Thisiswhy we recommend you upgrade and buy as much RAM as you can afford. Before you do so,
you should know how today’ s PCs handle RAM and how you can buy it.

Almost every new PC supports Single Inline Memory Modules, or SIMMs. Additionally, almost every
new PC has four SIMM dlots on the motherboard, and most SIMMs are sold in multiples of two or
four—1MB, 2MB, 4MB, or 8MB. The less memory on a SIMM, the cheaper the SIMM.

If you bought a PC with only 4MB of RAM, you probably ran into a situation where there were four
IMB SIMMsinstalled in the four motherboard slots. When you upgrade your PC's RAM, these IMB
SIMMs will be relatively worthless, unless you bought a PC from a vendor that allows you to tradein
old RAM when buying new RAM. (The trade-in price depends on the vendor. Typically, you'll get a
credit for half the price of the old RAM when trading it in, provided you bought a PC from a vendor that
assemblesits own PCs. We've dealt with some cloners that give you full credit on the old RAM when
trading it in, provided the PC was bought within the last year.) The same would be true if you bought a
system with 8MB of RAM, and the SIMM dlots were filled with 2MB SIMMSs.

The best-case scenario isif you have a PC and only half of the SIMM dlots are filled; in our case, we
lucked into purchasing an 8MB PC that had 4MB SIMMs. (Contrary to popular belief, not every PC
needs all the SIMM dlotsfilled in order to function properly.) In this case, we needed to buy two more
AMB SIMMs to stick in the empty dots, bringing the total to 16MB.

NOTE: Depending on the motherboard configuration, you may have to play with the SIMMs
and their order in the dots. In the case of the 8MB PC with two more SIMM S added, we needed
to stagger the SIMMs (old SIMM, new SIMM, old SIMM, new SIMM) before the system would
recognize all 16MB of RAM. Normally thisisn’'t something that’s documented, so you might
need to call the customer-support line for your PC manufacturer for advice when adding new
SIMMs.




NOTE: EDO RAM isall the rage these days on new PCs. Basically, EDO RAM isfaster than
conventional RAM, but like everything else in the computer world, you pay alittle extrafor the
privilege of speed.

Therefore, the issue becomes whether it’s worth the extra money to buy EDO RAM instead of
conventional RAM (provided, of course, that the base price of a PC doesn’t already feature EDO
RAM; several large computer companies, such as Dell, have already started featuring EDO RAM
in all of their configurations). Our experienceisthat it’s worth the extra money. We' ve not run
into a situation where the price of upgrading to EDO was too exorbitant, and the increasein
performance was worth the slight increase in price.

Slackware Linux doesn’t care whether you're using EDO RAM or conventional RAM.
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Graphics Card

Dealing with a graphics card has been one of the most problematic areas of Linux—or rather, of
XFree86, which serves as the X Window System graphical interface to Linux. X Free86 deals directly
with the graphics card and must know everything about the card in a configuration file (such asthe
amount of RAM it has, the chipset it features, and what modes it supports), putting more stress on you
than the average software. Chapter 3 details how to configure XFree86, and in almost every respect this
will be the most daunting task you will face as a budding Linux user.

Controllers

If you're a DOS/Windows user, you' re probably not too tuned into what sort of controller your computer
features, because DOS and Windows are pretty tolerant of almost any PC controller.

Thisisn’t the case with Linux, which works directly with a PC controller and thus needs to really
support it. In this next section, we'll run down the controllers supported by Slackware Linux. There'sa
domino effect to the controller compatibility: if Linux doesn’t recognize the controller, it won't
recognize anything connected to the controller. And most of us have many goodies connected to the
controller, including hard drives, CD-ROM drives, and scanners.

Hard-Drive Controllers

Unlike most PC-based Unices, Linux isn’t too fussy about the hard disk or hard disks it supports;
basicaly, if ahard disk is supported by aPC’'s BIOS, it will work fine under Linux. This goesfor IDE,
EIDE, MFM, RLL, ESDI (with controllers that emul ate the ST-506 interface, that is), and most SCSI
interfaces. In fact, the following Enhanced IDE (EIDE) interfaces are explicitly supported, even on
systems with up to two IDE interfaces and up to four hard drives and/or CD-ROM drives:

CMD-640

DTC 2278D

Intel Triton (82371FB) IDE (with busmaster DMA)
FGI/Holtek HT-6560B

RZ1000

NOTE: If you'reusing ahard disk withan MFM, ESDI, or RLL controller, you'll need to use
the ext2f file system format when installing Linux.




Regarding how large a hard drive you' [l need—as always, the bigger the better. A full installation of
Linux takes up alittle less than 275MB, but you can do quite well in 100MB (40MB if you don't install
the X Window System) if you're careful about what you install.

NOTE: The price of hard disks has been falling rapidly, so many people will be able to afford 1-
gigabyte drives. Thisisagood thing, of course; we recently noticed 1.2-gigabyte IDE drives
advertised for less than $300. (SCSI hard drives, of course, cost alittle more.)

However, if you buy one of these mondo IDE hard drives, you'll need to do afew things before
you install Linux on them—or rather, not do afew things. MS-DOS can’t handle such large
drives (in their infinite wisdom, the designers of MS-DOS placed a cylinder limit on DOS, and
newer hard drives exceed that 1023-cylinder limit), so most manufacturers, such as Conner and
Western Digital, ship disk-management software (such as Ontrack’s Disk Manager) that allow
MS-DOS to deal with large hard drives. Don't install this software. A program like Disk Manager
Is designed to work only with MS-DOS or avariant, not Linux or another operating system.

Instead, change your PC’s BIOS per the directions found in the hard-disk documentation. Then,
using the steps detailed in Chapter 2, use the DOS FDISK utility to partition the hard drive into
two smaller partitions that can be seen by both DOS and Linux.

However, there' s still a chance you could experience some problems. For example, the Hardwar e
Compatibility-HOWT O reports that some Conner CFP1060S drives may have problems with Linux
when using the ext2fs file system. The symptoms are inode errors during e2fsck and corrupt file
systems. Conner has released a firmware upgrade to fix this problem (call 1-800-4CONNER), but you'll
need the microcode version (found on the drive label, 9W A 1.6x) before Conner can help you.

In addition, certain Micropolis drives have problems with Adaptec and BusLogic cards. In these
situations, contact the drive manufacturers for firmware upgrades.
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SCSI Controllers

In theory, you shouldn’t have any problems with a SCSI card, because all SCSI cards are written to
exacting technical specifications.

If you believe that, we have some swampland in Florida for you.

Thefact isthat SCSI cards are not all alike, and you can’t assume that because you have a SCSI
controller on your PC, you'll be able to use Linux with no sweat. Most low-end SCSI controllers were
designed to interface with a CD-ROM drive, not necessarily a hard drive or another SCSI device.

These SCSI controllers are explicitly supported under Linux: AMI Fast Disk VLB/EISA (BusLogic-
compatible); Adaptec AVA-1505/1515 (ISA) (Adaptec 152x-compatible); Adaptec AHA-1510/152x
(ISA) (AIC-6260/6360); Adaptec AHA-154x (ISA) (all models); Adaptec AHA-174x (EISA) (in
enhanced mode); Adaptec AHA-274x (EISA)/284x (VLB) (AIC-7770); Adaptec AHA-2940/3940 (PCI)
(A1C-7870); Always IN2000; BusLogic (ISA/EISA/VLB/PCI) (all models); DPT PM2001, PM2012A
(EATA-PIO); DPT Smartcache (EATA-DMA) (ISA/EISA/PCI) (all models); DTC 329x (EISA)
(Adaptec 154x-compatible); Future Domain TMC-16x0, TMC-3260 (PCl); Future Domain TM C-8xx,
TMC-950; MediaVision Pro Audio Spectrum 16 SCSI (1SA); NCR 5380 generic cards, NCR 53c400
(Trantor T130B) (use generic NCR 5380 SCSI support); NCR 53c406a (Acculogic | SApport/Media
Vision Premium 3D SCSI); NCR 53c7x0, 53c8x0 (PCI); Qlogic/Control Concepts SCSI/IDE (FAS408)
(ISA/VLB); Seagate ST-01/ST-02 (ISA); SoundBlaster 16 SCSI-2 (Adaptec 152x compatible) (1SA);
Trantor T128/T128F/T228 (ISA); UltraStor 14F (1SA), 24F (EISA), 34F (VLB); and Western Digital
WD7000 SCSl.

In addition, there are some SCSI controllers that can be used under Linux only after patches have been
added to an installed system. These controllers and the Internet locations of the patches are listed in
Table 1.2.

Table 1.2SCSI Controllers Needing Patches and the Internet L ocations

Controller I nternet address
AMD AM53C974, AM79C974 (PCl) (Compag,  ftp://sunsite.unc.edu/pub/L inux/kernel/patches/scsi/
HP, Zeos onboard SCSI) AM53C974-0.3.tgz

ftp://sunsite.unc.edu/pub/L inux/kernel /patches/scsi/
adaptec-40X X .tar.gz

Adaptec ACB-40xx SCSI-MFM/RLL bridgeboard



ftp://sunsite.unc.edu/pub/linux/kernel/patches/scsi/am53c974-0.3.tgz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/scsi/am53c974-0.3.tgz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/scsi/adaptec-40xx.tar.gz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/scsi/adaptec-40xx.tar.gz

Always Technologies AL-500 ftp://sunsite.unc.edu/pub/L inux/kernel/patches/scsi/

al500-0.2.tar.gz

BusL ogic (ISA/EISA/VLB/PCI) ftp://ftp.dandelion.com/BusL ogic-1.0-beta.tar.gz

lomega PC2/2B ftp://sunsite.unc.edu/pub/Linux/kernel/patches/scsi/
lomega pc2-1.1.x.tar.gz

Qlogic (1SP1020) (PCI) ftp://sunsite.unc.edu/pub/Linux/kernel/patches/scsi/
15p1020-0.5.9z

Ricoh GSI-8 ftp://tsx-11.mit.edu/pub/linux/AL PHA/scsi/gsi 8.tar.
9z

NOTE: Paralel-port SCSI adapters (popular among laptop users) and DTC boards (327x, 328x)
that are not Adaptec-compatible are not supported by Linux.

The SCSI device must support block sizes of 256, 512, or 1024 bytes. Other block sizes will not work.
(Usethe MODE SELECT SCSI command to change the block size.)

NOTE: If you're having trouble with SCSI and Linux, you'll want to read the SCSI-HOWTO
on the CD-ROM. See Appendix A for more details on this resource.

However, be warned that you may need to play around with various SCS| cards, as you’ll see from this
excerpt from the Slackware FAQ:

Q: Why the $%#@! isn't my UltraStor SCSI detected? It works under DOS!
A: Set the 1/0O address to 0x340 instead to 0x330.

For any hardware that doesn’t work, agood ruleisto try playing around with the IRQ and 1/0 settings
on it to see what happens. If your system is up and running and you'’ re having problems with a CD-
ROM or tape or something like this, you can always look around for the driver source in /usr/src/linux/
drivers... redly, it won't bite! Often, the source contains important documentation, such as the default
IRQ settings for that type of device and the major number for the entry in /dev. Also, try other boot
kernels and see if that helps.

NOTE: A discussion of IRQs and interrupts can be found later in this chapter.



ftp://sunsite.unc.edu/pub/linux/kernel/patches/scsi/al500-0.2.tar.gz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/scsi/al500-0.2.tar.gz
ftp://ftp.dandelion.com/buslogic-1.0-beta.tar.gz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/scsi/iomega_pc2-1.1.x.tar.gz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/scsi/iomega_pc2-1.1.x.tar.gz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/scsi/isp1020-0.5.gz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/scsi/isp1020-0.5.gz
ftp://tsx-11.mit.edu/pub/linux/alpha/scsi/gsi8.tar.gz
ftp://tsx-11.mit.edu/pub/linux/alpha/scsi/gsi8.tar.gz

Support for SCSI should extend to tape drives (asyou'll learn in the section entitled “ Tape Drives,” later
in this chapter).

Floppy Drive

The Linux installation process assumes that you'll be creating a bootdisk and arootdisk for use on a
high-density drive. Because larger 1.2MB drives have all but disappeared from daily use, the
accompanying CD-ROM contains drivers only for the 1.44MB, 3.5-inch floppies that most computers
use for drive A:.

Tape Drives

Any tape drive that works from the SCSI connector, such as the QI C-20, should be fine under Linux (in
other words, if your SCSI card works, so should the tape drive). In these cases, you'll need to make sure
that drives of both fixed and variable lengths have blocks smaller than the driver buffer length (set to
32k in the distribution sources). In addition, Linux works pretty well with other tape drives that are
connected viafloppy controller, like QIC-117, QIC-40/80, and QIC-3010/3020 (QIC-WIDE) drives.

Other tape drives using the floppy controller, including Colorado FC-10/FC-20, Mountain Mach-2, and
lomega Tape Controller |1, should work, but you may have to grab a patch from ftp://sunsite.unc.edu/

pub/Linux/ kernel/tapes.

There are severa unsupported tape drives, including Emerald and Tecmar QI C-02 tape controller cards,
drives that connect to the parallel port (like the Colorado Trakker), some high-speed tape controllers
(Colorado TC-15), the Irwin AX250L/Accutrak 250 (which are not QIC-80 compatible), the IBM
Internal Tape Backup Unit (which is not QIC-80 compatible), and the COREtape Light.

ON THE CD-ROMS: For further information, check out FTAPE-HOWTO.
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ftp://sunsite.unc.edu/ pub/linux/ kernel/tapes
ftp://sunsite.unc.edu/ pub/linux/ kernel/tapes
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CD-ROM

Y ou can use a SCSI-based CD-ROM for Linux, or you can use one of the many CD-ROM/sound board
combinations from the likes of Creative Labs. If you use a SCSI CD-ROM with ablock size of 512 or
2048 bytes, you'll be fine as long as Linux recognizes the SCSI card; Linux works directly with the
SCSI card and not necessarily directly with the CD-ROM. Pretty much any EIDE (ATAPI) CD-ROM
drive should work, and there' s explicit support for the following drives. Aztech CDA 268, Orchid CDS-
3110, Okano/Wearnes CDD-110, Conrad TXC, GoldStar R420, LM S Philips CM 206, Mitsumi, Optics
Storage Dolphin 8000AT, Sanyo H94A, Sony CDU31A/CDU33A, Sony CDU-535/CDU-531, Teac CD-
55A SuperQuad, and the variety of drives that fall under the Creative Labs label and are used in Sound
Blaster Pro bundles—M atsushita/Panasonic, Creative Labs, Longshine, and Kotobuki.

You'll need patches to use the following CD-ROM drives: LM S/Philips CM 205/225/202 (ftp://sunsite.
unc.edu/pub/Linux/kernel/ patches/cdrom/Imscd0.3d.tar.gz), Mitsumi FX001D/F (alternate drivers can
be found at ftp://ftp.gwdqg.de//pub/linux/cdrom/drivers/mitsumi/mcdx-1.0a.tar.gz), NEC CDR-35D (ftp://
sunsite.unc.edu/pub/Linux/kernel /patches/cdrom/linux-neccdr35d.patch), and Sony SCSI multisession
CD-XA (ftp://tsx-11.mit.edu/pub/linux/patches/sony-multi-0.00.tar.gz).

WARNING: Again, watch out for “plug-and-play” soundcards—they don’t work well with
Linux. If you have an IDE/ATAPI CD-ROM drive connected to a plug-and-play soundcard and
Linux doesn’t detect it, try connecting it to the IDE connector on your motherboard (or 1/0 card)
instead. If that doesn’t work, try moving the jumpers on the back. (Remember the original settings
justin case.)

WARNING: We ve received some complaints about the CD-ROM drives used in Gateway 2000
PCs, and there are have been reports in the trade press about some models that don’t do what’s
advertised, whether it be compatibility with another CD-ROM type or the speed. Y ou may want
to do some research if you own a Gateway and have some problems with the CD-ROM drive.

Linux supports the | SO-9660 file system, the Rock Ridge Extensions, and the PhotoCD (XA) format.

NOTE: Not every Sound Blaster features a proprietary interface, as some versions are based on a
SCSl architecture. You'll need to know what specific Sound Blaster board you' re using before


ftp://sunsite.unc.edu/pub/linux/kernel/ patches/cdrom/lmscd0.3d.tar.gz
ftp://sunsite.unc.edu/pub/linux/kernel/ patches/cdrom/lmscd0.3d.tar.gz
ftp://ftp.gwdg.de//pub/linux/cdrom/drivers/mitsumi/mcdx-1.0a.tar.gz
ftp://sunsite.unc.edu/pub/linux/kernel /patches/cdrom/linux-neccdr35d.patch
ftp://sunsite.unc.edu/pub/linux/kernel /patches/cdrom/linux-neccdr35d.patch
ftp://tsx-11.mit.edu/pub/linux/patches/sony-multi-0.00.tar.gz

you sit down for your Linux installation.

NOTE: Here sanother selection from the Slackware FAQ regarding Sound Blaster boards:

Q: | see my Sound Blaster/Panasonic CD-ROM detected at boot, but | can’t install from it or
mount it. What’s going on?

A: Try setting the drive’sID to 0. Thisis expected by the install disks. There should be a jumper
on the back of the drive that sets this—just move it to the leftmost position.

Removable Drives

Asisthe case with all SCSI controllers, any removable drive connected to a working SCSI controller
should work, including optical (MO), WORM, floptical, Bernoulli, Zip, SyQuest, and other PD drives.

If you're using a parallel-port Zip drive, you can grab a patch from ftp://gear.torque.net/pub/ and seeiif it
works.

Linux supports both 512 and 1024 bytes/sector disks.
I/O Controllers

Any standard serial/parallel/joystick/combo card can be used with Linux, including those sporting 8250,
16450, 16550, and 16550A UARTS. Cards that support nonstandard IRQs (such as an IRQ of 9) can be
used.

Outward Connectivity

UNIX was written with the express purpose of linking computers. Therefore, it’s no surprise that Linux
puts a premium on outward connectivity. This begins at avery basic level with network cards and
expands to other telephone-based connectivity tools, such as modems and ISDN cards. This section
coversall such devices.
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ftp://gear.torque.net/pub/
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Network Cards

If you're planning on using Linux on a network, you’ Il need a networking card. (If you' re not planning
on using Linux on the network, you won't need a card.) Other PC Unices require the presence of a
network card to run (even on a single-user installation), but Linux is not one of them.

The following Ethernet cards have been tested and are supported under Linux: 3Com 3C501, 3C5083,
3C505, 3C507, 3C509/3C509B (1SA)/3C579 (EISA); AMD LANCE (79C960)/PCnet-I SA/PCI
(AT1500, HP J2405A, NE1500/NE2100); AT& T GISWaveL AN; Allied Telesis AT1700; Ansel
Communications AC3200 EISA; Apricot Xen-11; Cabletron E21xx; DEC DE425 (EISA) / DE434/
DE435 (PCl); DEC DEPCA and EtherWORKS; HP PCLAN (27245 and 27xxx series); HP PCLAN
PLUS (27247B and 27252A); HP 10/100V G PCLAN (ISA/EISA/PCI); Intel EtherExpress; Intel
EtherExpress Pro; NE2000O/NE1000 (not all clones work, however); New Media Ethernet; Racal-
Interlan NI15210 (182586 Ethernet chip); Racal-Interlan N16510 (am7990 lance chip) (this board doesn’t
work if your computer has more than 16MB of RAM); PureData PDUC8028, PD18023; SEEQ 8005;
SMC Ultra; Schneider & Koch G16; Western Digital WD80x3; and Zenith Z-Note/IBM ThinkPad 300
built-in adapter. The following pocket and portable adapters have been tested and will work with Linux:
AT-Lan-Tec/Real Tek parallel port adapter and D-Link DE600/DE620 parallel port adapter. The
following methods can be used to connect to a network: SLIP/CSLIP/PPP (seria port); EQL (serial IP
load balancing); and PLIP (parallel port) using a bidirectional cable.

In addition, Linux works with all ARCnet cards and the IBM Tropic chipset Token Ring cards. Findly,
Linux will work with the following amateur radio (AX.25) cards: Ottawa PI/PI2 and most generic 8530-
based HDL C boards.

WARNING: Thefollowing line appearsin the HARDWARE-HOWT O regarding the 3Com
3C501: “avoid like the plague.”

In addition, Linux will work with the following Ethernet cards once you go out and grab patches from
the Internet. 3Com Demon Ethercards (3C592, 3C597 (100 mbps)) (EISA), with the patch at http://

cesdis.gsfc.nasa.gov/linux/drivers/vortex.html; 3Com Vortex Ethercards (3C590, 3C595 (100 mbps))
(PCI), with the patch at http://cesdis.gsfc.nasa.gov/linux/drivers/vortex.html; DEC 21040/21140 Tulip,
with apatch at http://cesdis.gsfc.nasa.gov/linux/drivers/tulip.html; SMC PCI EtherPower 10/100, with a
patch at http://cesdis.gsfc.nasa.gov/linux/drivers/tulip.html; and the HP J2585 (PCI) and HP J2573 (I1SA)
(ATT2MDx1/ 100V G), with a patch at http://cesdisl.gsfc.nasa.gov:80/linux/drivers/100vg.html.



http://cesdis.gsfc.nasa.gov/linux/drivers/vortex.html
http://cesdis.gsfc.nasa.gov/linux/drivers/vortex.html
http://cesdis.gsfc.nasa.gov/linux/drivers/vortex.html
http://cesdis.gsfc.nasa.gov/linux/drivers/tulip.html
http://cesdis.gsfc.nasa.gov/linux/drivers/tulip.html
http://cesdis1.gsfc.nasa.gov/linux/drivers/100vg.html

Dealing with a network card is like dealing with any other Linux hardware peripheral: you need to make
sureit’s not conflicting with other PC hardware. Note the following from the Slackware FAQ:

Q. | aso have an SMC card. | could only get mine to work on IRQ 3 or 4.

A. There might be away to work around the problem, but | haven’t had time to go looking
for it. | don't know what happened but today when | rebooted my machine after power
shutdown, the Ethernet card suddenly started working. | only changed the base address
optionsin the driversfile to look for Ox2a0 address.

WARNING: Xircom adapters (PCMCIA and parallel port) are not supported.

Multiport Controllers

Linux supports many multiport controllers. They fall into two groups: intelligent controllers and
nonintelligent controllers. Supported nonintelligent controllers are: AST FourPort and clones (4 port);
Accent Async-4 (4 port); Arnet Multiport-8 (8 port); Bell Technologies HUBG (6 port); Boca BB-1004,
1008 (4, 8 port), with no DTR, DSR, and CD; Boca BB-2016 (16 port); Boca |O/AT66 (6 port); BocalO
2by4 (4 serial/2 parallel, uses 5 IRQs); Computone ValuePort (4, 6, 8 port) (AST FourPort-compatible);
DigiBoard PC/X (4, 8, 16 port); Comtrol Hostess 550 (4, 8 port); PC-COMM 4-port (4 port); SIIG 1/O
Expander 4S (4 port, uses 4 IRQs); STB 4-COM (4 port); Twincom ACI/550; and Usenet Serial Board

Il (4 port). These nonintelligent controllers usually comein two varieties:

» Thefirst uses standard port addresses and four IRQs.
» The second is AST FourPort-compatible and uses a selectable block of addresses and asingle
IRQ. (Addresses and IRQs are set using the setserial utility.)

Linux supports the following intelligent multiport controllers: Cyclades Cyclom-8Y/16Y (8, 16 port)
(ISA/PCI); Stalion Easyl O (ISA)/EasyConnection 8/32 (ISA/MCA); and Stallion EasyConnection 8/64
and ONboard (ISA/EISA/MCA)/Brumby/Stallion (1SA).

In addition, Table 1.3 lists multiport controllers that Linux will recognize after patches have been
downloaded from the Internet and installed.

Table 1.3Multiport Controllers and the Patch Locations

Controller Internet Address
Comtrol RocketPort (8/16/32 port) ftp://tsx-11.mit.edu/pub/linux/packages/comtrol/



ftp://tsx-11.mit.edu/pub/linux/packages/comtrol/

DigiBoard PC/Xe (ISA) and PC/Xi (EISA) ftp://ftp.digibd.com/drivers/linux/

Moxa C218 (8 port) / C320 (8/16/24/32 ftp://ftp.moxa.com.tw/drivers/c-218-320/linux/
expandable)

ftp://sunsite.unc.edu/pub/Linux/kernel/patches/
seria/sidrvO 5.taz

Speciaix SIO/X10 (modular, 4 to 32 ports)

Modems

Again, if amodem works under DOS, it should work under Linux—whether it isinternal or external.
When you install Linux, you'll need to specify the location of the modem (seria port 1, 2, 3, or 4). This
also goes for PCMCIA modems.

You'll need fax software to take advantage of a fax modem. Some fax modems require special
programs:. the Digicom Connection 96+/14.4+ needs a DSP code downloading program (which can be
found at ftp://sunsite.unc.edu/pub/Linux/system/Serial/smdl-linux.1.02.tar.gz), and the ZyXEL U-1496
series needs ZyXEL 1.4, a modem/fax/voice control program (which can be found at ftp://sunsite.unc.

edu/pub/Linux/system/Serial/ZyXEL -1.4.tar.gz).
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ftp://ftp.digibd.com/drivers/linux/
ftp://ftp.moxa.com.tw/drivers/c-218-320/linux/
ftp://sunsite.unc.edu/pub/linux/kernel/patches/serial/sidrv0_5.taz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/serial/sidrv0_5.taz
ftp://sunsite.unc.edu/pub/linux/system/serial/smdl-linux.1.02.tar.gz
ftp://sunsite.unc.edu/pub/linux/system/serial/zyxel-1.4.tar.gz
ftp://sunsite.unc.edu/pub/linux/system/serial/zyxel-1.4.tar.gz
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ISDN Cards

ISDN cardsfall under the category of either direct-link devicesto the Internet or replacements for
standard modems or network cards. If you're using an ISDN card to emulate a modem or network card,
you should have no problem. However, if you're using ISDN to connect to the Internet, you’ll need to
install some patches. Table 1.4 lists the ISDN devices that Linux will recognize, followed by an Internet
location for the appropriate patch.

Table 1.41SDN Devices and the Patches that Love Them

I|SDN Device I nternet Patch L ocation
ftp://sunsite.unc.edu/pub/L inux/kernel/patches/
network/sonix.tgz

ftp://sunsite.unc.edu/pub/L inux/patches/network/
combinet1000isdn-1.02.tar.qgz

3Com Sonix Arpeggio

Combinet EVERYWARE 000 ISDN

Diehl SCOM card ftp://sunsite.unc.edu/pub/Linux/kernel/patches/
network/isdndrv-0.1.1.tar.qz

ICN ISDN / Teles ISDN Creatix AVM ISDN ftp://ftp.franken.de/pub/isdndlinux/

cards

ftp://ftp.unistuttgart.de/pub/uni x/systems/linux/
isdn/

German ISDN (1TR6) and Euro-ISDN

If you want more information on using Linux and ISDN devices, point your Web browser to http://www.
IX.de/ix/linux/linux-isdn.html.

ATM Network Adapters

Work has been done on the Efficient Networks ENI155P-MF 155 Mbps ATM adapter. Y ou can grab a
driver and description of the process from http://Ircwww.epfl.ch/linux-atm/.

Frame Relay Cards

Work has been done on a driver for the Sangoma S502 56K Frame Relay card. Y ou can grab a copy


ftp://sunsite.unc.edu/pub/linux/kernel/patches/network/sonix.tgz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/network/sonix.tgz
ftp://sunsite.unc.edu/pub/linux/patches/network/combinet1000isdn-1.02.tar.gz
ftp://sunsite.unc.edu/pub/linux/patches/network/combinet1000isdn-1.02.tar.gz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/network/isdndrv-0.1.1.tar.gz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/network/isdndrv-0.1.1.tar.gz
ftp://ftp.franken.de/pub/isdn4linux/
ftp://ftp.unistuttgart.de/pub/unix/systems/linux/isdn/
ftp://ftp.unistuttgart.de/pub/unix/systems/linux/isdn/
http://www.ix.de/ix/linux/linux-isdn.html
http://www.ix.de/ix/linux/linux-isdn.html
http://lrcwww.epfl.ch/linux-atm/

from ftp://ftp.sovere gn.org/pub/wan/fr/.

Other Devices

These days, it’s hard to buy a PC that’ s not gussied up with a slew of additional components, such as
sound boards and network cards. In this section, we'll run down the most popular of the add-ons and
other miscellaneous components.

Sound Boards

Linux supports a wide range of sound cards, including: 6850 UART MIDI; Adlib (OPL2); Audio Excell
DSP16; Aztech Sound Galaxy NX Pro; cards based on the Crystal CS4232 (plug-and-play); ECHO-PSS
cards (Orchid SoundWave32, Cardinal DSP16); Ensoniq SoundScape; Gravis Ultrasound; Gravis
Ultrasound 16-bit sampling daughterboard; Gravis Ultrasound MAX; Logitech SoundMan Games
(SBPro, 44kHz stereo support); Logitech SoundMan Wave (Jazz16/0OPL4); Logitech SoundMan 16
(PAS-16 compatible); MPU-401 MIDI; MediaTriX AudioTriX Pro; MediaVision Premium 3D
(Jazz16); MediaVision Pro Sonic 16 (Jazz); Media Vision Pro Audio Spectrum 16; Microsoft Sound
System (AD1848); OAK OTI-601D cards (Mozart); OPTi 82C928/82C929 cards (MAD16/MAD16
Pro); Sound Blaster; Sound Blaster Pro; Sound Blaster 16 (not plug-and-play!); Turtle Beach Wavefront
cards (Maui, Tropez); and Wave Blaster (and other daughterboards).

In addition, the following sound boards can be coaxed into working under Linux, provided you install
the proper patches and drivers (which can be found at the accompanying Internet addresses): MPU-401
MIDI (ftp://sunsite.unc.edu/pub/Linux/kernel/sound/mpu401-0.2.tar.gz); PC speaker/parallel-port DAC

(ftp://ftp.informatik.hu-berlin.de/pub/og/linux/hu-sound/); and Turtle Beach MultiSound/Tahiti/
Monterey (ftp://ftp.cs.c olorado.edu/users/mccreary/archive/tbeach/multisound/).

Not every feature on every sound board is supported, however. The ASP chip on Sound Blaster 16 series
and AWE32 is not supported, and neither isthe AWE32' s onboard E-mu MIDI synthesizer.

Also, the Sound Blaster 16 with DSP 4.11 and 4.12 has a hardware bug that causes hung/stuck notes
when playing MIDI and digital audio at the same time.

Why would you use a sound board and Linux? Well, Doom works much better when there' s sounds of
agony to accompany the splattering bits of blood and brain tissue. In addition, there's a new breed of
Internet audio software that’s actually supported for use under Linux. Some of it’'s actually pretty cool,
such asthe Real Audio real-time audio decoder. We'll be covering sound, Linux, and the Internet
throughout the course of this book.

Mouse and Joystick


ftp://ftp.sovereign.org/pub/wan/fr/
ftp://sunsite.unc.edu/pub/linux/kernel/sound/mpu401-0.2.tar.gz
ftp://ftp.informatik.hu-berlin.de/pub/os/linux/hu-sound/
ftp://ftp.cs.c olorado.edu/users/mccreary/archive/tbeach/multisound/

We' ve used various mice with Linux, mostly under the auspices of the X Window System. Basicaly, if
you use a serial mouse with Linux, you'll just be telling the system to look to a specific serial port for
the mouse. (You'll learn thisin Chapter 2 and the Linux installation.) The same goes for trackballs and
joysticks that run off aseria port. The following mouse models are explicitly supported under Linux:
Microsoft serial mouse, Mouse Systems serial mouse, L ogitech Mouseman serial mouse, L ogitech serial
mouse, ATl XL Inport busmouse, C& T 82C710 (QuickPort; used on Toshiba, Tl Travelmate laptops),
Microsoft busmouse, Logitech busmouse, and the PS/2 (auxiliary device) mouse.

To use other mouse models, you’'ll need to grab a patch. These would include the Sgjin Jmouse (the
patch is at ftp://sunsite.unc.edu/pub/Linux/kernel/patches/console/jmouse.1.1.70-jmouse.tar.gz) and

MultiMouse, which uses multiple mouse devices as a single mouse (the patch is at ftp://sunsite.unc.edu/
pub/Linux/system/Misc/MultiM ouse-1.0.tgz).

If your joystick doesn’t work, you may want to check out one of the joystick drivers at ftp://sunsite.unc.
edu/pub/Linux/kernel/patches/consol e/joystick-0.7.3.tgz or ftp://sunsite.unc.edu/pub/Linux/kernel/
patches/consol &/joyfixed.tgz.

In addition, touchpads that emulate a mouse (like the Alps Glidepoint) should work if they precisely
emulate a supported mouse.
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ftp://sunsite.unc.edu/pub/linux/kernel/patches/console/jmouse.1.1.70-jmouse.tar.gz
ftp://sunsite.unc.edu/pub/linux/system/misc/multimouse-1.0.tgz
ftp://sunsite.unc.edu/pub/linux/system/misc/multimouse-1.0.tgz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/console/joystick-0.7.3.tgz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/console/joystick-0.7.3.tgz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/console/joyfixed.tgz
ftp://sunsite.unc.edu/pub/linux/kernel/patches/console/joyfixed.tgz
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Printers

Essentially any printer connected to a parallel or serial port that works under DOS should work under
Linux. During the installation, you’ll be asked to specify which port contains the printer. There are
specia programs that enhance the basic printing capabilities. HP LaserJet 4 users can grab free-lj4, a
printing modes control program, at ftp://sunsite.unc.edu/pub/Linux/system/Printing/free-1j4-1.1p1.tar.gz,
while those using the BiTronics parallel port interface can grab a program at ftp://sunsite.unc.edu/pub/

Linux/kernel/misc/bt-ALPHA-0.0.1.tar.gz.

The issue becomes alittle dicier when dealing with XFree86 and Ghostscript, the utility used to create
and print PostScript documents. Ghostscript allows you to print PostScript-formatted documents on non-
PostScript printers; much of the UNIX documentation that flows down the pike is formatted with
PostScript, and this capability is very handy. Ghostscript supports the following printers: Apple
Imagewriter; C. [toh M8510; Canon BubbleJet BJ10e, BJ200, LBP-8I1, and LIPS I11; DEC
LA50/70/75/75plus, LNO3, and LJ250; Epson 9 pin, 24 pin, LQ series, Stylus, and AP3250; HP 2563B,
DesignJet 650C, DeskJet/Plus/500, DeskJet 500C/520C/550C/1200C color, LaserJet/Plug/Il/111/4, and
PaintJet/XL/XL300 color; IBM Jetprinter color and Proprinter; Imagen ImPress; Mitsubishi CP50 color;
NEC P6/P6+/P60; Okidata MicroLine 182; Ricoh 4081; SPARCprinter; StarJet 48 inkjet printer;
Tektronix 4693d color 2/4/8 bit and 4695/4696 inkjet plotter; and Xerox XES printers (2700, 3700,
4045, etc.). Those using the Canon BJC600 and Epson ESC/P color printers can grab a printer program
at ftp://petole.imag.fr/pub/ postscript/.

NOTE: Ghostscript will be covered in much more detail in Chapter 5.

Scanners

Slackware Linux right out of the box doesn’t support any scanners. However, several folks have
contributed scanner drivers and programs to the Linux community, and there may be a program
available on the Internet for your particular scanner. (Be warned that some of the productslisted here are
commercia products.) Scanners with support software available include: A4 Tech AC 4096 (ftp://ftp.

informatik.hu-berlin.de/pub/local/linux/ac4096.tgz), Epson GT6000 (ftp://sunsite.unc.edu/pub/Linux/
apps/graphics/scanners/ppic0.5.tar.qz), Genius GS-B105G (ftp://tsx-11.mit.edu/pub/linux/ALPHA/
scanner/gs105-0.0.1.tar.gz), Genius Geni Scan GS4500 handheld scanner (ftp://tsx-11.mit.edu/pub/linux/
ALPHA/scanner/gs4500-1.3.tar.gz), HP ScanJet and ScanJet Plus (ftp://ftp.ctrl-c.liu.se/unix/linux/
wingel/), HP ScanJet I series SCSI (ftp://sunsite.unc.edu/pub/Linux/apps/graphics/scanners/hpscanpbm-



ftp://sunsite.unc.edu/pub/linux/system/printing/free-lj4-1.1p1.tar.gz
ftp://sunsite.unc.edu/pub/linux/kernel/misc/bt-alpha-0.0.1.tar.gz
ftp://sunsite.unc.edu/pub/linux/kernel/misc/bt-alpha-0.0.1.tar.gz
ftp://petole.imag.fr/pub/ postscript/
ftp://ftp.informatik.hu-berlin.de/pub/local/linux/ac4096.tgz
ftp://ftp.informatik.hu-berlin.de/pub/local/linux/ac4096.tgz
ftp://sunsite.unc.edu/pub/linux/apps/graphics/scanners/ppic0.5.tar.gz
ftp://sunsite.unc.edu/pub/linux/apps/graphics/scanners/ppic0.5.tar.gz
ftp://tsx-11.mit.edu/pub/linux/alpha/scanner/gs105-0.0.1.tar.gz
ftp://tsx-11.mit.edu/pub/linux/alpha/scanner/gs105-0.0.1.tar.gz
ftp://tsx-11.mit.edu/pub/linux/alpha/scanner/gs4500-1.3.tar.gz
ftp://tsx-11.mit.edu/pub/linux/alpha/scanner/gs4500-1.3.tar.gz
ftp://ftp.ctrl-c.liu.se/unix/linux/wingel/
ftp://ftp.ctrl-c.liu.se/unix/linux/wingel/
ftp://sunsite.unc.edu/pub/linux/apps/graphics/scanners/hpscanpbm-0.3a.tar.gz

0.3a.tar.gz), HP ScanJet family (including ScanJet 3c) (http://www.tummy.com/xvscan/), Logitech
Scanman 32/256 (ftp://tsx-11.mit.edu/pub/linux/ALPHA/scanner/logiscan-0.0.2.tar.gz), Mustek M105
handheld scanner with GI1904 interface (ftp://tsx-11.mit.edu/pub/linux/AL PHA/scanner/scan-driver-
0.1.8.tar.gz), Mustek Paragon 6000CX (ftp://sunsite.unc.edu/pub/L inux/apps/graphics/scanners/muscan-
1.1.5.taz), and Nikon Coolscan SCSI 35mm film scanner (ftp://sunsite.unc.edu/pub/Linux/apps/graphics/
scanners).

Video-Capture Boards

Slackware Linux doesn’'t support any video-capture boards right out of the box. To use such a board,
you' || need to make sure that the board has a driver, and then go out and grab that driver from the
Internet. Boards with Linux drivers available are: FAST Screen Machine Il (ftp://sunsite.unc.edu/pub/

Linux/apps/video/ScreenMachinell.1.2.tgz), ImageNation Cortex | (ftp://sunsite.unc.edu/pub/Linux/apps/
video/cortex.drv.0.1.tgz), ImageNation CX 100 (ftp://sunsite.unc.edu/pub/Linux/apps/video/cxdrv-
0.1betatar.gz), Pro Movie Studio (ftp://sunsite.unc.edu/pub/Linux/apps/video/PM S-grabber.2.0.tgz),
QuantaWinVision video capture card (ftp://sunsite.unc.edu/pub/Linux/apps/video/fgrabber-1.0.tgz),
Video Blaster/Rombo Media Pro+ (ftp://sunsite.unc.edu/pub/Linux/apps/video/vid src.gz), and VT1500
TV cards (ftp://sunsite.unc.edu/pub/Linux/appsvideo/vt1500-1.0.5.tar.qgz).

Uninterruptible Power Systems

Slackware Linux doesn’'t support UPSes right out of the box, but there are drivers available for APC
SmartUPS (ftp://sunsite.unc.edu/pub/Linux/system/UPS/apcd-0.1.tar.gz) and general UPSes with RS-

232 monitoring port (known as the “unipower” package) (ftp://sunsite.unc.edu/pub/Linux/system/UPSY
unipower-1.0.0.tgz). Others have managed to interface Linux with other UPSes; for more details, check
out the UPS-HOWT O, on the accompanying CD-ROM.

Data-Acquisition Equipment

Hardware used for data acquisition is not explicitly supported in Slackware Linux, but you can grab
software from the Linux Lab Project (ftp://koala.chemie.fu-berlin.de/pub/linux/LINUX-LAB/) to learn
about supporting the following devices. Analog Devices RT1-800/815 ADC/DAC board, CED 1401,
DBCC CAMAC, IEEE-488 (GPIB, HPIB) boards, Keithley DAS-1200, and National Instruments AT-
MIO-16F / Lab-PC+.

Miscellaneous

If adeviceis connected to the SCSI card and Linux has no problems with the SCSI card, then you
should have no problems with the device. This would include most CDR, WORM, optical, and floptical
drives. Additionally, we' ve not heard complains with proprietary drives from the likes of SyQuest and


ftp://sunsite.unc.edu/pub/linux/apps/graphics/scanners/hpscanpbm-0.3a.tar.gz
http://www.tummy.com/xvscan/
ftp://tsx-11.mit.edu/pub/linux/alpha/scanner/logiscan-0.0.2.tar.gz
ftp://tsx-11.mit.edu/pub/linux/alpha/scanner/scan-driver-0.1.8.tar.gz
ftp://tsx-11.mit.edu/pub/linux/alpha/scanner/scan-driver-0.1.8.tar.gz
ftp://sunsite.unc.edu/pub/linux/apps/graphics/scanners/muscan-1.1.5.taz
ftp://sunsite.unc.edu/pub/linux/apps/graphics/scanners/muscan-1.1.5.taz
ftp://sunsite.unc.edu/pub/linux/apps/graphics/scanners/
ftp://sunsite.unc.edu/pub/linux/apps/graphics/scanners/
ftp://sunsite.unc.edu/pub/linux/apps/video/screenmachineii.1.2.tgz
ftp://sunsite.unc.edu/pub/linux/apps/video/screenmachineii.1.2.tgz
ftp://sunsite.unc.edu/pub/linux/apps/video/cortex.drv.0.1.tgz
ftp://sunsite.unc.edu/pub/linux/apps/video/cortex.drv.0.1.tgz
ftp://sunsite.unc.edu/pub/linux/apps/video/cxdrv-0.1beta.tar.gz
ftp://sunsite.unc.edu/pub/linux/apps/video/cxdrv-0.1beta.tar.gz
ftp://sunsite.unc.edu/pub/linux/apps/video/pms-grabber.2.0.tgz
ftp://sunsite.unc.edu/pub/linux/apps/video/fgrabber-1.0.tgz
ftp://sunsite.unc.edu/pub/linux/apps/video/vid_src.gz
ftp://sunsite.unc.edu/pub/linux/apps/video/vt1500-1.0.5.tar.gz
ftp://sunsite.unc.edu/pub/linux/system/ups/apcd-0.1.tar.gz
ftp://sunsite.unc.edu/pub/linux/system/ups/unipower-1.0.0.tgz
ftp://sunsite.unc.edu/pub/linux/system/ups/unipower-1.0.0.tgz
ftp://koala.chemie.fu-berlin.de/pub/linux/linux-lab/

Bernoulli.

In addition, there are other miscellaneous devices that are definitely not supported by Slackware Linux
but that have drivers available on the Internet. Our favorite isadriver for the Mattel Powerglove (ftp://

sunsite.unc.edu/pub/Linux/apps/linux-powerglove.tgz); why mess with a simple mouse when you can

grab Linux by the throat to make it work? Other miscellaneous device drivers include support for the
AIMS Labs RadioTrack FM radio card (ftp://sunsite.unc.edu/pub/L inux/apps/sound/radiotrack-1.1.tgz),

Maralu chip-card reader/writer (ftp://ftp.thp.uni-koeln.de/pub/linux/chip/), Reveal FM Radio card (ftp://
magoo.uwsuper. edu/pub/fm-radio/), and Videotext cards (ftp://sunsite.unc.edu/pub/Linux/apps/video/
videotext-0.5.tar.gz).
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ftp://sunsite.unc.edu/pub/linux/apps/linux-powerglove.tgz
ftp://sunsite.unc.edu/pub/linux/apps/linux-powerglove.tgz
ftp://sunsite.unc.edu/pub/linux/apps/sound/radiotrack-1.1.tgz
ftp://ftp.thp.uni-koeln.de/pub/linux/chip/
ftp://magoo.uwsuper. edu/pub/fm-radio/
ftp://magoo.uwsuper. edu/pub/fm-radio/
ftp://sunsite.unc.edu/pub/linux/apps/video/videotext-0.5.tar.gz
ftp://sunsite.unc.edu/pub/linux/apps/video/videotext-0.5.tar.gz
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Dealing with Some Specific Systems

The guidelines so far in this chapter pertain to components. However, the Linux community has found
that some specific PC configurations have posed some challenges.

NOTE: David Ludwig (davidl@hal-pc.org) has been compiling alist of user experiences with
specific hardware configurations at http://www.hal -pc.org/~davidl/linux/desktop.config.html.
Thislist is quite long and getting longer, so if you' re curious about someone else’ s experiences
with your computer, you may want to check out this database. Be warned, however, that many of
the respondents to the survey just list generic information, not the names of specific models.

Compaqg Deskpro XL

If you're into PC hardware at all—and you probably are, if you’' ve gotten this far—you’ll recognize how
odd the configuration for the Compag Deskpro XL seriesis. a PCI/EISA bus system with an onboard
AMD SCSl/ethernetchip (AMD79C974), a Microsoft Sound System-compatible audio system built
around an AD1847, and a QVision 2000 graphics card with a Matrox Atlas chip and a Cirrus Logic
PX2085 Ramdac.

Unfortunately, the Deskpro XL series was pretty popular. Be warned that you may need to jump through
some hoops to get Linux up and running; those who have done it say that you can pretty much forget
about any sound support, and you may run into additional problems during installation.

Because these details can be rather technical, we' re not going to describe them here, but we are
including the appropriate HOWTO on the CD-ROM. Y ou can check for an updated HOWTO at http://

www-c724.uibk.ac.at/XL/.

Linux on Laptops

Generally speaking, Linux should run fine on most | aptops with enough horsepower—that is, the newer
breed of 486- and Pentium-based laptops on the market, decked out with at least SMB of RAM.
However, you may not be able to get the full functionality of the laptop when running Linux; for
example, most |aptops feature proprietary power-management and graphics capabilities that Linux
simply can’'t use. In these cases, you’ll lose the advanced power management, and you’ [l need to run
Linux and XFree86 in alower graphics mode (VGA or SuperVGA).


http://www.hal-pc.org/~davidl/linux/desktop.config.html
http://www-c724.uibk.ac.at/xl/
http://www-c724.uibk.ac.at/xl/

If you've spent any time at al in the laptop world, however, you know that each laptop model tendsto
be alittle different when it comesto hardware and assorted gewgaws. The Linux world has found that
some laptop models present challenges when it comes to installation and configuration. In this section,
we'll run down some of the more popular |aptop models and the challenges faced when using Linux on
them. Also, Table 1.5 lists (in abbreviated form) the results of the Linux Laptop Survey, where users
from around the world reported on laptops that successfully ran Linux.

NOTE: TheLinux Laptop Home Page (http://www.cs.utexas.edu/users/kharker/linux-1aptop/)
contains additional information on laptops and Linux, including many additional sitesthat contain
information about specific laptop models beyond what is covered here. Some of the information
here is gleaned from that Web site, courtesy of Kenneth E. Harker (kharker @cs.utexas.edu), and
some is from our personal experiences. If you own a laptop and want to know more about using
Linux onit, the Linux Laptop Home Page is really the place to start.

An aternative source of information isthe Linux on Portables Web site, found at http://queequeq.
ifahawaii.edu/linux/portables.html.

WARNING: Many laptop users are using parallel-port SCSI adapters. However, most of these
adapters are not yet supported by Linux. (Only the parallel-SCSI adapter for the lomega ZIP drive
IS supported.)

NOTE: InTable 1.5, welist whether the laptop has power conservation that works with Linux.
Thisisn't necessarily APM; it could be proprietary hardware routines written into the laptop’s
BIOS.
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http://www.cs.utexas.edu/users/kharker/linux-laptop/
http://queequeg.ifa.hawaii.edu/linux/portables.html
http://queequeg.ifa.hawaii.edu/linux/portables.html
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Table 1.5The Condensed Results of the Linux Laptop Survey, as of April 1997

L aptop Make and
M odel

AcerNote 350

AMS PN325
AMS SoundPro
AMS TravelPro 5300

AMS TravelPro 5366
ARM TS30A

AST Advantage!

Explorer
AST PowerExec 4/25

AST PowerExec

AT&T Globalyst 200S

AT&T Globalyst 250
Austin Active Color

Austin 33MHz Mono
(Arima)

Austin DX66-2 (Arima)

Austin/IPC (Arima)
466D

BIT DU33
BIT FR-800

Canon Innova
Subnotebook #10

CPU
Pentium/100

486/66
486/50
486/66

486/66
486D X4/100

486sx/25

486sx/25

486/33SL

486DX4/75

486D X4/100
486/66

486/33

486/66
486/66

486/33
486/66
486sx/33

Max battery
2 hours

2 hours
3 hours
1.5-2 hours

1 hour
2.5-3 hours

2-3 hours

n/a

2-3 hours
2 hours
2 hours
2 hours

3 hours

2 hours*
n/a

3.5 hours
2 hours
1.5 hours

Power
Ccons.?

Yes

Yes
Yes
Yes

n/a
Yes

Yes

YESs

Yes

Yes

Yes
Yes

Yes

Yes

Yes

n/a
Yes
No

Notes

NE200 Ethernet,
modem work;
APM does not

None
X isbaky

PCMCIA IC-cad
Ethernet works

None

PCMCIA PreMax
14.4 modem works

None

PCMCIA D-link
works;, PCMCIA
Intel 1440 does not

None
PCMCIA works
Microphone works

PCMCIA D-Link
DE-650 works

Internal modem
works

None

None

None
None
None



Caravene AV-BS5NT

Chicony NB5

Chicony NoteBook
9800

Compaqg Aero 4/33C
Compag Concerto 4/33

Compaqg Contura 4/25
Compaqg Contura 4/25cx

Compag Contura430C

Compaq 4/25 Lite

Compag LTE Elite 4/75

CX
Compag LTE 5280

Compat TS37 (Wang)
Compudyne SubNote

4SL/25

Databyte 486SL.C
DECpc 425 Sl /e

DECpc 433SLC
premium (AST)
Dell 320N+

Dell Latitude 433C

Dell Latitude XP
4100cx

DUAL
DUAL SKD-4000

486sx/25
486/66

486/66

486sx/33
486/33

486sx/25

486SL/25

486D X4-100
486SL/25

486DX4XL/75

Pentium
486sx/25
486SL./25

486SL.C/25
486SL/25
486/33 SLC

386sx/20

486sx/33

486D X4/100

486sx/25
486/66

EPS Technologies Apex Pentium/133

2 hours
1 hour

2 hours

2-3 hours
3.5 hours

4 hours
under 2 hours

2 hours
4 hours
2-8 hours

n/a
2 hours
3 hours

4 hours
3.5 hours
2 hours

3.5 hours

1 hour
3 hours

25hrs
1 hour
1.5 hours

Yes
Yes

Yes

Yes
Yes

Yes
No

Yes
Yes
Yes

n/a
n/a
Yes

No
Yes
Yes

No

No
Yes

No
No
Yes

None

PCMCIA SCSl,
Ethernet, modem
work

Intel 14.4 DataFax
runs after some
tweaking

See |ater

Pen does not work
w/Linux; see later
for afix

See |ater

Trackball does not
work: see later

None
None
None

None
X not tested

AT-LAN-TEK
(ATP) parallel
worked

None
None

PCMCIA ethernet
card works

PCMCIA D-Link
600 works

None

PCMCIA Ethernet,
modem (using
SLIP) work

None
None
None



Epson 700

Epson Direct Endeavor

NT-500
Epson NB-SL/25
Epson VNS575ST

Escom Paradigma SX33

Escom Notebook 90
FOSA 9200M

Gateway 2000
ColorBook

Gateway 2000
HandBook

Gateway 2000
HandBook

Gateway 2000
HandBook

Gateway 2000 Liberty

Gateway Solo
GRIiD 1450SX

GRiD 1550SX
GRiD 1660

Highscreen 486 SLC 33
Highscreen Blue Note

Hyperdata Expor
CD100

Cyrix DX33
486DX4/75

386SL/25
Pentium/75
486sx/33

Pentium/90
486D X /66
486sx/33
486sx/25
486D X/40
486SL /40

486D X 4/100
Pentium/150
386sx/16

386sx/20
386sx/20

Cyrix 486/33
486DX 2/66

486D X4/100

2.5 hours

1 hour

n/a
1 hour
2 hours

1.5 hours

1 hour

1.25-1.75 hours

1 hour

1-1.5 hours

2-2.5 hours

3 hours
2.5 hours
n/a

1 hour
1.5 hours

2-3 hours
2 hours

4 hours

Yes

Yes

Yes
n/a
Yes

Yes

Yes

Yes

No

Yes

Yes

Yes
Yes
Yes

Yes
Yes

Yes
Yes

Yes

Linksys ne2000
combo card works

None

None
None

Sound card does
not work

None

Hardware extras
don’t work with
Linux

None
None

PCMCIA D-link
600 works

None

None
CD-ROM included

X will not run if
less than 3MB of
RAM

None

PCMCIA D-link
600 works

Quirkswith X

Problems with X
on dual-scan

monitor, but not
external monitor

Some problems
with Ethernet
cards; other
PCMCIA cards
work fine



IBM L40SX

IBM PS/Note 425

IBM ThinkPad 340CSE
IBM ThinkPad 350

IBM ThinkPad 365
CSD

IBM ThinkPad 500
IBM ThinkPad 701C

IBM ThinkPad 750
(Mono)

IBM ThinkPad 750CS

IBM ThinkPad 755C
Innovace 620px
INSI EchoBook

INSI EchoBook

|PC P5

| PC Porta-PC P5E-486/
DSTN

Jetta Jetbook
Lion NB 8500
MacPerson Scriba

Magnavox Metalis
SX/16

Midwest Micro Elite
Midwest Micro Elite

386sx/20
486SL /25
486SL/50
486SL/25
486D X4/75

486SL C/50
486D X4/75

486/33

486SL/33

486D X4/75
Pentium/75
486D X2/50

486D X4/75

486sx/25

486DX4/100

Cyrix 486/3333
486DX4-S5100

486D X2/66
386sx/16

486sx/25
486slc/33

n/a

2.5 hours
3 hours
3 hours

3-6 hours

2 hours
2.5 hours

6 hours

3 hours

3 hour +
n/a
2—2.5 hours

2-3 hours

2 hours +
3 hours

1 hour

2 hours
3.54 hours
1 hour

2 hours
2 hours

n/a

Yes
Yes
Yes

Yes

Yes
Yes

Yes

Yes

Yes
n/a
Yes

Yes

Yes
Yes

Yes
Yes
Yes
Yes

Yes
n/a

None
None
See |ater

Megahertz
PCMCIA modem
works; see later

None

None

IBM PCMCIA
Ethernet

IBM Ethernet
PCMCIA, Intel
14.4 modem work;
see |ater

PCMCIA D-Link
650, Megahertz
modem, |1BM
modem all work; X
server needs fixes;
see |ater

See |ater
None

PCMCIA D-Link
650 works

PCMCIA D-Link
650 works

None
None

None
None
None

Conflicts with
power management

None
None



Midwest Micro Ultra

Midwest Micro Elite

Midwest Micro
Soundbook

Midwest Micro
Soundbook P-90

NEC Ultralite VersaE

NEC Ultralite Versa E
w/docking

NEC Ultralite Versa
33C

NEC Ultralite Versa
S/33D

NEC Versa4000C

NEC Versa 6030X
NoteBook 3500

Notestar NP-743D

Olivetti Philos 33
Paccomp
Panasonic CF-25

Prostar 9200
SagerNP943

Sager NP7500

486sx/25

486D X 2/66MHZ

486D X4/100

Pentium/90

486/50

486/50

486SL./33

486sx/33

Pentium/75

Pentium/133
486sx/25

486D X 2/66

386sx/20
486D X 2/66
Pentium/133

486D X4/100
486/33

486sx/33

3 hours

2 hours

2 hours

1.75-2 hours

2 hours

2 hours

3.5-5 hours

1.5 hours

2.5 hours

2.1 hours
1.5 hours

1.5 hours

8 hours
3 hours
1.5 hours

3 hours

2 hours

2.5 hours

Yes

Yes

Yes

Yes

n/a

n/a

yes

Yes

Yes

Yes
No

Yes

Yes
Yes
Yes

Yes

Yes

Yes

PCMCIA D-Link
via parallel port

3Com Etherlink
[11, modem, EXP
Thinfax 14400
work

PCMCIA D-Link
650 works

None

PCMCIA D-link
works

Docking works

Battery life
measured with
second battery in
place of floppy;
Megahertz XJ144
PCMCIA modem
works

See |ater

3Com EtherLink
[1l PCMCIA works

None

No external
monitor

PCMCIA D-Link
650 works

None
PCMCIA works
PCMCIA works

3c589B PCMCIA
card works

PCMCIA D-Link,
modem work

None



Sager NP7600

Sager NP8600

Sager NP9200
Samsung 800
Samsung 800C
SDK 4000

SDK 4000 |11 Extended

Version

SEH DesignCD
Siemens Nixdorf PCD 4

ND
Sharp PC-8650

SNI PCD-4NE
Tadpole P1000
Targa

Tl Travelmate 4000E
TI Travelmate Win4000

T1 Travelmate 4000M

TI TravelMate 5000

Tl TravelMate 5100

Pentium 90

Pentium/75

486D X4/100
Pentium/90
Pentium/75
486SX/33

486D X2/66

Pentium/100
486D X4/75

486/33

486SX-SL/33
Pentium 100
486D X 2/66
486/50
486D X 2/50
486D X 4/100

Pentium/75

Pentium/90

2 hours

1.5 hours

1.5-2 hours
2 hours
3 hours
2 hours

2 hours

1.5 hours
2.5 hours

n/a

2-3 hours
1.5 hours
2-3 hours
1.25 hours
1.5 hours
1 hour

5-8 hours

4-5 hours

Yes

Yes

Yes
Yes
Yes
Yes

n/a

Yes
Yes

Yes

Yes
Yes
Yes
No
No
Yes

No

Yes

PET-105 (RPTI
EP400 Ethernet)
10Base? and
10BaseT; 28k fax
modem all work

PCMCIA modem
works

None
None
None

NE2100-
compatible
Ethernet, modem;
power-
management
doesn’'t work

PCMCIA didn't
work

None
None

Internal fax modem
works

None
None
None
None
None

AHA1510 adapter
isslow

PCMCIA Ethernet
(IBM CreditCard
Adapter) works
Ethernet, modem
work



Toshiba Dynabook
GT475

Toshiba T700CS
Toshiba T1800
Toshiba T1900C
Toshiba T1910

Toshiba T1950 (mono)
Toshiba T1950CT/200
Toshiba Satellite T2100

Toshiba Satellite
T2135CS

Toshiba T2200SX

Toshiba T3100SX/40

Toshiba T3200SXC

Toshiba T3400

Toshiba T4400SX
Toshiba T4400SX

Toshiba T4600 (mono)

Toshiba T4600

Toshiba T4600C

Toshiba T4700
Toshiba T5200/100

Total Peripherals
NBD486

Twinhead Slim 484

Tulip NB

486D X/75

Pentium/120
386sx/16
486sx/20
486sx/33
486/20
486/40
486D X2/50
486D X4/75

386/25
386sx/16

386sx

486SL/33

486sx/20
486sx/33
486SL/33
486SL /33

48651 /33

486/33 SL
386sx/20
486sx/25

486/33

386sx/16

3 hours

3 hours
2 hours
1.5 hours
2.5 hours
3.5 hours
2 hours
3 hours +
2-3 hours

n/a
1.5 hours

n/a

5 hours

2 hours
n/a

5 hours
2 hours

3 hours

4 hours
2 hours
4 hours

2 hours

1 hour

Yes

Yes
n/a

n/a

Yes
Yes
Yes
Yes
Yes

Yes
n/a

No

No

Yes
Yes
Yes
Yes

Yes

n/a
n/a
Yes

Yes

n/a

PCMCIA Ethernet
works; PCMCIA
CD-ROM, APM
does not

CD-ROM works
None

None

X does not work
None

None

X not tested

Linksys PCMCIA
Ethercard works

None

Only X in mono
tested

X runsonly in
mono
PCMCIA cards
work

None

X not tested

X not tested

PCMCIA: Linksys
Ethernet,
Megahertz XJ1144
14.4 fax modem
work

Lacks PCMCIA
support

None
None
Problems with X

De620 (paralel-
port adapter) works

X not tested



Vobis ModuleNote
WinBook

WinBook XP

Zenith SuperSport SX
Zenith Z*Lite

Zenith Z-Note 425-Inc

Zenith Z-Star 433VL

Zeos Contenda 386
Subnotebook

486D X2/66
486D X2/50
486/100
386sx/16
486SL /25
486SL/25

486SX/33
486/25

2 hours
2 hours
2 hours
n/a

2 hours
2.5 hours

n/a
3 hours

Yes
Yes
Yes
n/a

Yes
Yes

Yes
Yes

X not tested
None

CD-ROM works
None

None

Driver available for
built-in Ethernet

None

PCMCIA D-Link
DEG0O works;
Linksys PE-EEP
pocket adapter did
not

*

Respondents to the survey reported battery lives ranging from 1.5 hours to 3 hours
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Other Specific Models

Just because Linux will run on a given laptop doesn’t mean that you can take full advantage of the
laptop’ s hardware features. Many dedicated Linux users have taken the challenge of making Linux work
on their quirky laptops, and they’ ve been gracious enough to share their solutions with the rest of the
Linux community. We'll briefly run down some specific laptop models and how Linux was made to
work on them. If there’'s a FAQ mentioned here, we' ve included it on the accompanying CD-ROMSs.

NOTE: You can't extrapolate from the specific models presented here. The laptop world isn’t
known for consistency among product lines, and what may be true of a specific model may not be
true for that model’ s second cousin. Use the information presented here only for the specific
model, unless the information explicitly covers awide range of models (asis the case with the
IBM ThinkPad information).

AST 900N

Basically, there are no major challenges with installing Linux on this laptop model, but there are some
pitfalls. A HOWTO oninstalling Linux on the AST 900N is included on the CD-ROM.

Compaq Concerto

The Compaqg Concerto features a pen device, not amouse. Linux doesn’t recognize the pen device, but
Dr. Joseph J. Pfeiffer Jr. has posted a driver at his Web site (http://www.cs.nmsu.edu/~pfeiffer/).

Compaq Contura Aero

The Compag Contura Aero isavery popular and very inexpensive laptop model, but it poses many
challenges to the Linux user—so many that an entire FAQ has been devoted to making Linux work on
one. Issues range from making the PCM CIA floppy work to making specific function keys respond. Ali
Albayrak and Harald T. Alvestrand have put together a FAQ and posted it to http://domen.uninett.no/

~htal/linux/aero-fag.html.

Ddll Latitude XPi

You'll definitely want to do some homework before installing Linux on a Dell Latitude XPi, because it


http://www.cs.nmsu.edu/~pfeiffer/
http://domen.uninett.no/~hta/linux/aero-faq.html
http://domen.uninett.no/~hta/linux/aero-faq.html

contains some quirky hardware configurations. Larry Meadows (Ifm@pgroup.com) has detailed his
experiences and posted it to the Web (http://www.cs.utexas.edu/users/kharker/linux-laptop/l atitude.xpi.
html), and it’ s included on the accompanying CD-ROM.

HP Omnibooks

Two brave souls have tried to install Linux on two popular Hewlett-Packard subnotebooks: the
Omnibook 600 and 5000. They report that it can be done (“Linux cannot be installed in the obvious way,
and not every peripheral works under Linux [at least not so far]. However, the dark rumors that have
spread across the Net are unwarranted: all the critical components work nicely. Some of the Omnibook’s
limitations might be fixed with further hacking and others can be worked around”), but it takes alot of
effort and tweaking.” Their HOWT Os are on the accompanying CD-ROM; you can also find them at
http://www.cs.uiowa.edu/~mfleck/vision-html/omnibook.html and http://www.ens.fr/~dicosmo/Linux/

OmniBook5000.html.

IBM ThinkPad

Despite the ThinkPad' s reputation for being a quirky machine, Linux installs and runs pretty smoothly
on thisline of IBM laptops (all things considered). However, the ease of installation and the actual
installation details themselves differ by model, and you can run into some problemsiif you' re unfamiliar
with your ThinkPad and the intricacies of both Linux and X Window/X Free86.

Y ou can find excellent FAQs on the subject of Linux and IBM ThinkPads at http://pel pa.essex.ac.uk/tp-
linux/tp-linux.html, http://reality.sgi.com/mende/linuxTP701/index.html, and http://www.iusd.iupui.edu/
~hendl e f/thinkpad/index.html.

NEC Versa

Linux installs without a hitch on the NEC Versa laptop, but X needs some tweaking. For more details,
check out http://www.santafe.edu:80/~nel son/versa-linux/.

Tadpole P1000

Tadpole Technology makes a series of SPARC- and PC-compatible laptops. The P1000 series of |aptops
are based on the Intel Pentium processor. They’ ve been tested to work with Linux, but there are aslew
of installation and configuration details to wade through. Y ou can find them at http://www.tadpole.com/

Support/online/linux.html.

Tl Travelmate 5100


file:///D|/Just/Linux/Linux%20Configuration%20and%20Installation/ch01/lfm@pgroup.com
http://www.cs.utexas.edu/users/kharker/linux-laptop/latitude.xpi.html
http://www.cs.utexas.edu/users/kharker/linux-laptop/latitude.xpi.html
http://www.cs.uiowa.edu/~mfleck/vision-html/omnibook.html
http://www.ens.fr/~dicosmo/linux/omnibook5000.html
http://www.ens.fr/~dicosmo/linux/omnibook5000.html
http://peipa.essex.ac.uk/tp-linux/tp-linux.html
http://peipa.essex.ac.uk/tp-linux/tp-linux.html
http://reality.sgi.com/mende/linuxtp701/index.html
http://www.iusd.iupui.edu/~henslelf/thinkpad/index.html
http://www.iusd.iupui.edu/~henslelf/thinkpad/index.html
http://www.santafe.edu/~nelson/versa-linux/
http://www.tadpole.com/support/online/linux.html
http://www.tadpole.com/support/online/linux.html

A Web site at http://www.wri.com/~cwikla/ti5100.html details how to install Linux, including how to
make Linux peacefully coexist with Windows 95.

Toshiba T400CDT

Most of the information about this Toshiba model covers X Window configuration and some power-
management routines. Y ou can see for yourself at http://terra.mpikg-teltow.mpg.de/~burger/T400CDT-
Linux.html.
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’Previ ous ’Tabl e of Contents ’Next ‘

PCMCIA and Laptops

A separate package, Card Services, is used for PCMCIA support on laptops; this package is included on
the accompanying CD-ROM. We'll cover the topic in more depth in Chapter 2 (including the
installation of Card Services), but for now, al you need to know is that all the common PCMCIA
controllers (including those built around chips from Databook, Intel, Cirrus, Ricoh, Vadem, and VLS),
aswell as custom controllers found in IBM and Toshiba laptops, are supported. In addition, the
PCMCIA-HOWTO reports that the package is used on desktop computer systems with PCMCIA card
adapters.

Be warned that the Motorola 6AHCO5GA controller used in some Hyundai laptops and the proprietary
controller used in Hewlett-Packard Omnibook 600 subnotebooks are not supported.

Learning About PC Hardware

Y ou’ ve probably noticed references in this chapter to things like interrupts and IRQ settings. If you're a
PC hack, you know what these nasty things mean. If you' re not a PC hack—you arein for arude
awakening.

Simply put, the PC architecture assigns addresses to peripheral devices. If these addresses conflict, you
have problems. Some peripherals, such as network cards, need to be set to specific addresses, while
others don't.

Our goal hereisn’t to turn you into a hardware hack (and, quite honestly, discussions of interrupts and
IRQ settings really depress us), so we suggest checking into a more specifically angled PC hardware
book like Jim Aspinwall’s IRQ, DMA & 1/0 (MIS:PRESS). PC hardware doesn’'t have to be
intimidating, but you should be prepared for a high level of detail if you start messing around with the
innards of your personal computer, especialy if you' re a UNIX hack who doesn’t know much about PCs
in general. For your convenience, we list several good books on PC hardware in Appendix A.

Summary

This chapter outlined the hardware requirements for running Linux. Linux actually runs on awide
assortment of PC hardware, which tends to be unusual for PC UNIX. Still, there are many places where
you may be tripped up by an oddball or misadvertised component, bringing your nascent Linux
experience to a screeching halt. The point of this chapter was to highlight any potential problem areas
and to give you some guidance if you’ re thinking about buying a new or used computer expressly for



Linux and want to know what hardware to purchase.

In the next chapter, we'll cover atypical Linux installation from beginning to end.
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Chapter 2
Installing Linux

This chapter covers:

 Preparing your PC for Linux

» Creating new partitions under DOS
 Creating new partitions under Linux
» Creating your bootdisk and rootdisk
» Booting Linux for installation

* Installing from the setup command
» Selecting the software to install

» Booting Linux with Loadlin

» Logging in the virgin Linux system
 Setting up additional users

» Adding hardware drivers with kernel modules
* Shutting down Linux

Before You Install Linux

Now that you have the perfect PC for running Linux, it stime to prepare for the installation. No, you
can't just install Linux from the accompanying CD-ROMs; you must first configure your hard drive and
create boot floppies. Neither step is particularly difficult. Here, we'll cover how to create boot floppies
for booting Linux, followed by a discussion of preparing your hard drive for the Linux installation. The
actual installation processis:

 Create boot and root floppies

» Prepare your hard drive for installation
» Boot Linux from boot and root floppies
e Install Linux from the CD-ROM

In the following steps, we' re assuming you already have an Intel-based PC up and running with the MS-
DOS operating system, with the CD-ROM drive installed correctly, because you’'ll need to copy some
filesfrom the CD-ROM onto your hard drive. (On aPC, you'll need to install special driversto use the
CD-ROM drive; these drivers ship with the CD-ROM drive.) This doesn’t need to be the PC on which
you plan to install Linux—it just needs to be a PC with a DOS command line and access to the CD-
ROM drive.



NOTE: The proceduresin this chapter are closely tied to the installation and configuration
routines found on the accompanying CD-ROMs. Other distributions of Linux are not exactly the
same. If you’'re using adistribution of Linux other than the Slackware distribution on the
accompanying CD-ROMs, you can still follow along, keeping in mind that your exact steps may
differ.

Creating Boot and Root Floppies

Y our first steps will be to create two floppy disks used to boot Linux: the boot and root diskettes. The
boot diskette is the diskette used (as the name implies) to boot the PC, while the root diskette contains a
set of Linux commands (actually, a complete mini-Linux system). Creating these disks is probably the
best way to install Linux, although it is possible to install Linux without using any floppy disks using
LOADLIN.EXE, aDOS program that loads Linux from an MS-DOS prompt. We'll cover this option a
little later, but unless your floppy disk doesn’t work under Linux it is recommended that you install
using a bootdisk and a rootdisk.

Y our next step is to determine which bootdisk and rootdisk images you' || be using and writing the
images onto formatted floppy disks. Because selecting the disk images to use (especially the bootdisk)
can be arelatively large task, it warrants its own section.

Choosing Bootdisk and Rootdisk Images

Linux needs to know alot about your PC’ s hardware, and that knowledge begins the second you boot
the system. That’ s why you need to put some thought into selecting your bootdisk and rootdisk images.

Before we go any further, we should explain what bootdisk and rootdisk images are. Linux needs to boot
from floppiesinitially, and it needs to know what sort of hardware it’s working with. When you boot
Linux for the first time, the information is contained on the bootdisk and rootdisk. To create a bootdisk
and arootdisk, you need to select the proper image. You'll then use the RAWRITE.EXE utility to copy
the image byte-for-byte to the diskette.

How do you select the proper image? The first step isto determine the disk size of your drive A:, which
you boot the system from. If you're using a 3.5-inch disk drive as A:, you’ll need to grab an image from
the bootdsks.144 directory. (Thisis so labeled because the capacity of a 3.5-inch high-density floppy is
1.44 megabytes.) If you're using a 5.25-inch disk drive to boot from, you’ll need to grab an image from
the bootdsks.12 directory. (Thisis so labeled because the capacity of a 5.25-inch high-density floppy is
1.2 megabytes.)
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If you look inside either directory, you'll see alist of filenamesending in .I (for IDE) or .S (for SCS).
(The filenames are the same in both directories; it doesn’t matter from this point which directory you
grab the image from.) Each image supports a different set of hardware; alist of the files and supported
hardwareisin Tables 2.1 (for IDE bootdisks) and 2.2 (for SCSI bootdisks).

Table 2.1Linux IDE Bootdisks and Supported Hardware

Filename Supported Hardware

aztech.i CD-ROM drives: Aztech CDA268-01A, Orchid CD-3110, Okano/\Wearnes
CDD110, Conrad TXC, CyCDROM CR520, CR540

bare. IDE hard-drive only

bareapm.i IDE hard-drive plus advanced power management BIOS support (for
laptops).

barepnp.i IDE hard-drive plus experimental plug-and-play BIOS support.

cdu3la.i Sony CDU31/33a CD-ROM

cdu535.i Sony CDU531/535 CD-ROM

cm206.i Philip/LM S cm206 CD-ROM with cm260 adapter card

fat32.i Like bare.i, with experimental FAT32 support.

goldstar .i Goldstar R420 CD-ROM (sometimes sold in a Reveal Multimedia Kit)

mcd.i Non-IDE Mitsumi CD-ROM

mcadx.i Improved non-IDE Mitsumi CD-ROM support

net.i Ethernet support

optics.i Optics Storage 8000 AT CD-ROM (know as the “ Dolphin” drive)

sanyo.i Sanyo CDR-H94A CD-ROM

sopcd.i Matsushita, Kotobuki, Panasonic, Creative Labs (SoundBlaster), Longshine,
and TEAC non-IDE CD-ROM

Xt.i MFM hard drive

All IDE bootdisks support IDE hard drives and CD-ROM drives, plus additional support listed in table.

Table 2.2Linux SCSI Bootdisks and Support Hardware



Filename Supported Hardware

7000fast.s Western Digital 7000FASST SCSI

advansys.s AdvanSys SCSI support

ahalb52x.s Adaptec 152x SCSI

ahalb42.s Adaptec 1542 SCS

ahal740.s Adaptec 1740 SCS

aha2x4x.s Adaptec AIC7xxx SCSI (including AHA-274x, AHA-2842, AHA-2940,
AHA-2940W, AHA-2940U, AHA-2940UW, AHA-2944D, AHA-2944WD,
AHA-3940, AHA-3940W, AHA-3985, AHA-3985W)

am53c974.s AMD AM53/79C974 SCSI

aztech.s All supported SCSI controllers, plus CD-ROM support for Aztech CDA 268-
01A, Orchid CD-3110, Okano/Wearnes CDD110, Conrad TXC, CyCDROM
CR520, CR540

buslogic.s Buslogic MultiMaster SCSI

cdu3la.s All supported SCSI controllers, plus CD-ROM support for Sony CDU31/33a

cdu535.s All supported SCSI controllers, plus CD-ROM support for Sony
CDU531/535

cm206.s All supported SCSI controllers, plus Philips/LMS cm206 CD-ROM with
cm260 adapter card

dtc3280.s DTC (Data Technology Corp.) 3180/3280 SCSI

eata_dma.s DPT EATA-DMA SCSl (boards such as PM2011, PM2021, PM2041,
PM3021, PM2012B, PM 2022, PM2122, PM 2322, PM 2042, PM 3122,
PM 3222, PM 3332, PM 2024, PM 2124, PM 2044, PM 2144, PM 3224,
PM3334)

eata isa.s DPT EATA-ISA/EISA SCSI support (boards such as PM2011B/9X,
PM2021A/9X, PM2012A, PM2012B, PM2022A/9X, PM2122A/9X,
PM 2322A/9X)

eata pio.s DPT EATA-PIO SCSI (PM2001 and PM2012A)

fat32.s Like scsi.s, but with experimental FAT32 support.

fdomain.s Future Domain TMC-16x0 SCS

goldstar.s All supported SCSI controllers, plus Goldstar R420 CD-ROM (sometimes
sold in aReveal MultimediaKit)

In2000.s Always IN2000 SCSI

lomega.s IOMEGA PPA3 parallel-port SCSI (also supports parallel-port version of the
ZIP drive)

mcd.s All supported SCSI contrallers, plus standard non-IDE Mitsumi CD-ROM



mcdx.s
n53c406a.s
n_5380.s
n_53c7xXx.s
optics.s

pasl6.s
glog_fas.s

glog_isp.s

sanyo.s
sbpcd.s

SCSi.S
scsipnp.s

scsinet.s
seagate.s
trantor.s
ultrastr.s
ustor 14f.s

All supported SCSI controllers, plus enhanced non-IDE Mitsumi CD-ROM
NCR 53c406a SCS

NCR 5380 and 53c400 SCS

NCR 53c7xx, 53c8xx SCSI (most NCR PCI SCSI controllers usethis driver)
All supported SCSI controllers, plus support for the Optics Storage 8000 AT
CD-ROM (the “Dolphin” drive)

Pro Audio Spectrum/Studio 16 SCSI

ISA/VLB/PCMCIA Qlogic FastSCSI! (also supports Control Concepts SCSI
cards based on the Qlogic FASXXX chip)

Supports al Qlogic PCI SCSI controllers, except the PCl-basic, whichis
supported by the AMD SCSI driver

All supported SCSI controllers, plus Sanyo CDR-H94A CD-ROM

All supported SCSI controllers, plus Matsushita, Kotobuki, Panasonic,
Creative Labs (SoundBlaster), Longshine, and TEAC non-IDE CD-ROMs

All supported SCSI controllers.

All supported SCSI controllers, plus experimental plug-and-play card
support.

All supported SCSI controllers, plus full Ethernet

Seagate STOL/ST02 and Future Domain TMC-885/950 SCSI
Trantor T128/T128F/T228 SCSI

UltraStor 14F, 24F, and 34F SCS

UltraStor 14F and 34F SCS
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All SCSI bootdisks feature full IDE hard-drive and CD-ROM support, plus additional driverslistedin
table.

NOTE: All of these images support UMSDQOS, if you prefer this method of installation.
UMSDOS will be covered later in this chapter in the section, “ Should Y ou Use UMSDOS?”’

You'll need one of the images listed to get Linux started on your system so that you can install it.
Because of the possibility of collisions between the various Linux drivers, several bootkernel disk
images are provided. Y ou should use the one with the least drivers possible to maximize your chances of
success. All of these disks support UMSDOS.

At first glance, Tables 2.1 and 2.2 can be alittle confusing. To clear things up, Table 2.3 contains a
handy little guide where you can match installation medium and hard disk format to the preferred image
(in bold).

Table 2.3Chart for Choosing Bootdisk Images

MFM
Installation M edium | DE Destination SCSI Destination Destination
Hard drive barei Use a SCSI controller xt.l

bootdisk from the list
following the table.

SCSI CD-ROM

IDE/ATAPI CDROM

Aztech, Orchid, Okano,
Wearnes, Conrad, CyCD
ROM non-IDE CD-ROM

Sony CDU31a, Sony
CDU33a CD-ROM

Use a SCSI controller
bootdisk from the list
following the table.

bare.i

aztech.i

cdu3la.i

Use a SCSI controller
bootdisk from the list
following the table

Use a SCSI controller
bootdisk from the list
following the table.

aztech.s

cdu3la.s



Sony CDU531, Sony cdu535.i cdu535.s
CDU535 CD-ROM

Philips/LM S cm206 CD- cm206.i cm206.s
ROM

Goldstar R420 CD-ROM goldstar .i goldstar.s
Mitsumi non-IDE CD-ROM mcdx.i, mcd.i mcdx.s, mcd.i
Optics Storage 8000 AT CD-  opticsii optics.s

ROM (*Dolphin™)

Sanyo CDR-H94A CD-ROM  sanyo.i sanyo.s
Matsushita, Kotobuki, sbpcd.i sbpcd.s

Panasonic, Creative Labs
(SoundBlaster), Longshine,
and TEAC non-IDE CD-

ROM
NFS net.i scsinet.i
Tape bare.i (for floppy tape); for Usea SCSI controller  xt.i (for

SCSl tape, use a SCSI bootdisk fromthelist  floppy tape)
controller bootdisk fromthe  following the table
list following the table

The SCSI controller bootdisks are:

7000fast.s, advansys.s, ahal52x.s, ahal542.s, ahal740.s, aha2x4x.s, am53c974.s, buslogic.s, dtc3280.
s, eata_dma.s, eata _isa.s, eata pio.s, fdomain.s, in2000.s, iomega.s, n53c406a.s, n_5380.s, n_53c7xx.
s, pasl6.s, glog_fas.s, glog_isp.s, seagate.s, trantor.s, ultrastr.s, ustor 14f.s

Choosing the Proper Rootdisk Image

After selecting the proper bootdisk, you’'ll need to select the proper rootdisk. The selections are more
limited, so you won't have to put much work into this selection. The rootdisks are stored in the
ROOTDSK Sdirectory and will work with either 3.5-inch or 5.25-inch high-density diskettes.

Y our rootdisk image selections are listed in Table 2.4.

Table 2.4Rootdisk Selections

Filename Purpose




COLOR.GZ

UMSDOS.GZ

TEXT.GZ

TAPE.GZ

PCMCIA.GZ

Thisimage contains a full-screen color install program and should be
considered the default rootdisk image. This version of the install system has
some known bugs, however; in particular, it is not forgiving of extra
keystrokes entered between screens. Thisis probably the file you' [l want to
use.

Thisissimilar to the color disk, but it installs using UM SDOS, afilesystem
that allows you to install Linux into adirectory on an existing MS-DOS
partition. Thisfilesystem isnot asfast as a native Linux filesystem, but it
works, and you don’t have to repartition your hard drive.

Thisis atext-based version of the install program derived from scripts used
in previous Slackware releases.

Thisimage is designed to support installation from tape. See the section
“Installing from Tape” later in this chapter.

Similiar to the color disk, but used for installing on alaptop’ s internal hard
drive through a PCMCIA card (SCSI, ethernet, or CD_ROM drive).

NOTE: You'll notice that these filenames end with the .GZ extension; this indicates that the files
have been compressed with GNU zip. Some older distributions of Linux required that the files be
decompressed prior to use, but thisis not necessary anymore. The kernel on the bootdisk will
detect that the rootdisk is compressed and will automatically decompressthe disk asit is loaded
into RAM. This allows the use of a 1.44MB uncompressed image size for both 1.44MB and

1.2MB floppy drives.

Most users will use the COLOR.GZ rootdisk image.
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Should You Use UM SDOS?

The UMSDOS filesystem allows you to install Linux in an MS-DOS directory on an existing DOS
partition. The advantage of thisisthat you won’'t need to reformat or repartition your existing system.
There are two disadvantages to using this system, however.

First, the UMSDOS system is somewhat slower than a native Linux filesystem. Thisis especialy true of
machines with 8 megabytes of memory or less—UMSDOS is virtually unusable on a 4MB machine.
The second disadvantage of UM SDOS has to do with a shortcoming of the MS-DOS FAT filesystem.
MS-DOS allocates space for filesin units called clusters. A cluster isusually 4K or 8K insize. This
means that the smallest file that can be created on a UMSDOS filesystem takes up afull cluster (4096+
bytes), even if the fileis much smaller. Linux contains many such small files, including symbolic links
and device entries. Asaresult, installing with UMSDOS may require more drive space than installing
with anative Linux filesystem.

Now that you’ ve chosen your bootdisk and rootdisk images, it’s time to actually create the bootdisk and
rootdisk.

Creating the Diskettes

For this step, you' [l need two high-density diskettes. It doesn’t matter what’ s on the diskettes, but they
must be formatted. Be warned that this process will completely wipe out anything currently stored on the
diskettes. Y ou might also wish to format a third high-density floppy disk at thistime for the installation
program to use later when it’s preparing your system bootdisk.

NOTE: Asyou'll recall from an earlier note, the images for the rootdisks do not need to be
decompressed; the kernel will automatically decompress them as they are |oaded into memory.

In these examples, we'll be using the BARE.I and COLOR.GZ images. If you're using a different set
of images, just substitute those filenames instead.

NOTE: The proceduresin this section do not need to be done on the computer you' re planning
to use as your Linux workstation. Y ou can create the files on a different PC or even use a UNIX
workstation to create the floppies. On a UNIX workstation the dd command is used to write an
Image to the floppy drive. When using dd on Suns, and possibly on some other UNIX



workstations, you must provide an approximate block size. Here' s an example:

dd if=bare.i of=/dev/(rdfd0, rdfOc, fdO, or whatever) obs=18k

Now it’ s time to make your bootdisk. First, move into the bootdisks.144 (or bootdisks.12 if you use a
1.2MB floppy drive) directory on your Slackware CD-ROM.

Assuming your CD-ROM drive has the drive letter E: assigned to it, you’d move into the directory like
this:
C\> E
E:\ > CD BOOTDSKS. 144

E: \ BOOTDSKS. 144>

Now you'll actually create the bootdisk. Put the eventual bootdisk diskette in drive A: and type the
following command:

E:\> RAWRI TE BARE. | A:

Thiswill use the RAWRITE command (there’ s a copy of thisin each of the BOOTDSK S and
ROOTDSK S directories) to copy the BARE.| disk image to the A: floppy drive. Asit writes,
RAWRITE will give you a status report. After it’ s finished writing the bootdisk, remove the disk from
the drive and put it aside.

Then insert another formatted high-density floppy and use the same procedure to write the rootdisk. In
this case, you'll need to move into the ROOTDSK S directory and write the COL OR.GZ image using
RAWRITE:

E: \ BOOTDSKS. 144> cd \ ROOTDSKS

E: \ ROOTDSKS> RAVWRI TE COLOR. Z A:



There' sreally not alot to the RAWRITE command; the only things that could trip you up would be if
you'’ re not using a high-density diskette or if the diskette is flawed.

Previous | Table of Contents |Next
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Preparing Your Hard Drive for Linux

Now that you' ve created your boot diskettes, it’ s time to prepare your hard drive for Linux. In order to
install Linux, you must create a Linux partition on your hard drive. Y ou should also consider creating a
DOS partition on your hard drive in addition to the Linux partition—a step that’ s not necessary, but one
that we follow for many reasons (which we'll explain later).

NOTE: If you'reaUNIX workstation user, you' re not going to be familiar with some of the
concepts and operations we describe here. If, after reading this section, you're still alittle fuzzy
about the IBM PC and its many quirks, you may want to head to your local bookstore and
purchase a good guide to the PC.

Intel-based PCs have the ability to divide a hard drive into partitions. Thisiswhy you may have several
different drive letters (C:, D:, E:), even though you have only one physical hard drive. (This dates from
early versions of MS-DOS, which lacked the ability to recognize hard disk partitions larger than 33
megabytes. MS-DOS 4.0 was the first version to do away with this restriction.) The ability to create
partitions also yields a bonus (as far as a Linux user is concerned): You can install different operating
systems on a hard drive, and these different operating systems won't conflict. As a matter of fact, they
can coexist quite nicely; you can configure Linux to give you a choice of operating systems when you
boot your PC, and you can access DOS-formatted partitions from within Linux. Linux isrelatively good
about coexisting with other operating systems—primarily, DOS, Windows, Windows 95, and OS/2.
Linux requires at least one partition for itself.

Y ou must physically create partitions, as Intel-based PCs need to know what type of operating systemis
residing on a portion of the hard drive. If you’ ve purchased your PC from a clone vendor or superstore
and started using it immediately, chances are that you’ ve treated the hard disk as one contiguous drive,
without partitioning it into smaller drives. In a perfect world, of course. you're installing Linux on a
brand-new system, and there’ s little of importance currently installed on your hard disk. Thisisthe route
we try to follow, because there’' s little chance of doing damage to anything important.

However, if you' ve been using your PC for awhile, you’ ve probably accumulated software, data files,
and configurations that you' re loathe to give up. In this case, you'll want to retain as much of the DOS
configuration as possible while making room for Linux. There are two routes you can take:

» Using the FIPS utility to partition the hard drive without (theoretically) destroying the existing
data.



 Backing up the DOS data, creating the new Linux and DOS partitions, and then reinstalling the
backup. (Thisis our preferred method.) Y ou’'ll need to make sure that the new partition islarge
enough to contain all the data from the old DOS partition, of course.

In either case, you'll want to first make a backup of your hard disk, on either floppy disks or some tape-
based medium (Bernoulli drive, SyQuest tape, DAT tape). Depending on your system configuration,
you' |l either want to back up everything or just those directories that can’'t easily be reinstalled from
floppy or CD-ROM. (We find that a system cleansing is good every once in awhile, so we tend to back
up data and irreplaceable configuration files but reinstall applications from scratch.) Y es, we know
backing up your hard drive is a pain (and we probably don’t do it as often as we should), but you should
make a backup every time you do something to your hard drive that has the potential to destroy data.

Using FIPS to Divide Your Hard Drive

After you make your backup, you' Il need to decide which route to take. The FI PS utility described
earlier isstored in install fips on the first accompanying CD-ROM as FI PS.EXE; the guide to using
FIPSisstored in the same location in FIPS.DOC. (If you plan on using the FI PS utility, we strongly
advise you to read thisfile a couple of times, asit contains far more information and detail than is given
here.)

Basically, FIPS works by creating a new partition on the physical end of the hard drive. Before the
FIPS utility does this, you must first defragment your hard drive. A word about how a PC’s hard drive
storesdataisin order here.

When a PC writesto a hard disk, it writes to clusters on the disk. Generally speaking, thiswriting is
done sequentially; the first clusters appear at the physical beginning of the disk. Asyou use the system,
you inevitably write more and more to the hard drive, and you probably delete some dataaswell. Asyou
delete the data, the clustersit occupied are freed; at the same time, new data is written to the end of the
disk. Any hard disk that’s been in use for awhile will have data scattered throughout the physical drive.
(Thisiswhy hard drives slow down when they fill with data; the drive head must physically hop around
the drive to retrieve scattered data.)

When you defragment your hard drive, you' re replacing the freed clusters at the beginning of the drive
with data from the end of the drive. While not purely sequential, your datais all crammed at the
beginning of the hard drive. Thisimproves disk performance—because your datais physically closer
together, the drive head spends |ess time retrieving data that was scattered in the past.

NOTE: Newer versions of MS-DOS, and PC-DOS, (that is, versions 6.0 and better) contain a
defragmenting utility. (Check your operating system documentation for specifics, as the utilities
differ.) If you're using an older version of MS-DOS, you' || need to use a general-purpose utility
package (such as the Norton Utilities or PC Tools Deluxe) to defragment your hard drive.




The FIPS utility takes advantage of the fact that the datais crammed at the beginning of the hard drive.
It allows you to create a point past the end of the DOS data to begin the new Linux partition (if you use
this method, remember to leave room for more data in the DOS partition!).
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WEe're not going to spend alot of time on FIPS here, because the documentation on the accompanying
CD-ROM more than adequately explains how FIPS works, its limitations, and the exact procedures for
dividing ahard drive. The only caveat we offer is that you should know a little about how PCs deal with
hard drive partitions before using FIPS; if you' re a PC neophyte, we suggest you follow the steps
detailed in the next section.

NOTE: FIPSwill not work with OS/2. The details are contained in the FIPS.DOC file. You
should run FIPS from DOS rather than from a multitasking environment like Windows or
DESQview. FIPS will also not work with FAT32, anew filesystem Microsoft hasincluded in
some newer Windows95 systems. If you' re unlucky enough to have this, you'll either have to
erase your DOS partition to make room for Linux, or add anew hard drive.

Using DOS Utilities to Divide Your Hard Drive

The second method to prepare your hard drive for Linux involves various DOS utilities, which you'll
use to create new partitions and configure a floppy diskette you can use to boot your PC with DOS.

Thefirst step involves creating a DOS boot diskette. (You've already created a Linux boot diskette; the
two are different.) Thisis arather ssmple procedure, involving the following command line:

C>format /s A

where A: isyour boot drive. This command formats a floppy disk and adds the system files
(COMMAND.COM and hidden files 10.SY S and M SDOS.SY S) needed to boot DOS from the floppy.
If you install a DOS partition, booting from this diskette will give you access to that partition (which
will appear asdrive C:). It will not, however, give you access to the CD-ROM until you install the CD-
ROM drivers on the DOS boot diskette.

NOTE: Whenyouinstalled OS/2, it should have directed you to create an emergency boot
floppy. Y ou may need this diskette if something goeswrong in the installation.

After doing this, you'll need to copy some additional utilities to the floppy. You'll need to be fairly



selective about what files you copy to the floppy, because the sum of all DOS .EXE and .COM files
(essentially, the utility files) in atypical DOS installation won't fit on afloppy disk. You’'ll need to copy
the FDISK.EXE and FORMAT.COM files to the floppy drive with the following command lines:

C. > copy \DOS\ FDI SK. EXE A:

1 file(s) copied

C. > copy \ DOS\ FORMVAT. COM A:

1 file(s) copied

NOTE: You may also want to copy onto afloppy the files that restore your system backup, if
you used operating system utilities to create the backup. Check your documentation for the
specific files; they differ between operating systems.

What are FDISK and FORMAT?

We'vetold you to copy FDISK.EXE and FORMAT.COM onto the floppy for future use, we should
take some time to explain what they do.

FDISK.EXE isthe program that creates M S-DOS partitions. Every operating system has a program that
does something similar (you' Il use the Linux fdisk command later in this process). Y ou’'ll need to use
the partitioning software specific to the operating system; for example, you can't use FDISK to create
Linux or OS2 partitions. FDI SK.EXE works very simply: Y ou delete an existing partition or partitions,
and you create new partitionsin their place.

Creating a partition merely leaves a portion of your hard disk devoted to the particular operating system.
After you've used FDISK .EXE to create anew DOS partition, you'll use the FORMAT.COM program
to format that partition for use under MS-DOS. If you don’t format the MS-DOS partition, the operating
system won'’t be able to recognize it.
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Using the DOS FDISK Utility

Now that you' ve created the system backup and a boot diskette, it’ s time to destroy the data on your
hard drive with the FDISK utility. Destroy? Y up. The act of creating new partitions is by definition a
destructive act. Y ou must destroy the existing partitions and the records of the data contained therein in
order to create the new partitions.

NOTE: Youcanuse FDISK if your system has more than one hard drive. In this case, you'll
want to make sure that you' re working on the correct hard drive. FDI SK does not use the normal
DOS drive representations (C:, D:, E:, etc.); rather, FDI SK uses numerals, such as 1 or 2.

Begin by booting your PC from the floppy disk you created in the previous section. This“vanilla” boot
will ask for today’ s date and time (ignore both; they don’t matter) and then give you the following
command line:

Y ou're now ready to run the DOS FDI SK  utility:

A> fdisk

There are no command-line parameters to FDI SK.

The program loads and displays something like the screen shown in Figure 2.1.

M5- DOS Version 5.00
Fi xed D sk Setup Program

(O Copyright Mcrosoft 1983 - 1991



FDI SK OPTI ONS

Current fixed disk drive: 1

Choose one of the foll ow ng:

1. Create DCS partition or Logical DOS Drive

2. Set active partition

3. Delete partition or Logical DOS Drive

4. Display partition information

Enter choice: [1]

Press Esc to exit FDI SK

Figure 2.1 The opening screen to the FDISK  utility.

NOTE: Thefiguresisthissection are for a specific version of MS-DOS, 5.00. However, most
versions of MS-DOS follow the conventions shown and explained here. If the choices on your
system aren’'t exactly like the choices here, read through them carefully and use the similar
choice. Remember: Y ou are essentially deleting a partition and creating anew onein this
procedure.

At this point you’'ll need to delete the existing partition, so you'll choose 3. (If you' re not sure about the
existing partitions on your disk—or whether you' re even working on the correct disk if you have more



than one—select 4.)

NOTE: When using the FDISK utility, you’'ll see references to primary and extended partitions,
aswell asto logical drives. Here an explanation:

» The primary partition is the partition containing the files (10.SY S, MSDOS.SYS, and
COMMAND.COM) needed to boot MS-DOS. In essence, thisisyour C: drive. The
primary partition cannot be divided into other logical drives.

» The extended partition or partitions do not contain these boot files. An extended
partition can exist asitsown logical drive (such as D: or E:) or be divided into additional
logical drives.

» Thelogical driveisthe portion of a partition assigned a drive letter. For example, an
extended partition can be divided into up to 23 logical drives (A: and B: are reserved for
floppies, and C: isreserved for the primary partition, leaving 23 letters).

Additionally, the non-DOS partition is for another operating system, such as Linux.

Chances are that you won'’t need to deal with more than a primary drive or an extended drive.

After selecting 3, you'll see the screen shown in Figure 2.2.

Del ete DOS Partition or Logical DOS Drive

Current fixed disk drive: 1

Choose one of the foll ow ng:

1. Delete Primary DOS Partition

2. Delete Extended DOS Partition

3. Delete Logical DOS Drive(s) in the Extended DOS Partition



4. Del ete Non-DCS Partition

Enter choice: [ ]

Press Esc to return to FDI SK Options

Figure 2.2 The delete screen for FDISK.

What you do at this point depends on how your hard drive has been configured. If you have primary and
extended partitions, delete them. If you have only a primary drive, deleteit. FDISK will confirm that
you do indeed want to delete a partition. Thisis your last chance to chicken out and check the DOS
partition one more time before actually wiping it out.

After deleting a partition, you' |l need to create a new DOS partition—a choice that’ s listed in Figure 2.1
asoption 1. After choosing 1, you’'ll be shown a screen like that in Figure 2.3.

Create DOS Partition or Logical DOS Drive

Current fixed disk drive: 1

Choose one of the foll ow ng:

1. Create Primary DOS Partition

2. Create Extended DOS Partition

3. Create Logical DOS Drive(s) in the Extended DOS Partition

Enter choice: [1]



Press Esc to return to FDI SK Options

Figure 2.3 Creating a new partition with FDI SK.
Of course, you'll want to create anew primary partition; thisis the partition that will be used for DOS.

The next thing you’ll need to decide is how much of the hard drive to devote to DOS. There are no hard-
and-fast rules concerning partition sizes. Obviously, you'll first need to think about how much of a
priority Linux is—if you plan on running Linux alot, you should giveit alot of hard disk space. If you
plan on using it as much as DOS, you should equalize the two installations somewhat, keeping in mind
that Linux will require far more hard disk space than DOS. And if you plan on using Microsoft
Windows along with DOS and Linux, you should assume that Windows will take up as much hard disk
Space asit can get.
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Our only advice: Don’'t be stingy when it comes to Linux hard disk allocation, and remember that Linux
applications tend to eat up alot of disk space. It’s not unusual to run across freely available binaries on
the Internet that are more than a megabyte (such as the popular Web browser NCSA Mosaic for X
Window), and in time these applications add up. If you're really careful during installation and you
install only the applications you need, you can keep a Linux installation down to 100 megabytes or so.
Readlistically, however, by the time you include everything worth having, you'll be up to 275 megabytes
or so. If you only have a 325MB hard disk, you' [I obviously need to keep the DOS partition to 10 or so
megabytes.

Don't bother with any other partitions—at least for Linux usage. Y ou probably won't want to create a
logical DOS drive; if you do, you can't useit for aLinux installation, asal Linux partitions must be
created through Linux later in the installation process.

After deciding how much hard disk space to give to DOS, you’ Il want to exit FDI SK. Go ahead and
make the DOS partition active (this means that you can boot from it later, which you’ Il want to do; you
can have multiple partitions able to boot).

After quitting FDISK, reboot the system, leaving the DOS diskette in drive A:. You' [l now want to
format drive C:—at least the DOS portion of it—with the DOS FORMAT command:

A> FORVAT /S C

This command formats the DOS partition with the core of the operating system (the COMMAND.
COM, 10.SYS, and M SDOS.SY Sfiles). The FORMAT command makes sure that you want to go
ahead with the format (thisisto make sure that DOS neophytes don’'t accidentally format a partition that
contains valuable information); answer in the affirmative when asked if you want to proceed with the
format.

NOTE: You can use any version of DOS for these steps, aslong asit’s DOS 4.0 or better. DOS
doesn’t care if you format the hard drive with one version of DOS and install another version later.

Now that you’ ve prepared the DOS side of your hard disk (and after looking back you realize that it'sa
lot easier than the extended verbiage in the previous sections made it seem), it’s time to boot Linux.



FDISK and OS/2

When preparing a PC for use with OS/2 and Linux, you' |l need to use aslightly different route for
preparing your hard drive.

OS2 has trouble with partitions not originally created with its FDISK utility. Therefore, you must start
by partitioning your hard disk with the OS/2 FDISK utility (keeping in mind that OS/2 needs more than
35 megabytes of hard disk space to run). Then you must create the Linux partition with the OS2 FDI SK
utility—marked as another OS/2 partition—and make that a potential boot partition using OS/2’' s Boot
Manager. (OS/2 gives you the ability to select a boot partition every time you boot the PC.)

You'll then boot your PC with the instructions given next. However, later in the process you’'ll do
something alittle different when it comesto the Linux fdisk command (which we'll cover at that point
in the installation process).

Booting Linux with the Bootdisk

Obviousdly, you boot Linux with the bootdisk you prepared earlier. Put it in your boot drive and restart
your PC with a cold or warm boot (it doesn’t matter).

Initially your PC will do the things that it normally does when it boots, such as check the memory and
run through the BIOS. However, the word LILO will appear on your screen, followed by afull screen
that begins with the line:

Wl cone to the Sl ackware Linux 3.2.0 bootkernel disk!

You'll also see some verbiage about passing parameters along to the kernel; most users won’t need to
pass along any additional parameters.

WARNING: The exceptions are some IBM PS/1, VauePoint, and ThinkPad users, as Linux will
not recognize the hard disks used by these machines. These IBM computers don’t store the hard
disk information in the CMOS, which is checked by Linux upon booting up. Because Linux lacks
thisinformation, it assumes there’ s no hard drive present. Y ou must pass along the hard disk
geometry at this point.

If you are using one of these machines, you cannot use the bar e bootdisk; instead, you should use
scsi. When you boot using this bootdisk, you should press down the left Shift key, which gives
you a menu where you can specify the geometry of the hard disk. Where do you get this
information? From the drive’ sinstallation guide or by checking the machine' sinternal setup.



Most users will be able to press the Enter key and proceed to load the Linux RAM disk.

NOTE: There are some cases where LILO appears on the screen and the system hangs or rows of
Os and 1s cascade down the screen. In these cases, you are probably using the wrong bootdisk for
your PC. Thefirst thing to do isto create afew alternate bootdisks and try them; if the problem
persists, scan the Usenet newsgroups and the FTP archives (see Appendix A for details) to make
sure that your PC and its peripherals are indeed supported by Linux.

The bootdisk runs through your system hardware, noting which hard drives and peripherals are present
and scouting out other salient details about your PC. It's at this point that Linux discovers any problems
with your PC, and if you have problems installing or using Linux, it’s a place you'll want to check. (The
same information is displayed and gathered every time you boot.)

If there are no problems, you can put in your rootdisk and press Enter. A core of the Linux operating
system is then copied to the RAM disk, which then gives you access to some Linux commands,
including the important fdisk command. The installation process instructs you to login the Linux system
asroot:

sl ackware login : root

There will be no password required.

WARNING: If you're asked for a password, it means you don’t have enough memory to install.

NOTE: Beforeyou proceed, carefully look through the instructions on the screen. There are a
few notes that may apply to your specific computing situation.
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Linux and Hard Disk Names

After logging in, you'll want to directly run the fdisk command (ignoring what the screen instructions
say about the setup command). The fdisk command assumes that the first IDE drive is the default drive.
If you plan on installing Linux on another drive, you' [l need to specify that on the command line. Table

2.5 lists the hard disk device names.

Table 2.5Linux Hard Disk Device Names

Name Meaning

/dev/hda First IDE hard drive
/dev/hdb Second IDE hard drive
/dev/sda First SCSI hard drive
/dev/sdb Second SCSI hard drive
/dev/fd0O First floppy drive (A:)
/dev/fdl Second floppy drive (B:)

Note the pattern in Table 2.5? In addition, Linux allows you to specify the partitionsin the device
names. For example, the first primary partition on the first IDE drive would be known as /dev/hdal, the
second primary partition on the first IDE drive would be known as/dev/hda2, and so on. If you're
installing logical partitions, the first logical partition would appear as /dev/hdab, the second logical

partition would appear as /dev/hda6, and so on.

NOTE: Thefiles representing these devices will end up in the directory /dev.

To run fdisk on the second SCSI hard drive, you' d use the following command line:

# fdisk /dev/sdb

Most of you (most PCs are sold with IDE drives) will betold that Linux isusing the first hard drive as



the default. When you press m for alist of options, you' Il see the following listing:

Command acti on
a toggl e a bootable flag
C toggle the dos conpatibility flag
d delete a partition
I | ist known partition types
m print this nmenu
n add a new partition
p print the partition table
q quit w thout saving changes
t change a partition's systemid
u change di splay/entry units
% verify the partition table
w wite table to disk and exit

X extra functionality (experts only)

There are really only three options you'll ever use, unless you run into some esoteric configurations:

* d, which deletes a current partition. Thiswill work on non-Linux partitions.

* n, which creates a new partition.

* p, which prints arundown of the current partition table. Thiswill list non-Linux partitions as
well.

WARNING: Linux allowsyou to make your hard disk configuration (and any configuration) as
complex as you want it to be. Our philosophy isto keep it as simple as possible; unless you have a
real need for multiple partitions and the like, just keep to the basics—a DOS partition, a Linux



partition, and perhaps a partition for an additional operating system (like OS/2) if you like.

Some argue that by creating multiple Linux partitions, you'll be able to recover more easily if
something happens to the boot partition. (Damage to one partition doesn’t automatically mean
that all the partitions are damaged.) However, if you' re making frequent backups of important
files (mostly data and configuration files), you’'ll have a more reliable setup. If there's damage to
the PC’ s File Allocation Table (FAT), you' [l have problems with all your partitions.

If you select p, you'll see the following:

Devi ce Boot Begin Start End Bl ocks ld System

/dev/hdal * 1 1 63 20762+ 4 DOS 16-bit (32M

Thisisthe DOS partition you created in the previous sections.

Before you actually create the Linux partition, you should decide if you want to install a swap partition.
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Linux and a Swap Disk

If you are using a PC with 4 megabytes of RAM, you may want to set up a swap partition. This partition
Istreated by the system as extended RAM; if you run low on memory (and with 4 megabytes of RAM,
you' re guaranteed to), Linux can treat this hard disk section as RAM, or virtual memory. You'll take a
performance hit, as a hard disk will always be slower than real RAM, and you'’ Il have the joy of
watching your hard disk churn furiously when you try to use afew applications. However, a swap
partition can be used only for swap space by Linux; it can’t be used for any other storage. Therefore, you
need to weigh your RAM needs versus your hard disk storage needs, keeping in mind that Linux should
have as much hard disk territory for storage as possible.

Y ou may also want to consider a swap partition if you have more than 4 megabytes of RAM. We've
found that X Free86 is alittle tight when running under only 8 megabytes of RAM, and some swap space
can’t hurt, especialy if you have avery large hard disk. (XFree86 won't tell you that it'slow on RAM;
it will smply refuse to do anything, such asfailing to load an application.) Some Linux experts
recommend that you have 16 megabytes of virtual memory. If you have only 8 megabytes of RAM, this
would mean that you would want to set up at least an 8MB swap partition.

If you do want to create a swap partition, read on. If you don’t, you can skip to the next section,
“Creating the Main Linux Partition.”

Y our first move isto create a swap partition with the fdisk command. Y ou’ Il need to decide how large
to make this partition. That will depend on how much free space you think you can give up on your hard
drive. For the purposes of this chapter, we'll devote 10 megabytes to swap space.

Run the fdisk command and choose the n option, for creating a new partition. You'll see the following:

Conmand acti on
e ext ended
p primary partition (1-4)

Type p, and enter the partition number. If you' ve already installed a DOS or OS/2 partition, you’'ll need
to select the number 2, as partition number 1 isalready is use:



Partition nunber (1-4): 2

You'll then be asked where to place the partition and how large to make it. Generally speaking, you'll
want to place the partition immediately after the previous partition:

First cylinder (64-1010): 64

Y our numbers will undoubtedly be different. The point hereis that fdisk automatically lists the first

unassigned cylinder here (in this case, it was cylinder 64), and you should go with that number.

Y ou'll then be asked how large you want to make the partition:

Last cylinder or +size or +sizeMor +sizeK (64-1010): +10M

Because we're not into figuring out how many cylinders or kilobytes it would take to make up 10
megabytes, we use the easy way out and specify 10 megabytes directly as +10M.

NOTE: Thiswon't apply to most users, but Linux doesn’t do very well if it’sinstalled as a boot
partition on cylinder 1023 or above. (This occurs with very large hard drives—1 gigabyte or
larger.) This has nothing to do with Linux, but rather with the limitations in the PC’'s BIOS. Thus,
you should avoid installing the Linux boot partition on a partition containing this cylinder or
higher.

Fdisk then creates the partition. To make sure that everything went correctly, type p to seealist of the
current partitions:

Devi ce Boot Begin Start End Bl ocks ld System
/ dev/ hdal * 1 1 63 20762+ 4 DCS 16-bit (32M

/ dev/ hda?2 63 64 95 10560 83 Li nux nati ve



NOTE: The number of blocks listed here will be handy when you actually make this partition a
swap partition. Jot it down.

Fdisk then gives you its command prompt; type w and exit.

NOTE: You may notice that the hard disk is pretty quiet when you’ re making all these changes
to the partition. The fdisk command doesn’t make its changes until you type the w command to
exit. Y ou can make all the changes you want and change your mind many times, but until you
type w, it won’t matter.

You' |l then want to use the mkswap command to make the partition a swap partition. The command
lineis quite simple: You list the partition you want to make a swap partition (remembering that Linux
lists partitions as /dev/hdal, /dev/hda2, and so on) and the size of the partition in blocks. The command
line would look like the following:

# nmkswap -c /dev/hda2 10560

We told you the number of blocks would come in handy!

The -c option checks for bad blocks on the partition. If mkswap returns any errors, you can ignore them,
as Linux already knows of their existence and will ignore them.

After creating the swap partition, you'll need to activate it with acommand line like:

# swapon /dev/hda2

Finally, you need to tell the filesystem that /dev/hda2 isindeed a swap partition, again using the fdisk
command. In thisinstance, you'll need to change the type of the partition. When you created this
partition, it was set up as a Linux native partition. However, Linux needs to explicitly know that thisisa
swap partition, so you need to change the type with the t command:

Partition nunber (1-4): 2

Hex code (type L to list codes): 82



Linux supports awide range of partition types, asyou’d seeif you typed L. However, you can take our
word for it; 82 isthe proper hex code. (You don’'t need to know every single hex code; there' slittle
reason for you to know that 8 is the hex code for AlX or that 75 is the hex code for PC/IX.)

Quit fdisk using w, making sure that your changes are written to disk. It will take afew seconds for this
to happen.

Y ou're now ready to create your main Linux partition.
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Creating the Main Linux Partition

Most of you will want to designate the remainder of the hard drive as the Linux partition, so that’s the
assumption made in the remainder of this chapter. With Command (m for help): on your screen, select n
for new partition. You'll see the following:

Conmand acti on
e ext ended

p primary partition (1-4)

Type p, and enter the partition number. If you' ve already installed a DOS or OS/2 partition, you’'ll need
to select the number 2, as partition number 1 isalready is use:

Partition nunber (1-4): 2
If you've already installed a swap partition, you' |l need to designate this partition as 3.
You'll then be asked where to place the partition and how large to make it. Generally speaking, you'll
want to place the partition immediately after the previous partition:

First cylinder (64-1010): 64
Y our numbers will undoubtedly be different. The point here is that fdisk automatically lists the first
unassigned cylinder here (in this case, it was cylinder 64), and you should go with that number.

Y ou'll then be asked how large you want to make the partition:

Last cylinder or +size or +sizeMor +sizeK (64-1010): 1010



Since Linux gives us the number of the last cylinder (1010), we'll go with that. There are no advantages
to creating more than one Linux partition, unless you're using a very large hard drive (larger than 4
gigabytes).

NOTE: Thiswon't apply to most users, but Linux doesn’'t do very well if it’sinstalled as a boot
partition on cylinder 1023 or above. (This occurs with very large hard drives—1 gigabyte or
larger.) This has nothing to do with Linux, but rather with the limitations in the PC’'s BIOS.
Subsequently, you should avoid installing the Linux boot partition on a partition containing this
cylinder or higher.

Finally, you' Il want to make sure that thisis a Linux boot partition so you can boot from the hard disk in
the future via LILO. Thet command toggles whether or not you want to use a partition as a boot
partition. Typet, and then specify this partition (2) as the partition you want to boot from.

Fdisk will then ask for acommand. Y ou’ll need to make sure your changes are recorded, so select w,
which writes the partition table to disk and then exits fdisk. After thisis done, Linux givesyou a
command prompt (#) again. It’s now time to run the setup program.

OS2 Partitions and the Linux Fdisk Command

If you've used the OS2 FDI SK command to create your Linux partition, now isthe time to change the
partition from an OS2 partition to a Linux partition.

With the Linux fdisk command, you can change the current status of partitions by changing the tag.
Using the Linux fdisk, you'll change the tag of the OS/2 partition to aLinux native partition. In this
instance, you' Il need to change the type of the partition. When you created this partition, it was set up as
an OS2 partition. However, Linux needs to know that thisisaLinux partition, so you need to change
the type with the t command:

Partition nunber (1-4): 2

Hex code (type L to list codes): 83

Linux supports awide range of partition types, asyou'd seeif you typed L. However, you can take our
word for it; 83 isthe proper hex code for a Linux native partition.



Quit fdisk using w, making sure that your changes are written to disk. It will take a few seconds for this
to happen.

Installing Linux from the Setup Program

Now comes the fun part: actually installing Linux. For this, you'll run the setup command from a
command line:
# setup

Y ou’'ll then see a menu with the following choices:

HELP Read the Sl ackware Setup Help file
KEYMAP Remap your keyboard if you're not using a US one

MAKE TAGS Experts may custom ze tagfiles to preselect files

ADDSWAP Set up your swap partition(s)
TARGET Set up your target partition
SOURCE Sel ect source nedia

DI SK SETS Deci de which disk sets you wish to install
| NSTALL I nstall selected disk sets
CONFI GURE Reconfi gure your Linux system

EXIT Exit Sl ackware Linux Setup

Y ou should first ook through the help file, which is listed first. Some of the steps presented therein may
assist you in the Linux installation process.

To move through the selections in this menu, you use the cursor (arrow) keys or type the first letter in
each line (such as H for help).



Basically, the installation from CD-ROM is pretty ssimple. It follows these steps:

 Set up swap space for Linux.

» Tell Linux where you want it to be installed.

» Select the source for the files needed to install Linux (in most. cases, thiswill be the CD-
ROM).

» Select the software you want to install.

» Actualy install the software.

» Configure the installed software.

Each of these steps will be covered in its own section.

NOTE: Beforeyou get started on the installation steps, you should know that the Slackware
distribution of Linux supports many different keymaps for different languages and setups. If you
want access to another language—say, German—or another keyboard layout—such as the
Dvorak keyboard—you should select Keymap from the Setup menu.

Setting up the Swap Space

Asyou’ve probably guessed by now, alot of Linux installation involves an actual installation and then
additional steps, telling Linux about the installation. Thisis certainly trueif you' ve installed a swap
partition. (If you have not, you can skip this step.) Y ou' ve already installed the partition, made it active,
and changed its type to a Linux swap partition. Y ou again need to tell Linux about this partition.
However, you don’'t need to format this partition, as you' ve already done so with the mkswap command.
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Selecting the Target for Linux

This selection should be rather ssmple: You' [l want to install to the Linux partition you set up earlier in
this chapter. When you select Tar get from the Setup menu, you' Il automatically be presented with this
partition. This section covers the choices you'll make; for the most part, you' Il want to go with the
default choices.

Formatting the Linux partition is the next step. Y ou’ll want to format the Linux partition for a new
installation; however, if you're using the setup program to upgrade from a previous installation, you
won’'t want to format the Linux partition.

Choosing inode density is next. Again, you'll want to go with the default, unless you have Linux
experience and know that the default won't help you.

After the hard disk chugs and formats the Linux partition, you’ll be asked if you want to make a DOS or
OS2 partition visible (or, more technically speaking, mounted) from Linux—assuming that you’ ve
created such a partition. Making this partition visible won't affect Linux performance, nor will it eat
away at the size of the Linux partition. Because you may find it handy to move files viathe DOS or
0OS/2 partition, you probably will want to make this partition visible. You'll be asked to provide a hame
for the drive; the name doesn’t really matter, so we use dos or dosc. When you run the Is command later
in your Linux usage, you' |l see dos or dosc listed as just another directory, and the files within will
appear as Linux files.

Selecting the Source for Linux

Y ou have five choices for where you want to install Linux from:

hard drive partition
floppy disks

NFS

premounted directory
CD-ROM

Because you' ve bought this book, we' |l assume you want to use the accompanying CD-ROMs for
installation. However, other installation methods will be discussed later in this chapter.




NOTE: There may be cases where DOS sees a CD-ROM drive with no problems but Linux
cannot. In these cases you won't necessarily know about this problem until you try to install
Linux from the CD-ROM and are told that the CD-ROM drive does not exist. In this case, there
are two ways to go: Search for a Linux bootkernel that supports your CD-ROM or use DOS to
copy theinstallation filesto a hard drive partition. The first option was discussed earlier in this
chapter; the second option will be discussed later in this chapter.

The setup program then gives you a set of choices about the CD-ROM you' re installing from. The
choices are straightforward; if you’' re using a Sony or SoundBlaster CD-ROM interface, you certainly
would have known about it before now (you would have needed the proper bootdisk to get to this point),
SO there are no surprises on this menu.

Should You Keep Some Stuff on the CD-ROM?

For those of you with smaller hard drives, Slackware gives you the option of doing a partial install,
leaving some of the program files on the CD-ROM and running it from there. The advantage, of course,
Isthat you keep hard disk space free that normally would be devoted to Linux. The disadvantages come
in the form of speed—accessing your CD-ROM drive is slower than accessing your hard drive—and in
tying up your CD-ROM drive with Slackware. Our recommendation, of course, isto install everything
to your hard drive; this offers the best performance overall, and it’ s the easiest system to maintain.

However, Slackware does offer an alternative that uses the CD-ROM, as daktest links /usr to /cdrom/
live/lusr and runs everything from the CD-ROM. ThisyieldsaLinux hard disk installation of 10
megabytes or so. The disadvantage, of course, isthat you' [l need to completely reinstall Linux if you
decide to upgrade your system.

If it sounds like we're a little negative about the idea of running Linux off of the CD-ROM, it’s because
we are. If you're careful about installation, you can easily install only the parts of Linux you'rerealy
going to use. And by running partially from the CD-ROM, you' re sacrificing both speed and flexibility.

If you're doing anormal install, choose the slakwar e selection.
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Choosing the Disk Sets to Install
Now comes the fun part: choosing the software you want to install.

True to its roots as a diskette-based operating system, Linux divides software into disk sets. Each disk
set isuniquely named and corresponds to a specific part of the operating system. For example, the A
series contains the core of Linux, and itsinstallation is mandatory.

The setup program divides disk sets and the software within into mandatory and optional installations.
Some of the elements of Linux, such as the aforementioned A series, is mandatory. Other installations,
such as terminal packages, are optional. During the installation process, Linux will automatically install
the mandatory packages and will prompt you before installing the optional packages.

NOTE: Thereisaway to override this, aswill be explained later in this section.

During the initial menu entitled Series Selection, you'll be presented with alist of the disk setsand a
short explanation of what is contained on them. Generally speaking, you won't want to install all the
disk sets, asthere are some disk sets that overlap and their coexistence on the hard drive is not wise
(particularly when it comes to development tools). In addition, you don’t want to waste the hard disk
space needed for afull installation—will you really need three or four text editors, multiple text-
formatting packages, and a slew of fonts you will never use? Choose the software you think you're
likely to use. Y ou can aways run the setup program again and install additional disk setsin the future.

NOTE: Technically speaking, all that’s needed for a minimal installation of Linux isthe A disk
Set.

The full set of disk setsislisted in Table 2.6.

Table 2.6A Full List of the Linux Disk Sets

Series Purpose

A The base system; if you install only this disk set, you’ll have enough to get up and
running and have elvis and comm programs available.



AP Various applications and add-ons, such as the online manual (man) pages, gr off,
ispell, term (and many TCP/IP programs ported to term), joe, jed, jove,
ghostscript, sc, bc, ftape support, and the quota utilities.

D Program development; GCC/G++/Objective C 2.7.2.1, make (GNU and BSD),

byacc and GNU bison, flex, the 5.4.23 C libraries, gdb, kernel source for Linux
2.0.x. SVGAIlib, ncurses, clisp, f2c, p2c, m4, perl, rcs, and dll tools.

E GNU emacs 19.31.

F A collection of FAQs and other documentation.

K Source code for the Linux 2.0.x kernel.

N Networking; TCP/IP, UUCP, mailx, dip, PPP, deliver, elm, pine, BSD sendmail,
cnews, nn, tin, trn, and inn.

T teTeX release 0.4 (teTex is Thomas Esser’s Tex distribution for Linux.)

TCL Tcl, Tk, TclX; A port of the mgjor Tcl packagesto Linux, including shared library
support.

X The base XFree86 3.2 system, with libXpm, fvwm 1.23b, and xlock added.

XAP X applications: X11 ghostscript, libgr 13, seyon, wor kman, xfilemanager, xv
3.01, GNU chess and xboard, xfm 1.3, ghostview, gnuplot, xpaint, xfractint,
fvwm-95-2, and various X games.

XD X11 server link kit, static libraries, and PEX support.

XV Xview 3.2p1-X11R6; XView libraries, and the Open Look virtual and nonvirtual
window managers for XFree86 3.2.

Y Games; the BSD games collection, Tetris for terminals, and Sasteroids.

Mark the disk sets you want to install by pressing the SpaceBar .

You'll then be asked whether you want to use the default tagfiles or create your own. When a piece of
softwareisinstaled, it's said to be tagged. By using the default tagfiles, you are installing software
deemed to be mandatory, while the system prompts you before installing packages that aren’t
mandatory. Again, your best move isto go with the default unless you'’ ve had experience with custom
tagfiles and know exactly what you want to install.

WARNING: At thispoint there’s an option to install everything. Don’t do this, unless you’'ve
designated a small group of disk setsto be installed and know that you do indeed want to install
everything.

Linux will begin theinstallation. It will tell you what’ s being installed, including mandatory packages.
When it comes to a nonmandatory piece of software, it will stop and ask if you do indeed want to install



the software. (It also differentiates between software, noting if the installation is recommended—which
means you really should install it—or optional.) An added bonus during this processis that setup will
tell you how much disk space the nonmandatory software will use (alas, there' s no overall reckoning of

how much space the entire installation will use). Use the cursor keys to move between the Yes and No
choices, and use Enter to move on.
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We're not going to list every piece of software that can be installed; you can make most of these
decisions on your own. However, there are some things to note as the disk sets are installed:

* Linux will install akernel best suited for your PC configuration; most of the precompiled
kernels should meet the needs of most users. However, during the installation process, you' |l be
asked about installing various kernels that are not applicable to your PC configuration. In fact,
one of the first disk sets includes support for a Linux kernel lacking SCSI support. Because the
setup program doesn’'t know anything about your hardware, it will ask if you want to install this
kernel. In most cases, you' [l want to install the kernel from your bootdisk—setup gives you this
option once all the packages are installed.

» During the installation process you’ll be asked whether you want to install a package called
gpm, which manages the mouse for Linux running in character mode. This package can cause
conflicts with the X Window System and its mouse control, so if you planning on using X, you
shouldn’t install this software. (However, if you don’t plan on using X, you should install gpm,
because it alows you to better use the Midnight Commander, a useful text-based disk utility.)

» There are many text editors available in the Linux disk sets, including emacs and vi clones
called elvis and vim. These should meet your needs; if you' re tight on space, you can avoid the
other text editors, such as jove and joe. (Not that we' re saying anything bad about jove or joe,
mind you.)

* You'll be asked about alternate shells, including zsh, ash, and tcsh. The default Linux shell is
bash (Bourne Again shell), and most users—especially beginners—will find that it works well.
However, you may find that one of the alternate shells better fits your needs or works more like a
shell you' ve used in the past. Because the shells don’t take up much disk space, go ahead and
install them all.

* If youinstall the GNU C compiler, you aso need to install binutils, libc, and the linuxinc
package (this contains the include file from the Linux kernel source). Some of these packages are
tagged mandatory by the Linux setup program; the warning appliesif you use your own tagfiles.)
» Theversion of emacsthat’sinitially instaled from the CD-ROM was compiled with the
assumption that it would be running under the X Window System. If you don’t plan on using X,
be sureto install the emac_nox package, which doesn’t contain the X Window support and can
be run in character mode. It’s a'so smaller and will save some disk space.

 If youinstall the x series of disk sets, you' |l be asked about the chipset used in your graphics
card, as there are some X Window servers tailored to specific chipsets. If you' re not sure which
chipset you have, don't respond to any specific chipsets and install the SuperVGA or VGA X
server; you can always change this when you install X Free86 (as described in Chapter 3).

» Some of the older applications require some older libraries to run, and at some point you’'ll be
asked about including those libraries. Y ou should install them.

» Generally speaking, you should install as many fonts as possible.



Being a Good Linux Citizen

Asyou install the disk sets, you'll occasionally see a message pointing out that Linux isinstalling
unregistered software. This means that the UNIX freeware is being included as a service, and it's up to
you to pay aregistration fee. (The best example of thisis xv, an outstanding graphics program from John
Bradley.) Asagood Linux citizen, you' [l want to check through the online-manual pages or README
documents associated with these programs and register the software.

Dealing with Errors

Although it isavery infrequent occurrence, you may experience an error message or two when installing
Linux from the disk sets. One of the errors may be Device Full, which means that you’ ve filled your
hard drive. Slackware, however, will continue to attempt to install software, even if the disk isfull.

To end the installation program, either hit the Esc key afew times or type Ctrl-C.
Configuring the Installed Software

There are two main tasks involved after the Linux disk sets are installed: configuring X Free86 and
setting up boot options.

Installing a Kernel

Thefirst Linux configuration task isto install aLinux kernel on your hard drive. It's possible that

you' ve already installed a kernel from the A series (there are two kernels on the A series, an IDE and a
SCSI generic kernel), but in most cases it is preferable to replace this kernel with the one you' ve used to
install. That way, there won’t be any surprises when you reboot; you' ve installed a kernel that you know
works on your machine.

To do this, select the bootdisk option on the Kernel Installation menu. You'll be asked to reinsert your
installation bootdisk, and the kernel will be copied from it onto your hard drive. Other options on this
menu include installing akernel from a DOS floppy or from the Slackware CD-ROM drive. If you know
exactly which kernel you need, you can try one of these options. Y ou should be aware that installing the
wrong kernel here can leave Linux unbootable, requiring you to use your bootdisk or L oadlin to start
the system.

NOTE: Whenyou install akernel from this menu, al it doesis put the kernel file onto your root
Linux partition as /vmlinuz. Until you make a system bootdisk from it or install LILO, your
system is not ready to boot. So, you’'ll want to make a system bootdisk from the next menu.




Creating a Boot Floppy

Linux will boot from either afloppy drive or a hard drive. However, it’s recommended that you set up
the means to boot either way; that way, if you have hardware problems, you can always boot the system
from afloppy drive. Hence, the request from the setup program to create a boot floppy. This floppy can
be used to boot Linux at any point. Thiswill be handy should you experience some hard disk problems
or screw up your hard disk so severely that the system won'’t load.

NOTE: If youdon't create aboot floppy at thistime, you can aways do so later. Thetopicis
covered in some depth in Chapter 6.
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Configuring the Modem

If you' re planning on using a modem for connecting to online systems or to a TCP/IP network via SLIP
or PPP, you need to configure the modem. Essentially, thisinvolves just telling Linux exactly what
seria port the modem is connected to. The first seria port on a PC is called coml, and under Linux
parlance this becomes cua0; the second serial port on aPC is called com2, and under Linux parlance this
becomes cual; and so on. (Note the numbering difference; UNIX likesto start things at 0, and PCs
prefer to start thingsat 1.)

After you set up the mouse, you' |l be asked to set the speed for the modem. The choices (38400, 19200,
et al.) are pretty clear.

NOTE: If you're using amodem and the speed isn’t represented on the menu, use the next-
fastest speed. For example, to properly configure a 28800-bps modem, you’ d choose 38400.

Configuring the Mouse

You'll want to use amouse if you’' re using the X Window System, and this menu allows you to set up
the proper mouse. For newer PCs, setting up amouseisn't a hassle at all because they usually contain a
seria port for that purpose. All you need to do istell Linux what kind of mouse you're using and its
location (if you' re using a serial mouse, you' [l need to specify where the mouse is connected), and then
move on from there.

Configuring LILO

LILO isthe Linux Loader, and it’ s used to boot Linux from the hard disk. It can also be used to boot
additional operating systems (like OS2 and MS-DOS) from the hard disk.

NOTE: LILOisatool best left to Linux veterans. If you've used LILO before, go ahead and
follow these directionsto install it. However, if you're aLinux newbie and don't feel up to the
task of a challenging configuration, it’s best for you to skip LILO.

LILO workswith a configuration file that’ s generated automatically through this Setup program. Y our



first move will beto start the process, then mark any operating systems you want to appear in this
configuration file. Because you want Linux to be able to boot, you’ll want to begin by specifying Linux.
After that, you can designate another operating system (MS-DOS or OS/2) as a possible boot option.
You'll want to specify Linux first, however, so it appearsfirst in the configuration file. When you're
finished running through these queries, you'll end up with afile that looks like this:

for

# LILO configuration file
# generated by 'liloconfig'
#

# Start LILO gl obal section

boot = /dev/ hda

#conpact # faster, but won't work on all systens.
del ay = 50

vga = nor mal # force sane state

randi sk = 0 # paranoi a setting

# End LILO gl obal section
# Linux bootable partition config begins
| mage = /vminuz

root = /dev/hda2

| abel = Li nux

read-only # Non- UMSDOS fil esystens should be nounted read-only

checki ng
# Linux bootable partition config ends

# DOS bootable partition config begins



ot her = /dev/ hdal

| abel DOS

t abl e / dev/ hda

# DOS bootable partition config ends

Thisfileis stored as/etc/lilo.conf.

You'll also be asked about how long to wait before loading Linux. LILO is pretty handy, in that it lets
you specify a period of time (5 seconds or 30 seconds) between when LILO loads and when the first
operating system is loaded. (In the /etc/lilo.conf file, this appears as the numeral 50 if you chose 5
seconds, and 300 if you chose 30 seconds.) This gives you time to specify another operating system to
boot, should you want to boot DOS or OS/2 instead of Linux. Thisisdone by pressing the left Shift key
after LILO loads; you will see the following prompt:

boot :

If you specify DOS, DOS will boot from the DOS partition (provided, of course, that you' ve marked this
partition as a boot partition). Pressing the Tab key gives you alist of options.

NOTE: If you'reusing OS/2's Boot Manager, you may want to use that for the primary boot
loader and use LILO to boot Linux.

Miscellaneous | nstallation Notes

At thistime you can configure your Linux box for use on the network. However, because thisis an
advanced subject, we'll skip it for now and revisit it in Chapter 8.

There might be other configuration options presented to you, depending on what you installed (for
example, if you installed sendmail, there will be a query regarding itsinstallation). Again, these tend to
be advanced topics, so we'll revisit them throughout the course of this book.

Now that the installation isfinished, it’s time to actually run Linux. Before we get to that point,
however, we'll discuss some alternate installation methods.



Other Installation Methods

Y ou may run into situations where you are able to access a CD-ROM drive from DOS but not from
Linux’ sinstallation process. (Thiswill happen if a SCSI card is not supported by Linux but there are
drivers available for DOS or OS/2.) If this occurs, you can still use the accompanying CD-ROM for
installation, but you' Il need to copy the files to your hard drive, floppy disks, or atape drive. All three
types of installation are explained here.

Installing from Hard Drive

Thisinstallation method involves moving installation files from the CD-ROM to a DOS hard disk
partition and installing from there. This must be a straight DOS partition, not altered via a disk-doubling
technology such as the disk doubler in MS-DOS 6.x or Stacker.

You'll need to replicate the file structure from the CD-ROM on the DOS partition, keeping intact the
many subdirectories (A1, A2, and so on).

When you run the setup program and specify the source of the installation files, you'll choose a hard
disk partition instead of a CD-ROM.

Installing from 3.25-Inch Floppy Disks
The disk sets contained on the CD-ROM can be copied directly to DOS-formatted diskettes. (You'll end
up with aslew of diskettes, of course.) For each disk, make an MS-DOS format disk and copy the proper

filestoit. Then, when you run the setup program, you can specify that you're installing from diskettes
and not from another source.

The 00index.txt files are added by the FTP server; you don't need those.
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Installing from 5.25-Inch Floppy Disks

Linux prefersto be installed from a 3.5-inch disk drive. However, it is possible to install on a machine
that has only a5.25-inch drive. Thisisn't as easy asinstalling from a 3.5-inch drive, but if you install off
of your hard drive it may actually be easier.

Thefirst three disks of Slackware Linux, the A disks, should all fit within a1.2MB diskette. To install
them, you'll need a boot kernel and a rootdisk. To make the boot-kernel disk, copy the boot kernel of
your choice to afloppy using the UNIX command dd or RAWRITE.EXE. To make the rootdisk, write
color.gz, text.gz, umsdos.gz, or tape.gz to afloppy in the same way. (These arein /ROOTDSKS.)

Use the boot-kernel disk to boot the rootdisk, and then install from there. Thiswill load the ramdisk.
Once you have the slackware: prompt you can remove the disk from your machine and continue with
the installation.

Once you' ve got the base system installed, you can install the rest of the disks by downloading them on
to your hard drive and installing them from there. Disk series other than A won't fit onto 1.2MB disks.

Installing from Tape

The TAPE.GZ rootdisk file can be used to install Slackware96 from tape. This has been tested on a
Colorado Jumbo 250, but it should work for most floppy tape and SCSI tape drives. To do this, you'll
need to know alittle about UNIX and its filesystem.

Any of the boot-kernel disks will work for floppy tape support. If you'reinstaling from a SCSI drive,
make sure you use a boot kernel with SCSI support.

Y ou need to have a blank MS-DOS formatted disk ready to store the install scripts and installation
defaults. The installation uses two tape passes—one to read these files from the tape and the second to
do the actual installation. Once you’ ve written the files from the first tape pass to your floppy, you won't
need to scan those files again if you install from the same tape in the future.

The tape must be written in GNU tar format (or in a compatible block size with some other tar). Thisis
the command that would write out the tape, assuming you’ re sitting in adirectory set up like /pub/linux/
slackwar e on ftp.cdrom.com:



file:///D|/Just/Linux/Linux%20Configuration%20and%20Installation/ch02/ftp.cdrom.com

tar cv {a?,ap?,d?,dl?,e?, f?, k?,n?,t?,tcl?, x?, x1?, xap?, xd?, xv?,
y?H *

This ensures that the files are written to the tape in the proper order.

Y ou must set your TAPE variable first, like these linesin the .profile file under bash:

TAPE=/ dev/nrft0

export TAPE

Unlike installing from floppy disks, you don’t need to install all the *.tgz files, or even all the
directories. The only requirement is that base.tgz be the first package (*tgz file) written to the tape.

This method isn’t fully guaranteed to work.
|nstalling When RAM isVery Tight

Installation can be tricky on a machine with 4 megabytes or less of RAM. Here are afew tricks that can
be helpful if you run into problems. (Some of the symptoms of low memory might include system hangs
while booting the bootdisk; root password required on the rootdisk; and an inability to run fdisk or
mkswap.)

It's still possibleto install Linux in this situation by avoiding the use of aramdisk during installation.
Normally the entire rootdisk image is loaded into memory before installation begins; this uses 1440K of
RAM, asizable chunk on a machine with only 4096K (and probably less available) in thefirst place. To
save this memory for Linux, you'll need to prepare a decompressed rootdisk and use it to install.

First, you' Il want to prepare adirectory for the various files you’' Il need to decompress the rootdisk
image and write it to afloppy. Under DOS, create a directory with the M KDIR command. The name of
the directory doesn’t matter; in the following examples we' ve arbitrarily chosen SLACK as the name of
the directory:

C. > MKDI R SLACK

Y ou'll then want to copy the appropriate files from the CD-ROM to the SLACK directory. We'll start
with GZIP.EXE (needed to decompress the image file) and RAWRITE.EXE (needed to write the



decompressed image to floppy disk). In the following example, we assume the CD-ROM driveis
represented by the drive letter E:. If your drive uses adifferent letter, use that instead.

C. > COPY E:\INSTALL\ XZI P. EXE C:\ SLACK

C. > COPY E:\I NSTALL\ RAVWRI TE. EXE C:\ SLACK

Next, select an appropriate rootdisk image from the E:\ROOTDSK S directory on the CD-ROM and
copy it to the C:\SLACK directory. In this example we'll use the COLOR.GZ image:

C. > COPY E:\ ROOTDSKS\ COLOR. &Z C:\ SLACK

Now we need to use GZI P.EXE to decompress the image. Execute these commands to change into the
SLACK directory and decompress the rootdisk image:

C.> CD \ SLACK

C\SLACK> ZIP -D COLOR Z
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Once GZI P has doneits thing, the COLOR.GZ filewill be replaced in the C:\SLACK directory by the
uncompressed version, named COL OR. To write thisto a diskette, insert a formatted 3.5-inch floppy
disk inyour A: drive and use the RAWRITE command to dump the image to disk:

C. \ SLACK> RAVWRI TE COLCOR A:

If your 3.5-inch driveison B:, use this command instead:

C. \ SLACK> RAWRI TE COLOR B:

Now you're ready to boot the install disk. Assuming you'’ ve selected and created a bootdisk already (if
not, see the previous section explaining this), put the bootdisk in your A: drive and reboot. When the
disk starts, you'll see awelcome message and a screenful of information, aswell asa

boot :

prompt at the bottom of the screen. Y ou’'ll need to enter some information at this prompt to tell the
kernel where to mount your rootdisk. If you have a 3.5-inch floppy drive on B:, great—you’ Il want to
use that for the rootdisk. If not, you’'ll have to manages with the rootdisk in your boot drive. With the
rootdisk in the boot drive you won't be able to install from floppy disks or make a bootdisk at the end of
the installation process, because the disk will be “mounted” in the boot drive and cannot be removed (no
matter what the screen tells you) until the machine is rebooted. Here' s the command to enter at the boot:
prompt to use an uncompressed rootdisk in your A: drive:

boot: nopunt root=/dev/fdO randi sk=0

If you have the rootdisk in your B: drive, insert the rootdisk in B:, and enter this command instead:



boot: nopunt root=/dev/fdl randi sk=0

The kernel will now boot. If you're using drive A: for your rootdisk, you’ll be prompted to exchange the
disks and hit Enter. Once you’ ve done this, the rootdisk will start loading, eventually giving you alogin
prompt. From here, you can install Linux. A word of caution: If you’ re using this method to install with
the rootdisk in drive A:, you cannot remove the rootdisk from your drive until the machine has been shut
down. Asaresult, you'll be unable to install your bootdisk kernel or make a system bootdisk when
configuring your system, and you will need to have a different method of initially starting your machine.
A simple way to boot your machine is to use the installation bootdisk with a dlightly different command
at the boot: prompt. If, for example, you installed Linux on /dev/hda2, you can start Linux with this
command on the bootdisk’ s boot: prompt:

boot: nount root=/dev/hda2 randi sk=0 ro

Thiswill boot Linux on /dev/hda2, with no ramdisk, read-only. If you use UMSDOS, you’'ll want to
boot your system in read-write mode, like this:

boot: nount root=/dev/hda2 randi sk=0 rw

Once your machine is up and running, you can switch to a different kernel if you like, using one of the
choicesin the \KERNEL S directory on the CD-ROM, or compile your own from the kernel sourcein/
usr/src/linux. Thiswill provide optimal performance, because it won't contain any unnecessary drivers.

Booting Linux from DOS Using Loadlin

L oadlin isahandy utility for Linux users that also run MS-DOS or Windows 95. Using L oadlin, you
can start Linux from a DOS prompt or set up an icon in Windows 95 that allows you to switch to Linux.
Loadlin is aso probably the safest way to launch Linux from your hard drive, because it doesn’t require
messing with the partition table at all—you just boot DOS normally and then use the LOADL IN.EXE
command to start Linux when you need it.

To use Loadlin, you'll need to install it on your DOS drive. To do this, you'll need to use an unzip
program, such as UNZIP.EXE or PKUNZIP.EXE; most DOS users will already have copies of these.
Assuming your Slackware CD ison drive E: and you want to put L oadlin on drive C:, unzip thefile
like this:



C\> PKUNZI P -d E:\ KERNELS\ LODLI N16. ZI P

The -d flag tells the command to preserve the directory structure found in the zip archive. This will
create a C:\LOADLIN directory on your machine containing a number of files.

The next step isto pick an appropriate kernel from a subdirectory under \KERNEL S on the CD-ROM.
The\BOOTDSK S.144 \WHICH.ONE document might be helpful in making your selection. The actual
kernel file will be named ZIMAGE or BZIMAGE; thisiswhat you' [l want to copy into your C:
\LOADLIN directory.

For this example, we'll use the kernel in the E:\KERNEL S\ BARE.I directory:

C.\> CD LOADLI N

C.\ LOADLI N> COPY E:\ KERNELS\ BARE. | \ ZI MAGE .

Now we have everything we need to start aLinux system. To do that, you need to know the following
things:

» The device name of the Linux partition you intend to boot (such as/dev/hda2)

» The path and filename of the Linux kernel you plan to use (such as C:\LOADLIN\ZIMAGE)
» Whether the partition should be mounted read-only (asin the case of a native Linux partition,
so it can do safe filesystem checking at boot time) or read-write (needed by UMSDOS, which
does not check filesystems at boot)

Thisinformation isfed to the LOADLIN.EXE program, which in turn loads Linux into memory and
bootsit. Here's an example:

C:\ LOADLI N> LOADLI N C:\ LOADLI N\ ZI MAGE ROOT=/ dev/ hda2 RO

Thisloads the Linux kernel and boots the /dev/hda2 partition in read-only (RO) mode. If you're using
UMSDOS, you' d replace the RO with RW to use read-write mode instead.

NOTE: Some DOS driversinterfere with Loadlin, in particular the emm386 driver for expanded
memory. If this happens, you' [l have to remove the driver from your CONFIG.SY Sfile and try
again. Also, Loadlin will not run directly under Windows 95, although you can still set up an



icon for it that first switches your computer into DOS mode. (In other words, the processisto
start a DOS session under Windows 95 and then launch L oadlin. We'll explain further in the next
section.)

If al goeswell, your machine should switch to Linux. If you'd like to automate the process further, edit
the LINUX.BAT filein your C:\LOADLIN directory. Then copy LINUX.BAT into your C:\DOS
directory, and you' Il be able to switch to Linux from DOS by simply typing LINUX at a prompt.
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Adding a Linux Icon to Windows 95

For users running Windows 95, it can be handy to set up a shortcut to start Linux from the Windows
desktop. Once you' veinstalled L oadlin and configured your LINUX.BAT file, it's asimple matter to
add an icon that starts LINUX.BAT. Here' s how it’s done:

1. Click on the Windows Desktop with your right mouse button. Under New, select Shortcut.
2. Windows 95 will display a Create Shortcut dialog box, asking for the command line used to
start the program. Type the location of your LINUX.BAT fileinto the box and hit Enter. For
example:

C: \ LOADLI N\ LI NUX. BAT

3. Next, Windows will want atitle for the program. The default of Linux should be just fine, but
you can enter whatever you like.

4. Now you' |l need to select an icon. Again, you can pick whatever you like. (We use the first-
aid kit icon—Linux to the rescue!)

Now you’'ll see the new Linux icon appear on the desktop. It's not quite ready to go yet, however; as
you recall, L oadlin will not run directly under Windows 95, so we need to adjust the properties to force
the program to run in real MS-DOS mode:

Click on the Linux icon with your right mouse button, and select Properties from the menu.
Click the Program tab.

Click the Advanced... button.

Select the checkbox for M S-DOS mode and then hit the OK button.

Hit the main dialog box’s OK button, and your Linux icon isready to use.

akrwbdpE

Using Loadlin to Install Linux without Floppies

It'srare, but in some cases (especially with laptops, it seems) a machine’ s floppy controller doesn’t
work correctly with Linux, and the boot/rootdisks don’t load correctly. If that happens on your machine,
you' | be happy to know that L oadlin has a new feature that allows you to use it to load an installation
rootdisk.



First, you'll need to install L oadlin as described before, unzipping the lodlinl16.zip file on your C: drive:

C\> PKUNZI P -d E:\ KERNELS\ LODLI N16. ZI P

Next, choose a kernel from under the CD-ROM’s\KERNEL S directory and install it in your C:
\LOADLIN directory. In this example we'll use akernel from the E:\KERNEL S\ BARE.| directory:

C.\> COPY E:\ KERNELS\ BARE. |\ ZI MAGE C:\ LOADLI N

Now you'll need to copy arootdisk image such as COLOR.GZ into your LOADLIN directory:

C.\> COPY E:\ ROOTDSKS\ COLOR &Z C:\ LOADLI N

Now you're all set to use Loadlin to start the installation process. Change into the LOADLIN directory
and use L oadlin to load the Linux kernel and your rootdisk image:

C.\> CD LQADLI N

C.\ LOADLI N> LQADLI N ZI MAGE ROOT=/dev/ram RW I N TRD=COLOR Z

Thiswill boot Linux and give you alogin prompt. From here you can login and proceed to install Linux
asusual.

Recompiling a Kernel

Most Linux users will find that the precompiled kernels that come on the accompanying CD-ROMs
should work for them; PC hardware is becoming reasonably standard, and if you paid any attention at all
to Chapter 1, you'll have a hardware configuration that optimizes Linux installation and usage.

However, on the remote chance you need to recompile your kernel (whether directed to in a Linux
HOW-TO or through the advice from an expert on the Usenet; this will happen if you're using an
unsupported SCSI CD-ROM, bus mouse, or sound card), here' s how to do so:



0. If you haven't installed the C compiler and kernel source, do that.
1. Usethe boot-kernel disk you installed with to start your machine. At the LILO: prompt, enter:

LI LG rmount root=/dev/hdal

assuming that /dev/hdal is your Linux partition. (Thisis the assumption made through the rest of
this section.) If not, enter your Linux partition instead. After this, ignore any error messages as
the system starts up.

2. Loginasroot, and recompile the kernel with these steps.

cd /usr/src/linux

make config

At this point you'll choose your drivers. Repeat step 3 until you are satisfied with your choices.

If you are using LILO, the following will build and install the new kernel:

make dep ; nmake clean ; make zlilo

rdev -R /vminuz 1

If you are using a bootdisk, the following commands will build the kernel and create a new bootdisk for
your machine:

make dep ; nmeke clean ; nmake zl mage

rdev -R zl mage 1

rdev -v zlmage -1

rdev zl mage /dev/ hdal

fdf ormat /dev/fdOuld440



cat zlmage > /dev/fdO

You' |l need to place a clean floppy disk into your drive before the fdfor mat command.

Y ou should now have a Linux kernel that can make full use of all supported hardware installed in your
machine. Reboot and try it out.
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Upgrading from a Previous Version of Linux

If you're using an older version of Slackware and you want to upgrade to the version on the
accompanying CD-ROMSs, you can do so without going through the agony of afull installation.

The new versions of pkgtool (a package maintenance tool developed for the Slackware distribution)
should provide a clean upgrade path from earlier versions of Slackware. Because pkgtool can now
remove packages from your hard drive while running on a self-contained Linux filesystem loaded into a
ramdisk, it can remove any files from your system, including ones, such as the shell, shared libraries,
init, and other crucial system files, that were difficult or impossible to remove while running on the hard
drive.

NOTE: Upgrading through this method is probably more trouble than it’s worth. For example,
several commonly reported bugs are caused by improper upgrading—mixing disks from different
versions of the distribution and/or failing to remove old packages first. We need to face the fact
that things haven't quite settled down yet, and until they do it’s not always possible to foresee
differences in filesystem structure, daemons, utilities, and so on that can lead to problems with the
system.

The correct and best way to upgrade to a new distribution version is to back up everything you
want saved and then reinstall from scratch. Thisis especialy true for the A and N series disks. If
you do upgrade packages from one of those disksets, you should seriously consider which
packages from the other one might be related somehow and install those too. Again, it can be
tricky to know just which packages are related, given the overall complexity of the Linux system.
That’s why, unless you really know what you' re doing, there is a substantial risk of screwing up a
system while attempting to upgrade it.

Here's how you' d upgrade to a newer version of Slackware from any previous version that supports
package information filesin /var/adm/packages. (If your system puts these files el sewhere, you might
still be able to do this by creating a symbolic link from the package information directory to /var/adm/
packages.) The steps are as follows:

1. Back up important files, or take your chances. Odds are you’ll come through OK. However,
there are two important exceptions to thisrule. The first (and most obvious) is when a package
overwrites afile you meant to keep with a new one. The second, and possibly more serious,



situation is when the system needs to replace an existing file with a symbolic link. It will replace
thefile, whether it' sasimplefile, afile with afile permission of 444, or a directory filled with
other subdirectories, each containing part of your doctoral dissertation. So, be careful.

2. Makealist of the packages you plan to replace.

3. Use aboot-kernel disk to boot one of the root/install disks. Log in asroot.

4. Mount your root Linux partitions under /mnt while logged into the install disk. The method
used here differs, depending on what filesystem you're using for Linux. For example, to mount
an ext2fs partition, use

mount /dev/hdal /mt -t ext2

Replace /dev/hdal with the name of your root partition.
If you're using UM SDOS (the system that allows you to install onto an existing MS-DOS
filesystem), use this command:

nmount /dev/hdal /mt -t unsdos

If you’ ve got other partitions that are part of your Linux filesystem, mount them after you’ ve
mounted that root partition. The method is the same; for example, here’ s how you’ d mount an
ext2fs /usr partition:

mount /dev/hda2 /mt/usr -t ext?2

5. Once the partition has been mounted, you need to activate swap space if the system has less
than 8 megabytes of RAM. (If you have 8 or more megabytes of RAM, you may go on to step 6.)
Y ou may use either a swap partition or a swapfile. To get aquick listing of your partition
information, you can always type fdisk -I. Doing this on atypical machine provides the following
information:

Di sk /dev/hda: 15 heads, 17 sectors, 1001 cylinders

Units = cylinders of 255 * 512 bytes



Devi ce Boot Begin Start End Bl ocks ld System

/ dev/ hdal 10 10 90 10327+ 1 DOCS 12-bit
FAT

/ dev/ hda?2 91 91 1000 116025 5 Ext ended

/ dev/ hda3 * 1 1 9 1139 a OPUS

[ dev/ hdab * 91 91 1000 116016+ 6 DOS 16-bit
>=32M

Di sk /dev/hdb: 16 heads, 31 sectors, 967 cylinders
Units = cylinders of 496 * 512 bytes

Devi ce Boot Begin Start End Bl ocks ld System

/ dev/ hdbl * 1 1 921 228392+ 6 DOCS 16-bit
>=32M
/ dev/ hdb2 922 922 966 11160 82 Linux swap

From this display, you can see that /dev/hdb2 has been designated as the Linux swap partition. If
the partition has not been previously prepared with mkswap, here' s how that would be done:

nmkswap /dev/ hdb2 11160

To activate the swap partition, you would type:

swapon /dev/ hdb2

6. Remove the packages. To do this, type pkgtool and select the option Remove installed



packages. You'll be given alist of packages that you' ve installed—just select the packages that
you plan to replace.

If you' re using one of the full-color versions of pkgtool, select the packages to remove by
moving up and down through the list with + and - and selecting packages to remove with the
Spacebar. Once you' ve selected all the packages you want to remove, hit Enter to remove them.
If you' re using one of the tty-based versions of pkgtool, you'll have to type in the names of the
packages you wish to remove. Separate each name with a space. Don’t worry about how long the
line is—just keep typing in the names until you’ ve entered them all, and then hit Enter to remove
them.

That’sit! Now you'’ ve cleaned up the old packages and you' re ready to install the new ones. Type setup
at acommand line and install the new packages as normal.

Although it never hurtsto play it safe and remove all packages from the bootdisk, almost all of them can
be removed using pkgtool from your hard drive. The A series is the important exception here.
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Booting the System

After Linux has been installed, go ahead and reboot. If you'veinstaled LILO, you'll seeit appear after
the PC runs through its BIOS check. As Linux boots, you'll see along Linux-related diagnostic, as
Linux checks the system and makes sure everything is where it’s supposed to be. For the most part, you
can ignore any errors messages you see here (such as a proclamation that the name of the machine
darkstar does not appear to be supported). After all the diagnostics, you'll finally be presented with a
command prompt:

Wel cone to Linux 2.0.29.

dar kstar | ogin:

NOTE: If you instaled networking capabilities when you installed Slackware96, you were asked
the name of your machine. This name should appear in the place of darkstar.

Because there are no users on the system, you'll login as the root user, so go ahead and typein root as
the login. There will be no prompting for a password.

NOTE: Theroot user isthe supreme being on a UNIX system. Most of the traditional security
tools within the UNIX operating system don’t apply to the root user—when logged in asr oot,
you can do just about anything. It’s generally not a good ideato use the UNIX system as the root
user, however; the proscribed practice isto set up your own account and then save the root login
only for those times when you’ re performing system administration.

After you're logged in, you'll see the following command prompt:

dar kst ar : ~#

A command prompt is where you enter commands into the UNIX system. Your first commands will be



to change your machine name and to set up a user account for yourself.
Adding Users

Y our first action as the Linux supreme being isto set up an account for your daily usage. To do this,
type the following at the command prompt:

dar kst ar : ~# adduser

Login nane for new user (8 characters or less) []: kevinr

The adduser command does exactly what it says. adds a new user to the system. In the previous
example, the user kevinr has been added to the system. After specifying the username, you'll be asked
additional information about the preferences of that user. Unless you' re familiar with Linux, you'll want
to stick with the defaults for now. (The defaults will be listed in brackets. Wherever there’ s a defaullt,
you can go ahead and hit the Enter key instead of typing in the default selection. In our example, we'll
type in the defaults.) The entire sequence will look something like this:

User id for kevinr [defaults to next avaliable]:
Initial group for kevinr [users]: users

Addi tional groups for kevinr []:

kevinr’s honme directory [/honme/kevinr]: /hone/kevinr

kevinr’s shell [/bin/bash]: /bin/bash
kevnir’s account expiry date (MM DD YY) []:

K, I'’m about to make a new account. Here' s what you entered so
far.

New | ogi n nane: kevinr



New Ul D. [ Next avail abl e]

Initial group: users

Addi ti onal groups: [none]

Honme directory: /hone/kevinr

Shel | : bi n/ bash

Expiry date: [no expiration]

This is it...if you want to bail out, hit Control-C O herw se,

press ENTER and go ahead and nmake the new account.

Maki ng new account:

Changi ng the user information for kevinr

Enter the new value, or press return for the default

Full Nanme []: Kevin Reichard
Room Nunber []:
Wor k Phone []:
Home Phone []:

O her []:

Changi ng password for kevinr

Enter the new password (m ni mum of 5, nmaxi mum of 8 characters)



Pl ease use a conbi nati on of upper and | ower case letters and
nunbers.

New password: <new passwordl>
Re-enter new password: <new passwordl>
Passwor d changed.

Done. ..

If you're not planning on using Linux for anything but a single-user operating system, you don’t need to
worry about things like group ID and UID (which is short for user ID). And even if you do plan on using
Linux on a network, you can change these parameters later.

Additionally, you probably noticed that the name darkstar appears as the name of your machine. Y ou
probably don’t want to leave this as the name of your machine, so you should change it right off the bat.
Thisnameis contained in the file /etc/HOSTNAME, and the default is darkstar .frop.org. To change
it, you'll use atext editor (in the example, we'll use vi) and edit thisfile. To load the vi text editor and
the /etc/HOSTNAME file, use the following command line:

dar kst ar: ~# vi /et c/ HOSTNAME

You'll see ascreen likethe onein Figure 2.4.

Figure 2.4 Editing the/etc/HOSTNAME file.

NOTE: You may have to make further changesif you're on a TCP/IP network. For now, you can
change the name to anything you'd like.

You'll want to edit thisfile, changing darkstar.frop.org to whatever you'd like. If you' ve never used the
vi or elvistext editor, skip ahead to Chapter 4 for a short tutorial.
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If your system is configured properly, you should have the following directories in your root directory:

bi n/ dev/ honme/ mt / sbi n/ var/
boot / dos/ i b/ proc/ t mp/
cdrom etc/ | ost +f ound/ root/ usr/

If you've installed Slackware from the CD-ROM, and then the system refuses to see the drive when you
reboot, you' Il need to install a new kernel or add the support through loadable kernel modules.
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Using Kernel Modules

The kernels used in Slackware are designed to support the hardware needed to get Linux installed. Once
you' ve installed and rebooted your system, you may find that your kernel lacks support for some of your
hardware, such asa CD-ROM drive or Ethernet card. In this case, there are a couple of ways you can
add this support. The traditional way would be to compile a custom Linux kernel that includes drivers
for al your hardware. This requires that you have the Linux source code and C compiler installed and
that you know exactly which options need to be compiled into your kernel. In short, compiling a custom
kernel can be arather difficult task for Linux beginners.

Kernel modules to the rescue! If you' ve installed device drivers before on MS-DOS, you' |l probably
find thisafamiliar way of adding support—just think of the module configuration file /etc/rc.d/rc.
modules as being the Linux counterpart of DOS s CONFIG.SY Sfile. To add support for new
hardware, you need to edit the file and uncomment the lines that load the needed support. As an
example, let’slook at the section of the file used to load CD-ROM support, as shown in Figure 2.5.

# These nodul es add CD-ROM drive support. Mst of these drivers wll
pr obe

# for the 1/0O address and I RQ of the drive automatically if the
par anet er s

# to configure themare omtted. Typically the I/O address will be
speci fi ed

# in hexadecimal, e.g.: cn06=0x300, 11
#
#/ sbi n/ nodpr obe aztcd aztcd=<I/O address>

#/ sbi n/ nrodpr obe cdu3la cdu3la port=<I/O address>
cdu3la_irg=<interrupt>

#/ sbi n/ nrodpr obe cnR06 cnR06=<I/0O address>, <lI RQ®

#/ sbi n/ nrodpr obe gscd gscd=<I/O address>



#/ sbi n/ nodpr obe ntd ntd=<l/O address>, <| RQ>
#/ sbi n/ nodpr obe ntdx ntdx=<l/O address>, <l RQ®
#/ sbi n/ modpr obe optcd optcd=<I/O address>

# Below, this |ast nunber is "1" for SoundBl aster Pro card, or "0"
for a clone.

#/ sbi n/ nodpr obe sbpcd sbpcd=<I/O address>, 1
#/ sbi n/ nodpr obe sonycd535 sonycd535=<l/0O address>

#/ sbi n/ nodpr obe sjcd sjcd=<I/O address>

Figure 2.5 A section of the/etc/rc.d/rc.modulesfile.

You'll notice that each of the lines starts with #. In most Linux configuration files, any line beginning
with # isignored, much like linesin DOS configuration files that begin with REM To activate support
for one of these devices, you' Il need to remove the # from the beginning of the line and edit the lineto
include any extra information about your hardware needed by the kernel module. For example, if your
machine needs support for a SoundBlaster CD-ROM drive on port 0x300, you' d need to edit the line for
sbpcd support so that it looks like this:

/ sbi n/ nodpr obe sbpcd sbpcd=0x300, 1

Then, the next time you boot your machine, the sbpcd module will be loaded, and you'll be ableto use
your drive. Drivers for nearly every device supported by Linux can be added in asimilar fashion.

NOTE: If you use kernel modules and decide |ater to upgrade your kernel, you'll need to
upgrade your kernel modules as well. When configuring the kernel, select M instead of Y to build
selected drivers as kernel modules instead of building them into the kernel. Once you' ve compiled
your kernel with:

make dep ; nmeke clean ; make zl mage



you can compile and install the kernel modules with the command:

make nodul es ; make nodul es_install

The modules will be installed in adirectory named for the running kernel—if you’ re running
Linux 2.0.0, you'll find them under /lib/modules/2.0.0.

Looking for Help
Most UNIX systems have an online-manual page system, and Linux is no exception. Y ou can use the
man command to summon information about specific commands:

dar kst ar: ~# man man

Online-manual pages aren’t organized by topic; they’ re organized by specific command.

NOTE: Thereare other informational sources included with the Linux operating system. They’ll
be discussed in Chapter 5.

Shutting Linux Down

Like any good UNIX, Linux responds to the shutdown command. You'll need to provideit with a
command-like parameter and an amount of time to wait before actually shutting the system down. This
may seem odd if you're used to working alone on a PC, but the shutdown command is usually saved for
serious shutdowns, as most UNIX installations support many users and rarely shutdown. In fact, you
must be logged in asroot in order to use the shutdown command. Use the following command line:

$ shutdown -r now

This shuts down the system immediately.




WARNING: Don'tjust turn off the power to turn off a Linux system. This can cause damage to
important files.

An aternative method of shutting down Linux isthe old tried-and-true PC Ctrl-Alt-Del sequence,
which is used to reboot a system. When running Linux, this sequence performs the same functions as
shutdown -r now. When the PC cycles to reboot, simply turn it off. Despite what others may claim, this
Is a perfectly acceptable way to shutdown a Linux system.
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What to Do if Things Go Wrong

For the most part, installation of Linux from the accompanying CD-ROMs s a pretty straightforward
proposition, and you shouldn’t have many problems. However, there may be some cases when you run
into problems when you reboot the Linux system after installation. These problems may include:

* You'retold that the system is out of memory. You'll probably run into this problem if you're
operating with 4 megabytes of RAM or less.

 Your system hangs when you first run Linux. In these situations, you’ll want to watch the
screen closely for error messages. Sometimes Linux will be seeking a device at a specific address
(say, a CD-ROM drive) and instead find a network card. In these situations, Linux will hang.
You'll need to tell Linux to look for the device at the address on your system, which requires that
you send an option line to Linux upon bootup. Thisisasituation that’s covered in the many
documents included on the CD-ROMSs.

Other Configuration Procedures

Now that you’ ve got Linux basicaly installed and running, you can take the time to set up some system
peripherals. These include printers, sound cards, and (for laptop users) PCMCIA devices.

Setting Up a Printer

When you installed Slackware, you were asked about the location of your printer. Thisinformation was
trandlated into the UNIX equivalent; aprinter on the first parallel port is assigned a device name of /dev/
Ip0. Similarly, if you're using a serial printer (which, thank goodness, are getting rarer and rarer), it will
probably be assigned a device name of /dev/ttySL.

This ssmple configuration means that you can immediately print ASCII characters, with the Linux
system treating your printer like asimple line printer. Printing is actually a more involved process than
you might think. We'll cover printing in Chapter 4, but you should be aware right now that printing in
Linux involves the following steps:

* When your computer boots, the |pd daemon runs, looking at the /etc/printcap to see what
printer you' re using; the process continues to run throughout your Linux computing session.

» When you print a document with lpr, the I[pd command actually handles the print job.

» To change anything in the printing process (like when you want to kill or suspend print jobs),
the lpc and Iprm commands are used to talk with the [pd daemon.



Obvioudly, you'll want to make sure that /etc/printcap contains correct information about your printer.
When you look at it in atext editor like elvis or emacs, you' |l see that all the lines are commented out
with # characters. Most popular printers are listed in thisfile (such as HP LaserJets), and if you
uncomment out the lines specific to your printer, you should be able to useit.

It'simportant to get thisinformation correct, because Linux printers that aren’t configured properly have
atendency to suffer from the “ staircase effect,” where lines are staggered at the beginning:

We hate the staircase effect.
It nmakes our docunents |ook really stupid.
And it nmakes it hard for us to do our work properly.
In fact, we find that we don't print things out

when our printer is m sconfigured.

More information about printing in Linux can be found on the first CD-ROM, in the PRINTING-
HOWTO.

Setting Up a Sound Card

Asinstalled, Slackware includes no support for the sound component of sound boards. Y et many of you
installed kernels that supported sound boards, like the sbpcd kernel used for systems with a CD-ROM
attached to the sound board. What gives?

When you install one of these kernels, you' re actually making sure that the CD-ROM attached to the
sound board will work, not the sound board itself. To actually use one of these sound boards, you'll need
to recompile akernel that supports a sound board.

Why would you do this? Well, maybe you’ re a dedicated Internet surfer and you want to be able to use
the Real Audio streaming-audio player on your machine (yes, there is aLinux version; check out http://

www.realaudio.com). Or maybe you’ re a dedicated gamesperson and you want to experience the audio

gore of DOOM. Or maybe you want to play musical CDs using some of the tools we discuss in Chapter
4.

To add sound support, you' [l want to recompile aLinux kernel specific to your needs, a process we
explained earlier in the section entitled “Recompiling a Kernel.” In step 2 of that process, you'll be


http://www.realaudio.com/
http://www.realaudio.com/

asked to specify components that you' [l need. There will be alinein that process requiring a positive
response from you:

Sound card support (CONFI G SOUND) [M n/y/?]

You'll answer y (for yes).

After that process is completed, another configuration script will be run, going through alist of sound
cards and asking you to specify your sound card. The questions are very specific; you'll be asked about
every sound board listed in Chapter 1, so be patient and wait for your sound board to be listed.

WARNING: Be careful about sound cards that are advertised as being “compatible” with
popular sound cards, such as the SoundBlaster from Creative Labs. Compatibility can mean two
different things: One level of compatibility means that the hardware is exactly the same asa
popular model, while the other means that a computer can be tricked, usually with specia drivers,
to think that it’s using a clone instead of the popular model. In the second case, these special
drivers run under DOS or Windows and will be worthless under Linux.

After saying yesto a specific sound card, you may be asked about your sound card and whereit's
actually found on the computer system, meaning the 1/O address, IRQ, and DMA.. (If you don’t know
this, you better start reading the documentation.) Y ou may also be asked to supply afile used to
initialize the card; this information will be incorporated into the kernel. These files should be found on
install ation diskettes that ship with your sound card.
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After you recompile the kernel and reboot the machine, you’ Il want to make sure that the sound card
installed properly. When the new kernel boots, there should be aline or two pertaining to the sound
card; if these lines pass through, then the system at |least recognized that the card was present. (Thisis
also your first indication that there’' s a problem; bad configuration information will cause an error
message.) Y ou can aso check the file /dev/sndstat to seeif a sound card installed and the /proc/devices
to see that the following device lineisinstalled:

25 sound

More detailed information can be found in the SOUND-HOWTO on thefirst CD-ROM.

NOTE: If you'reusing Loadlin and first booting DOS (where the sound card is already
installed), you may find that your sound board works without any additional customization. Test
the board before reinstalling akernel.

Working with PCMCIA Devices

The Slackware installation prompts you for the installation of PCMCIA devices with Card Services.
Thiswill save you many steps that are best avoided, such as the recompilation of akernel.

In fact, one of the nicest things about Card Servicesisthat it’srelatively painless (thanks to David Hinds
for al hiswork on this) after you've installed a kernel. During the boot process, Card Services will

avoid hardware conflicts and work with awide range of PCMCIA devices automatically. The trick, of
course, isto use a PCMCIA device that generally conforms to PCMCIA standards. In our experience,
most new hardware conforms to these standards, but some older 1aptops were rather liberal asto their
interpretation of PCMCIA support.

If your PCMCIA device doesn’'t work, you’ll need to look through the excellent PCM CIA-HOWTO on
the first CD-ROM for information about recompiling a new kernel and adding support.

Working with a UPS

Slackware supports uninterruptible power supplies, or UPSes. This support is rather easy to implement.
First you get a UPS, hook it up to your PC, and then run a Linux daemon called powerd that monitors



the power situation and shuts down the system if necessary. (It will aso halt the shutdown if the power
appearsintime.)

For more information, check out the man page for the powerd command and the UPS-HOWTO on the
first CD-ROM.

Adaptive Technologies and Linux

After the Americans with Disabilities Act (ADA) was passed, the corporate world was forced to use
adaptive technologies to open the workplace to all qualified workers. Linux supports a number of ways
to implement adaptive technologies. Some involve changing the settings on existing Linux tools, while
others involve special software tools, like xzoom, used to magnify a portion of the screen, and
emacspeak, used to read the contents of a document in emacs (both of which we've included on the
second CD-ROM).

More information about adaptive technologies can be found in the ADAPTIVE-HOWTO document on
the first CD-ROM.

Using Linux with Ham Radio

Amazingly enough, Linux is one of the few operating systems that will work smoothly with ham radio.
(Think of ham radio as an airborne precursor to the Internet, if you' re unfamiliar with the concept.)
You'll want to check out the AV25-HOWT O (found on the first CD-ROM) for more information.

Making Linux Work with Your Language

Us English-speakers assume that the rest of the world speaks English (you probably do, to some extent
at least, if you' ve gotten thisfar). However, if you're not a native English-speaker and want to adapt
Linux for your own language, you may want to check out the many HOWTOs on the first CD-ROM.

Languages covered in specific HOWTOs include: Cyrillic (used in Russia), Danish, Finnish, German,
Hebrew, Polish, and Portuguese.

Summary
This chapter covered Linux installation and configuration. Basically, the processis:

 Create boot and root floppies.

» Prepare your hard drive for installation with DOS utilities.
» Boot Linux from boot and root floppies.

* Prepare your hard drive for installation with Linux utilities.



e |nstall Linux from the CD-ROM.

None of these stepsis exceptionally complicated; if you're attentive at all to detail, you’'ll have no
problem following the steps detailed here.

The chapter ended with afew of the basic commands you' II need after installing Linux, such as adduser
and shutdown.

The next chapter introduces X Free86, a version of the X Window System optimized for PCs and
compatibles.
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Chapter 3
Installing and Configuring XFree86

This chapter covers:

» Anoverview of the X Window System

« X Window on the network

* Anoverview of X on Linux

o XFree86 and Linux

« X and window managers

 Supported chipsets

* How XFree86 works

* Installing XFree86

« Setting up the proper X server executable
« Someinitial configuration details

» Configuring xterm

 Setting up an X login screen

» Alternatively, starting X at login time only
 Screen background: solid colors and images
* The X font server

* The fvwm window manager

The X Window System

Simply put, the X Window System, or just X, provides graphics on UNIX. (It'snever called X
Windows; to call it X Windowsis asign of ignorance.) Although X runs on many more operating
systems than UNIX, such as Windows NT, Windows, MacOS, and DOS, X is by far the de facto
graphics system on UNIX. Assuch, X tends to be confusing for anyone with experience in the personal
computer world.

Because X tends to confuse, this chapter starts with an overview of both the X Window System and X
on Linux. If you' re experienced with X in general, jump ahead to the section covering X on Linux for a
rundown of how X differs on Linux. After that, we tackle the toughest part of X: installing and
configuring it for your hardware. We've all been ulled by the ubiquitous PC hardware and assume that
because Microsoft Windows runs with just about every graphics card, so should Linux. Linux doesto an
extent, but you pay a price in added complexity.



The X Window System began life as an academic exercise at the Massachusetts | nstitute of

Technology’ s Project Athena. The goal wasto link amotley crew of disparate workstations from various
vendors. Instead of providing the link at the operating-system level, the decision was made to create a C-
based graphical windowing layer that could exist with any operating system. And so the X Window
System was born.

Now under the supervision of the not-for-profit X Consortium Inc., the X Window System is made
available to the computing public at large, which has engendered its widespread adoption in the UNIX
world. Virtually every UNIX vendor supports X on some level. The popular interfaces CDE/Motif and
OpenWindows, as well as the Common Desktop Environment (CDE), are based directly on X.

X on the Network

Trueto its UNIX roots, the X Window System runs graphics with multiple processes. The main process,
simply called X, isthe X server itself. The server deals with local requests (thus its usage on asingle-
user Linux workstation) and TCP/IP-based network requests. Because of this networking capability, it's
possible to run an X application on one workstation and display the results of the application on another
workstation. Y ou could, for example, save your local computing resources for something important
while running Doom on your boss' s workstation and displaying the game on yours. Y ou get to play the
game; your boss's system provides the CPU horsepower.

The X server controls the monitor, keyboard, and mouse and allows graphics applications—called X
clients—to create windows and draw into them. On the face of it, this seems so basic that it shouldn’t
require any explanation. But, asis true of most of UNIX, X takes a simple concept and makes it
difficult. Y ou benefit from the complexity of X, but it can make it tough to get going.

The X server processisthe only process allowed to draw dots on the screen or track the mouse. X
application programs then connect to the X server via an interprocess communication link, usually some
form of TCP/IP network socket (see Chapter 8 for more on networking). Because X uses a network link,
programs running on other machines connected by a network can display on your workstation.

Many programs can connect to the same X server at the same time, allowing you to run multiple
applications on the same screen—again, abasic fact you' ve probably taken for granted. One of these X
applications you run must be a window manager. (Technically, you don’t have to run awindow
manager, but it makes things difficult if you don’t.)
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The Window Manager

Unlike the Macintosh and Windows environments, X makes the window manager a separate process. In
fact, awindow manager ismerely an X application program, although it’s a special application. By
separating the windowing system from the window manager, you are free to run any window manager
that suits your needs. The main purpose of awindow manager isto control how you move and resize
windows on your Linux display. The window manager also creates the titlebar at the top of your
application windows.

The key concept if you're new to X isthat the window manager—not the application—owns the
window’ stitlebar. Thisisreally odd if you come from the Windows or Macintosh worlds. To show this,
we'll run the same X application, xman (which displays UNIX online manuals—a very useful program,
indeed), under different window managers.

The fvwm window manager provides a vaguely Motif-like look for the window titlebars, as we show in
Figure 3.1.

Figure 3.1 Xman running under the fvwm window manager.

If we switch to olwm, we see an Open Look visual display, as shown in Figure 3.2.

Figure 3.2 Xman running under the olwm window manager.

If we switch yet again, to twm, we see yet another look for the titlebar of the application, as shown in
Figure 3.3.

i

Figure 3.3 Xman running under the twm window manager.
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With all three window managers, the xman program itself looks the same; it’s only the window-
manager-controlled titlebar that’ s different.

X aso follows the policy of providing the means to do neat things—the mechanism—without making
any decisions about what is good for the user—the policy. This mechanism without policy approach has
led to agreat deal of innovation in the X and UNIX worlds, but at a price of difficult-to-configure,
poorly done interfaces across the board. Slackware Linux comes with a number of window managers,
including those listed in Table 3.1, and we' ve taken the liberty of adding afew free window managers to
the second CD-ROM. (Unless noted otherwise, all the window managers here are part of the core
Slackware Linux distribution.) Y ou’re free to choose the window manager you desire and change at any

time.

Table 3.1Linux Window Managers

Window M anager Description

bwm Bowman Window Manager, used to provide a Nextstep-type interface,
which we included on the second CD-ROM

fvwm The most common window manager, presenting a Motif-like look

fvwm95 An add-on to fvwm that makes it look like Windows 95, which we
included on the second CD-ROM

twm The bared-boned Tab Window Manager

olwm Open Look Window Manager, from Sun Microsystems

olvwm A virtual-screen version of olwm

Most commercial UNIX systems run mwm, the Motif window manager, or aclose variant. You'll find
this on workstations from Hewlett-Packard, SCO, IBM, Silicon Graphics, and even Sun Microsystems
(with the Common Desktop Environment). Because mwm (and the rest of Motif, including the
programming libraries) isacommercial product, you won’'t see mwm on Linux unless you purchase it
separately (see Appendix A for details). Because something so fundamental to most UNIX systems
remains different on Linux, this may make getting used to Linux harder, especially if you work on other
UNIX systems. Because of this common problem, we'll show you how to configure fvwm, the default
window manager on Linux, to look and act more like the Motif window manager, to help make you feel
at home on Linux. See the section on “Toward a Motif-Like Look and Feel” later in this chapter for the

details.
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X on Linux

X isvery hardware-dependent. In the UNIX workstation world, you don’t see many problems with this,
because the UNIX vendors maintain tight control over the hardware and do the hard work of supporting
X for that hardware.

The PC realm, though, is different. Y ou have zillions of vendors and a huge number of combinations of
various graphics cards, monitors, buses, even lowly mice. So, aswe'll repeat again and again, you need
to know the intimate details of your hardware in order to get the X Window System up and running. If
you' re used to the UNIX workstation world, thiswill come as arude surprise. If you' ve already charted
Chapters 1 and 2 of this book, it will less of a surprise.

X on Linux is actually in the form of XFree86, a public project devoted to bringing X Window to PC-
based Unices. While there are some changes between a straight X Window System installation on a
workstation and X Free86, you probably won't notice these differences.

How XFree86 Works

Remember that X is both the X server (also named X) and a number of X application programs (also
called clients). To get X going, you must first start the X server and then start a number of X
applications. Almost always, one of these X applications will be a window manager.

To start X, you must first login your Linux system, such asin the following:

Wel cone to Linux 2.0.29
yonsen | ogi n:

Passwor d:

Once you login and get the Linux shell prompt, you can start X with the startx script:

yonsen~#. startx



This assumes that X Free86 has been configured correctly for your Linux installation, a processwe' |l go
over in abit.

The startx script runs a program called xinit, which starts up the X server, /usr/X11R6/bin/X (you may
be more familiar with /usr/bin/X on most other UNIX systems), and looks for afile named .xinitrc
(note the leading dot) in your home directory. The xinitrc fileis ashell script that launches all the X
applications you want. For example, our .xinitrc file launches a number of instances of the xterm
program, which provides a shell window, and the rounded clock called oclock, as shown in Figure 3.4.

()

|

Figure3.4 A typical X environment started from the .xinitrc file.

Before any of these programs is launched, though, the X server must be started, atask also handled by
Xinit.

The X server looks for the X Free86 configuration file—the most critical file for X on your system. This
file, usually named XF86Config and stored in /usr/X11R6/lib/X11 (symbolically linked to /var/X11R6/
lib), isaspecially formatted file that tells X Free86 about your system’s hardware.

The hardest part about installing X Free86 on your system will be in fleshing out thisfile. There are tools
that help, but the processis still dangerous and fraught with error.

The XF86Config file contains six sections, each of which describes some part of your system to the X
server. We list these sectionsin Table 3.2.

Table 3.2Sections in the XF86ConfigFile

Section Usage

Files Tellswhere font and RGB files are |ocated

ServerFlags Specia X server flags like DontZap, which turns off the Ctrl-Alt-
Back space sequence that aborts the X server

Keyboard What kind of keyboard you have

Pointer Information on your mouse

Monitor Excruciating details about your monitor

Device Graphics card
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Screen Combined card and monitor

| nstalling XFree86

To install and properly set up XFree86, a scary task under the best of conditions, you need to go through
the following steps:

Determine your system configuration.

Set up the proper X server for your graphics card.
Fill out the XF86Config file.

Test that you can run X.

Tune your XF86Config file.

WEe'll cover all these steps in the rest of this chapter.

Virtually all of XFree86—including the version with the Slackware Linux on the accompanying CD-
ROMs—installsinto the /usr /X 11R6 directory. Note that many other directories, such as/usr/bin/X11
and /usr/lib/X11, will be symbolic linksinto locationsin /usr/X11R6.

If you installed Linux and X Free86 from the accompanying CD-ROM, al the files are in the right place.

If you picked up an update to X Free86 from the Internet, then you’ll likely need to unpack the collected
files. Check the README file that was in the same directory as the X Free86 files you grabbed. Most
likely, the files are compressed tar archives. For example, if you see afile like X312bin.tar.gz, you
know that this file was compressed with GNU zip (.gz) from atar file (.tar). To extract thisfile, use the
following commands:

nmv X312bin.tar.gz /usr/ X11R6
cd /usr/ X11R6

gunzi p X312bin.tar.gz

tar xvof X312bin.tar

The first two commands move the X Free86 file (and your current working directory) to the /usr/X11R6
directory, where Linux expects X files to be located.



Especidly if you acquired XFree86 over the Internet, you must untar any XFree86 archives as the root
user. Otherwise, you'll find that X Free86 does not install properly.

If you load XFree86 from the Slackware CD-ROM and use Slackware’ s installation program, you
shouldn’t have any problems.
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Setting Up XFree86

Because there’ s so much variety in PC graphics hardware and because doing something wrong can
actually destroy your hardware (in theory, anyway; we're rather credulous of tales of exploding monitors
and such), XFree86 shipsin amode that prevents you from running X. This fact strikes us as bizarre, but
setting up X is probably the hardest thing you have to do to get Linux up and running.

Before you start setting up XFree86, track down every piece of documentation that came with your
monitor and graphics card. Y ou'll need to know some obscure values about your monitor, such as the
horizontal and vertical frequency ranges.

If you can't find any of thisinformation, you may want to pop open the machine and check the text
written on your graphics card—there’ s often alot of useful information there. Even if thisfails and you
can’t find out anything about your graphics card, you still have a chance to run X. If your graphics card
can support standard Super VGA, you should be able to use the example XF86Config file that comes
with XFree86.

We list the graphics cards supported by XFree86 in Tables 3.3 and 3.4. Table 3.3 lists the accelerated
chipsets and Table 3.4 the Super VGA chipsets.

Table 3.3Accelerated Cards and Chipsets Supported by X Free86

Type Chipsand Cards

8514/A 8514/A and true clones

ATI Mach8, Mach32, Mach64

Cirrus CLGD5420, CLGD5422, CLGD5424, CLGD5426, CLGD5428,
CLGD5429, CLGD5430, CLGD5434

IBM XGA-2

T AGX-014, AGX-015, AGX-016

Oak Tech. oT1087

S3 86C911, 86C924, 86C801, 86C805, 86C805i, 86C928, 86C864,
86C964, 86C732, 86C764, 86C868, 86C968

Tseng ET4000/W32, ET4000/W32i, ET4000/W32p

Weitek PO000



Western Digital WD90C31, WD90C33

The Cirrus, Oak, and Western Digital cards are supported in the Super VGA server, XF86 SVGA. The
other types each have their own X server.

The Super VGA server, XF86 SVGA, supports awhole range of graphics cards and chipsets, which are
listed in Table 3.4.

Table 3.4Super VGA Chipsets Supported by the XF86 SV GA Server

Vendor Chipsets

ARK Logic ARK1000PV, ARK2000PV

ATI 18800, 18800-1, 28800-2, 28800-4, 28800-5, 28800-6, 68800-3,
68800-6, 68800A X, 68300L X, 88800CX, 88800

Advance Logic ALG2101, ALG2228, ALG2301, ALG2302, ALG2308,
ALG2401

Chips & Technology 65520, 65530, 65540, 65545

Cirrus Logic CLGD5420, CLGD5422, CLGD5424, CLGD5426, CLGD5428,

CLGD5429, CLGD5430, CLGD5434, CLGD6205, CLGD6215,
CLGD6225, CLGD6235, CLGD6410, CLGD6412, CLGD6420,

CLGD6440

Compaq AVGA

Genoa GVGA

MX MX 68000, MX680010

NCR 77C22, T7TC22E, 77C22E+

Oak OTI1067, OTI077, OT1087

Real Tek RTG3106

Tseng ET3000, ET4000AX, ET4000/W32

Western Digital/Paradise PVGAL

Western Digital WD90C00, WD90C10, WD90C11, WD90C24, WD90C24A,
WD90C30, WD90C31, WD90C33

Trident TVGABB00CS, TVGA8900B, TVGAS8900C, TVGAS8900CL,

TVGA9000, TVGA9000i, TVGA9100B, TVGA9200CX,
TVGA9320, TVGA9400CX, TVGA9420

Video 7/Headland Technologies  HT216-32




NOTE: Each release of XFree86 supports more and more cards. If your card or chipset isn’t
listed here, don’t give up hope. Y ou may need to get anew release of XFree86, though. (When
this book was written, the most recent release of XFree86 was 3.2, and that’ s the version on the
accompanying CD-ROM.)

To see which chipset your graphics card uses, you'll need to look in the documentation that came with
your graphics card.

You'll need about 50MB of disk space for XFree86, and you should have at least 16MB of RAM to run
X effectively. You can launch X and perform some basic functions with 8MB of RAM, but you’ll soon
run into some performance problems with limited RAM. To compound matters, you won't be told that
you'’ re running low on RAM; your chosen X window manager will simply fail to respond to your
commands.

Once you' ve determined your system configuration, the next step isto set up the proper X server for
your graphics card. X Free86 ships with anumber of X servers, each compiled with driversfor a certain
type of graphics card or chipset. Each of these X server executables usually starts with XF86__ and ends
with the type of cards supported. For example, the XF86_SVGA X server is built with support for
standard Super VGA chipsets. XF86_S3isthe X server for S3-based graphics cards.
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Y ou'll need to know which chipset your graphics card has and then figure out which X server to use. We

list the X serversin Table 3.5.

Table 3.5XFree86 X Servers

Filename For Chipsets

XF86 8514 8514/A and true clones

XF86_AGX T AGX-014, AGX-015, AGX-016

XF86_Mach8 ATl Mach8

XF86_Mach32 ATI Mach32

XF86_Mach64 ATl Mach64

XF86 _Mono Monochrome VGA, also Hercules, Hyundar HGC1280, Sigma
LaserView, Visa, and Apollo monochrome cards

XF86_P9000 Weitek P9000

XF86 S3 S3-based cards

XF86_S3V S3 VIRGE-based cards

XF86_SVGA Super VGA

XF86_VGA16 16-color VGA server

XF86 W32 Tseng ET4000/W32, ET4000/W32i, ET4000/W32p

The reason you have to know which X server to useisthat the wrong server at best won’'t work and at

worst may damage your system.

XFree86 is set up to run only one X server, the program named X and stored in /usr/X11R6/bin.
Because of this, you need to link the X server you chose earlier to the file named X. The following
command, when run as root user, links the S3 X server we use to the standard named X:

| n -sf /usr/X11R6/ bin/ XF86_S3 /usr/ X11R6/ bi n/ X

All the X Free86 files are stored in /usr /X 11R6, but there are many links to other parts of the filesystem.
For example, /usr/bin/X1 islinked to /usr/X11R6/bin, where the X binariesreally reside. The



Slackware installation should have taken care of these links for you.

Now you have the proper X server set up to run when you start X. The next step isto tell XFree86 about
your hardware in even more detail by filling out the infamous XF86Config file.

Setting Up the XF86Config File

The XF86Config file, located in /usr/lib/X11 (really alink to /usr/X11R6/ lib/X11), is read when the X
server starts up; it describes your graphics hardware and other configuration options for X Free36.

When you'’ ve gotten to this step, there are two routes you can take. Y ou can set up a generic
XF86Config file for Super VGA graphics, or you can tune the XF86Config file for your particular card.
WEe'll cover both routes in this chapter. We strongly advise you to configure the XF86Config file for
your graphics card. Unfortunately, this has proven (in our experience) to be the most daunting task under
Linux. Nothing else has been this difficult. So be warned—dangerous waters lie ahead.

The main reason thisis adifficult task isthat virtually all graphics-card vendors write device drivers for
Microsoft Windows, but virtually none write drivers for Linux. Because of this, you' re left with the task
of setting up your system to run with the graphics card.

Hardware, Hardware, Hardware

We keep repeating the mantra that you need to know your system’s hardware inside and out. If you
know your hardware, you can get the most out of X. If you don’t, you run the danger of destroying your
system.

WARNING: Yes, we'll repeat that: Making amistake in your X configuration can result in
damaged hardware.

Unless you' re independently wealthy, this should cause you to pause for amoment. Take advantage of
the time and go dig up all the documentation on your mouse, monitor, and graphics card. This can be
hard. On a system that’s afew years old, you may not be able to find everything. On a new system, your
computer case may be full of no-name, off-brand hardware and the documentation may tell you nothing
of value.

We've found that some newer systems just tell you the amount of video RAM and how to run DOS
terminate-and-stay-resident (TSR) programs to configure the card, which is not very useful for anon-
BIOS operating system like Linux. Let’ s face it: the vast majority of PC users run DOS and Microsoft
Windows, not Linux. As one of the few pioneers, your task is harder. Try examining the original boxes
the system came in. On at least one of our prepackaged systems, we found more technical information



about the graphics card (especialy the chipset) on the box than in all the printed manuals that came with
the system.
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Laptops and X

If your hardware includes alaptop computer, you may be able to run X onit. Many others have taken
the time to configure X on awide range of laptops. If you have a ThinkPad laptop, for example, there'sa
wealth of information specific to Linux on the World Wide Web at URL http://peipa.essex.ac.uk/tp-

li nux/tp-linux.html.

ON THE CD-ROMS:. ThisWeb page is available on the CD-ROMs in the /docs directory.

This Web page also contains a number of X configuration files for various ThinkPad models.

You are likely to have problems with the ThinkPad 700, 720, and any other M CA-architecture
machines, as Linux does not yet support MCA. The Linux Laptop Home Page (http://www.cs.utexas.edu/
users/kharker/linux-laptop/) has alot of information about setting up X with laptops.

WARNING: If you have amodel 760, you may have problems with the latest editions of
XFree86. See the Linux Notebook Web page at URL http://www.castle.net/X -notebook/

index_linux.html. Because versions of X change rapidly, this problem may already be fixed.

Some of the key bits of information you want to discover about your system are listed in Table 3.6.

Table 3.6Information Y ou Need to Know about Y our System

Aspect What You Need to Know

Card Vendor and model, of course

Card Chipset, such as S3

Card Amount of video RAM, such as1 or 2MB

Card RAMDAUC, if oneisused, such as ATT20C490

Monitor Bandwidth in megahertz (MHz), such as 25.2

Monitor Horizontal Sync range, such as 31.5-64.3 kilohertz (kHz)

Monitor Vertical refresh range, such as 55-120 Hertz (Hz)


http://peipa.essex.ac.uk/tp-linux/tp-linux.html
http://peipa.essex.ac.uk/tp-linux/tp-linux.html
http://www.cs.utexas.edu/users/kharker/linux-laptop/
http://www.cs.utexas.edu/users/kharker/linux-laptop/
http://www.castle.net/x-notebook/index_linux.html
http://www.castle.net/x-notebook/index_linux.html

Mouse Serial or parallel? If serial, which serial port it’s connected to
Mouse Vendor and model, such as Logitech Firstmouse

Note that some of the more obscure details, such asthe RAMDAC, may be described for you in the
XFree86 documentation. XFree86 comes with a description of a number of graphics cards and monitors.
If you're lucky, you can pull some of these values directly from the X Free86 documentation into your
XF86Config file, the master file that describes your hardware to X.

Normally located in /usr/X11R6/lib/X11, the XF86Config fileisan ASCII text file, formatted in a
special way that the X Free86 X server understands. By default, X Free86 searches for thisfilein a
number of directories, in the following order:

letc/XF86Config
<Xroot>/lib/X11/XF86Config.nostname
<Xroot>/lib/X11/XF86Config

The <Xroot> is shorthand for the top-level X directory. In Slackware Linux, thisis/usr/X11R6.
Previous to release 6 of X11 (hence the X11R6), X Free86’s top directory was /usr /X 386.

Y ou can create the XF86Config file with atext editor such as vi or emacs. In most cases, though, you'll
want to copy an example file to avoid entering the whole thing. Under Slackware, this examplefileis
named XF86Config.eg. While this example is not ready to go, you can get alot of useful information
out of it. (See the section on Super VGA.)

In the XF86Config file, each section follows the same basic pattern:

Section "Secti onNane"

data entry...

EndSecti on

The # acts as acomment character, which is very useful in documenting the odd syntax in the
XF86Config file.

In the next sections of this chapter, we'll cover these six sections in depth and show how you can



automate part of the process by using a program called xf86config.

WARNING: Never use someone else’'s XF86Config file. And don’t use the examples we
provide verbatim. Always configure X for your hardware. Wrong datain the file may cause X to
damage your hardware.

Automating the Configuration Process

For a number of years, various programs have attempted to automate the difficult creation of
XF86Config files. So far, though, all have failed miserably for us—that is, until the most recent versions
and a program called xf86config. For the first time, xf86config seemsto create a workable XF86Config
file, and we don’t even have any odd hardware.

Before running xf86config, read over each of the following sections which describe the various parts of
the XF86Config file that the xf86config program will be filling in. By having a greater understanding of
the XF86Config file, your success rate with the xf86config program will be much greater.

Because of this, we'll discuss each of the six sections and then cover using xf86config.
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Setting Up Paths in the Configuration File

The Files section is by far the easiest to set up in your XF86Config file. That’s because just about
everybody has the same paths. In the Files section, you need to tell X where the RGB (Red-Green-Blue)
color database file is kept and where the fonts are located. Because both should go in standard locations,
you can simply use the following section in your XF86Config file (in fact, the sample version already
comes this way):

Section "Fil es"

RgbPat h “/usr/ X11R6/ 11 b/ X11/rgb"

Font Pat h "/usr/ X11R6/1i b/ X11/fonts/ m sc/"

Font Pat h “/usr/ X11R6/1i b/ X11/fonts/ Typel/"

Font Pat h "/usr/ X11R6/11i b/ X11/font s/ Speedo/ "

Font Pat h “/usr/ X11R6/1i b/ X11/fonts/ 75dpi /"

Font Pat h “/usr/ X11R6/1i b/ X11/fonts/100dpi /"
EndSect i on

This Files section tells X Free86 that your RGB database islocated in /usr/X11R6/lib/X 11/ and that the
fonts are located in /usr/X11R6/ lib/X11/fonts. These are the standard locations for both. One tricky
thing to note is that you may not have loaded all the font directories (we recommend you do, though).
Because of this, you should check the /usr /X11R6/lib/X11/fonts directory:

$ |s /usr/ X11R6/1i b/ X11/fonts/

100dpi/  75dpi/ PEX/ Speedo/ Typel/ m sc/

On our system, we have all the directories listed and a PEX directory for PEX fonts (you can ignore this



for now; see Appendix B for more on PEX, the 3D extension to X). What you should do is delete any
entries in the XF86Config fileif you don’'t have the corresponding font directory. For example, if you
did not load the 100-dots-per-inch fonts (the 100dpi) directory, then your Files section should look like:

Section "Fil es"

RgbPat h

Font Pat h
Font Pat h
Font Pat h
Font Pat h

EndSecti on

"/usr/ X11R6/1i b/ X11/ r gb"

"/Jusr/ X11R6/1i b/ X11/fonts/ m sc/"
“/usr/ X11R6/ 11 b/ X11/fonts/ Typel/"
"/usr/ X11R6/ 11 b/ X11/f ont s/ Speedo/ "

“fusr/ X11R6/ i b/ X11/font s/ 75dpi /"

We removed the entry for 100dpi fonts.

When running xf86config, you should say you do not intend to use the X font server, even if you'd like
to. If the font server isn’'t running before you start X, then your system may lock up. We found it's much
easier to split the problem. First, get X up and running. Then, configure the X font server (which
provides scaled fonts). Y ou may have to go back and edit the XF86Config file, but that’s alot easier
than having your system lock up.

Configuring the ServerFlags Section

After the Files section comes the ServerFlags section. Again, you rarely have to do much with this. In
fact, we normally have everything commented out in this section. The main options you can set here are

listed in Table 3.7.
Table 3.7Server Flags Options
Option Meaning
NoTrapSignals Core dumps X when asignal arrives; useful for debugging
DontZap Disables Ctrl-Alt-Backspace
DontZoom Disables switching between graphics modes



Most of these flags work backwards. If you uncomment the entry, it turns the feature off. By default, we
comment out (leaving on) the two “don’'t” features. We also comment out (leaving off) the
NoTrapSignals option.

We like being able to kill an errant X server by smply holding down Ctrl-Alt-Backspace, so we aways
comment out DontZap. If you turn on DontZap, you are disabling this feature.

DontZoom disables the keyboard sequences that allow you to switch between graphics modes. We find
this switching to be essential in testing our XF86Config files, so we always |leave this feature on by
commenting it out in the XF86Config file.

Our ServerFlags section, with everything commented out, looks like:

Section "ServerFl ags”
# NoTrapSi gnal s

# Dont Zap

# Dont Zoom

EndSecti on

Just like in UNIX shell scripts, the # character marks a comment line in the XF86Config file.
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Configuring the Keyboard Section

The Keyboard section allows you to set up a number of options about your keyboard, which welistin
Table 3.8.

Table 3.80ptions in the Keyboard Section

Option Usage

Protocol Standard (the default) or Xqueue

AutoRepeat delay rate Sets up the keyboard auto-repeat delay and rate
ServerNumL ock Asks X server to handle NumL ock internally
LeftAlt key Overrides default for left Alt key (Meta)

RightAlt key Overrides default for right Alt key (M eta)
ScrollLock key Overrides default for ScrollL ock key (Compose)
RightCtl key Overrides default for right Ctrl key (Control)
XLeds Allows programsto use LEDs, rather than keyboard
VTSysReq Uses Alt-SysRqg-Fn to switch to virtual terminals
VTInit command Runs command passed to /bin/sh -c, when X server starts up and

has opened its virtual terminal

Y ou almost never want to run the Xqueue protocol, which uses a UNIX SVR3 or SVR4 event queue
driver. With Linux, skip this option.

With X11 Release 6, X finally handles the NumL ock key properly. Y ou probably don’t need to worry
about the ServerNumL ock protocol unless you have older applications that prove to be a problem.

For the key-mapping overrides, you can set each to one of the following values:

Compose
Control
Meta

M odeShift
ModeL ock



e ScrollLock

Thisis probably more than you want to know about your keyboard. See the online-manual page for
XF86Config for more information on this.

Virtual Terminals

Linux supports virtual terminals. A virtual terminal is a pseudo-tty UNIX terminal connected to your
screen. X uses up one virtual terminal, but you may often have many more.

Each virtual terminal takes over your entire display and presents atraditional UNIX textual terminal,
much like what you see when you login. A special key sequence allows you to change between virtual
terminals. When you do this, the screen gets cleared and you see the next virtual terminal.

The magic key sequence to change to avirtual terminal is Alt-Fn, where Fn is one of your keyboard' s
function keys, such as F1. But watch out: In X, the magic key sequence to change to avirtual terminal is
not Alt-Fn, but rather is Ctrl-Alt-Fn. The discrepancy occurs because most window managers capture
al Alt-Fn keys.

NOTE: Most laptops have aspecial Fn key that’s used to provide a second set of functionsto the
keyboard function keys. The Fn key on alaptop keyboard should not be confused with the Fn
notation used here.

A virtual terminal is not very worthwhile when you have a whole screen with multiple xterm terminal
windows. The X environment allows you to use the font of your choice, provides a great many lines,
supports a scrollbar, and copies and pastes—none of which the virtual terminals do. So, we only rarely
use avirtual terminal.

But there’ s one place where a virtual terminal comesin handy: if your X display gets locked up, you can
often switch to another virtual terminal and kill off al the X processes.

The VTSysReq option in Table 3.8 allows you to use Alt-SysReq-Fn instead of the default Ctrl-Alt-Fn.

Putting this all together, our Keyboard section follows:

Section "Keyboard"

Pr ot ocol " St andar d"



# Pr ot ocol " Xqueue"
Aut oRepeat 500 5
#  Server NunmLock
# Xl eds 123
Left Al't Met a
Ri ght Al t ModeShi ft
# Ri ght Ct | Conpose
# Scroll Lock MdelLock

EndSecti on

Note that we comment out most of it.
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Configuring the Pointer Section

The mouse—called pointer in X terminology—is rather easy to set up, but you must watch out for some
tricks. The main reason for thisis that many vendors' mice (e.g., Logitech) are set up to emulate other
vendors mice, most notably Microsoft mice. Because of this, you may have to lie about your mouse.

For example, one of our test systems uses a serial Logitech Firstmouse. This mouse was designed by

L ogitech to emulate the Microsoft serial mouse. What's odd is that the L ogitech mouse has three buttons
(avery good thing for X, as most X programs expect three-button mice), while the Microsoft serial
mouse sports only two buttons.

When we configure the XF86Config file, we claim our Logitech mouse is really a Microsoft mouse (the
other common choice for Logitech miceisto claim that they are Mouseman mice).

The two key things you must specify for your Pointer section is what kind of mouse, e.g., Microsoft, and
what port, if it'saseria mouse.

With this, our Pointer section is rather short:

Section "Pointer"

Pr ot ocol "M crosoft"
Devi ce "/ dev/ttyS0"
EndSecti on

Be sure to put in the type of mouse you have and the device it is connected to, rather than merely
copying our configuration.

The protocol must be one of the options listed in Table 3.9.

Table 3.9Pointer Protocols

Protocol



BusMouse

L ogitech
Microsoft

MM Series
Mouseman
MouseSystems
PS/2
MMHitTab
Xqueue
OSMouse

For Logitech mice, you'll most likely use BusMouse (if abus mouse); for serial mice, you’'ll probably
use the Microsoft or Mouseman protocols, rather than the more obvious Logitech protocol. If your
mouse is connected to a PS/2 port, use the PS/2 protocoal. (If you're using a newer system from a mass
merchandiser like Dell, check the mouse port. Many newer systems feature PS/2 mouse ports, but
they’ re not always called PS/2 ports; for example, Dell callsit amouse port.)

The Xqueue protocol isonly used if you set that up for the keyboard, too. We don’'t advise using this.
The OSMouseisonly for SCO UNIX, not for Linux.

In our case, the mouse is connected to serial port number one, often called coml in the DOS lexicon. In
true UNIX tradition, however, Linux starts counting serial ports with 0. To specify our mouseis
connected to coml, we use a device name of /dev/ttyS0, the Linux device file for this port. We list
commonly used portsin Table 3.10.

Table 3.10Commonly Used Serial Portsin Linux

Port Device File Namein Linux
coml /dev/ttySO
com2 /dev/ttyS1
com3 /dev/ttyS2
com4 /dev/ttyS3

Y our system may also have the /dev/mouse device file set up for the mouse port. No matter what device
file you choose, the device must exist beforehand. (On our system, /dev/imouse isalink to /dev/ttyS0.)



The bus mouse device filesarelisted in Table 3.11.

Table 3.11Bus mouse Device Names

Device Usage

/dev/atibm ATI bus mouse
/dev/logibm L ogitech bus mouse
/dev/inportbm Microsoft bus mouse
/dev/psaux PS/2 or Quickport mice

Note that except for the /dev/psaux PS/2 mice, al the bus mice should use a protocol of busmouse.

There are afew more options for the Pointer section, but you' re normally better off leaving them alone.
(We know; we were curious and we managed to mess things up.)

We list the other Pointer options in Table 3.12.

Table 3.120ther Pointer Section Options

Option Usage

BaudRate rate Specifies the baud rate for the serial mouse

Emulate3Buttons Allows a two-button mouse to act like a three-button mouse; the third
button is emulated by pressing both at once

ChordMiddle Fixes a problem with some L ogitech Mouseman mice

SampleRate rate Fixes a problem with some L ogitech mice

ClearDTR May be required by dual-protocol mice in MouseSystems protocol
mode

ClearRTS May be required by dual-protocol mice in MouseSystems protocol
mode

We generally don't set the baud rate. When we tried to, the mouse didn’t work. If you do this, it is one
time where the Ctr|-Alt-Back space zapping sequence comes in handy.

For best resultsin X, you want to have a three-button mouse. Many X programs assume such a mouse.
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Configuring the Monitor Section

The Monitor section describes your monitor to X. Y ou can define a number of monitorsin the

XF86Config file, as each Monitor section is named. The Screen section (discussed later) then connects a
monitor to avideo card. For example, the following abbreviated entry defines our NEC MultiSync XE17

monitor:

Section "Monitor"

ldentifier "NEC MultiSync XE17"

Vendor Name " NEC'

Model Nane "Mul ti Sync 4FCGe"

Hori zSync 31.5 - 64.3

Vert Refresh 55-120

# Modes fromthe NEC Multi Sync 4FGe nonitor, a close nonitor.
ModeLi ne "640x480" 31 640 680 704 832 480 489 492 520
ModeLi ne "800x600" 50 800 864 976 1040 600 637 643 666
ModeLi ne "1024x768" 81 1024 1068 1204 1324 768 776 782 807

EndSecti on

For each monitor, you need to define the items|listed in Table 3.13.

Table 3.13Monitor Data

ltem Usage

|dentifier string Used to identify the monitor |ater



VendorName string Used for your reference

ModelName string Used for your reference

Bandwidth bandwidth The bandwidth for the monitor, in MHz
HorizSync range Horizontal sync frequencies, in kHz
VertRefresh range Vertical refresh range, in Hz
Gammavalue Gamma correction value for your monitor
Modeline values A single resolution mode

Theidentifier isastring used to refer to the monitor later. Y ou can define more than one monitor in the
XF86Config file.

The HorizSync range describes the horizontal sync frequencies for your monitor. It can be a set of
comma-separated values or arange separated by a dash, such as 42-65, for multisync monitors. Y ou
should get this value from your monitor documentation (where you' [l find most of the key information
needed here).

Theformat for aModelineis:

Model i ne "nane" hori zontal -val ues vertical val ues

For example, the following sets up a standard VGA mode:

# 640x400 @70 Hz, 31.5 kHz hsync
Model i ne "640x400" 25.175 640 664 760 800 400 409 411 450
There can be awhole set of modeline values. Y ou can get this from the probeonly mode of X or from

documentation that comes with X Free86. Some of the relevant documentation islisted in Table 3.14.

Table 3.14Video-Mode Documentation with X Free86
File Usage

VideoM odes.doc Explains—in excruciating detail—how to cal culate modes
modeDB.txt Database of modelines for monitors



Monitors Database of modelines for monitors

All thesefiles are located in /usr/X11R6/lib/X11/doc. An example entry from the Monitors file follows:

#Date: Sat, 17 Sep 1994 00: 50: 57 -0400
#From Erik Nygren <nygren@nt. edu>
Section "Monitor"
| dentifier "NEC Miulti Sync 4FCGe"
Vendor Nanme " NEC'
Model Name "Ml ti Sync 4FGe"
BandW dt h 80Mhz #\
Hori zSync 27- 62KHz #> from noni t or docunentati on
Vert Refresh 55-90Hz #/
ModeLi ne "640x480" 31 640 680 704 832 480 489 492 520
MbdelLi ne "800x600" 50 800 864 976 1040 600 637 643 666
ModelLi ne "1024x768" 81 1024 1068 1204 1324 768 776 782 807

EndSecti on

One of the monitors we have, an NEC MultiSync XE17, was not in either the modeDB.txt or Monitors
file. We found the closest monitor in the listing, an NEC MultiSync 4FGe, and experimented with those
Modelines. Calculating the Modelines yourself isareal pain, so you want to find a monitor or aclose
facsimilein the M onitors or modeDB.txt files.

WARNING: Having said that, be careful about using Modelines for other monitors. Y ou can
destroy your monitor if you' re not careful.




Configuring the Graphics Card Section

The Device section describes your graphics card to X. For example, a standard Super VGA device
appears as the following:

# Standard VGA Devi ce:

Devi ce
| dentifier "GCeneric VGA' Vendor Nane " Unknown"
Boar dNane " Unknown"
Chi pset “generic"

# Vi deoRam 256
# O ocks 25.2 28.3

EndSecti on

A more detailed device section, for an Actix S3 accelerated card, follows:

# Devi ce configured by xf86config:
Section " Devi ce"

| dentifier "Actix GE32+ 2MB"
Vendor Name " Acti x"

Boar dNane "GaphicsENG NE Utra"
#Vi deoRam 1024

#Opt i on "dac_8 bit"

Randac "att 20c490"



Cl ocks 25 28 40 72 50 77 36 45 90 120 80 32 110 65 75 95

EndSecti on

Of these options, the clocks are the hardest to fill in. One option isto try X in probeonly modeto fill in
the details. You can aso look in afile called AccelCardsin /usr/X11R6/lib/X11/doc for more
information on accelerated chipsets and cards. An entry from the AccelCardsfile follows:

Card Vendor . Acti X

Card Model . G aphi csEngi ne32 Pl us
Card Bus (I SA/EISA/VLB) : | SA

Chi pset : S3 86C801

Vi deo Menory : 2048k

Menmory Type (DRAM VRAM) : DRAM

Menory Speed . 45ns

Cl ock Chip . Avasem AV9194- 11

Programmabl e? (Y/ N) - No

Nunmber of cl ocks : 16

Cl ocks : 25.175 28.322 40.0 0.0 50.0 77.0 36.0 44.9
Cl ocks (cont) : 130.0 120.0 80.0 31.5 110.0 65.0 75.0 95.0

Option Fl ags
RANVDAC . AT&T 20C490-11
Subm tter . David E. Wexel bl at <dwex@xfree86. org>

Last Edit Date . Sept 25, 1993



Y ou can convert the Clocks lines into the proper syntax for the XF86Config file by placing the same
valuesin order in aline (or lines) starting with Clocks in the Device section:

Cl ocks 25.175 28.322 40.0 0.0 50.0 77.0 36.0 44.9

Cl ocks 130.0 120.0 80.0 31.5 110.0 65.0 75.0 95.0

Be sureto put al the clock valuesin the original order.
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Combining the Graphics Card with the Monitor to Make a Working X Setup

The Screen section connects a monitor with agraphics card. Y our XF86Config file may have multiple
Devices and Monitors defined. It is the Screen section that connects the two.

A complicated Screen section can look something like:

Section "Screen"

Driver "accel "
Devi ce "Acti x GE32+ 2MB"
Moni t or "NEC Multi Sync XE17"

Subsection "D spl ay"
Dept h 8
Modes "1024x768" "800x600" "640x480"
Vi ewPor t 00
Vi rtual 1024 768
EndSubsecti on
Subsection "D spl ay"
Dept h 16
Modes "640x480" " 800x600"
Vi ewPor t 00

Vi rtual 800 600



EndSubsecti on
Subsection "D spl ay"
Dept h 32
Modes " 640x400"
Vi ewPor t 00
Vi rtual 640 400
EndSubsecti on

EndSecti on

Note that the Screen section uses the monitor and device identifiers we entered earlier. Thisis essential
to connect the screen to the proper monitor and card.

The Driver tellswhat kind of X server you’ re using; the choices are Accel, SVGA, VGA16, VGAZ2, or
Mono. In amost all cases, you'll use SYGA for Super VGA cards (and the XF86_SVGA X server) or
Accdl for any accelerated chipset and X server, such asthe XF86_S3 server we mentioned in the last
chapter.

Each Display subsection covers the modes available at a particular depth. (A depth of eight specifies
eight planesfor color, or 256 maximum colors.) The Modes used refer back to the Modelines for the
monitor that we defined earlier.

Virtual Screens

The Virtual line allows you to define a virtual screen that is larger than the number of pixels supported
by your monitor. The X server will automatically scroll the display when the mouse hits the end. If you
like this effect (we don’t), then set the Virtual resolution to something larger than your monitor allows,
such as:

Virtual 1152 900

Thisvirtual setting creates a traditional Sun Microsystems resolution. Thisis useful if you need to run
older programs that were designed with Sun systems in mind and want to grab more than the default



1024-by-768 screen area available on most PCs.

The ViewPort line tells where the X server should start up. For example, aViewPort of 0,0 tells X that
when it starts up, it should display position 0,0 in the upper-left-hand corner (which iswhat you' d expect
on X). If you'd rather start in the middle (an unlikely option), you can change this.

WARNING: The fvwm window manager supports a different kind of virtual screen. Don’t mix
the two types of virtual screen or you'll likely have trouble.

Running the Xf86config Program

Now that we' ve gone over the contents of the XF86Config file, we can run the xf86config program, or,
if you'd prefer, fill in the file by hand. We recommend using xf86config and then checking the
XF86Config file it builds by hand. The xf86config program isn’t flawless and needs careful supervision.

When you run xf86config, you should not be in the /usr/X11R6/ lib/X 11 directory. Instead, put an
XF86Config filein adirectory in your user account and try copying it later to /usr/X11R6/lib/X11.

Asthe program starts up, it will start asking alot of questions. The xf86config program will prompt you
for alot of the values necessary for the XF86Config file, such as type of mouse, your desires for the
keyboard, and monitor frequencies. When you’ re done, xf86config will write out the datainto afile
named XF86Config in the current directory. (Thisis why you don’t want to be in /usr/lib/X11, which is
asymbolic link to /usr/X11R6/lib/X11, when you run this program.)

Once the xf86config program finishes, you should carefully examine the XF86Config file it generates.
Thisfile will still be incomplete, because you haven't probed for the clocks yet. Edit the XF86Config
file. If it looks OK, then, asthe root user, copy the file to /usr/X11R6/lib/X11, but be sure to back up
any existing XF86Config filefirst.

Now you're ready to try X in probeonly mode.
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Probing for Dot Clocks

The XFree86 X server has a special probeonly mode that outputs values from the X F86Config file and
valuesit detects. Y ou need to run X in this mode to seeif things are going to work and to seeif it detects
any problems.

Run the command line:

X - probeonly

when your system has no extraload on it. Stop any unneeded programs before running this, as any extra
system load may influence the timings X obtains.

The following command runs X in probeonly mode and sends the output to the file named /tmp/x.
values:

X -probeonly > /tnp/x.val ues 2>&1

Be sureto run X from the console. Don't try to run X if you' re aready running X.

If you have some dot clocks in the XF86Config file, then X -probeonly won't try to detect new ones.
Because of this, the first time you run X this way, you should comment out the clocks in your
XF86Config file. After you run X in probeonly mode, you can add the clocks to the XF86Config file
and try it again, seeing if things still seem to work.

Y ou can then look at the file /tmp/x.values, which should contain something like the following:

XFree86 Version 3.1.1 / X Wndow System
(protocol Version 11, revision 0, vendor release 6000)

Operating System Linux



Configured drivers:
S3: accelerated server for S3 graphics adapters (Patchlevel 0)
nm o_928, s3 generic

(using VT nunber 7)

XF86Config: /usr/X11R6/1i b/ X11/ XF86Confi g

(**) stands for supplied, (-) stands for probed/default val ues
(**) Mouse: type: Mcrosoft, device: /dev/ttyS0, baudrate: 1200
(**) S3: Graphics device ID: "Actix GE32+ 2MB"

(**) S3: Monitor ID: "NEC Multi Sync XE17"

(**) FontPath set to

"fusr/ X11R6/1i b/ X11/fonts/ msc/,/usr/ X11R6/ |1 b/ X11/fonts/ Typel/,/
usr/ X1

1R6/1i b/ X11/ font s/ Speedo/, /usr/ X11R6/1i b/ X11/fonts/ 75dpi/,/usr/
X11R6/ i

b/ X11/f ont s/ 100dpi /"

(-) S3: card type: |SA

(-) S3: chipset: 928, rev E or above
(-) S3: chipset driver: nm o_928

(**) S3: videoram 1024k

(**) S3: Randac type: att20c490

(-) S3: Randac speed: 110



(-) S3: clocks: 25.24 28.32 39.99 0.00 50.13 77.02 37.35
44. 89

(-) S3: clocks: 90.11 119.98 80.30 31.50 110.16 65.08 75.17
94. 68

(-) S3: Maxi mum al | owed dot-cl ock: 110.000 MHz

(**) S3: Mode "1024x768": node clock = 81.000, clock used = 80.300

(**) S3: Mode "800x600": node clock 50. 000, cl ock used 50. 130

(**) S3: Mode "640x480": node cl ock 31. 500

31. 000, clock used

(-) S3: Using 6 bits per RGB val ue

(**) S3: Virtual resolution set to 1024x768

Note that many of these values come from our XF86Config file.

Now, add the clocks to the Device section of your XF86Config file. Note that each timeweran X -
probeonly, it returned dlightly different clock values. For example, in this run, we got the following
clock values (formatted for the XF86Config file):

Clocks 25.24 28.32 39.99 0.00 50.13 77.02 37.35 44.89

Clocks 90.11 119.98 80.30 31.50 110.16 65.08 75.17 94.68

From the AccelCardsfile, we found these clocks—close, but not exact:

Cl ocks 25 28 40 72 50 77 36 45

Cl ocks 90 120 80 32 110 65 75 95

Testing Your Configuration

Now you're ready to start X and seeif things work. Typein the following command and see if things



start up:

startx

The startx shell script isthe official way to start X from a user account.
Starting X

The startx script runs the xinit program, which does two things: runs the X server (the program named
X) and then runs the commands in the .xinitrc file in your home directory. These commands should set
up the X applications you want launched on startup. If there’s no .xinitrc file in your home directory,
then xinit runs a default script. The system default .xinitrc fileis/usr/lib/X11/xinit/xinitr c.fvwm (no
dot).

The best way to start out with X is—once you verify your XF86Config file—to copy the system .xinitrc
into your home directory and then edit thisfile. Most of the .xinitrc file comes from the standard
XFree86 installation for Linux; it looks for certain files, few of which will actually exist, and it executes
programs using those filesit finds. The section at the end iswhere you’ll set up the X applications you
want started when X starts.
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In our case, we use xsetr oot to change the screen’ s background color and then launch oclock, a rounded
clock, the fvwm window manager, and two xter ms. No matter what, you need a window manager
program, to control the display. The default window manager on Linux is called fvwm (see Figure 3.1)
and you'll find it highly customizable.

X quits when the last program in the .xinitrc (system or local) stops. Often, this last program is preceded
by an exec statement. \When you quit this last program, X stops and you’ re back at the console. In our

case, we use fvwm as this last—key—process, because you need a window manager running during
your entire X session, making fvwm a natural for thislast process.

All our customizationsto the .xinitrc file fit into afew simple lines:

# Start X applications

xsetroot -solid bisque3

/usr/ bin/ X111/ ocl ock -geom 100x100+0+6 &
/usr/bin/ X11l/ xterm-ls -geom 80x24+3+372 &
/usr/bin/ X111/ xterm-ls -geom 80x48+264+13 &

exec fvwm

Thefull .xinitrc file will look something like the following:

#! / bi n/ sh

userresour ces=$HOVE/ . Xr esour ces

user nodmap=$HOVE/ . Xnodmap

sysresources=/usr/ X11R6/|i b/ X11/ xinit/. Xresour ces

sysnodmap=/ usr/ X11R6/ | i b/ X11/ xi ni t/ . Xnodmap



# merge in defaults and keymaps

if [ -f $sysresources ]; then
xrdb -nerge $sysresources

fi

if [ -f $sysnmodmap ]; then
xnmodmap $sysnodnmap

fi

if [ -f Suserresources ]; then
xrdb -nerge $userresources

fi

if [ -f Susernodmap ]; then
xnmodmap $user modnap

fi

# start sonme nice prograns

xsetroot -solid Steel Bl ue



# Changed |ines are bel ow
xterm - geom 80x32+264+0 -Is &
xt erm - geom 80x32+0+250 -Is &
ocl ock -geom -7-7 &

exec fvwm

If you don’t set up a .xinitrc file and there is no system one, the default behavior isto create asingle
xterm window in the top-left corner of the screen. This xter m then becomes the key process, even if
you later launch awindow manager. When this xterm exits, X exits.

Chances are you can start with the above file and customize it to your needs | ater.
Stopping X

To stop X inthe no .xinitrc file configuration, you need to find the xterm window that started out in the
upper-left corner (you might have moved it) and exit it. You'll soon be out of X and back to the boring
old terminal mode.

If you use a .xinitrc file, smply exit the window manager to exit X. Normally, you can exit the window
manager from a menu called up by placing the mouse over an empty area of the screen and holding
down the leftmost mouse button. If this doesn’t work, try any and all mouse buttons.

Tuning Your Modes

It' s likely that the default mode in the XF86Config file will specify a 640-by-480 resolution. Chances
are your hardware supports much higher resolutions. While running X, you can press Ctrl-Alt-K eypad-
+ to switch to the next mode in the XF86Config file.

Thisisvery useful, because the way X comes up may not look like anormal screen. If thisisthe case,
try switching modes to see if things get better.

Y ou can also change the XF86Config file to start up in the best mode. Look for the Screen section in
your XF86Config file. You'll want to change the modes line from something like:



Mbdes "640x480" "800x600" "1024x768"

to

Mbdes "1024x768" "800x600" "640x480"

Note that we merely put the best mode first. This makes XFree86 start up in 1024-by-768-pixel-
resolution mode, a much nicer display mode, especially for X. Before doing this, though, make sure that
all graphics modes work by using Ctrl-Alt-K eypad-+ while X is running. Ensure that each change
resultsin avalid display.

VGA to the Rescue

If al the preceding methods have failed, you may want to fall back on VGA, just to get X up and
running. Thisis presuming, of course, that you don’t have aplain old Super VGA card, for which the
Super VGA modes would be most appropriate. Instead, the theory isthat if you can’t get your super-
duper card to run X in its super-duper accel erated mode, maybe you can get it running in plain old VGA.
Most PC graphics boards support the VGA modes, so this method, while it won't take advantage of the
power of your graphics card, may at least allow you to run X if you can’t so far.

In the next section, we'll show how to get ageneric VGA file built. This step is usually much quicker
than getting the file properly built for your graphics hardware.

WARNING: Setting up XFree86 incorrectly can harm your system hardware, so watch out.

Using the Default Super VGA

In this section, we discuss using the sample Super VGA XF86Config file that comes with XFree86. Y ou
should always set up the XF86Config file for your exact hardware configuration. We only mention this
technique because setting up X can prove to be nearly impossible. It is always best to set up X for your
hardware. Remember, you were warned.

Thefirst thing to do is find the example XF86Config file that comes with XFree86. Thisfile, usualy
named XF86Config.eg and stored in /usr/X11R6/lib/X 11, has the default mode for a 640-by-480-pixel
Super VGA device. Most PC graphics boards support this mode, so you might be in luck.

Copy the XF86Config.eg file and edit it. You'll need to add the data about your mouse and monitor. In



fact, the more you can fill in, the better. When you’ re done, you can copy thisfile to XF86Config and
start up X. If you do use the Super VGA example file, you must use this X server. (Unless you have an
Accel screen section set up, none of the accelerated X servers will work.)

Remember that running X this way may damage your hardware (don’t say we didn’t warn you). The
only reason you want to run in alower-resolution modeisif all elsefails.

Again, it's best to configure X for your hardware. Only try the Super VGA mode if you have a card for
which all elsefails (unless, of course, your graphics card is a Super VGA card and the XF86_SVGA
program is the appropriate X server).

If you're still having problems with X, you may want to look for extra help on the Internet.
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Making the Most of X

By now, you should have X up and running. Even so, with only a window manager and a few shell
windows (xter ms), you haven’'t seen much at al about what X can do for you and how to configure X
more to your liking.

Setting Up Your X Account

Depending on your preferences, there are different programs you may want to set up in your X
environment. If you're new to UNIX, you may want to run afile manager program such as xfm, as
shown in Figure 3.5.

Figure 3.5 The X file manager in action.

If you're more familiar with UNIX, you’ll probably want to run a number of shell windows with the
program called xterm. xterm presents a UNIX shell in awindow but alows you to specify the number
of lines, the fonts, and the colors used. Y ou can also copy and paste between xter m windows, a handy
feat with long, complicated UNIX command lines. (See the section on xterm later for more on this
handy application.)

Configuring the Xterm Program

The xterm program is probably the most popular X program. It seems kind of funny to run a shell
window program, which iswhat xterm is, in afancy graphical environment. But we're still running X
on top of Linux and we still need access to the UNIX environment.

Figure 3.6 shows xterm.
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Figure 3.6 The xterm program.

The neatest things about xter m are that you can:

Run multiple shell windows (xter ms) at once.

Control the size of each xterm window.

Control the fonts and colors used by the xter m program.

Copy and paste between xterm windows and other X programs.
Use a scrollbar to view program output that has scrolled by.

Even though it’s called xter m, the program isn’t really aterminal emulator; it provides you with a
UNIX shell window.

Controlling the Size of the Xterm Window

The simplest way to control the size of an xterm window is through the -geometry command-line
parameter:

gilbert:/$ xterm-geonetry W dt hxHei ght &

With this parameter, the Width is the number of characters wide, almost always 80, and the Height is the
number of linesto use. We find that 40 is a good number (the default is 24 lines).

Just about every X program supports the -geometry command-line parameter, but virtually every X
program treats the -geometry command-line parameter differently from xterm (xterm isthe main
exception, in other words). While you specify the width and height in terms of characters with xterm,
just about every other X program treats the -geometry as the size in pixels. Thisisimportant to note if
you create some really small windows.

For example, the command to start xter m with 80 columns (the default) and 40 linesis:
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$ xterm -geonetry 80x40 &

With the -geometry command-line parameter you can also specify the starting location in pixels. The full
syntax is:

-geonetry W dt hxHei ght +X+Y

In this case, X and Y specify the location of the upper-left corner of the program’s window in pixels. In
X, the origin is aso in the upper-left corner of the screen, so the following command creates an xterm
window offset 10 pixels (in both X and Y) from the upper-left corner:

gilbert:/$ xterm-geonetry 80x40+10+10 &

Y ou can skip the size (width and height) or the location (x and y). The following are all valid commands:

gilbert:/$ xterm-geonetry 80x40 &
gilbert:/$ xterm-geonetry +10+10 &

gilbert:/$ xterm &

Setting Up a Scrollbar for Xterm

By default, xter m does not provide for a scrollbar, athough oneis available. Y ou can use the -sb
command-line parameter:

gilbert:/$ xterm-sb &

This creates a scrollbar in the xterm window (usually on the left side).

The xterm scrollbar is kind of tricky. Use the middle mouse button to move to the position you want.
The right mouse button (assuming you have a three-button mouse) moves back, while the left mouse
button moves forward. We aimost always just use the middle mouse button.



In addition to the -sb command-line parameter, you can request a scrollbar for xterm in an X resource
file.
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X Resource Files

Another topic under X that is different from the Windows and Macintosh environments is resource files.
You'll find that X resource files are either the savior or bane of your existence. Like the Windows and
Macintosh systems, resource files on X allow you to customize fonts, colors, and text messages, all
without access to the application’s source code.

This concept is great. You can tell an application to use a more readable font, you can get rid of garish
colors, you can even write Finnish messages in place of all the English ones, or you can fix up the
English messages to something more to your liking.

X resource files provide a powerful mechanism to customize just about every X application. There are
many |ocations—both within a resource file and on disk—to which you can place these resources files.
Because many options conflict, it's easy to get lost in all the detalls.

Stripped to its basics, an X resource fileis an ASCI| text file that specifies some option for a program or
programs. Each line of the resource file specifies aresource to set and its value. For example, you can
specify in an X resource file that all xterm programs should start up with the scrollbar turned on, which
we' [l show how to do soon. Y ou can also control fonts, colors, and alot of the text displayed by most X
programes.

To set up the scrollbar commands for xterm in aresource file, create afile named XTerm (note the
capitalization) in your home directory. Both the file name, XTerm, and the location (your home
directory) are essential. Put in the following lines:

XTermscrol | Bar: True

XTer msaveli nes: 1000

These X resource commands tell xterm to use a scrollbar and to save 1000 lines in its scroll buffer. Save
thisfile and start another xterm program. Y ou should see a scrollbar.

For more on X resource files, see the book list in Appendix A.

Controlling Fontsand Colors



Like most options, you can control xterm’s choice of fonts and colors from both command-line
parameters and X resource files. What we usually do is set up the options we always want in an X
resource file and then use the command-line parameters only for options we rarely need.

Normally, we' re happy with xterm’s color defaults: black text on a white background. It’ s the font we'd
like to change. By default, xter m uses the font named fixed, a fixed-character-size font (as opposed to a
proportional font). We find this font far too small, so we'd like to use alarger one.

For setting the font, you can use the -font command-line parameter or set the font resource. To do the
latter, you can add the following line to the XTerm file you created:

XTermfont: -*-courier-nmediumr-norml--14-140-75-75-m 90-*
This sets up a much more pleasing (to our eyes at least) and larger font for xterm.
To get alist of the available fonts, use the program xlsfonts, which will present you with ahugelist. For
xterm, you want afixed-width font. The Courier fonts typically are fixed-width, as are the Lucida

typewriter fonts. In the very long font names, the fixed-width fonts should have an mor ¢, as shown
here, after the two 75s:

-adobe-couri er-nmedi umr-normal --14-140- 75- 75- m 90-i s08859-1

Asusudl, to test this, save the XTerm file and start another xterm program.

For our XTerm file, we set the following resources:

I XTermresource file

XTer ntforeground: bl ack

XTer mfcur sor Col or: bl ack



XTer ntbackground: white
XTerntscrol | Bar: True
XTer ntsaveli nes: 1000
XTerntfont: -*-courier-nmediumr-normal--14-140-75-75-m 90-*
Lines beginning with an exclamation mark (!) are comments. We list the most-used xter m command-

line parametersin Table 3.15.

Table 3.15Commonly Used Xterm Command-Line Parameters

Par ameter Meaning

-bg color Sets background color; defaults to white
-cr color Sets color of text cursor; defaults to black
-display hostname:0 Sets name of X display to which to connect
-e program [args] Runs program instead of shell

-fg color Sets foreground color; defaults to black
-fn fontname Uses the given font

-font fontname Uses the given font

-geometry geom Uses given size and location

-Is Turns shell into login shell

-sb Turns on scrollbar
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Copying and Pasting between xterm Windows

One of the best benefits of xterm over the console terminal is that you can copy and paste text between
xterm windows. Thisis very handy if you edit documents. Y ou can view one document in one xterm
window and edit another in a different xter m window, copying and pasting between the two.

Xterm is highly configurable, but in the default configuration, you select text by holding down the left
mouse button and dragging over the text you want to select. Double-clicking over aword selects just
that word. Triple-clicking anywhere in aline selects the entire line.

To paste, press the middle mouse button. The text will be inserted, just asif you typed it.

Xterm just presents a shell window. Inside the xterm window, you run text-based shell programs, few
of which know anything about the mouse and selecting text. Therefore, you have to ensure that the
program you run within the xterm window is ready for the pasted text. In the elvistext editor, for
example, you should enter input mode by typing i in command mode.

NOTE: Elvisdoes not support middle-mouse button pastes, which is very annoying. To paste in
elvis, you must hold down the Shift key while you press the middle mouse button.

Our fix isto use adifferent vi clone that comes with Linux, called vim. Vim fully supports mouse
pasting in xter m windows without the hassle of elvis.

Other Shell Window Programs

In addition to the ubiquitous xter m, Linux ships with afew other shell programs, including
color_xterm, rxvt, and shelltool.

If you want a shell with color, use color _xterm. This program acts just like xterm, but it presents alot
more color. For example, when you make a directory listing with Is, color _xter m presents directoriesin
one color and ordinary filesin another.

The rxvt program is very similar to xterm. Many claim that rxvt uses a smaller memory footprint than
xterm, but we find its quirks aren’t worth the difference (particularly with Linux shared libraries, which



reduce xterm’s memory footprint to areasonable level).

If you use Open Look applications on a Sun system at work, you will find yourself right at home with
shelltool, found in /usr/openwin/bin.

Y ou must have loaded the Open Look applications when you installed Linux to have this program. We
recommend you install these programs, which also include the olwm and olvwm window managers.

All in all, we tend to only use xter m instead of other shell window programs, because xterm remains
constant on al the UNIX systems we use, at home and at work.

Starting X Automatically at Boot-Up and Creating an X Login Screen

Up to now, we' ve been running startx to begin an X session. You still need to login at the console and
start X yourself (or use the automatic method we describe later). In addition to this method, there’'s a
way to set up an X login screen, using XDM. XDM stands for the X Display Manager; it isameansto
control an X session. As such, XDM is generally much nicer to the user, asit automatically starts the X
server and presents agraphical login window, like the one shown in Figure 3.7.

Figure 3.7 A graphical login window.

The X Display Manager is run from a program called xdm. While xdm takes a little getting used to, we
like it better than the star tx/xinit that we' ve been running so far. Thisis because startx (which runs
Xinit) requires you to login to atext screen and then start up X (viastartx). Xdm allows you to log
directly into an X session.

Xdm also allows one program to control your workstation’s console and a number of X terminals. If
you'reinterested in this, look in Appendix A for books that cover xdm.

To set up xdm, you need to edit at least one system file, akey file used when booting Linux; thisisa
serious endeavor. Always back up any system file before you edit it.
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UNIX Run-Levels

Xdm isusualy set to trigger what is called arun-level. With afew exceptions, run-levelsin UNIX isan
arbitrary concept that mostly follows ancient UNIX traditions. The run-level Simplies a single-user
stand-alone system.

In Linux, run-level 1 and higher are multiuser. This means that more than one user is alowed to login.
On many systems, run-level 3 starts networking. Thisis also the default Linux run-level. Linux has
special run-levels for power-fail (which shuts the system down) and the Vulcan death-grip (Ctrl-Alt-
Backspace).

Y ou can get some ideas about run-levels by looking in the /etc/inittab file. In/etc/inittab, one of the

first entries will be something like the following:

# Default runlevel.

I d: 3:initdefaul t:

NOTE: In Sackware 2.3 (and the first edition of this book), the Linux default run-level was 5.
The default X run-level was 6. It has changed to 3 and 4, respectively. Now, run-level 6 will
reboot the system, a great surpriseif you want it to run X.

This states that the default system run-level is 3. When Linux boots up, it will boot into run-level 3.
Later in the /etc/inittab file, you'll find something like:

x1l:4:wait:/etc/rc.d/rc.4
This states that on entry to run-level 4, /etc/rc.d/rc.4 should be run. Thisfile, then, starts up the X

Display Manager, which presents an X login screen.

On our system, /etc/r c.d/r c.4 starts the following program:



# Tell the viewers what's going to happen...

echo "Starting up the X Wndow SystemV.11 R6..."

# Call the "xdnf program

exec /usr/ X11R6/ bi n/ xdm - nodaenbn

Thisiswhat starts up xdm. To get xdm up and running, all you should really have to do is edit the /etc/
inittab asroot and change the following line:

id:3:initdefaul t:

to

id:4:initdefaul t:

That’sit. Everything else comes preconfigured. Y ou may want to change the configuration, but you
have a good start.

After making these changes, when you next boot Linux, you' [l boot into run-level 4 rather than run-level
3. The process of going into run-level 4 will start xdm, because of what’sin the /etc/rc.d/rc.4 file.

Before doing this, though, make a copy of /etc/inittab. Y ou also should test xdm before setting the
system to boot into it, because you always want to be able to boot Linux. (Making a mistake in /etc/
inittab can result in aLinux that won't boot.) To test xdm, you can type in the following command as
root, to changeto run-level 4 now:

#init 4

Thiswill jump you to run-level 4. Be patient; this command takes a while.



Be sure that X is not running when you do this. Y ou should be logged in as root at the console.

If you set up your .login or .profilefileto automatically call startx when you login (see “ Starting X
Automatically on Login” later), you must disable thisfirst. These two methods for starting X conflict.
Quit X and then comment out those lines you added to the .login or .profilefile, for example:

if ( "ttty == '/dev/ttyl' ) then
# Conment ed out .

# startx

endi f

After awhile, you should see agraphical login screen. It is best to test xdm using init 4 first, to seeif
everything is set up correctly. Try to login and see what happens. If it works, you're in business and you
can confidently modify the /etc/inittab file.

The xdm configuration files are in /usr/lib/X11/xdm. If you want to change the background color for
the login screen, look in Xsetup_0 in that directory. Y ou probably won't have to edit much in /usr/lib/
X11/xdm, especiadly for a stand-alone Linux system without X terminals on the network. (If your needs
are more demanding, you’ll need to look into a book on X, such as The UNIX System Administrator’s
Guideto X; see Appendix A for more on this.)

User Accounts Under Xdm

While you probably won't have to edit any of the xdm system filesin /usr/lib/X11/xdm, it’s likely
you'll have to edit files in your home directory. By default, xdm runs afile named .xsession from your
home directory, instead of the .xinitrc that is run by startx (and xinit).

To create the .xsession file, you can start by copying your .xinitrc file to .xsession in your home
directory. (Remember to put in the leading period on the filename in your home directory.) Then modify
thisfile like you changed the .xinitrc file.

Here' sacopy of our .xsession file:

#!/ bi n/ sh

userresour ces=$HOVE/ . Xr esour ces



user nodmap=$HOVE/ . Xnodmap
sysresources=/usr/ X11R6/1i b/ X111/ xi nit/. Xresources

sysnodmap=/ usr/ X11R6/1i b/ X11/ xi ni t/ . Xnodnmap

# merge in defaults and keymaps

if [ -f $sysresources ]; then
xrdb -nerge $sysresources

fi

if [ -f $sysnmodmap ]; then
xnmodmap $sysnodnmap

fi

if [ -f Suserresources ]; then
xrdb -nerge $userresources

fi

if [ -f Susernodmap ]; then
xnmodmap $user modnap

fi



# start sonme nice prograns

xsetroot -solid Steel Bl ue

xterm - geom 80x32+264+0 -Is &
xt erm - geom 80x32+0+250 -Is &
ocl ock -geom -7-7 &

exec fvwm

If you don’t want to start up X at boot time, you may want to start X every time you login.
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Starting X Automatically on Login

If you don’'t set up xdm, you’ll need to type in startx after you login to get X and all these applications
inyour .xinitrc file started. If you don’t like to enter startx every time you login, and you' re sure that
you want to run X every time you login, you can put the startx command in your .login or .profilefile
(depending on the shell you use, csh or ksh). If you do, be sure that you’ re running from the console
only. Otherwise, the .login or .profile file will error out if they get run from elsewhere (such as when
you login over aseria line or from another virtual terminal).

The way to check for thisisto check the result of the tty program. The tty program returns the current
devicefile used for your terminal. When run from an xterm shell window, tty will print out something
like /dev/ttypl (for the first pseudo-terminal device). But, when run from the console (from the first
virtual terminal), tty will print out /dev/tty1. When run from the second virtual terminal, tty prints out /
dev/tty2 so we can check for /dev/tty1.

To do this, we can enter tty at the console (before starting X):

$tty

/dev/ttyl

NOTE: Usethevaluetty returnsfor you, not necessarily the value we received.

Armed with this information, you can edit your .login file (presuming you use the C shell, csh, asyour
shell) to add the following lines:
if ( "ttty == "/dev/ttyl ) then
startx

endi f



Thiswill start up X when you login at the console. Y ou can also set up your account to log you out when
you quit X. Most of the time, we begin X at login and quit X when we want to logout. If thisfits your
pattern, you can change the .login file to contain the following:
if ( "ttty == "'/dev/ttyl' ) then
startx

| ogout

endi f

The X Font Server

The X font server isaspecial program that can scale fonts. This ability dramatically increases the
aready-prolific set of X fonts available on your system (use the xIsfonts command to list these fonts).
To get the font server up and running, you must:

» Configure the font server and tell it where to get fonts.
» Configure the font server to start up before X does.
» Configure the X server to communicate with the font server.

To configure the font server, we need to tell it where to find the scalable fonts. Luckily, Linux comes
with aworkable preconfigured file, /usr/X11R6/ lib/X 11/fs/config.

To start the font server, use the xfs (short for X font server) command. Enter the following command as
root:

# xfs -port 7000 &
This uses the default configuration file, /usr/X11R6/lib/X11/fs/config, and runs on TCP/IP port 7000
(an arbitrary port to which the X font server defaults).

Once started, we can verify that the font server is running by using the fsinfo command:

gilbert:/$ fsinfo -server hostnane: port



Y ou need to fill in the hostname and port number. For example, with a hostname of eric and the default
port number of 7000, the command would be:

gilbert:/$ fsinfo -server eric: 7000

Y ou should see output like the following:

nanme of server: eric: 7000
ver si on nunber: 2
vendor string: X Consortium
vendor rel ease nunber: 6000
maxi mum r equest si ze: 16384 | ongwords (65536 bytes)
nunber of cat al ogues: 1
al
Nunmber of alternate servers: O

nunber of extensions: 0
Once you verify that the font server is running, you can set up XFree86 to communicate with the font
server. Thisis necessary so that X applications can take advantage of the font server’s fonts.

To get the X server ready to accept the font server, you need to adjust its font path, or fp. Enter the
following commands:

gilbert:/$ xset +fp tcp/eric: 7000

gilbert:/$ xset fp rehash



In your case, you need to replace eric with your system’s hostname. The first command tells the X
server to use a TCP/IP port as a sort of font directory; the tcp/hosthame: port syntax is the standard way
to do this. The second command tells the X server to query again for all the available fonts.

If you're running xdm (see “ Starting X at Boot-Up” earlier), you should stop that, verify that things
work manually, and then set up xdm again. Problems with the font server may cause X to quit. If X
quits, this may prevent an X-based login, leaving you in an unhappy situation.

Previous | Table of Contents |[Next




’Previ ous ’Tabl e of Contents ’Next ‘

Setting a Screen Background Image

In X, you can display a bitmap image, a solid color, or a graphics file as your screen background,
depending on the program you use to accomplish this task.

The xsetroot program sets the screen background color. It can also set the screen background to a
monochrome bitmap. Our .xinitrc file sets the background color to Steel Blue. Other good screen
background colors include bisque3 and MediumTurquoise. Y ou can see the whole list of X color names
in the text file /usr/lib/X11/rgb.txt. Thisfile contains a number of entries, including:

255 239 213 PapayaWi p

255 235 205 Bl anchedAl nond

50 205 50 LineG een

The xsetroot program can also be used to set the screen background to a monochrome bitmap, stored in
an X bitmap file. The syntax for setting the screen background to abitmap is:

gilbert:/$ xsetroot -bitmap filenane -fg fore -bg back

where filename is the name of the file containing the bitmap and the fore and back are optional
parameters that set the image' s foreground and background color, respectively. Use the color names
from thergb.txt file explained earlier.

For example, if you have an X bitmap file named prisoner .xb, you can set it to be tiled over the screen
background with the following command:

gilbert:/$ xsetroot -bitmap prisoner.xb

You'll see ascreen like that shown in Figure 3.8.



Figure 3.8 Using abitmap as the screen background.

Because the image looks good in black and white, we skip the -fg and -bg options to xsetr oot (and leave
the famous penny-farthing bicycle aone).

If, instead of an X bitmap file, you have a GIF, TIFF, or JPEG image, you can use xv to display the
Image. Xv isavery neat image and file manager that sports the ability to convert images from one
format to another and away cool Visual Schnauzer. Normally, you display images in xv’s window, but
It can also display images on the screen background, also called the root window.

For xv, use the following syntax to display an image on the root window:

gilbert:/$ xv -quit -root -nmax fil enane

where filename is the name of the file you want to display. When you run this command on an image
file, you'll see aresult like the onein Figure 3.9.

Figure 3.9 Using xv to set an image file for the screen background.

With complicated color images, you can soon fill up your colormap from the screen background image.
This may lead to color flashing as X programs run out of colorsin the default colormap and therefore
create their own colormaps.

The Fvwm Window Manager

The window manager is one of the most important applicationsyou’ll run, asit sits around every
application window on the screen and can influence how the windows work. The de facto window
manager for Linux isfvwm.

Thiswindow manager provides agreat deal of control over the way you interact with X, especially
because fvwm supports a host of configuration options. While you can run any window manager you


javascript:displayWindow('images/03-08.jpg',879,608 )
javascript:displayWindow('images/03-08.jpg',879,608)
javascript:displayWindow('images/03-09.jpg',996,531 )
javascript:displayWindow('images/03-09.jpg',996,531)

want, fvwm seems to be the most popular in the Linux world. It’s not documented in many places or X
books, so we'll show you how to set up fvwm for your Linux system.

Y ou can run only one window manager at atime.
Configuring Fvwm

Most window managers under X support a configuration file. Usually, thisfileislocated in adot filein
your home directory. Most window managers aso follow a naming convention for their configuration
file. For the mwm window manager, the file is named .mwmrc. For twm, it's .twmrc. For fvwm, it's..
fvwmrc.

At startup, fvwm will look for your customizations in afile named .fvwmrc in your home directory. If
you have no .fvwmrc file (which is likely when you start out), fvwm will look for a system file named /
usr/lib/X11/fvwm/system.fvwmrc. If that file, too, is missing, fvwm will exit.

Because fvwm is avery complex window manager, you should copy the system.fvwmr c file or one of
the example files to your home directory and name it .fvwmr c. By starting from a working example,
you'll find it alot easier than creating a.fvwmr c file from scratch.

Once you find the fvwm system directory, you'll see a number of sample configurationsin the
sample_configsdirectory. It’'s easiest to configure fvwm from aworking model, so you can either copy
system.fvwmr c or one of the filesin the sample_configs directory.

Once you have copied aworking configuration file into your home directory, the next step isto start
customizing. The .fvwmrc fileis very long, so we'll provide an overview of the areas you' re most likely
to customize and then provide an example .fvwmr c file—a very long example—that you can use. Just
browsing this example should give you plenty of ideas. In addition to our example, you may want to
look at the fvwm example files mentioned earlier and look at fvwm’s online-manual page.

In the .fvwmrc file, the order of itemsis very important. It’s best to start with a working example and
then search for the items we mention. Change the item’ s value, but leave the item itself in the same
relative position in the .fvwmrc file.
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Configuring Fonts and Colors
The foremost areayou'll likely customize in the .fvwmrc file is fonts and colors.

Each window manager, including fvwm, allows only one application at atime to get keyboard input.
Thiswindow, usually called the active window or the keyboard focus window, is usually highlighted by
the window manager. In the .fvwmr c file, the HiForeColor sets the text foreground color for the active
window’ stitle. The HiBackColor sets the active titlebar color. The StdForeColor and SdBackColor
work similarly for nonactive windows.

We use the following colors (copied from the default .fvwmrc file):

St dFor eCol or Bl ack

St dBackCol or #60a0c0

# this is used for the sel ected w ndow
Hi For eCol or Bl ack

Hi BackCol or #c06077

Window managers usually support two policies for selecting which window is made active: click-to-
focus and focus-follows-mouse. Few people agree on which is better (Microsoft has decided click-to-
focusis better, though). Choose the mode you want.

If you want focus-follows-mouse, ensure that the following line is commented out:

#C i ckToFocus

If you want click-to-focus, then uncomment (remove the # character) the same line:



Cl i ckToFocus

For fonts, you can control a number of the fonts used by fvwm:

Font -adobe-hel veti ca-medi umr-*-*-14-*-*_*_*_*_*x_*
#Font -*-times-medi um i -F-F-*-140-F- Kok xoxx

W ndowFont -adobe-helvetica-bold-r-*-*-12-*-*_*_*_*_%*_x
#l conFont -adobe-helvetica-nmediumr-*-*-11-*-*_-*_*_*_=*_x

| conFont fixed

The asterisks (*) in the font names are wildcards. We only specify the minimum amount of data
necessary to get Helveticafonts at 10 and 12 point. A few fonts are commented out. Y ou can
uncomment these lines (and comment out the corresponding line) to try these other fonts, or type in your
own font names,

By default, fvwm asks you to place each new window that appears on the screen. This can be areal pain,
so we usually ask fvwm to place windows for us—you can always move them later—by setting the
oddly named RandomPlacement option. Uncomment the following line to get this effect:

RandonPl acenent

Y ou also need to comment out the following line:

#NoPPosi ti on

By default, fvwm places no border around dialog windows (called transient windows in X terminology).
To make fvwm act more like the Motif window manager, uncomment the following line:

# If you want decorated transient w ndows,



# uncomment this:
# Ensure that a titl ebar appears on dial ogs.

Decor at eTr ansi ent s

Testing Your Fvwm Configuration

Now that we' ve made a change to our .fvwmrcfile, it’s time to test our new configuration. To do this,
you need to restart fvwm. Y ou can either quit X and restart everything or call up Fvwm’s root window
menu, where you’ll find aRestart fvwm choice. (It may be on a submenu.) Y ou can access fvwm'’s root
menu by holding down the left mouse button over the screen background.

Turning off the Virtual Desktop

Both XFree86 and fvwm provide the ability to use virtual screen space, screen space beyond the
confines of your monitor’s resolution. XFree86 callsthisavirtual screen, and fvwm callsthisavirtual
desktop.

These two methods tend to conflict, and frankly, we don’t have much use for either kind of virtual
screen space, as we don'’t run that many X applications at once and we can iconify windows to get them
out of the way. Furthermore, it’s easy to accidentally warp to one of fvwm’svirtual desktop spaces,
which tends to get annoying.

Because of all this, we turn off fvwm’svirtual desktop in our .fvwmr c file with the following:

DeskTopSi ze 1x1

Y ou specify the desktop value in units of the screen size; 1x 1 means no virtual desktop.
Placing Icons

Fvwm'’s defaults result in bizarrely placed icons, with hidden icons strewn throughout the screen. We
want to change this. To do so, use the IconBox command in the .fvwmr c file. We like our icons to go
across the top of the screen, but we start from an offset of about 130 pixelsto leave room for the round
oclock window we place in the upper-left corner of the screen. (See our .xinitrcfile, listed earlier.)



The IconBox specifies arectangular area where you want the icons to appear. Here's our area:

| conBox 130 5 600 15

Configuring the Good Stuff

Fvwm also supports something called modules, add-ons that you can configure and run. The most
popular add-on is called GoodStuff; it places a window on your screen from which you can launch
applications or menus, sort of like atoolbar or the Windows 95 command area at the bottom of the

Sscreen.

Then you can turn on GoodStuff by uncommenting the GoodStuff lines in the InitFunction and
RestartFunctions sections:

Function "I nitFuncti on"

#Module "I1"

#Exec "I"

Modul e "I"

#Module "I1"

#Exec "I"

#\Wai t "I"

#Desk "I"

#Exec "I"

#\Wai t "I"

#Desk "I"

EndFuncti on

FvwnBanner

xpnr oot /usr/include/ X11/ pi xmaps/ fvwm xpm &
GoodSt uf f

FvwnPager 0 3

exec xterm -geonetry 80x64+0+0 &

xterm

0 2

exec xmh -font fixed -geonetry 507x750+0+0 &
xmh

00



Functi on "Restart Functi on"

#Exec "I" xsetroot -solid "#266294"
Modul e "1" GoodSt uf f
#Module "1" FvwrPager 0 3

EndFuncti on

Either way works. The InitFunction section allows you to specify a set of X applicationsto launch at
fvwm startup. Because this overlaps with the .xinitrc file, we typically skip starting any applicationsin
the InitFunction section.

Toward a Motif-Like Look and Fed

One of fvwm’s claimsto fameisthat it is afree window manager that looks alot like the Motif window
manager, mwm, used on just about every commercial version of UNIX. Unfortunately, while fvwm
looks like Matif, it doesn’t act as much like mwm as you’ d expect. The similar look of fvwm can fool

you.

Take heart, though, as there are afew things you can do to make fvwm act more like mwm. Take alook
at our .fvwmrcfile, later, and you' |l see alot of mwm-like behavior.
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Putting It All Together

To put al thistogether, the following is our .fvwmrc file. Y ou can use this as a base for your
modifications. We don’t expect you to type thisin. Instead, we provide it as a source of ideas and
information for configuring fvwm to your liking. The only lines we changed—and there are only a
few—are marked in italic type.

HUHHAHHH AT R AR AT RH R AR

#

#

#

#

set up the colors

K sone people like bright clear colors on
t heir wi ndow decorati ons.
These people, | guess would nostly be fromnice

sunny/ good weat her pl aces

i ne California.

St dFor eCol or Bl ack

St dBackCol or Li ght SkyBl ue
Hi For eCol or yel | ow

Hi BackCol or PeachPuf f 1
Pager BackCol or Bl anchedAl nond



# Me, I'mfrom Upstate New York and live
# in New Hanpshire, so | prefer

# these dark nmuddy colors...

# this is used for nonsel ected w ndows,
# menus, and the panner
St dFor eCol or Bl ack

St dBackCol or #60a0c0

# this is used for the sel ected w ndow

Hi For eCol or Bl ack
Hi BackCol or #c06077
Pager BackCol or #5c54c0
Pager For eCol or orchi d
Sti ckyFor eCol or Bl ack
Sti ckyBackCol or #60c0a0

# Menu col ors
MenuFor eCol or Bl ack

MenuBackCol or grey



MenuSt i ppl eCol or Sl at eG ey

HAHHHHHHHHH BB R BB H BB H B R B R R R BB HHHHH

# Now the fonts - one for nenus, another

# for wwndow titles, another for icons

Font -adobe-helvetica-mediumr-*-*-14-*-*_*_*x_*_%_x
#Font -*-times-nmedi umbi - *-F-F-140-F -k ko ko

W ndowFont - adobe-hel vetica-bold-r-*-*-12-*-*_*_*_*_=*_x
#l conFont - adobe-hel vetica-mediumr-*-*-11-*-*_-*_*_*_x_x
| conFont fixed

HAHBHBHHHHHHH BB H BB H BB R HHHHHHHHH

# Set up the mmjor operating nodes

#

HHHBHBH FOCUS STUFF HAHBHBHH

# Set windows to autoraise after 750

# mlliseconds if you like it.

# Aut orai se can sonetines obscure pop-up

# w ndows. Performance i s now

# simlar to olvwir s auto-raise feature.

#Aut oRai se 750



# Normally, we'll be in focus-foll owsnouse
# node, but uncomrent this
# for mmstyle click-to-focus

#C i ckToFocus

HHHBHBH | CON STUFF HHHBHBHHH

# Auto Place Icons is a nice feature....
# This creates two icon boxes, one on the
# left side, then one on the

# bottom Leaves roomin the upper |eft

# for ny clock and xbiff,

# roomon the bottomfor the Pager.

#|l conBox -150 90 -5 -140

#l conBox 5 -140 -140 -5

#l conBox -70 1 -1 -140

| conBox 130 5 600 15

# If you uncomment this, and nake sure
# that the WndowList is bound to

# sonmething, it works pretty nuch

# |1 ke an i con manager.

#Suppr essl cons



# St ubbornl cons nmakes icons de-iconify into
# their original position on the
# desktop, instead of on the current page.

#St ubbor nl cons

# Wth AutoPl acenent, icons will normally
# pl ace thensel ves underneath active
# wi ndows. This option changes that.

St ubbor nl conPl acenent

# If you want ALL you icons to follow you around
# the desktop (Sticky), try this

#Sti ckyl cons

HHHBHH MAM EMULATI ON HHHBHBH

#

# My feeling is that everyone shoul d use
# MAWDecor H nts and MAMFuncti onHi nts,

# since sone applications depend on having

# the wi ndow manager respect them



# MAMFunction hints parses the function

# information in the MOTI F_ VWM H NTS

# property, and prohibits use of these

# functions on the w ndow. Appropriate

# portions of the wi ndow decorations are renoved.

MAWFuncti onH nts

# MMM is kinda picky about what can be done
# to transients, and it was keeping

# me fromiconifying sone wi ndows that I

# like to iconify, so here's an

# over-ride that will allow nme to do the

# operation, even tough the nenu

# itemis shaded out.

MAWH nt Overri de

# MMWWDecor hints parses the decoration

# information in the MOTI F_ VWM H NTS

# property, and renoves these decoratons
# fromthe w ndow This does not affect

# the functions that can be perfornmed via the nenus.



MAWDecor Hi nt s

# These are affect m nor aspects for the

# | ook-and-feel.

# Sub- nmenus pl acenent mwvm styl e?

MAMMENUS

# mvm styl e border reliefs (less deep

# than default fvwr ?

# MAMBor der s

# Maxi m ze button does mavminversion thingy

# MAVMBUt t ons

HHH M SCELLANEQUS STUFF HHHH

# If you don't like the default 150 nsec click del ay
# for the conplex functions

# change this and uncomment it.

#C i ckTi ne 150

# OQpaqueMove has a nunber (N) attached
# toit (default 5).

# if the wi ndow occupies |ess than



# N% of the screen,
# then opaque nove is used. 0 <= N <= 100

OpaquehMve 100

# flip by whol e pages on the edge of the screen.

#EdgeScrol | 100 100

# A nodest delay before flipping pages seens
# to be nice...

# 1 thresh in a 50 pixel Myve-resistance too,
# just so people

# can try it out.

#EdgeResi st ance 250 50

# 1 like to use a large virtual screen and nove
# from page to page with the
# pager.

#EdgeResi st ance 10000 O

HitH# W NDOW PLACEMENT HHH R
# RandonPl acenent prevents user interaction

# while placing w ndows:



# Make w ndows appear w thout requiring user
# interaction to place them

RandonPl acenent

# Smart Pl acenent nakes new wi ndows pop-up
# in blank regions of screen

# if possible, or falls back to random

# or interactive placenent.

#Smar t Pl acenent

# Wth Smart Pl acenent, windows will normally
# pl ace thensel ves over icons.
# Uncoment this to change that.

#St ubbor nPl acenment

# NoPPosition instructs fvwmto ignore
# the PPosition field in w ndow

# geonetry hints. Emacs annoyingly sets
# PPosition to (0,0)!

#NoPPosi ti on



HHHBHBHHH DECORATI ONS HHHBHH

# If you want decorated transient w ndows,

# unconment this:

# Ensure that a title-bar appears on dial ogs.

Decor at eTr ansi ent s

HHHHRAH B R HAH AR R AHHHRAH R AHH R R

# Set up the virtual desktop and pager

# Set the desk top size in units of
# physical screen size.
# No virtual desktop.

DeskTopSi ze 1x1

# and the reduction scale used
# for the panner/pager
# No virtual desktop.

#DeskTopScal e 36

# Use the Fvwm Pager
# No virtual desktop.

#Pager 5 5



e

# Modul e path and paths to the icons

#

# Modul ePath is a col on-separated |ist, just
# |1 ke regul ar uni x PATH

Modul ePat h /usr/|ib/X11/fvwm

Pi xmapPat h /usr/incl ude/ X11/ pi xmaps/

| conPat h /usr/include/ X11/ bi t maps/

HAHBHBHBHHHHH BB H BB H BB H BB HBHBHHH

# Set the decoration styles and w ndow options
# Order is inportant!!!!

# If conpatible styles are set for a

# single window in nmultiple Style

# commands, then the styles are ORed

# together. If conflicting styles

# are set, the last one specified is used.

# These commands shoul d conmand before any

# menus or functions are defined,



# and before the internal pager is started.

# change the default w dth.
Style "*" BorderWdth 5, HandleWdth 5, Col or Bl ack/#60a0cO0, | con

unknownl. xpm

Style "Fvwnt" NoTitle, Sticky, WndowLi st Skip
Styl e "Fvwm Pager" StaysOnTop

Styl e "FvwnBanner" StaysOnTop

Style "GoodStuff" NoTitle, NoHandles, Sticky,

W ndowli st Ski p, BorderWdth 0O

Style "*| ock" NoTitl e, NoHandles, Sticky, WndowListSkip
Style "xbiff" NoTi tl e, Sticky, WndowlLi st Skip
Style "Maker™ StartsOnDesk 1

Style "nmatl ab" StartsOnDesk 3

Style "signal™ StartsOnDesk 3

Style "rxvt" lcon term xpm

Style "xternt | con xterm xpm Col or bl ack/ grey

Styl e "Appointnment” |con dat ebook. xpm
Style "xcal c" | con xcal c. xpm
Style "xbiff" | con mail 1. xpm

Style "xm" lcon mail 1. xpm StartsOnDesk 2



Styl e "xman" | con xman. xpm

Style "xvgr" | con graphs. xpm
Style "matl ab" | con mat h4. xpm
Style "xmag" | con mag_gl ass. xpm
Style "xgraph" | con graphs. xpm
Style "GoodStuff" [Icon tool box. xpm
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# Stuff to do at start-up

Function "I nitFuncti on"

#Modul e "1 " FvwnBanner

#Exec "I" xpnroot /usr/include/ X11/ pi xmaps/fvwm xpm &
#Modul e "I" GoodSt uf f

#Modul e "I" FvwnPager 0 3

#Exec "I" exec xterm -geonetry 80x64+0+0 &

#Wai t "I" xterm

#Desk 1" 0 2

#Exec "I" exec xmh -font fixed -geonetry 507x750+0+0 &
#Wai t "I xmh

#Desk “1" 00



EndFuncti on

Functi on "Restart Functi on"

#Exec "I" xsetroot -solid "#266294"
#Modul e "I " GoodSt uf f
#Modul e "I" FvwnPager 0 3

EndFuncti on

#

#

Now define sonme handy conpl ex functions.

Thi s one noves and then raises the
wi ndow i f you drag the npuse,

only raises the window if you click,
or does a RaiseLower if you double

click

Functi on "Move-or- Rai se"

Move "Moti on"
Rai se "Moti on"
Rai se "dick"

Rai seLower "Doubl ed i ck"

EndFuncti on



# This one nmaximzes vertically if you click

# (leaving roomfor the GoodStuff bar at the

# bottom or does a full maxim zation

# if you double-click, or a true full vertical

# maxi m zation if you just hold the nouse button down.

Function "maxi m ze func"

Maxi m ze "Motion" O 100
Maxi m ze "Cick" 0 80
Maxi m ze "Doubl ed i ck" 100 100

EndFuncti on

# This one noves and then | owers the w ndow

# if you drag the nouse, only |lowers the w ndow

# if you click, or does a RaiseLower if you double
# click

Functi on "Move-or-Lower"

Move "Moti on"
Lower "Moti on"
Lower "dick"

Rai seLower "Doubl ed i ck"

EndFuncti on



# This one noves or (de)iconifies:
Functi on "Move-or-Ilconify"

Move "Motion"

| conify " Doubl e i ck"

EndFuncti on

# This one resizes and then raises the w ndow
# if you drag the nouse,

# only raises the window if you click,

# or does a RaiseLower if you double

# click

Functi on "Resi ze-or - Rai se"

Resi ze "Moti on"
Rai se "Moti on"
Rai se "dick"

Rai seLower "Doubl ed i ck"

EndFuncti on

# This is provided as a hint only.
# Move to a known page on the desktop,

# then start an application in a



# known | ocati on.
# known desktop, | guess
#Functi on "abs coord"

#CGoToPage "I medi at e" 1,1
#Exec

#EndFuncti on
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#now define the nmenus - defer bindings until

Popup " Shells"
Title " Shel | s*

Exec
500 -

"Xterm (7x14 font)"

j -ls -fn 7x14 &

Exec "Col or Rxvt (VT100 enul ator)™
7x14 -1s &
Exec "Color Xterm (7x14 font)"

col or _xterm

-sb -sl 500 -j -lIs -fn 7x14 &
Exec

sb -

"Large Xterm (10x20 font)"

sl 500 -j -lIs -fn 10x20 &

Could also switch to a

"I mredi ate” exec xcalc -geonetry +100+100&

| at er

exec /usr/bin/ X11/ xterm-sb -sl

exec /usr/bin/ X11/rxvt -font

exec /usr/ bin/ X11/

exec /usr/bin/ X11/ xterm -



Exec "Large Rxvt (10x20 font)" exec /usr/bin/ X11/rxvt -
f ont

10x20 -1s &
Exec "Large Col or Xterm (10x20 font)" exec
/usr/bin/X11l/color xterm-sb -sl 500 -j -lIs -fn 10x20 &

EndPopup

Popup " Screensaver"

Title " Screensaver”

Exec " Bat " exec xlock -nolock -nice 0 -nbode bat &
Exec " Bl ank” exec xlock -nolock -nice 0 -npde blank &
Exec "Bl ot" exec xlock -nolock -nice O -node blot &
Exec " Bob" exec xlock -nolock -nice O -node bob &
Exec " Bounce" exec xlock -nolock -nice 0 -nbde bounce &
Exec " Fl ame” exec xlock -nolock -nice O -node flane &
Exec "Gl axy" exec xlock -nolock -nice 0 -nbde gal axy &
Exec "Gav" exec xlock -nolock -nice 0 -nbde grav &
Exec "Hel i x" exec xlock -nolock -nice O -node helix &
Exec " Hop" exec xlock -nolock -nice 0 -npode hop &
Exec "Hyper" exec xlock -nolock -nice 0 -node hyper &
Exec " Kal ei d" exec xlock -nolock -nice 0 -node kaleid &

Exec "Life" exec xlock -nolock -nice O -node life &



Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

EndPopup

"Li fe3d"

"Maze"

"Rect "
" Rock"
" Rot or "
" Spher e"
" Spl i ne"
" Swar nt'
"Wat or "
"Wor m

"Wor | d"

Popup " Screenl ock"

Title

Exec

Exec

Exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

"Lock Screen"

"Bat "

"Bl ank"

"Bl ot "

x|l ock -nol ock

x|l ock -nol ock

x|l ock -nol ock

x|l ock -nol ock

x|l ock -nol ock

x|l ock -nol ock

x|l ock -nol ock

x|l ock -nol ock

x|l ock -nol ock

x|l ock -nol ock

x|l ock -nol ock

x|l ock -nol ock

x|l ock -nol ock

x|l ock -nol ock

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

- node

- node

- node

- node

- node

- node

- node

- node

- node

- node

- node

- node

- node

- node

exec xlock -nice 0 -node bat &

exec xlock -nice 0 -node bl ank &

exec xlock -nice O -node blot &

i fe3d
maze &
pyro &
gi X &
random &
rect &
rock &
rotor &
sphere &
spline &
swarm &
wat or &
wor m &

world &

&



Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

Exec

" Bob"

" Bounce"
" Fl ame”
"Gl axy"
"Grav"
"Hel i x"
" Hop"
"Hyper”
" Kal ei d"
“Life"
"Li fe3d"
"Maze"
"Pyr 0"
"Qi X"

" Randont
"Rect "

" Rock"

" Rot or "
" Spher e"
" Spl i ne"
" Swar nt'

"Wat or "

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

exec

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

x| ock

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

- Ni

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

ce

- node

- nnde

- node

- node

- node

- nnde

- node

- node

- node

- node

- node

- node

- node

- node

- node

- node

- node

- node

- node

- node

- node

- node

bob &

bounce

&

flane &

gal axy

grav &

&

hel i x &

hop &

hyper &

kal ei d
life

| i fe3d
maze &
pyro &

gi X &

&

&

random &

rect &

rock &

rotor &

sphere

spl i ne

&

&

swarm &

wat or &

&



Exec "Wor nt' exec xlock -nice 0 -node worm &

Exec "Wor | d" exec xlock -nice O -node world &
EndPopup
Popup " Ganes"

Title "Ganes"

Exec "Maze" exec maze &
Exec " Spi der " exec spider &
Exec "Wor kman" exec wor kman &
Exec " Xboar d" exec xboard &
Exec " Xcuckoo" exec xcuckoo &
Exec " Xeyes" exec xeyes &
Exec "Xhextris" exec xhextris &
Exec "Xl ander” exec x|l ander &
Exec "Xl ogo" exec xlogo &
Exec " Xmahj ongg" exec xmahjongg &
Exec " Xroach" exec xroach &
Exec "Xtetris" exec xtetris &
Exec " Xvier” exec xvier &

EndPopup



Popup "Applications”

Title " Appl i cati ons"

Exec " Ghost vi ew' exec ghostview &

Exec "GNU Enmacs" exec enmacs &

Exec "Lucid Emacs" exec | emacs &

Exec " Seyon" exec seyon -nodem /dev/nmodem &
Exec "XV exec XxXv &

Exec " X3270" exec x3270 &

Exec "Xedit" exec xedit &

Exec "Xfig" exec xfig &

Exec "Xfil emanager” exec xfil emanager &

Exec "X exec xfm &

Exec "Xfractint” exec rxvt -font 7x14 -e xfractint

map=chroma &

Exec " Xgr ab" exec xgrab &

Exec " Xpai nt " exec xpaint &

Exec " Xspread” exec xspread &

Exec " Xxgdb" exec xxgdb &
EndPopup

# This nenu is invoked as a sub-nenu

# - it allows you to quit,



# restart, or switch to another WM
Popup "Quit-Verify"
Title "Real ly Quit FvwnP"
Quit "Yes, Really Quit"
Restart "Restart Fvwil fvwm
Restart "Start twn twm
Restart "Start tvtwd t vt wm
Restart "Start mwd mam
Restart "Start ol vwni / usr/ openw n/ bi n/ ol vwm
Restart "Start ol wnf / usr/ openwi n/ bi n/ ol wm
Nop ""
Nop "No, Don't Quit"

EndPopup

# Provides a list of nodules to fire off
Popup " Mbdul e- Popup”
Title  "Modul es”
Modul e " GoodStuff" GoodSt uff
Modul e " Cd ean-Up" FvwnC ean
Modul e "ldentify" Fvwr dent
Modul e " SaveDeskt op” Fvwnave

Modul e " Debug” FvwnDebug



Mbdu
Mbdu

EndPopup

# This nmenu w | |
Popup "Utilities"

Title

top &

| e "Pager"

le "FvwrW nLi st"

Exec

Exec
Exec
Exec
Exec
Nop
Popup
Nop
Popup
Nop
Popup
Nop

Popup

FvwnPager 0 3

FvwmW nLi st

fire up sonme very conmon utilities

"Uilities"

" Top"

"Cal cul ator"”

" Xman"

" Xmag"

"Ccl ock™

" Appl i cati ons”

"Shel | s"

"Screensaver"

exec rxvt -font

exec xcalc &

exec xnman &

exec xmag &

exec ocl ock &

Appl i cations

Shel | s

Scr eensaver

7x14 -T Top -n Top



Nop

Popup

Nop ""
Popup
Nop ""
Popup

Nop

Refresh

EndPopup

"Lock Screen" Scr eenl ock

" Modul es” Modul e- Popup

Fvwni Quit-Verify

"Refresh Screen"

# This defines the nost conmobn w ndow operations

# Modified to be nore like Mdtif w ndow manager.

Popup "W ndow QOps"

Title
Functi on
Functi on
Rai se
Lower
| conify
Functi on

Nop

"W ndow Ops"

" Move (Alt-F7)" Move- or - Rai se
"Resize (Alt-F8)" Resize-or-Raise
"Restore (At-F5)"

"Lower (AIt-F3)"

"Mnimze (Alt-F9)"

"Maxi mze (At-F10)" maxi m ze_func



Dest r oy "Dest roy"

Del et e "Del et e"

Nop

Ref resh "Refresh Screen”
EndPopup

# A tri meddown version of "Wndow Qps",
# good for binding to decorations

Popup "W ndow Qps2"

Functi on "Move (Alt-F7)" Move- or - Rai se
Functi on "Resi ze" Resi ze- or - Rai se
Rai se " Rai se"

Lower "Lower "

| conify "l conify"

Stick "(Un) Stick"

Nop

Dest r oy "Destroy"

Del et e "Del et e"

Nop

Modul e "Scrol | Bar" Fvwnscrol | 2 2

EndPopup
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#

#

One nore conplex function - couldn't be
defined earlier because it used

pop- up nenus.

This creates a Mdtif-ish sticky nenu for
the titl ebar w ndow ops

pop-up

Menu acts like normal twmnenu if you
just hold the button down,

but if you click instead, the nenu
stays up, Motif style

Was W ndow Qps2

Function "w ndow ops_func"

#

PopUp "Cick" W ndow QOps
PopUp "Moti on" W ndow Ops

Motif woul d add

Del ete "Doubledick"

EndFuncti on

HHHHHAH B HAAHHRAH R AAHHRHH R AH R R



# This defines the nouse bindings

# First, for the nouse in the root w ndow

# Button 1 gives the Uilities nmenu

# Button 2 gives the Wndow Ops nenu

# Button 3 gives the WndowLi st (like TwrN ndows)
# | use the AnyModifier (A) option for the

# nodifier field, so you can hold down

# any shift-control -whatever conbination you want!

# Butt on Context Modifi  Function

Mouse 1 R A PopUp "Utilities"

Mouse 2 R A PopUp "W ndow QOps"

Mouse 3 R A W ndowLi st

#Mouse 3 R A Modul e "wi nlist" FvwmAN nLi st
t ransi ent

# Now the title bar buttons

# Any button in the left titlebar button gives the w ndow ops nenu
# Any button in the right titlebar button iconifies the w ndow

# Any button in the rightnost titlebar button maxim zes

# Note the use of "Mouuse 0" for AnyButton.



# But t on Cont ext Mbdi fi Functi on

Mouse O 1 A Functi on "w ndow ops_func"
Mouse O 2 A Function "maxi m ze func"
Mouse O 4 A | conify

# Now the rest of the frane

# Here | invoke ny conplex functions for

# Move-or-|lower, Mve-or-raise,

# and Resi ze-or - Rai se.

# Button 1 in the corner pieces, with any

# nodifiers, gives resize or raise

# Allow resizing fromw ndow border, |ike mvm
Mouse 1 FS A Function "Resize-or-Raise"
# Button 1 in the title, sides, or icon,

# w any nodifiers, gives nove or raise

Mouse 1 T A Functi on "Mve-or-Rai se"

# Button 1 in an icon gives nove for a
# drag, de-iconify for a double-click,
# nothing for a single click

# Button 2 in an icon, w any nodifiers,



# gives de-iconify

Mouse 1 I A  Function "Mve-or-1conify"

Mouse 2 I A lconify

# Button 2 in the corners, sides, or titlebar
# gives the wi ndow ops nenu

Mouse 2 FST A Function "w ndow ops_func"
# Button 3 anywhere in the decoration
# (except the title bar buttons)

# does a raise-I|ower

Mouse 3 TSI F A Rai seLower

# Button 3 in the window, with the Mdifier-1
# key (usually At or dianond)

# gives Raise-Lower. Used to use control

# here, but that interferes wwth xterm

Mouse 3 W M Rai seLower
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# Now sone keyboard shortcuts.



# Arrow Keys

# press arrow + control anywhere,

# and scroll by 1 page

Key Left A C Scroll -100 0
Key Ri ght A C Scroll +100 +0
Key Up A C Scroll +0 -100

Key Down A C Scroll +0 +100

# press arrow + nmeta key,

# and scroll by 1/10 of a page
Key Left A M Scroll -10 +0
Key Ri ght A M Scroll +10 +0

Key Up A M Scroll +0 -10
Key Down A M Scroll +0 +10

# press shift arrow + control anywhere,
# and nove the pointer by 1% of a page
Key Left A SC CursorMwve -1 0
Key Ri ght A SC CursorhMyve +1 +0

Key Up A SC CursorMyve +0 -1

Key Down A SC CursorMyve +0 +1



# press shift arrow + neta key and

# nove the pointer by 1/10 of a page

Key Left

Key Ri ght

Key Up

Key Down

# Keyboard accel

#Key
#Key
#Key
#Key
#Key
#Key
#Key
#Key
#Key

#

F1

F1

F2

F3

F4

F5

F6

F7

F8

Key F1

Key F2

A

A

A

A

SM
SM
SM

SM

er at
M
M
M
M
M
M
M
M
M

WFST

WFST

Cur sor Move -10 +0

Cur sor Move +10 +0

Cur sor Move +0 -10

Cur sor Move +0 +10

ors
Popup "Utilities"
Popup "Utilities"
Popup "W ndow Ops"
Modul e "W ndowLi st ™
| conify

Move

Resi ze

Circul at eUp

G r cul at eDown

M Rai se

M Del et e

FvwmW nLi st



Key F3 WFST M Lower

Key F4 WFST M Destr oy
Key F5 WEST M Rai se

Key F6 A M W ndowLi st
Key F7 WFST M Move

Key F8 WEST M Resi ze
Key F9 WEST M | conify
Key F10 WEST M Maxi m ze

#Page Up/ Dapge Down keys are used to

# scroll by one desktop page

# in any context, press page up/down + control

# in root context, just pressing page up/down is K
#

# | prefer the non-wapping scroll. These

# are for exanpl e purposes only

#Key Next A C Scroll 100000 O
#Key Next R N Scroll 100000 O
#Key Prior A C Scroll -100000 O
#Key Prior R N Scroll -100000 O
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#Definitions used by the nodul es

#H#HHHH#### GCoodSt uf f butt on- bar ######
# Col ors
* GoodSt uf f Fore Bl ack

*GoodSt uf f Back #908090

# Font
*GoodSt uf f Font - adobe-hel vetica-bol d-r-*-*-10-*-*-*_*_*_*_x

# Geonetry - really likes to pick its own size, but giving a
position

Is OK

*GoodSt uf f Geonetry -1-90

# Layout: specify rows or colums, not both

* GoodSt uf f Col ums 1

# Define the buttons to use....

*GoodStuff Kill rbonb. xpm Dest r oy

# xtermor rxvts on renote nmachi nes can be done like this



# Qutput redirection is csh style, not sh style

# You will want to substitute your own hosts here!

#* GoodSt uf f Dopey rterm xpm Exec "dopey" rsh dopey "exec xterm -
T

dopey -display $HOSTDI SPLAY </dev/null >& dev/null & "&

#*GoodStuff Gunpy rtermxpm Exec "grunpy" rsh grunpy "exec
xterm-T

grunmpy -display $HOSTDI SPLAY </dev/null >& dev/null & "&

#*GoodSt uff Snoopy rtermxpm Exec "snoopy" rsh snoopy "exec
xterm-T

snoopy -di splay $HOSTDI SPLAY </dev/null >& dev/null & "&
#* GoodSt uf f Xcal c rcalc. xpm Exec "Calculator" xcalc &

#* GoodSt uf f mai | mai | 2. xpm Exec "xmh" xnmh &

#*CGoodSt uff Paging clanp.xpm  Toggl ePage

#*GoodSt uf f xcl ock clock.xpm Swall ow "xcl ock™ xcl ock -bg
\ #908090 -

geonetry -1500-1500 -padding 0 &

HrapHpH#H# No C utt er #HH#H#HBHBHBH I
# 1 only wote NoClutter as a sinple test

# case, but maybe sone big sites like



# universities really have usage probl ens
# (too many open w ndows)....

# Time delays are in seconds.

*FvwrNoCl utter 3600 Iconify 1

*FvwrNoCdl utter 86400 Del ete

*FvwrNoCLutter 172800 Destroy

#Hu##H##HARE W ndow- | dent i i er ##H##HHAH
# Just choose colors and a fonts
*Fvwnl dent Back M dni ght Bl ue

*Fvwm dent Fore Yel | ow

*Fvwnl dent Font - adobe-hel veti ca-nmedi umr-*-*-12-*-*_*_*_*_x*_x

HAHBHBHBHBRBRE Pager #HH#HHHHHHHHBHBHH

* FvwnPager Back #908090

*FvwnPager Fore #484048

*FvwnPager Font - adobe- hel vetica-bold-r-*-*-10-*-*-*_-*_*_*_x
*FvwnPager Hi | i ght #cab3ca

*FvwnPager Geonetry -1-1

*FvwnPager Label 0 M sc

*FvwnPager Label 1 FranmeMaker

*FvwnPager Label 2 Mail



*FvwnPager Label 3 Matl ab

* FvwnPager Smal | Font 5x8

HHAHAHAHHHHBHHEVWOWN NLi St ###HAHAH#HHH

* FvwmW nLi

* FvwmW nLi

* FvwmW nLi

* FvwmW nLi

* FvwmW nLi

* FvwmW nLi

* FvwmW nLi

* FvwmW nLi

st Back #908090

st Fore Bl ack

st Font -adobe-helvetica-bold-r-*-*-10-*-*-*_*_*_%*_x
stAction Cickl Iconify -1, Focus

stAction Cick2 Iconify

st Action O ick3 Mdule "Fvwr dent" Fvwr dent

st UseSki pLi st

st Geonetry +0-1
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Exiting X from Fvwm

To exit from fvwm and usually quit X (if fvwm isthelast X application in your .xinitrc or .xsession
file), you usually call up the fvwm root menu and quit. The default choices are Exit Fvwm, which
invokes a submenu to confirm, and Y es, Really Quit.

Summary

The X Window System is agraphical interface used by Linux, and it comes in the form of XFree86, a
version of X optimized for the PC architecture.

This chapter deals with one of the most tedious, nonintuitive, and uninspiring aspects of Linux
installation and configuration—messing around with XFree86. Y ou learned about all the mundane
details that go into atypical XFree86 configuration process, including mucking around with various files
and settings.

X runs through a series of configuration files after it’s launched. Some of these files control what
applications begin when X begins, while other files add functionality in the form of the X Display
Manager.

Once you have X up and running, you can run some of the many neat X-based programs that ship with
the Slackware distribution. One of the handiest is xter m, an admittedly blah program that givesyou a
UNIX-like terminal (and, by extension, accessto the UNIX command line). We find that most Linux
users use xterm, making it one of the most popular X Window applications. In this chapter we discuss
xterm, how to configure it, and how to use it.

The fvwm window manager is advertised as being Motif-like, and it is—on the surface. After you use it
for awnhile, you'll learn that it doesn’t respond to the same commands as the Motif window manager
(mwm), and all in all it works differently than does mwm.

In the next chapter we'll cover additional Linux tools, both character-based and X-based.
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Section I
Using Linux

Now that you have Linux installed and configured on your PC, it’s time for the fun part—actually using
it.

Chapter 4 covers basic Linux tools that you'll probably use every day in some fashion. The coverage
here focuses on tools that are unique to Linux, whether they be features not found in other UNIX
implementations or features found in the UNIX world that have been dlightly changed for use under
Linux. A good example of thisisthe elvistext editor, which is a clone of the ubiquitous vi editor.

Chapter 5 covers additional Linux tools that you probably won’t use every day, but that will still comein
handy. Thiswould include the emacs text editor and the Mtools, which are specific to Linux and alow
Linux to interoperate mare easily with the PC architecture.

Chapter 6 introduces basic system administration and the tools you’ll need to use Linux on along-term
basis, whether you' re working on a standalone system or a network. These include utilities for hard-disk
usage, managing users, and scheduling tasks.

Chapter 4
Basic Linux Tools

This chapter covers:

* Linux tools

e TheLinux filesystem

* Filetypes

 File permissions

 Basic Linux commands

» Wildcards

» Other ways of viewing files
 Linux and passwords
 Linux shells

» Using the elvistext editor

Linux Tools



Becauseit'sa UNIX workalike, you' d expect Linux to toe the line when it comesto UNIX design
philosophy and user tools. Design philosophy? Y es. As an operating system, UNIX can be seenasa
collection of tools, some more important than others. Because UNIX (and Linux, for that matter)
originally evolved through the contributions of awidespread computing community, UNIX tools tend to
spring up in response to specific situations: When a problem needed to be solved, either anew command
was added or new options were added to old commands.

This tool-based approach is what gives UNIX much of its perceived complexity. Compared to Microsoft
Windows and the Macintosh operating system, the use of UNIX toolslike vi and Is may seem to be
fairly archaic and nonintuitive. For the outsider, they are.

But once you spend some time with UNIX and its command structure, you' || see that there' s a great deal
of logic underlying the UNIX operating system—and by extension, the Linux operating system. Once
you' ve mastered afew Linux commands, you can move on to more complex command lines and more
complex computing chores. We'll begin this chapter with a discussion of basic UNIX/Linux commands
and concepts. In the next chapter, we'll discuss more advanced Linux tools. The toolsin this chapter can
be run from a command line or under the X Window System in an xter m window.

NOTE: If you' re acomputing neophyte, you may want to check out abasic UNIX text (such as
teach yourself . . . UNIX, Third Edition—MIS:Press) for amore detailed explanation of UNIX
directories, files, commands, command lines, pipes, and standard input/output. See Appendix A
for details.

The Linux Filesystem

Linux organizes your information in files. Files can contain text, programming information, shell scripts,
or virtually any other kind of information.

WEe're not going to spend alot of time on this basic concept here or on the different types of files under
the UNIX operating system; if you're not sure what afileis, you should check out one of the basic
UNIX textslisted in Appendix A. However, there are some things you should know about how Linux
treatsfiles:

» Linux hasno practical limit on the length of filenames. While there are some internal limits
on filename size (namely, 256 characters), you' re probably not going to run into these limits. If
you're frustrated by DOS' s eight-dot-three filename limitation, you' Il be pleased with this aspect
of Linux. However, if you're using Linux on a network with other forms of UNIX, you'll
probably want to limit your filenames to a 14-character limit, because thisis the general limit in
the UNIX world.



» Linux hasfew limitations on what characters can be used in filenames. Generally speaking,
you shouldn’t use the following charactersin filenames:

L @#$% & () [1{}Y" "2 ;<> +-\/

These characters have a tendency to conflict with the shell. In addition, you can’t use spacesin
the middle of afilename.

« With Linux, case always counts, and that includes filenames. Under Linux, report, Report,
and REPORT are three different files.

A file can be looked at in afew different ways when it comes to the name. When we refer to files
throughout this chapter, we' re mainly speaking about the filename itself (like test) and not the absolute
pathname. Under Linux, an absolute filename is the name of the file as measured from the root
directory. Therefore, afile that’s stored in a subdirectory (which you'll learn about later in this chapter)
named /home/kevinr would have an absolute pathname of /home/kevinr/test. When we refer to test
without areference to the subdirectory containing it, we're referring to its relative pathname. There'sa
lot more rigmarole to do with relative pathnames, but you’ll probably not deal with it all that often.

One difference from MS-DOS that you’ll notice: With Linux, there’ s no such thing as drive names,
There' sasingle filesystem, and any differences in physical media are pretty much abstracted away. This
iswhy the CD-ROM drive actually appears as part of the filesystem as/cdrom. Similarly, the floppy
driveisrepresented by adevice driver, not aphysical drive letter. (There are ways that Linux deals with
floppy drives, some of them will be covered in Chapter 5.)
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File Types

Under Linux, afile can be one of several types:

Ordinary files
Directories

Links

Special devicefiles

We're not going to spend alot of time discussing each of these file types; you should be able to see the
difference between them in the short explanations here. If you want more information about UNIX file
types, check out one of the UNIX textslisted in Appendix A.

Ordinary Files

Ordinary fileswin the Linux prize for truth in advertising; they tend to be rather ordinary. Generally
speaking, you'll spend most of your time working with ordinary files of some sort:

» Text files are made up of ASCII text. For example, when you create afile in emacs, you're
creating atext file. In addition, if you create source-code files for use in programming, you're
creating text files.

 Data files may contain special characters not contained in the ASCII set. For example, the xv
graphics editor creates and edits filesin various graphics formats. Because these files contain non-
ASCII characters, they are datafiles. The same would go for files created by a database manager
or a spreadsheet manager.

» Command text files, also known as shell scripts, contain ASCII characters but are marked
differently from other Linux files.

» Executablefiles are binary program files that are created when source-code files are compiled.

Directories

Directories are, well, directories. Under Linux, adirectory is also afile that contains information about
the directory. (Tak about the ultimate in self-referential logic...) You'll learn more about directories
soon, but the important thing to know is that directories can have the same sort of limitations—i.e.,

permissions—as can files.

Links



A link is areference to another file within the filesystem. This allows afile to be in two (or more) places
at the sametime—in its original file location and at the reference elsewhere in the filesystem. You'll
learn more about links later in this chapter.

Special Device Files

In asense, you' ve already covered this type of filein Chapter 2, when you learned how Linux refersto
various portions of the PC architecture, such as/dev/hda for the hard drive. These references are called
devicefiles, and they are used by Linux to represent physical portions of the PC. Under Linux—and
under UNIX, for that matter—everything is afile, whether it a collection of data, adevicefile
representing a physical piece of hardware (such as a printer, disk drive, etc.), or the kernel of the
operating system itself. Similarly, even if you'veinstalled Linux on a PC with multiple hard drives,
you'll never see adifference in the way Linux treats the separate drives; there will be only one large
filesystem.

How Linux Organizes Files and Directories

Most important Linux commands deal with the management of files and directories. Therefore, it's
important that we take a moment and explain exactly how Linux treats these files and directories.

Like DOS, Windows, the Macintosh OS, and other versions of UNIX, Linux storesfilesin a hierarchical
fashion; files are stored in directories, and directories (or subdirectories) are stored in other directories.
The only directory that’s not a subdirectory of another directory isthe root directory. This directory
doesn’'t have aname (like bin, as seen in Table 4.1). Instead, the root directory isindicated by a slash (/).
Thisisthe opposite of MS-DOS, which uses the backslash (\) to indicate the root directory. The
directory above the current directory in the hierarchy is called the parent directory. The Linux
Installation process creates quite a few directories, including the main subdirectories of the root
directory. It's handy to know what’ s contained in these directories; they’ll be the first place to look for
specific files. Table 4.1 lists the main directories found in the root directory.

Table 4.1The Main Subdirectories of the Root Directory

Directory Contents

bin Binary files

boot Information needed to boot the system

cdrom CD-ROM drive, if Linux supports your CD-ROM drive
dev Devicedrivers

etc Miscellaneous files, mostly used in system administration

home The home directory for users



lib Programming libraries

tmp Temporary storage of temporary files
usr Commands
var System definitions

NOTE: Casecountsin Linux acrossthe board, asyou’ll learn time and time again. (Thisis
different from DOS, where case doesn’t matter.) If you tell Linux to look for a directory named
BIN, the system won’t find this directory. However, if you tell Linux to look for bin, the system
will find it.

The same goes for Linux commands—when we tell you to use the cd command, we mean cd, not
Cd, CD, or cD. Again, thisis different from DOS.

Depending on how you installed Linux, you may also have adirectory called dos, dosc, or something
similar, which contains the MS-DOS partition on your hard drive.
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Your Home Directory

When you set up a user account in Chapter 2, you also created a home directory for the user (in this case,
you). You can think of your home directory as a base for operations. When you login the system, you're
automatically placed in this directory, and default files for important applications (such as emacs) have
been automatically been copied to this directory. Generally, it's agood idea to name the directory the
same as the login name of the user; in Chapter 2, for example, the home directory was named kevinr.
The absolute filename of this home directory is/home/kevinr.

Y ou should keep all your filesin your home directory. In fact, the default Linux installation gives you
no choice other than to store your filesin this directory, as file permissions don’'t allow you to write to
any other directories. (The root user, on the other hand, can do anything to any directory.) Y ou can
create subdirectories, however, to better help you organize the many files that you’ll inevitably create as
aresult of your Linux usage.

Y ou can always use the tilde character (~) as a shortcut for the home directory, asyou’'ll seein the
following commands.

Moving Between Directories with Cd

At any given time, you can be placed in only one directory, which isyour current or working directory.
If you visualize the directory scheme as a hierarchy, you can aso visualize moving between various
parts of that hierarchy. The Linux command that alows you to move between directoriesis cd. You can
use to the cd command to point to a specific directory:

gilbert:/$ cd /usr

gilbert:/usr$

NOTE: TheBourne Again SHell, or bash, is set up by default on Linux systems. Bash is
designed to show the name of the machine on a prompt (in thisinstance, gilbert), aswell asthe
current directory. (A colon is used to separate the machine name and the current directory.) As
you can see in the previous example, the first line shows that the current directory is/ , or the root
directory. In the second line—after running the cd command—the current directory is/usr.




NOTE: We're getting ahead of ourselves here a bit, diving into UNIX commands without every
really describing them. For now, sufficeit to say that a command is a direct instruction to the
Linux system.

The cd command can be used in many different ways. Y ou can use it to make the root directory your
current directory:

gilbert:/usr$ cd /

gilbert:/$
You can also use it to move up asingle directory in the hierarchy. In the next example, your current
directory is/usr/doc and you want to make the /usr directory your current directory. To do this, you'll
need to know that Linux always represents the current directory with a period (. ) and the parent

directory with two periods (. . ). The following command line, then, would move your current directory
to the parent directory:

gil bert:/usr/doc$ cd ..

gil bert:/usr$

The explanation probably made this example seem more complex than it is.

Y ou can also use cd to make a subdirectory your current directory. Thetrick here is knowing that you'll
want to move to a directory relative to your current directory. Knowing that doc is a subdirectory of the
current directory /usr, you would move to the doc directory with the following command line:

gilbert:/usr$ cd doc

gil bert:/usr/doc$

However, if you used the following command line, you' d experience failure:



gilbert:/usr$ cd /doc

bash: /doc: No such file or directory
Y ou' re generating this error message because doc and /doc would be two different directories—doc
exists as a subdirectory of the current directory, while /doc would need to be a subdirectory of the root

directory (hence the leading slash). Beginners are sometimes confused by this point.

Another command line that would generate afailureis:

gil bert:~$ cd..

bash: cd..: not found
Without the space between the cd command and the notation for the higher-level command, the shell
doesn’'t understand your request.
Y ou can also move to your home directory at any time, no matter what the current directory is, with the
following command:

gilbert:/usr$ cd ~

gi |l bert:~$
Thetilde (~) symbol can be used at any time and in other commands as shorthand for your home
directory. In addition, using cd without a new directory specification will automatically lead you to your
home directory:

gilbert:/usr$ cd

gi | bert:~$

WARNING: There sreally only one restriction to the cd command: Y ou must have execute



permission for the directory you' re switching to.

If you decide to go with another Linux shell that doesn’t list the current directory (see “Linux Shells,”
later in this chapter) at the beginning of the prompt, you’'ll need to use the pwd (short for print working
directory) command to print the name of the current working directory:

gilbert:/usr$ pwd

[ usr
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File Permissions and Linux

When you first use your Linux system and are not logged in as the root user, you might be in for some
rude surprises when you try to write to a directory that’s not your own home directory. Essentialy,
Linux will tell you that you cannot write to the directory.

Because UNIX is acreature centered around security, Linux allows permissions to be designated for
filesand directories. If you lack the proper permissions, you can’'t change files or directories. The root
user, of course, has the proper permissions to access every filein the Linux filesystem (which means that
you shouldn’t expect absolute security if you' re working on alarger system). Under Linux, there are
three different levels of permissions: owner, group, and world.

Permissions are an extremely frustrating part of Linux if you're anew user. While there are permissions
under DOS, they are not frequently used.

To find what permissions are applied to files, use the following command line;

gilbert:/$ s -I

-rwxrwxrwx 1 kevinr groupl 512 Apr 3 19:12 test
-rwxrwxrwx 1 kevinr groupl 512 Apr 3 19:27 test. bk
drwxrwxrwx 1 kevinr groupl 2146 Apr 1 04:41 nenos

- T WX------ 1 kevinr groupl 854 Apr 2 19:12 data

There' s actually arhyme and reason to the mess of numbers and | etters presented here, but it’s best
explained going right to left in columns (and focusing on the first line of the listings):

The eighth column (test) lists the filename.

The seventh column (19:12) lists the time the file was created.

The sixth column (Apr 3) lists the date the file was created.

The fifth column (512) lists the size of the filein bytes.

The fourth column (groupl) lists the group the file belongsto. (We'll explain thislater.)



 Thethird column (kevinr) lists the owner of thefile.

 The second column (1) shows the number of linksto thefile.

 The first column (-rwxrwxrwx) lists the permissions associated with the file and the type of
thefile.

The leading hyphen (-) tells us that the file is an ordinary file, which was covered earlier in this section.
When you do an Is-I, you'll see variousfile-type listings, shown in Table 4.2.

Table 4.2File Types Listed with the Is -I Command Line

Listing File Type

- Ordinary file.
d Directory.

I Link.

There are other file types listed with this command, but you won’t usually see them with Linux.
Permission Lines

The remainder of the first column, covering specific permissions, commands most of our attention in
this discussion. Basically, the permissions are broken down into three groups. Remember that
permissions are applied to the owner of thefile (in this case, kevinr), the group of thefile (in this case,
groupl), and the world at large. Applying this trinity to a permission line of rwxrwxrwx, we can see
that the owner has the ability to read the file (indicated by r), write the file (indicated by w), and execute
thefile (indicated by x). Moving on, the group has the ability to read the file (indicated by r), write the
file (indicated by w), and execute the file (indicated by x). Finally, the world has the ability to read the
file (indicated by r), write the file (indicated by w), and execute the file (indicated by x). In other words,
thisfileis free game for anyone with accessto your Linux filesystem.

Things are alittle different with the following listing:

-rWX------ 1 kevinr groupl 854 Apr 2 19:12 data

When there are no letters indicating a permission—as in the case with the hyphen—the permissions are
restricted. With thisfile, the owner has the ability to read the file (indicated by r), write the file
(indicated by w), and execute the file (indicated by w). However, no one el se has any permissions with
thisfile.



With most of the Linux operating system, you' Il see a permission like rwxr-xr-x, with r oot being the
owner of thefile. In thisinstance, an average user (that is, someone not logged in asroot) has the ability
to execute files (an important capability to have) and read the files but lacks the ability to write (that is,

change) the file. This protection exists for many reasons, but basically it exists to prevent users from
wreaking unanticipated havoc.

NOTE: When you install and configure new software on your Linux system and want to install it
in one of the standard file locations, you' |l need to login as root.
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Changing Permissions

The Linux command chmod changes file permissions. Y ou may want to change permissions for some
popular directoriesin order to avoid logging in asroot to install or configure software.

NOTE: Unlessyou have write permission for afile or directory, you can’'t change the
permissions. Of course, this means that you need to be logged in asroot in order to change
permissions.

Permissions can be changed in numeric or symbolic form. Neither method is what could be called
intuitive, so we'll spend some time explaining each of them.

The Numeric Method

The numeric method uses numbers to track permissions. Like the permissions listings earlier in this
section, the numeric method divides permissions into threes, abeit in a different manner.

The numeric method forces you to add three different sets of numbersin determining who has which
permissions. The actual types of permissions (owner, group, world) haven’'t changed—only the method
of listing them.

You'll use modesto track permissions, as seenin Table 4.3.

Table 4.3Modes and Their Meanings

Mode Meaning

400 Owner has read permission.
200 Owner has write permission.
100 Owner has execute permission.
040 Group has read permission.
020 Group has write permission.
010 Group has execute permission.

004 World has read permission.



002
001

World has write permission.
World has execute permission.

Y ou must now trandlate these numbers into the numeric form by adding them together. For example,
using the following directory listing:

-rwx—x—x 1 kevinr groupl 854 Apr 2 19:12 test

we arrive at anumeric permission of 711:

400
200
100
010
001

711

Owner has read permission.
Owner has write permission.
Owner has execute permission.
Group has execute permission.
World has execute permission.

A file or directory that’ s totally open to the world would have a permission of 777; afile or directory
Inaccessible to anyone would have a permission of 000.

Changing the permissions entails combining the desired permissions with the chmod command. For
example, to change the file permissions of the test command to make it totally accessible to all users,
you' d use the following command line:

gilbert:/$ chnod 777 test

To change the permissions so that only the owner of the file has the ability to totally access the file and
at the same time permission is denied to every other user, you' d use the following command line;

gil bert:/$ chnod 700 test



To change the permissions so that the owner of the file has the ability to totally access the file, but other
users and the group have the ability to read and execute (but not change) the file, you' d use the
following command line:

gilbert:/$ chnod 744 test

The Symbolic Method

When using the numeric method, you don’t need to know the existing permissions of the file, which
means that you need enter only the desired permissions. The other main method of setting permissions,
called the symbolic method, requires that you know the existing permissions, as you’ re setting new
permissions relative to the existing permissions.

The symbolic method eschews numerals and uses letters instead. And it’s very precise in adding or
subtracting permissions relative to existing permissions. For example, the following command line gives
execute permissions to the world (all users):

gil bert:/$ chnod o+x data

Here, o refersto “others’ (in chmod parlance, the world), x refers to execute permission, and the plus
sign (+) adds the execute permission to others. If aminus sign (-) were used, this command line would
remove execute permission from others.

The symbolic method uses some quirky language, as you' ve already seen with the reference to others.

The owner of thefileisreferred to as the user, and setting permissions for the owner means using u:
gilbert:/$ chnod u+x data

Setting the permission for the group is a matter of using g:

gil bert:/$ chnod g+x data

These statements, of course, would be meaningless if the users already had the ability to execute the file.



Table 4.4 lists the various symbols used with the chmod command.

Table 4.4Symbols Used with the Symbolic Method
Symbol Meaning

User (owner of thefile).

Group.

Other (the world).

Everyone (the owner, the group, and the world).
Adds permission.

Removes permission.

Read permission.

Write permission.

Execute permission.

Sets the “sticky bit” on adirectory.

+ 9 O Q C

-

NOTE: If you create your own shell scripts or use the Perl language, you'll need to set
permissions to make your scripts usable.
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Changing Ownerships and Permissions

In the act of creating afile or directory, you automatically assign permissionsto the file or directory. To
see what permissions are the default, use the umask command:

$ umask

744

This means that the owner of the file has full privileges, while your group and the world have the ability
to read the file. To change this permission, you’ll again use the umask command, listing a new
permission on the command line:

$ umask 007

This may look odd, and indeed it is odd. The umask command changes permissions relative to a
baseline of 777. The input to the umask command is therefore subtracted from the baseline 777, leaving
you with the total of 770, meaning that the owner of the file and the group have full permissions to the
file, while the rest of the world has no permissions at all.

In the same way, you’ re automatically the owner of afile when you create it, but there may be times
when you want to transfer this ownership to another user. Y ou can do so with the chown command,
provided you're logged in the system as the root user. (Y ou didn’t think you could change the ownership
logged in as an ordinary user, did you? If anyone could change the ownership of afile, security inthe
UNIX operating system would be nonexistent.) When using the chown (short for change ownership, by
the way) command, you list the new owner of the command and the file in question:

gi |l bert:~%$ chown pat report

Y ou can also transfer ownership of an entire directory by using the -R option to the chown command:



gil bert:~% chown -R pat reports_1996

Similarly, the chgrp command changes group ownership of afile, listing the new group membership
and thefilein question:

gi |l bert:~%$ chgrp |inux_book chap4

The Sticky Bit

In our continuing obsession with security, we present information about the sticky bit. In the past, UNIX
hackers used to get around file permissions by messing with entire directories, as most system
administrators would forget to set restrictive permissions for the directory itself.

The sticky bit was a response to this security problem. Linux allows you to set the sticky bit, which
makes a directory impregnable to everyone but the owner of adirectory and the root user. To set the
sticky bit, use the chmod command in the following manner:

gilbert:/$ chnod +t directorynamne

Once the sticky bit is set, no one (except the root user and the owner of the directory) has the ability to
move or delete filesin adirectory, no matter what permissions are associated with afile.

Dealing with Files and Directories

WEe've thrown around the term command a great deal without ever really defining it (our copy editor is
probably gnawing her red pen by this point), but we' re assuming you know what a command is and how
you give acommand to the computer. And you aso know that the combination of acommand and any
optionsis called a command line.

NOTE: Under Linux, commands can be run at acommand line or under the X Window System
in an xterm window (which we covered in Chapter 3). However, there are some cases when
there’s an X Window version of the UNIX command; for example, there’s aversion of man for
the X Window System, called xman, that you should use instead. In this chapter, we'll also note
the X Window version.




If you've used MS-DOS for any extended period, you' Il instantly recognize the Linux counterparts
presented here. If you' ve used Microsoft Windows for an extended period and have been hidden from
the command line, you may be somewhat confused initially when you run through this series of Linux
commands. And if you're a UNIX workstation user, you' |l find that there might be slight differences
between the commands/options and the version of UNIX you’ re used to working with. (If you're a Cray
supercomputer user, you're really ssumming.)

NOTE: Thissection will touch only on the most basic and useful Linux commands. For a more
complete listing of Linux commands, check out Linux in Plain English—coming out shortly—or
teach yourself . . . UNIX, Third Edition (MIS:Press) both listed in Appendix A.

Y ou’'ve aready learned about the cd and pwd commands, which are used to move between directories
and print the working directory, respectively. There are many more Linux commands used to deal with
directories and files.
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Listing Files and Directories with Ls and Dir

You'll use the s command, short for list, quite often—probably every time you use Linux, as a matter of
fact. You've aready used Isin adiscussion of permissions. The following command lists the contents of
the current directory or a specified directory:

gilbert:/$ Is

bi n/ dev/ home/ mt / sbi n/ var/
boot / dos/ i b/ proc/ t mp/

vim i nuz
cdrom etc/ | ost +f ound r oot/ usr/

If you'rea UNIX user, thisis probably not the version of Isyou' re used to, especialy if you try this
command on your own Linux box. Thels version contained with Linux is actually the GNU version of
Is. As such, it makes several improvements to the basic |s command found on other versions of UNIX.
One improvement, which we can’t show you in the confines of a black-and-white text, is the addition of
color to indicate directories (which will appear on your color monitor as blue) and special types of files.
(Later in this section we' Il explain how to change these colors and what the colors mean.) Linux also
uses slashes after the name to indicate directories.

In addition, Is (by default) sorts files and directoriesin ASCII order, in columns. That’s why the first
column contains the directories beginning with b and c, followed by the rest of the alphabet. If there
were directories that began with any capital letter, they’ d be listed first; the directory X/ would appear
before bin/, because under ASCII uppercase | etters precede lowercase | etters.

NOTE: TheBourne Again SHell, bash, also supports the dir command in alimited sense. The
dir command does the same thing asthe Is -| command, which will be explained later in this
section. DOS users will be relieved to know that their familiar dir command can also be used
under Linux.

Y ou can use one of the many command-line options to the Is command. For example, if you use thels



command in your home directory, you' Il discover that there are no apparent files to be found:

gilbert:~$ Is

gi | bert:~$

However, if you run the command with the -a option, you'll see the following:

gilbert:~$ Is -a
i . bash_hi story .kernrc .lessrc

. . enacs .l ess .term

The files beginning with the period (.) are called hidden files. Actually, they’re not so hidden asto be
mysterious; they’ re merely hidden when you use the Is command to search for files. The -a option tells
the Is command to look for all files.

There are two other listings—. and ..—that may be unfamiliar if you're not aUNIX user. The single
period (.) ismerely another way to display the current directory, while the double period (..) is used to
display the parent directory.
The -| (ell, not one) option to Is printsalong list of the directory’s contents:

gilbert:~$ Is -I

The s command can also be used to determine the existence of asinglefile in short form:

gilbert:~% Is data

dat a

or inlong form:



gilbert:~$ Is -1 data

- T WX------ 1 kevinr groupl 854 Apr 2 19:12 data

Table 4.5 summarizes the Is command’ s important options.

Table 4.5A Summary of the Ls Command Options

Option Result

-a Listsal files, including hidden files.

-A Listsall files, except for the . and .. listings.

-C Sorts files by the time they were last changed, rather than by the default
ASCII order, beginning with the oldest file.

-d Lists only the name of adirectory, not its contents.

-| Listsfilesand directoriesin long format.

-r Lists the contentsin reverse order.

-t Sorts files by the time they were last changed beginning with the newest
file.

-X Lists files and sorts them across the page instead of by columns.

NOTE: Thelscommandisn't the only tool for viewing files and directories on a Linux system.
If you'veinstalled XFree86, there' s afile manager that can be used to graphically display the
contents of your Linux system (see Chapter 5 for details). And there’s a command-line tool, the
Midnight Commander, that works similarly to the Norton Commander (a once-popular MS-DOS
application) (see Chapter 5 for details).

Changing the Ls Colors

Although we can’'t show you, |s doesindeed display different types of filesin different colors. While
you probably don’t want to change these colors, Linux gives you the ability to do so. (Indeed, Linux
gives you the ability to do agreat many things you’ll probably never bother to do, but that’ s to the credit
of the people who put Linux together.) The settings for these colors are stored in the file /etc/
DIR_COLORS, and thisfileis used by all users. If you want to change these settings, you need to copy
thisfile to your home directory, rename the file .dir_colors (making it a hidden file), and edit the
listings in the file. Aswith many of the configuration files used with Linux, there’s enough commentsin



the default /etc/DIR_COL ORS to guide you through any editing session.
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Wildcards

Like UNIX (and DOS, for that matter), Linux supports wildcards in command lines and shells scripts. A
wildcard is merely shorthand for a character or astring of characters. Wildcards can come in handy if
you're looking for afile and you' ve forgotten the specific filename (geez, | know the file ends in 1996),
or if you want to see alist of filesthat fall within specific parameters (such as ending with .c, useful if
you plan on using Linux for software development).

There are three types of Linux wildcards: *, ?, and [...]. Each will be explained.

NOTE: Technically, wildcards are the province of the shell, and in theory a discussion of
wildcards should take place with a discussion of shells. For our purposes, however, we' re going
to discuss wildcards at this point in the Linux discussion, because what we're saying here applies
to al shells.

In the previous section covering the Is command, we covered the command’ s use when it’s applied to
single files. However, there may be times when you want to list a set of files that share a common

characteristic, such as ending with .c. In thisinstance, you can tell Isto look for every file that ends with .
c, using the following command line:

gilbert:~$ Is *.c

aardvark. c stuff.c titles.c xyl ophone. c

In thisinstance, Isistold to substitute * for any portion of afilename preceding an ending of .c. And, as
you can see from the list of files, the command was successful. Thelsis used to match any number of
charactersin astring, including zero characters:

gilbert:~$ Is titles*

titles titles.c



In the case of titles, the wildcard matched zero characters.

The asterisk (*) can be used at the beginning or end of awildcard expression. Y ou can also use more
than one asterisk in an expression:

gilbert:~$ Is t*.*

titles.c

If you wanted to list the files with the string titles anywhere in the filename, you could use the following
command line:

gilbert:~$% Is *titles*

subtitl es titles titles.c

The asterisk wildcard is the most expansive wildcard available. On the other end of the spectrum isthe
guestion-mark wildcard, which is used to match a single character:

gilbert:~$ Is title?

titles

In thisinstance, Is did not match titles.c, which contains two characters after the search string of title.
Titles, meanwhile, contained only one character after the search string of title, which matched the
parameters of the Is command.

Thefinal wildcard is used to return specific characters, as defined by brackets ([]). For example, you're
looking through a directory filled with memos from the last 12 months. Since you’ ve been a good Linux
user, you’' ve been placing a number at the end of every file, signifying the month it was written. (Y es,
we know you' re not likely to have too many filesif you've just installed Linux. Think of this advice as
something you'll need in the future.) Y ou want to track down a memo you wrote sometime in the
summer, but you can’t remember the name of the file, and a reading through the directory listings don’t
spark amemory. In thisinstance, you'll want to narrow down the directory listingsto files ending in 6,
7, or 8 (corresponding to June, July, and August). To do this with the |s command, you'd enter 6-8 in
brackets:



gi |l bert: ~/ menos$ |s *[ 6-8]
golf.8 gol fanne. 8 gol fpat. 6 golfjimé6

gol ftod. 6 gol ftom 7

This narrows down the list of filesreturned by Is. It a'so means you probably play too much golf.

In the preceding example, we asked Is to return files that ended with arange of characters, i.e., in 6, 7, or
8. You can also use thiswildcard to return a single character:

gil bert:~/menos$ |s *[ 6]

gol fpat. 6 golfjimé®6 gol ftod. 6

If you' re searching for a character (remembering, of course, that Linux distinguishes between uppercase
and lowercase letters at all times) or range of characters, you can list them in the brackets:

gil bert:~/menos$ |s report.[Ee]rc

report. Erc report.erc

Wildcards can be used with any Linux command.
Creating Directories with Mkdir

The mkdir command is used to create directories. If you plan on using Linux for most of your day-to-
day stuff, we advise creating directories to help organize the many files Linux (and any other version of
UNIX, for that matter) creates. Using mkdir issimple:

gilbert:~% nkdir directory

where directory is the name of the directory you want to create. To create a directory named lettersin



your home directory, you’ d use the following command:

gilbert:~% nkdir letters

To seeif the directory was really created, you can use the |s command:

gilbert:~$ Is

| etters/ t ext

Y ou can also use it to create a new directory elsewhere in the directory hierarchy:

gilbert:~$ nkdir /users/kevin/letters
gilbert:~%$ I's /users/kevin

| etters/

Mkdir can create more than one directory on acommand line:

gilbert:~% nkdir letters data
gilbert:~$ Is

dat a/ | etters/ t ext

Mkdir can also create a directory and a subdirectory in a single command line:

gilbert:~% nkdir -p /letters/eric

Other optionsto mkdir arelisted in Table 4.6.



Table 4.60ther Options to the Mkdir Command
Option Result

m mode Sets the mode for the new directory.
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Using Cat

The cat command does so many things under the UNIX and Linux operating systems, it’s a wonder you
don’t useit for everything. On avery basic level, cat can be used to view the contents of afile:

gilbert:~$ cat filenane

where filename is the name of the file you want to view. For example, to view the contents of afile
named test, you' d use the following command line;

gi | bert: ~$ cat test

This is our Linux test file. Big whoop.

Cat, by default, displaysits output to the screen. However, cat can be told to send its output el sewhere,
which brings us to another of its many uses: It can aso be used to store afile under a different filename,
much in the manner of the cp command (which will be covered later in this chapter). For example, to
create another copy of thetest file (which we'll call memo.kr), you' d use the following command line:

gi |l bert:~%$ cat test > neno. kr
gilbert:~$ Is

meno. kr t est

In this example, cat uses the output from the test file as the input for the memo.kr file.

Cat can also be used to create ssimple ASCI| files; we say simple because cat sends your keyboard input
directly to afile, rather than giving you the chance to edit the file. (The full-screen editors elvis and
emacs can be used to edit files.) To create a simple file named memo, you’' d use the following
command line;



gil bert: ~$ cat > neno

Anything you type would go directly into the memo file one line a atime. When creating afile like this,
there are afew things to remember:

» Hit the Enter key at the end of every line. Otherwise, part of your typing will end up in the
ether.

Y ou can move within the line using the Backspace key (well, partially, anyway; Backspace
will merely delete the preceding character). Y ou can’t move to a previous line, however.

» Type Ctrl-D when you're finished typing.

NOTE: The Ctrl-D sequence can be used whenever you run a Linux command that requires
keyboard input.

Finally, cat can be used to combine files. For example, you can add to the aforementioned memo file
with the following command line:

gil bert: ~$ cat >> neno

Whatever you type will be added to the memo file. The previous rules apply. In addition, you can
redirect two existing files asinput to a new third file:

gil bert:~%$ cat nenol nenp2 > neno3

The order of the files on the command line determines the order of the data in the new file.
There are a host of options to the cat command; they are listed in Table 4.7.

Table 4.70ptions to the Cat Command
Option Result

-b Numbers al lines, except for those not containing characters.



-n Numbers all lines,
-S Replaces a series of blank lines with asingle blank line.
Y Prints nonprinting (i.e., control) characters.

Other Ways to View a File

Linux contains two handy tools for viewing afile: more and less. The more command is pretty simple;
the following command line launches mor e with the file test:

gi | bert: ~$ nore test

The more command presents one page of text at atime, with the percentage of text displayed at the
bottom of the screen. Use the Enter key to move forward one line in the document, or press the
Spacebar to move ahead an entire page. Unfortunately, you can’t move back to the beginning of afile
once it’s scrolled by.

In addition, mor e gives you the ability to search for a specific text string, by typing:

/string

where string is the text string you want to search for.
WhereLessisMore Than More

The less command isn’t part of the standard UNIX distribution, but it's a very useful addition to the
Linux command set. The less command provides more options when viewing afile—namely, the ability
to move both forward and backward through afile. Again, to use lessto view the file named test, you'd
use the following command line:

gil bert: ~$ | ess test

Aswith more, you can use the /string option to search for text.



A big advantageto lessisits ability to search backward through afile by pressing b.

NOTE: An X Window version of this program, xless, isalso included as part of Slackware.

Using Head and Tail to View Portionsof a File

If afileisespecially large, you may not want to load all of it and try to scroll through it, particularly if
you're just interested in aquick glance at its contents. In this case, you can use the head command to
view the beginning of thefil, or tail to view the end of the file. For both commands, the default isto
display 10 lines. Therefore, to display the first 10 lines of the filereport, you' d use the following
command line:

gi |l bert:~$ head report

To view thelast 10 lines of the filereport, you' d use the following command line:

gilbert:~% tail report

To change the default of 10 lines, you' d specify a new number as an argument to the command,; the
following, for example, displays the first 20 lines of the file report:

gil bert:~%$ head -20 report

Viewing an Octal Dump with Od

Finally, there's the od command, which allows you to view an octal dump of afile:

$ od fil enane

where filename is the name of thefile to be viewed.
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Finding the Magic Number with File

After you’' ve been working on your Linux system for awhile, you' Il accumulate many filesif you do
any serious work at all. If you're a careful worker, you'll be able to keep track of files by their locations
and filenames. However, if you' re not a careful worker, you may run into situations where you have no
ideawhat afile contains. Y ou don’'t want to view abinary file with cat or another command designed to
view text files, because doing so will probably result in huge amounts of garbage being displayed to
your screen (which may require you to try and relogin your system).

Linux features a command, file, that will look at afile and return specific information about the contents
of the file (most of the time, anyway). The UNIX world of |ate has supported magic numbers, and in
theory these numbers—found somewhere in the binary file—should match a database of magic numbers
on your system. (These magic numbers can be found in the /etc/magic file.)) To run file on afile named
45edfsdwe, you' d use the following command line;

gilbert:~$ file 45edf sdwe

At the very least, file will tell you the file' stype (executable, ordinary, etc.) and how it’s compiled (such
as dynamically linked). If you're lucky, the file command will also tell you if thefileisrelated to your
machine. However, if thisfileis merely text, you'll see the following information:

gil bert:~$ file 45edf sdwe

45edf sdwe t ext

Copying Files with Cp

The cp command is used to copy existing files. When you use the cp command, the original fileis left
intact. Thisis handy when copying files to another user’s machine (provided you’ re networked, of
course) or to another directory for backup purposes. (There are more formal ways to make system
backups on your Linux system, of course, but the cp command works well for single files or small
groups of files.) The following command line copies afile named textfile to the /home/eric directory:



gilbert:~% cp textfile /homel/eric

When this command is run, the file named textfile will appear in both your home directory and eric’s
home directory.

Y ou may want to give textfile a new name when it’s moved to the new directory. In this case, you're
giving textfile anew name of textfilekr when it’s moved to the /home/eric directory:

gilbert:~% cp textfile /honme/eric/textfile.kr

WARNING: Linux will do exactly what you tell it to do. In some cases, thisisagood thing. In
other cases, thisis avery bad thing—as can be the case with the cp and mv commands.

If (using the previous command-line example) there were already afile called textfile.kr in the /nome/
eric directory, the cp command would overwrite the existing file with the new file. The cp command, by
default, doesn’'t check to seeif there' safile aready in that directory with the same name. (The same
goes for the mv command; this will be covered in the next section, “Moving and Renaming Files with
mv.”)

On the other hand, both the cp and mv commands have an option (-i) that prevents you from overwriting

existing files, as seen in this command line;

gilbert:~% cp -i textfile /honme/eric/textfile.kr

cp: overwite ‘textfile.kr'?
If you typey, cp will overwrite the existing textfile.kr. If you type anything else, cp will not overwrite
thefile.
Optionsto the cp command are listed in Table 4.8.

Table 4.80ptions to the cp Command
Option Result



-d Maintains asymbolic link as alink rather than as a copy of the original file.
-i Prevents overwriting of existing files with the same filename.

-p Retains the existing permissions.
-r Copiesthe entire directory structure, including subdirectories.
-V Runs in verbose mode; lists each file asit’s copied.

Copying Directorieswith Cp

cp aso hasthe power to copy entire directories (including all files and subdirectories), in the form of the
-r option:

gilbert:~% cp -r /users/data /users/eric

Previous | Table of Contents |[Next
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Moving and Renaming Files with Mv

The mv command is used to move files from one directory to another. This command doesn’t leave a
copy of the origina file in the original location (for that, use the cp command); it deletes the original
copy and inserts the new copy in the new location.

The following command line would move the textfile file to the new home (~) location:

gilbert:/usr$ nv textfile ~

If you were to run thels, you'd find that textfile didn’t appear in /usr, but was now located in your home
directory.

In this example, textfile retains its current filename, no matter where you moveit. You can also use the
mv command to rename afile. (In fact, it's one of the few waysto actually rename afile, because
there’s no command for doing so within Linux.) The following command changes the textfile filename
to aardvark:

gilbert:~% nv textfile aardvark

The following command line would move textfile to a new directory and give it anew filename of
aardvark:

gilbert:/usr$ mv textfile ~/aardvark

Linux can be fairly harsh when you’ re moving and renaming files. For example, the mv command will
overwrite an existing file with arenamed file and not warn you. If you ran the following command line
and afile named aar dvark aready existed in your home directory, you'd bein trouble;

gilbert:/usr$ nv textfile ~/aardvark



as mv would overwrite the original aardvark file with the new aardvark file. To avoid this problem,
use the -i option with the mv command:

gilbert:/usr$ nmv -i textfile ~/aardvark

m/: overwite 'aardvark'?

Typey if you want to overwrite aardvark, n (or any other key) if you do not.
A summary of the optionsto mv arelisted in Table 4.9.

Table 4.9A Summary of the Mv Command Options
Option Result

-f Overwrites existing file.
| Checks before overwriting existing files.

Removing Files with Rm
The rm (short for remove) command removes files. Simple enough, right? To remove afile, simply list
it on the command line:

gi |l bert:~% rm aardvark

Aardvark will then be swiftly and painlessly removed—so swiftly that you won't have a chanceto
confirm your choice. However, like the other commands listed in this chapter, you can tell Linux to
confirm your file deletions, in the form of the -i option:

gilbert:~% rm-i aardvark



rm renove 'aardvark'?

Typey if you want to remove aardvark, n (or any other key) if you do not.

Other options to the rm command are listed in Table 4.10.

Table 4.100ptions to the Rm Command

Option Result

Removes the file without any input from you.
Runs in interactive mode.
Runs in verbose mode, which meansfiles are listed as they are removed.

WARNING: Bewarned that when you remove afile under Linux, you're really removing the
file from existence.

If you're a PC or Macintosh user, you may have gotten spoiled by utilities like The Norton
Utilities, which can “unerase” files that have been erased. At thistime, no such utilities exist for
Linux.

WARNING: Be careful when you combine the rm command and wildcards, because a
wildcard—especially an asterisk—in the wrong spot can wreak havoc with your system. For
example, let’ s say that you wanted to delete al the files ending with .golf on your system (let’s
say the boss is beginning to be alittle suspicious about your afternoon field trips and you want to
remove any incriminating evidence). So you tell Linux to remove al files ending with golf—or
you think you are, anyway:

gil bert:~/menmos$ rm* gol f

Disaster ensues. Because you placed a space between the asterisk wildcard and the rest of the
command line, the rm command uses only the asterisk as an argument, ignoring the golf part of
the command line. Since every fileis returned by the asterisk wildcard, you’' ve just removed all
thefilesin your current directory. (By the way, the chance of this happening is an excellent
argument for using the -i option at al times and setting it up asan alias.)
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Viewing Online-Manual Pages with Man

One of the handiest feature of UNIX—and by extension, of Linux—is the existence of online-manual
pages, which detail the workings of specific commands. These online-manual pages (commonly referred
to as man pages) will list the purpose of a given command, any command-line options, and perhaps
other information. (For example, man pages created by the FSF for use with GNU commands tend to be
rather verbose, going into the entire purpose of the command and listing any known bugs.) While this
sort of information isn’t as useful as afull online help system (for example, you can’t look up a man
page for any topics at all; man pages are written for specific commands), it still can help you a great
deal, especialy if you know a certain command can come close to doing what you want, but you need to
know the precise option that yields the desired behavior.

To view an online-manual page, combine the name of the command with the man command:

gilbert:/$ man man

You'll then see the information shown in Figure 4.1.

Figure4.1 The man command in action.

The man page for man is obviously a multipage document, as evidenced by the information at the
bottom of the screen, because the bottom sentence isn’t complete. To move up and down through the
entire man page by entire pages, use the PageUp and PageDown keys; to move up and down the man
page line by line, use the keyboard cursor keys ([uarr] and [darr]). To quit the man command and get a
command prompt, press the g key (short for quit).

NOTE: There'san X Window equivalent of man, called xman, shown in Figure 4.2. Y ou
should use this command when running X Free86.
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Figure4.2 Thexman command in action.

NOTE: The bash shell containsits own help mechanism, which will be covered later in this
chapter.

Finding Files

The find command included with Linux (actually the GNU find command) is very similar to the find
command that ships with most other versions of UNIX—that is, the GNU version is maddeningly
complex and nonintuitive to use. At its best, find will search your entire filesystem for a specific file. At
itsworse, find will return every file on the system, leaving you scratching your head about how to
proceed with a useful search.

Still, you shouldn’t run into too many problems with find if you remember one thing: Y ou need to make
sure all the elements of the command line are properly organized. For example, you won't find the
following command line very useful:

gilbert:~$ find *

asit returns al the filesin your current directory. Similarly, the following command line will list every
file (at adizzying speed, no less) on your Linux system:

gilbert:/$ find *

amove guaranteed to give you a headache. (Remember, Linux does exactly what you tell it to do.)

Instead, you'll need to slow down and figure out how to use the find command. Let’s say you want to
find the directory location of afile named test.bk. First, you need to tell find how to search for afile.
We know the name of the file, so we begin our command line by telling find to search by filename. We
do so with the -name option:
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gilbert:/$ find * -name
Thisisastart. Now we need to tell find what to ook for. We do this by adding the name of thefile:
gilbert:~$ find * -nane test. bk
If you wanted, you could use awildcard instead of listing the specific filename. With or without a
wildcard, however, the command should work.
If you're working with alarge filesystem, you may want to run the find command in the background.
Thisis accomplished by adding an ampersand to the command line:

gilbert:~% find * -nane test.bk &

Running this command in the background allows you to do work while the find command searches for
the file. For more information on running commands in the background, check out the section
“Background Commands and Multitasking” later in this chapter.

NOTE: When looking at other Linux texts, you'll be able to see who actually wrote the book
using Linux and who wrote the book with a knowledge of UNIX and not much experience with
Linux by the way the find command is explained. In most versions of UNIX, the find command
requires that -print be added to the end of the command line and that the name of the search bein
quotation marks. The GNU version of find requires neither.

There' salot more to the find command, as it encompasses an amazing amount of complexity that’s
meant for large-scale systems more than for the needs of the average Linux user. If you'reinterested in
knowing more about the find command, use the following command line:

gil bert:~% man find
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Chapter 8
Linux Networking

This chapter covers:

o TCP/IP
» System administration and networking
» The fwhois command

Networking and Linux

One of the great appeals of the Linux operating system is its built-in networking connectivity. Instead of
trying to make an operating system like DOS, Microsoft Windows, or MacOS deal with a network, you
can work with Linux, where the network exists at the core of the operating system.

This is accomplished through TCP/IP (Transmission Control Protocol/Internet Protocol), which has
become the lingua franca for networking in the UNIX world. Because UNIX-based systems were
instrumental in forming the Internet and its predecessors, TCP/IP became the dominant protocol for
communication on the Internet. TCP/IP isthe mgjor tool for networking UNIX-based computer systems,
as most UNIX implementations contain support for TCP/IP. Other operating systems, such as DOS and
0S/2, can aso connect to TCP/IP networks, although this requires special add-on software.

Linux comes with full support for TCP/IP (provided you installed it when you installed Linux; if not,
you' [l need to look at reinstalling Linux or recompiling your kernel). This support comesin the form of
the NET-3 set of protocols and programs. On your end, connecting to a UNIX network viaTCP/IPis
merely a matter of making sure your PC is correctly hooked up to the network via Ethernet card and
cabling.

NOTE: Much of what’sinvolved with Linux networking is best performed at the sysadm level.
If you' re a system administrator, you should follow your own configuration routines at the
network level; after al, Linux installs and configures pretty much like any other PC UNIX on the
network level. If you're not a system administrator, we suggest you check out Olaf Kirch's Linux
Network Administrator’s Guide, which can be found on the accompanying CD-ROM or in print at
your local bookstore.
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In Chapter 1 we covered supported Ethernet cards. If you need more information about setting up your
Ethernet card, check out the ETHERNET-HOWT O on the accompanying program CD-ROM, in the
docs directory.

Linux also alows you to make a TCP/IP connection viatelephone line, using the SLIP or PPP protocol.
If you want to connect to the Internet via a dialup connection, you'll need to use these tools. (We cover
thisin more depth in Chapter 9.)

Before you try using any of these tools, you should have some background in TCP/IP. We advise
checking out Olaf Kirch’s Linux Network Administrator’s Guide, which has been printed by various
sources (including the Linux Documentation Project and SSC).

In addition, the CD-ROM contains a very useful, detailed guide to TCP/IP networking and NET-3 in the
form of NET-2-HOWTO, in the docs directory.

These guides should form the basis of your networking expertise. However, we'll provide a short
overview of TCP/IP networking here.

TCP/IP Basics

Under a TCP/IP network, every computer on the network is assigned an | P address, including your
computer. If your Linux workstation is permanently connected to a TCP/IP network, this address will
remain constant. (If you' re using a dialup connection to the Internet through a service provider, your |P
address will be dynamically assigned when you login the service.) This address comes in four fields,
such as 255.255.0.0. This breaks down to:

subdomain.subdomain.domain.domain

Y ou will find detailed information on I P addresses, how they’ re structured, and how you can acquire
them on the second accompanying CD-ROM. We're not going to spend alot of time on the intricacies of
| P addresses; it’ s an involved subject beyond the reach of this book.

From your end, | P addresses are important for connecting to another computer on the network. (By this,
we mean the entire network, which can include the rest of the world if you’ re connected to the Internet.)
However, in many situations you don’'t need to know the specific |P address to make a connection, as
you probably discovered when you see lists of Internet addresses (such as those found in Appendix A)
without any IP addresses listed. Why’ s that? Because early in the Internet’ s development the decision
was made to allow a Domain Name Server (DNS) to handle these dirty details. Y our TCP/IP network
(or your service provider) has a named DNS somewhere on the network. When you enter an Internet
address like ftp.x.org or amail addresslike reichard@mr.net, alookup is performed on the DNS,

which then makes sure that the mail or request is routed to the proper machine. If you've installed TCP/
IP on your system, you'll be running a daemon named named that handles the connections to the DNS.
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The fwhois command connects to the DNS and returns information about a specific user or adomain
name:

gi |l bert:~$ fwhois nr.net
M nnesot a Regi onal Network (MR-DOV
511 11th Avenue South, Box 212

M nneapolis, M 55415

Domai n Nanme: MR NET

Record | ast updated on 16- Nov-93

Domai n servers in |isted order:

NS. MR NET 137.192. 240. 5
RSO. | NTERNI C. NET 198.41.0.5
Rl VERSI DE. MR. NET 137.192.2.5
SPRUCE. Cl C. NET 35.42.1.100

gi |l bert:~$ fwhois df azi o@r. net



Fazi o, Dennis (DF202) df azi o@r . net
M nnesota Regi onal Network (MR- DOV)
511 11th Avenue South, Box 212

M nneapolis, M 55415

Record | ast updated on 16-Dec-91

The fwhois command also lists users on your Linux system, even if you' re not connected to the Internet.
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Setting up TCP/IP Information

The files that control TCP/IP configuration are stored in the /etc directory. When you first set up Linux
and are asked about machine names and domain names, this information is sent to the /etc/hostsfile.
While you don’t need to mess with thisfile if you' re connected to the Internet (it does many of the same
things that a Domain Name Server does), it's a good thing to place the names of essential serversin this
file. And if you' re not connected to the Internet but you are maintaining a small network, thisisthe
place to store the | P addresses for the workstations on your system. (Again, this could be doneviaa
DNSon your local system, but it'salot easier to use the /etc/hostsfile.)

Another file to check isthe /etc/networ ksfile, used to configured different networksin the TCP/IP
subsystem. Thisfile is summoned when the system launches, and its functions are handled by DNS
serversif you' re working on the Internet. Again, if you're not connected to the Internet but you want to
have subnetworks and such (you really don’t; we' re speaking hypothetically here if you' re working on a
small network), you' d use thisfile instead of a DNS.

NOTE: If you have an ethernet card, you can configure it using the “netconfig” command. Y ou
might also need to edit /etc/rc.d/rc.modules to load support for your card.

You'll aso want to run the ifconfig command, which essentially tells the kernel about your Ethernet
card and the IP addresses if you’ ve not done so already. To see the current state of your system, use the
command with no options:

gilbert:/$ ifconfig

| o Li nk encap: Local Loopback
i net addr:127.0.0.1 Bcast:127.255.255.255 Mask:255.0.0.0
UP BROADCAST LOOPBACK RUNNI NG MrU: 2000 Metric:1
RX packets: 0 errors: 0 dropped: 0 overrun: 0

TX packets:40 errors: 0 dropped: 0 overruns: 0



In this case, we're actually using Linux without a network card or a connection to a network—but Linux
thinksit’s on a network using atool called loopback. Loopback allows applications and daemons that
need to communicate via TCP/IP to connect to local resources.

Summary

Linux networking is an involved subject and one beyond the goals of this book. Y ou’ [l want to check out
some of the reference worksin Appendix A for more information.
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Chapter 9
Linux and the Internet

This chapter covers:

e Linux and the Internet
» SLIPand PPP

» Electronic mail

 The World Wide Web
* Web browsers

e The UUCP commands
e Using FTP

* Thetelnet command

» Using the Usenet

Getting on the Worldwide Network

The Internet has been the recipient of aton of hype recently, and with good reason: it’s one of the most
exciting developments in the computer world in quite some time. As both a computer user and a Linux
user, you'll greatly benefit from the many possibilities offered by the many offerings of the Internet.

As amatter of fact, you' ve probably noticed the many references to the Internet throughout the course of
this book. It seems as though anyone who wants to do any advanced work with Linux needs alink to the
Internet. (As did the authors of this book, who spent much of their time planning this book and
coordinating material through electronic mail and the Internet.) Usenet newsgroups—which we cover in
Appendix A—aswell as great Web sites can certainly enhance your understanding and usage of the
Linux operating system.

How you connect to the Internet depends on your specific circumstances, however. If you're using
Linux in acorporation that’s already connected to the Internet, you can merely piggyback from that
connection. If you' re working on a stand alone Linux workstation, you can set up your own Internet
connection with the aid of an Internet service provider.

Both of these possibilities exist because of Linux’s built-in networking capabilities—namely, TCP/IP,
which you learned about in Chapter 8. Basically, this support for TCP/IP allows a Linux user to use
another computer on the network. In Chapter 8, the computers on the network were in the same physical
location as your computer. On the Internet, the computers on the network can be just about anywhere.



(In other words, the Internet is basically the world’ s largest TCPF/IP network.)

The concept behind TCP/IP networking is actually pretty simple. Each machine on the network has an
individual TCP/IP address, and every other machine on the network can access this machine (if only to
be denied access, of course; there are some security measures involved if need be). The extent of the
network depends on your needs; some companies purposely restrict their TCP/IP networks to a very
confined set of machines; other alow full access to the global Internet.

In this chapter, we'll discuss getting on the Internet using the tools built into Linux.

Finding a Window to the Internet

If you aren’t connected to the Internet via a direct network connection, you' |l need to make
arrangements to do so. There are two ways to do this.

One method involves piggybacking off of a machine that is directly connected to the Internet. In this
manner, you can essentially use the specifics of the connected machine. Connectivity tools that fall
under this category include SLiRP, which isrun in aremote UNIX shell account and makesit act like a
SLIP/CSLIP account. We compiled it on an Ultrix machine and connected to it with DIP. It works great!
The sourcefor it is on the CD-ROM in /contrib.

NOTE: Theterm program, which was covered in the first edition of this book, is no longer
supported under newer versions of Linux.

Linux’'s SLIP and PPP Tools

If you don’t have a permanent TCP/IP connection to the Internet through work or afriend, you can use
Linux’s SLIP and PPP tools to connect to the Internet via an Internet service provider of some sort. SLIP
(Serial Line Internet Protocol) and PPP (Point-to-Point Protocol) alow you to connect to another TCP/

| P machine.

To connect to the Internet via SL1P and PPP, your implementation of Linux must first support both
protocols. If you installed directly from the CD-ROM, your Linux kernel will indeed support SLIP and
PPP; if you look at the screen closely when you boot Linux, you'll notice that SLIP and PPP will be
listed. However, if for some reason you decided to compile your own kernel, then you should have had
the foresight to compile in SLI1P and PPP support. (Y ou were asked if you wanted support for these
protocols as part of the make process.) If not, then you' [l need to go back and compile a new kernel,
paying specia attention to the Network section of the makefile.

After doing that, you’ll set up an account with a service provider (like Netcom, PSI, GNN, Microsoft



Network, or Minnesota Regional Network), which gives you Internet access using a standard modem.
When you connect via a service provider, you'll be assigned an IP address right on the spot; the process
yields adynamically assigned | P address, which is then used by your Linux system to connect to the

I nternet.

When you set up an account, you should get alist of information from the service provider. Out of this
information, you' Il need to know the following:

» The access telephone number—if you don’'t have this number, you can’t dial up the service
provider.

* The IP numbers of the Domain Name Servers. These are the servers your system looks to when
you want to connect to another machine on the Internet. Without these servers, your Linux
system would be lost in cyberspace.

* Your username and password.

» The mechanism for logging on the system. Thisis alittle more daunting than it looks, because
it seems that every service provider handles dialup connections alittle differently. Asan
example: our service provider uses a standard UNIX-style login procedure, where the entry of a
username and a password is followed by a standard UNIX prompt:

Wel cone to the Twin Cities MRNet diallP Service.
User Access Verification

User nane:

Passwor d:

slip-server> ppp

After entering ppp at the command prompt, the server initiates the PPP protocol with your
machine. Thisis not standard in the ISP world; most initiate the process immediately after you
enter your password.

Basically, SLIP and PPP do the same thing. However, SLIP (the older of the two protocols) is
decreasing in popularity, because PPP (quite honestly) is easier to configure and use. Linux contains the
dip command, which handles SLIP connections to a service provider.
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The dip command stands for dialup IP connections, that is, a TCP/IP connection between your Linux
system and some other system. The connection is made over a serial line (and presumably a phone line
and modem) instead of the traditional Ethernet or other TCP/IP connection. On top of the serial line
connection, dip implements one of a number of serial-line Internet protocols, including SLIP, CSLIP
(Compressed SLIP), and PPP.

Thus, without a direct hard-wired network link, you can establish an IP (network) link over a phoneline.
Thisisvery useful for connecting to an Internet service provider. The way thisworksisthat all data
going between the two computersis sent over the serial line. At each end, the data is converted into
network packets and sent to the appropriate programs. To most programs on either end, thereis no real
difference between this type of link and a direct network connection, except that serial-line links are
typically much slower than direct network connections.

Y ou can use dip for both incoming and outgoing dialup links.

When you dial out with dip, you can configure a chat script to set up alink to your remote system. The
chat script contains things like which serial port to use, the system (host) to connect to, what speed to set
the modem, the protocol (e.g., PPP, SLIP, etc.), and so on.

Y ou can also use dip to manage incoming connections. Users then login normally over a seria link, but
the “shell” launched on login is not bash or csh, but diplogin.

In this case, you can set up aprogram called diplogin as the “shell” to execute for a particular user in
the /etc/passwd file. (Normally, diplogin isalink to dip with the -i option to set dip into input mode.
Upon login, dip looks up the user’ s name in the /etc/diphosts file. Each entry in thisfileisalot like the
system password file, /etc/passwd. For each user, you can have an extra external dial-in password to add
an extralevel of security—a useful thing in the wild atmosphere of the Internet.

Upon successful login, dip sets up a network connection between the dial-in line and your Linux system,
using the protocol specified in the /etc/diphosts file for the given user who logged in. Normally, thisis
CLSIP, SLIP, or PPP.

NOTE: Dip aso supports dynamic IP address allocation. See the online documentation for more
on this.

Because dialup Internet connections are so individualistic (we' ve dealt collectively with both static and



dynamically allocated addresses), we're going to leave it up to you to configure dip. You'll want to read
carefully through the online-manual pages for dip, asthey contain plenty of examples. They also contain
example scripts, which you can adapt to automatically 1og you on a remote connection.

To help make the first connection, it’s very handy to run dip in test mode. To run it, use the following
command line;

gilbert:/$ dip -t

di p>

The -t option tells dip to accept interactive commands. Y ou can use these interactive commands to find
out more information about what steps work and what steps don’t while you' re debugging adip
connection.

Unfortunately, there is no really easy way to set up dip. You can find out more about dip and its
configuration options by looking in the /usr/doc/dip directory.

Linux’s PPP Tools

We recommend that you use the PPP protocol instead of SLIP for many reasons, some technical and
some not; basically, it's easier to set up PPP connections when you' re using dynamically assigned IP
addresses.

Not that it' s that simple to set up a PPP connection. The trouble with the Linux world isthat it lacks a
simpletool like Trumpet Winsock to automate dialup connections to the Internet, which is why you need
to slog through descriptions like the one here.

In addition to the dip program, Linux supports a suite of PPP-only applications. The dip program
supports the PPP protocol, along with SLIP and CLSIP. The PPP suite of applications only supports
PPP. Of these PPP-only tools, the pppd command acts as the PPP daemon and sits in the background
awaiting PPP connections.

The ppp-on command brings up a connection. The ppp-off command bringsit down. Aswith dip,
there’salot of configuration to do. Thisisone areaof Linux that could really use some improvement.
Y ou can find out more about Linux’s PPP tools by looking in the /usr/doc/ppp directory.




NOTE: Confusing asit sounds, the dip program supports the PPP protocol, but not the separate
PPP suite of commands. Nor do the PPP commands support dip. That is, you can’t really mix and

match dip with ppp-on, ppp-off, and pppd.

In addition to the dlip and ppp suites, you can run diald, short for Dial Daemon. Diald maintains a
pseudo-networking connection for your phone line, even if the phone line is not actively connected to
the Internet. This capability allows you to only tie up your phone line when needed, because diald
automatically reconnects when needed and hangs up when a connection is no longer necessary.

ON THE CD-ROMS: Diald ison the second CD-ROM.
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Setting up a PPP Connection

Here are the steps you' || want to follow to establish a PPP connection to an Internet Service Provider, or
| SP. In these situations, you’ re calling the same phone number and are dynamically allocated an |IP
address each time you login the ISP's computer.

First, you'll need to make sure that your local permissions are set up correctly. When logged in as r oot,
you should edit your /etc/hosts.deny file to add the following line:

ALL: ALL

This prevents others from logging on your system via the Internet when you’ re connected to your 1SP.
However, you do want to allow yourself access to your own machine (we assume you do, anyway), so
edit your /etc/hosts.allow file to add the following line:

ALL: 127.0.0.1

If you haven’'t done so already, you should give your own machine a name (we told how to change this
in Chapter 2). Thisinformation isfound in /etc/HOSTNAME.

Next, you' Il need to tell your Linux system where to find data on the Internet. Thisinvolves adding the
name of your service provider and a DNS server to the /etc/resolv.conf file, in the following format:

search nr. net

naneserver XXX. XXX. XXX. XXX

In this example, wetold Linux to look for things like news and mail at mr.net. In the place of Xxx.xxx.xxx.
xxx you’ll provide a DNS address as provided by your ISP.

You'll also want to take alook at /etc/hosts. It should contain two lines, looking something like this:



127.0.0.1 | ocal host

0.0.0.0 gi | bert

If 127.0.0.1 is used for your machine name, change it. This should not be used when a connection to the
Internet is made, because it may conflict with some Internet services.

Finally, you'll want to give Linux the username and password provided to you by your ISP in the /etc/
ppp/pap-secretsfile. Thisline will look something like this:

rei chard * password

where password is the password.

One more step before you make a connection: You' |l need to create a/etc/ppp/chatscript to include
information about your ISP, particularly a phone number. The following script works with most modems:

TI MEQUT 5

YOATZ

OK ATDTXXX- XXXX

ABORT ' NO CARRI ER

ABORT BUSY

ABORT ' NO DI ALTONE'

ABORT WAI Tl NG

TI MEQUT 45

CONNECT "We are connected!”

TI MEQUT 5



"nane:" reichard@m. net

"word:" password

i n> ppp

where xxx-xxxx is the phone number of your ISP. The final three lines are tailored to our ISP, which
presents two prompts (username: and password:) as well asacommand line for launching ppp on the
host computer. Y ou’ll want to change thisfor your specific | SP.

Once connected, you should be able to use any of the Internet tools presented here.
Internet Tools

After you work out your connections to the Internet, you can take advantage of the network tools
available under Linux.

WEe'll begin with adiscussion of Internet mail, then we'll discuss other Internet goodies.
Using Electronic Mail

The ahility to send electronic messages to individuals, groups of people, or everyone in the company is
not one of the flashiest features of the Linux operating system, but it is certainly one of the most used.
Other networking systems, particularly from the MS-DOS world (like Novell NetWare) lack basic
electronic-mail (or e-mail) capabilities, while other operating systems featuring built-in electronic mail
lack the other extensive capabilities featured in Linux.

The mail program has been an important part of UNIX almost since the very beginning. As UNIX
evolved, so has mail—to an extent. The actual electronic-mail mechanisms are similar to the origina
mail mechanisms; changes mainly concern how a user interacts with amail program. The procedures
described here may not appear exactly the same on your system, as there are many mail programs, both
UNIX- and X Window-based, that vary in how they present information to the user.

Linux givesyou afew options for reading and sending mail, starting with the mailx command and
ending with programs like elm and pine, which ship on the accompanying CD-ROMSs.
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Receiving M ail

Linux informs you of incoming mail when you login the system. Y ou'll see a message like:
You have mail .

Unless you read your mail at this point, this message will reappear periodically, asthe shell is

automatically set up to remind you of unread mail.

To view this malil, type:

gilbert:/$ mail

You' |l see something like what’ s shown in Figure 9.1.

Figure 9.1 Incoming mail.

The shell responds with alist of your mail messages, listed in the order they were received by your
system, newest malil first. Thefirst field lists the sender of the message, the second through fifth fields
denote the time and date the message was received, the sixth field records the number of linesin the
message and the size of the message (in bytes), and the final field indicates the subject of the message.

Press Enter to read the first message on thelist. If it's along message, the entire message will scroll by.
If you want to stop scrolling the message, type Ctrl-S; to start it again, type Ctrl-Q.

There are two types of messages waiting for us. messages from root and messages from volker di @mhdL1.
moorhead. If you' re connected to the Internet and have your own network with other users, your
electronic mail can come from two sources: your own system and other systems. Mail from other
systems, sent on the Internet or the Usenet, has its own unique addressing scheme (more on that in the
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next section). Mail from your own system uses the same login names as described in Chapter 1; these
names are contained in the /etc/passwd file.

The newer addressing scheme, and one that is growing in popularity (mainly because of the growing
popularity of the Internet), is called domain addressing. Structured as the exact opposite of a bang path,
adomain address couples the name of the user with an address. This scheme grew out of the need for
international standardization of electronic-mail addresses and provides a hierarchical structure to
addressing. Essentially, the world is split into country domains, which are divided into educational
domains (indicated by the suffix .edu in the address) and commercial domains (indicated by the suffix .
comin the address). There are hundreds and hundreds of commercial and educational domains, and the
number is growing every day.

Reading a domain address is quite ssmple. In the address of:
reichard@mr.net

reichard refersto the user, while mr.net refers to the domain. The user and domain names are separated
by the at (¢c) symbol. Asauser, you don’'t need to know the specific path a message must take, nor do
you need to know the name of a gateway. With a domain address, sending a message is ssimple:

gilbert:/$ mail reichard@m. net

The idea of the Internet is fairly amorphous and abstract. The Internet is technically a collection of many
networks that somehow manage to talk to each other. Asauser, all you need to know isarecipient’s
electronic-mail address; the system administrator handles the basic details of linking a system to the
Internet.

If you're on the Internet, you can also receive electronic-mail from afar. To find your machine address,
type uname -n at the prompt:

gilbert:/$ unane -n

gi | bert

where gilbert is the name of your UNIX system, also called the hostname. To list all the systems you can
directly communicate with, type uname:



gilbert:/$ unanme
ot her syst enil
ot her syst en?

ot her syst en3

where othersystem refers to the other systems.

The uname command doesn’t support this option on all systems. If thisisthe case, you can look in the
file/etc/hosts covered earlier in this chapter, to get a good idea of what other systems your computer
networks with.

In alarge regional or nationwide network, the list of other systems can be quite large. If you want to find
a specific system and you don’t want to wade through a huge list of names, use uname in conjunction
with grep:

$ uname | grep othersystenl2l

ot hersystenil2l
If the name of the other system is returned, you can send electronic mail to someone with an account on
that system. In addition, you can send messages to people on the Internet if you are connected to the
Internet, provided you know the exact address of the recipient.

Let’slook at the first message from root, shown in Figure 9.2.

$

Figure 9.2 Anincoming electronic-mail message.

At the beginning of an e-mail message is a header. With the Internet, mail may go between one or more
systems on its way to you. Y ou can’'t count on adirect link between systems, and because of these
uncontrollable paths it may take some time for a message to reach the recipient; delivery times of 15
hours to 24 hours are not uncommon, but neither are delivery times of 10 seconds.
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Creating Mail

It's very easy to create mail. (Too easy, some would say, as they survey mailboxes full of irrelevant malil
messages.) To create a short message at the keyboard, simple combine mail with the name of the
recipient, followed by a period on its own line. The resulting mail is shown in Figure 9.3.

Figure 9.3 Incoming mail.

Asaways, end input from the keyboard by typing Ctrl-D. Some e-mail programs also accept asingle
period on its own line to terminate the message, instead of Ctrl-D. The procedure w