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X — a portable, network-transparent window system

SYNOPSIS

The X Window System is a network transparent window system which runs on a
wide range of computing and graphics machines. It should be relatively straight-
forward to build the X Window System software distribution on most ANSI C
and POSIX compliant systems. Commercial implementations are also available
for a wide range of platforms.

The Open Group requests that the following names be used when referring to this
software:

X
X Window System
X Version 11
X Window System, Version 11
X11

X Window System is a trademark of The Open Group.

DESCRIPTION

X Window System servers run on computers with bitmap displays. The server distributes user input to and
accepts output requests from various client programs through a variety of different interprocess communi-
cation channels. Although the most common case is for the client programs to be running on the same
machine as the server, clients can be run transparently from other machines (including machines with dif-
ferent architectures and operating systems) as well.

X supports overlapping hierarchical subwindows and text and graphics operations, on both monochrome
and color displays. For a full explanation of the functions that are available, see the XIib - C Language X
Interface manual, the X Window System Protocol specification, the X Toolkit Intrinsics - C Language Inter-
face manual, and various toolkit documents.

The number of programs that use X is quite large. Programs provided in the core X Window System distri-
bution include: a terminal emulator, xterm; a window manager, rwm; a display manager, xdm; a console
redirect program, xconsole; a mail interface, xmh; a bitmap editor, bitmap; resource listing/manipulation
tools, appres, editres; access control programs, xauth, xhost, and iceauth; user preference setting programs,
xrdb, xcmsdb, xset, xsetroot, xstdcmap, and xmodmap; clocks, xclock and oclock; a font displayer, (xfd; util-
ities for listing information about fonts, windows, and displays, xlsfonts, xwininfo, xlsclients, xdpyinfo,
xlsatoms, and xprop; screen image manipulation utilities, xwd, xwud, and xmag; a performance measure-
ment utility, x/Iperf; a font compiler, bdftopcf; a font server and related utilities, xfs, fsinfo, fslsfonts,
fstobdf, an X Image Extension exerciser, xieperf; a display server and related utilities, Xserver, rgb, mkfont-
dir; remote execution utilities, rstart and xon; a clipboard manager, xclipboard; keyboard description com-
piler and related utilities, xkbcomp, xkbprint, xkbbell, xkbevd, xkbvleds, and xkbwatch; a utility to terminate
clients, xkill; an optimized X protocol proxy, lbxproxy; a firewall security proxy, xfwp; a proxy manager to
control them, proxymngr; a utility to find proxies, xfindproxy; Netscape Navigator Plug-ins, libxrx.so and
libxrxnest.so; an RX MIME-type helper program, xrx; and a utility to cause part or all of the screen to be
redrawn, xrefresh.

Many other utilities, window managers, games, toolkits, etc. are included as user-contributed software in
the X Window System distribution, or are available using anonymous ftp on the Internet. See your site
administrator for details.

STARTING UP

There are two main ways of getting the X server and an initial set of client applications started. The partic-
ular method used depends on what operating system you are running and whether or not you use other
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window systems in addition to X.

xdm (the X Display Manager)

If you want to always have X running on your display, your site administrator can set your
machine up to use the X Display Manager xdm. This program is typically started by the system
at boot time and takes care of keeping the server running and getting users logged in. If you are
running xdm, you will see a window on the screen welcoming you to the system and asking for
your username and password. Simply type them in as you would at a normal terminal, pressing
the Return key after each. If you make a mistake, xdm will display an error message and ask you
to try again. After you have successfully logged in, xdm will start up your X environment. By
default, if you have an executable fi le named .xsession in your home directory, xdm will treat it as
a program (or shell script) to run to start up your initial clients (such as terminal emulators,
clocks, a window manager, user settings for things like the background, the speed of the pointer,
etc.). Your site administrator can provide details.

xinit (run manually from the shell)

Sites that support more than one window system might choose to use the xinit program for start-
ing X manually. If this is true for your machine, your site administrator will probably have pro-
vided a program named "x11", "startx", or "xstart" that will do site-specifi ¢ initialization (such as
loading convenient default resources, running a window manager, displaying a clock, and starting
several terminal emulators) in a nice way. If not, you can build such a script using the xinit pro-
gram. This utility simply runs one user-specifi ed program to start the server, runs another to start
up any desired clients, and then waits for either to fi nish. Since either or both of the user-speci-
fi ed programs may be a shell script, this gives substantial flexibility at the expense of a nice inter-
face. For this reason, xinit is not intended for end users.

DISPLAY NAMES
From the user’s perspective, every X server has a display name of the form:

hostname:displaynumber.screennumber

This information is used by the application to determine how it should connect to the server and which
screen it should use by default (on displays with multiple monitors):

hostname
The hostname specifi es the name of the machine to which the display is physically connected. If
the hostname is not given, the most effi cient way of communicating to a server on the same
machine will be used.

displaynumber
The phrase "display" is usually used to refer to collection of monitors that share a common
keyboard and pointer (mouse, tablet, etc.). Most workstations tend to only have one keyboard,
and therefore, only one display. Larger, multi-user systems, however, frequently have several dis-
plays so that more than one person can be doing graphics work at once. To avoid confusion, each
display on a machine is assigned a display number (beginning at 0) when the X server for that
display is started. The display number must always be given in a display name.

screennumber
Some displays share a single keyboard and pointer among two or more monitors. Since each
monitor has its own set of windows, each screen is assigned a screen number (beginning at 0)
when the X server for that display is started. If the screen number is not given, screen 0 will be
used.

On POSIX systems, the default display name is stored in your DISPLAY environment variable. This vari-
able is set automatically by the xterm terminal emulator. However, when you log into another machine on a
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network, you will need to set DISPLAY by hand to point to your display. For example,

% setenv DISPLAY myws:0

$ DISPLAY=myws:0; export DISPLAY
The xon script can be used to start an X program on a remote machine; it automatically sets the DISPLAY
variable correctly.

Finally, most X programs accept a command line option of -display displayname to temporarily override
the contents of DISPLAY. This is most commonly used to pop windows on another person’s screen or as
part of a "remote shell" command to start an xterm pointing back to your display. For example,

% xeyes -display joesws:0 -geometry 1000x1000+0+0
% rsh big xterm -display myws:0 -1s </dev/null &

X servers listen for connections on a variety of different communications channels (network byte streams,
shared memory, etc.). Since there can be more than one way of contacting a given server, The hostname
part of the display name is used to determine the type of channel (also called a transport layer) to be used.
X servers generally support the following types of connections:

local
The hostname part of the display name should be the empty string. For example: :0, :1, and :0.1.
The most effi cient local transport will be chosen.
TCPIP
The hostname part of the display name should be the server machine’s IP address name. Full
Internet names, abbreviated names, and IP addresses are all allowed. For example: x.org:0,
expo:0, 198.112.45.11:0, bigmachine: 1, and hydra:0.1.
DECnet
The hostname part of the display name should be the server machine’s nodename, followed by
two colons instead of one. For example: myws::0, big::1, and hydra::0.1.
ACCESS CONTROL
An X server can use several types of access control. Mechanisms provided in Release 6 are:
Host Access Simple host-based access control.
MIT-MAGIC-COOKIE-1 Shared plain-text "cookies".
XDM-AUTHORIZATION-1 Secure DES based private-keys.
SUN-DES-1 Based on Sun’s secure rpc system.
MIT-KERBEROS-5 Kerberos Version 5 user-to-user.

Xdm initializes access control for the server and also places authorization information in a fi le accessible to
the user. Normally, the list of hosts from which connections are always accepted should be empty, so that
only clients with are explicitly authorized can connect to the display. When you add entries to the host list
(with xhost), the server no longer performs any authorization on connections from those machines. Be
careful with this.

The file from which X/ib extracts authorization data can be specifi ed with the environment variable XAU-
THORITY, and defaults to the file .Xauthority in the home directory. Xdm uses $HOME/.Xauthority
and will create it or merge in authorization records if it already exists when a user logs in.

If you use several machines and share a common home directory across all of the machines by means of a

network fi le system, you never really have to worry about authorization fi les, the system should work cor-
rectly by default. Otherwise, as the authorization files are machine-independent, you can simply copy the
files to share them. To manage authorization files, use xauth. This program allows you to extract records
and insert them into other files. Using this, you can send authorization to remote machines when you login,
if the remote machine does not share a common home directory with your local machine. Note that autho-

rization information transmitted ‘““in the clear” through a network file system or using fip or rcp can be

-3- Formatted: February 2, 1998



X(5)

X Version 11 X(5)
Release 6.4

“stolen” by a network eavesdropper, and as such may enable unauthorized access. In many environments,
this level of security is not a concern, but if it is, you need to know the exact semantics of the particular
authorization data to know if this is actually a problem.

For more information on access control, see the Xsecurity manual page.

GEOMETRY SPECIFICATIONS

One of the advantages of using window systems instead of hardwired terminals is that applications don’t
have to be restricted to a particular size or location on the screen. Although the layout of windows on a dis-
play is controlled by the window manager that the user is running (described below), most X programs
accept a command line argument of the form -geometry WIDTHxHEIGHT+XOFF+YOFF (where WIDTH,
HEIGHT, XOFF, and YOFF are numbers) for specifying a preferred size and location for this application’s
main window.

The WIDTH and HEIGHT parts of the geometry specifi cation are usually measured in either pixels or char-
acters, depending on the application. The XOFF and YOFF parts are measured in pixels and are used to
specify the distance of the window from the left or right and top and bottom edges of the screen, respec-
tively. Both types of offsets are measured from the indicated edge of the screen to the corresponding edge
of the window. The X offset may be specifi ed in the following ways:

+XOFF The left edge of the window is to be placed XOFF pixels in from the left edge of the screen (i.e.,
the X coordinate of the window’s origin will be XOFF). XOFF may be negative, in which case
the window’s left edge will be off the screen.

-XOFF The right edge of the window is to be placed XOFF pixels in from the right edge of the screen.
XOFF may be negative, in which case the window’s right edge will be off the screen.

The Y offset has similar meanings:

+YOFF The top edge of the window is to be YOFF pixels below the top edge of the screen (i.e., the Y
coordinate of the window’s origin will be YOFF). YOFF may be negative, in which case the win-
dow’s top edge will be off the screen.

-YOFF The bottom edge of the window is to be YOFF pixels above the bottom edge of the screen. YOFF
may be negative, in which case the window’s bottom edge will be off the screen.

Offsets must be given as pairs; in other words, in order to specify either XOFF or YOFF both must be pre-
sent. Windows can be placed in the four corners of the screen using the following specifi cations:

+0+0  upper left hand corner.
-0+0 upper right hand corner.
-0-0 lower right hand corner.
+0-0 lower left hand corner.

In the following examples, a terminal emulator is placed in roughly the center of the screen and a load aver-
age monitor, mailbox, and clock are placed in the upper right hand corner:

xterm -fn 6x10 -geometry 80x24+4304+200 &
xclock -geometry 48x48-0+0 &
xload -geometry 48x48-96+0 &
xbiff -geometry 48x48-48+0 &

WINDOW MANAGERS

The layout of windows on the screen is controlled by special programs called window managers. Although
many window managers will honor geometry specifi cations as given, others may choose to ignore them
(requiring the user to explicitly draw the window’s region on the screen with the pointer, for example).
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Since window managers are regular (albeit complex) client programs, a variety of different user interfaces
can be built. The X Window System distribution comes with a window manager named twm which sup-
ports overlapping windows, popup menus, point-and-click or click-to-type input models, title bars, nice
icons (and an icon manager for those who don’t like separate icon windows).

See the user-contributed software in the X Window System distribution for other popular window man-
agers.

FONT NAMES

Collections of characters for displaying text and symbols in X are known as fonts. A font typically contains
images that share a common appearance and look nice together (for example, a single size, boldness, slant,
and character set). Similarly, collections of fonts that are based on a common type face (the variations are
usually called roman, bold, italic, bold italic, oblique, and bold oblique) are called families.

Fonts come in various sizes. The X server supports scalable fonts, meaning it is possible to create a font of
arbitrary size from a single source for the font. The server supports scaling from outline fonts and bitmap
fonts. Scaling from outline fonts usually produces signifi cantly better results than scaling from bitmap
fonts.

An X server can obtain fonts from individual files stored in directories in the file system, or from one or
more font servers, or from a mixtures of directories and font servers. The list of places the server looks

when trying to fi nd a font is controlled by its font path. Although most installations will choose to have the
server start up with all of the commonly used font directories in the font path, the font path can be changed

at any time with the xset program. However, it is important to remember that the directory names are on

the server’s machine, not on the application’s.

Bitmap font files are usually created by compiling a textual font description into binary form, using
bdftopcf. Font databases are created by running the mkfontdir program in the directory containing the
source or compiled versions of the fonts. Whenever fonts are added to a directory, mkfontdir should be
rerun so that the server can fi nd the new fonts. To make the server reread the font database, reset the font
path with the xset program. For example, to add a font to a private directory, the following commands
could be used:

% cp newfont.pcf “/myfonts
% mkfontdir “/myfonts
% xset fp rehash

The xfontsel and xlsfonts programs can be used to browse through the fonts available on a server. Font
names tend to be fairly long as they contain all of the information needed to uniquely identify individual
fonts. However, the X server supports wildcarding of font names, so the full specifi cation

-adobe-courier-medium-r-normal--10-100-75-75-m-60-is08859-1
might be abbreviated as:

-*.courier-medium-r-normal--*-100-*-*-*-*_js08859-1

Because the shell also has special meanings for * and ?, wildcarded font names should be quoted:

% xlsfonts -fn ’-*-courier-medium-r-normal--*-100-*-*-%_%_%_x*>

The xIsfonts program can be used to list all of the fonts that match a given pattern. With no arguments, it
lists all available fonts. This will usually list the same font at many different sizes. To see just the base
scalable font names, try using one of the following patterns:

ks w_ k(). (0)-(0-0-F-0)- %%
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SR %% ().()-75-75-%_()- %%
SkEEEEF(0-0-100-100-*-0-*-*

To convert one of the resulting names into a font at a specifi c size, replace one of the fi rst two zeros with a
nonzero value. The field containing the first zero is for the pixel size; replace it with a specifi ¢ height in
pixels to name a font at that size. Alternatively, the fi eld containing the second zero is for the point size;

replace it with a specifi ¢ size in decipoints (there are 722.7 decipoints to the inch) to name a font at that

size. The last zero is an average width fi eld, measured in tenths of pixels; some servers will anamorphically

scale if this value is specifi ed.

FONT SERVER NAMES

One of the following forms can be used to name a font server that accepts TCP connections:

tcp/hostname:port
tcp/hostname:port/cataloguelist

The hostname specifi es the name (or decimal numeric address) of the machine on which the font server is
running. The port is the decimal TCP port on which the font server is listening for connections. The cata-
loguelist specifi es a list of catalogue names, with ’+’ as a separator.

Examples: tcp/x.org:7100, tcp/198.112.45.11:7100/all.

One of the following forms can be used to name a font server that accepts DECnet connections:

decnet/nodename::fontSobjname
decnet/nodename::fontSobjnamelcataloguelist

The nodename specifi es the name (or decimal numeric address) of the machine on which the font server is
running. The objname is a normal, case-insensitive DECnet object name. The cataloguelist specifi es a list
of catalogue names, with ’+’ as a separator.

Examples: DECnet/SRVNOD::FONT$DEFAULT, decnet/44.70: :font$special/symbols.

COLOR NAMES

Most applications provide ways of tailoring (usually through resources or command line arguments) the

colors of various elements in the text and graphics they display. A color can be specified either by an
abstract color name, or by a numerical color specifi cation. The numerical specifi cation can identify a color
in either device-dependent (RGB) or device-independent terms. Color strings are case-insensitive.

X supports the use of abstract color names, for example, "red", "blue". A value for this abstract name is
obtained by searching one or more color name databases. Xlib first searches zero or more client-side
databases; the number, location, and content of these databases is implementation dependent. If the name
is not found, the color is looked up in the X server’s database. The text form of this database is commonly
stored in the file <XRoot>/lib/X11/rgb.txt, where <XRoot> is replaced by the root of the X11 install tree.

A numerical color specifi cation consists of a color space name and a set of values in the following syntax:

<color_space_name>:<value>/.../<value>

An RGB Device specifi cation is identifi ed by the prefi x "rgb:" and has the following syntax:
rgb:<red>/<green>/<blue>

<red>, <green>, <blue> = h | hh | hhh | hhhh

h := single hexadecimal digits
Note that /4 indicates the value scaled in 4 bits, hh the value scaled in 8 bits, hhh the value scaled in 12 bits,
and hhhh the value scaled in 16 bits, respectively. These values are passed directly to the X server, and are
assumed to be gamma corrected.
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The eight primary colors can be represented as:

black rgb:0/0/0

red rgb:1tff/0/0
green rgb:0/ffft/0
blue rgb:0/0/1tff
yellow rgb:f{ft/ftff/0
magenta rgb:ftff/0/ffft
cyan rgb:O/fftt/ffft
white o Riiiviiiviiig

For backward compatibility, an older syntax for RGB Device is supported, but its continued use is not
encouraged. The syntax is an initial sharp sign character followed by a numeric specifi cation, in one of the
following formats:

#RGB (4 bits each)
#RRGGBB (8 bits each)
#RRRGGGBBB (12 bits each)
#RRRRGGGGBBBB (16 bits each)

The R, G, and B represent single hexadecimal digits. When fewer than 16 bits each are specifi ed, they rep-
resent the most-signifi cant bits of the value (unlike the "rgb:" syntax, in which values are scaled). For
example, #3a7 is the same as #3000a0007000.

An RGB intensity specifi cation is identifi ed by the prefi x "rgbi:" and has the following syntax:

rgbi:<red>/<green>/<blue>

The red, green, and blue are floating point values between 0.0 and 1.0, inclusive. They represent linear
intensity values, with 1.0 indicating full intensity, 0.5 half intensity, and so on. These values will be gamma
corrected by XIib before being sent to the X server. The input format for these values is an optional sign, a
string of numbers possibly containing a decimal point, and an optional exponent fi eld containing an E or e
followed by a possibly signed integer string.

The standard device-independent string specifi cations have the following syntax:

CIEXYZ:<X>/<Y>/<Z> (none, 1, none)
CIEuvY:<u>/<v>/<Y> c.6,7.6,1
CIExyY:<x>/<y>/<Y> (¢ .75, .85, 1)
CIELab:<L>/<a>/<b> (100, none, none)
CIELuv:<L>/<u>/<v> (100, none, none)
TekHVC:<H>/<V>/<C> (360, 100, 100)

All of the values (C, H, V, X, Y, Z, a, b, u, v, y, x) are floating point values. Some of the values are con-
strained to be between zero and some upper bound; the upper bounds are given in parentheses above. The
syntax for these values is an optional "+ or ’-’ sign, a string of digits possibly containing a decimal point,
and an optional exponent fi eld consisting of an "’E’ or ’e’ followed by an optional ’+ or ’-’ followed by a
string of digits.

For more information on device independent color, see the X/ib reference manual.

KEYBOARDS
The X keyboard model is broken into two layers: server-specifi ¢ codes (called keycodes) which represent
the physical keys, and server-independent symbols (called keysyms) which represent the letters or words
that appear on the keys. Two tables are kept in the server for converting keycodes to keysyms:
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modifier list

Some keys (such as Shift, Control, and Caps Lock) are known as modifier and are used to select

different symbols that are attached to a single key (such as Shift-a generates a capital A, and Con-

trol-1 generates a control character "L). The server keeps a list of keycodes corresponding to the

various modifi er keys. Whenever a key is pressed or released, the server generates an event that
contains the keycode of the indicated key as well as a mask that specifi es which of the modifi er
keys are currently pressed. Most servers set up this list to initially contain the various shift, con-

trol, and shift lock keys on the keyboard.

keymap table
Applications translate event keycodes and modifi er masks into keysyms using a keysym table
which contains one row for each keycode and one column for various modifi er states. This table
is initialized by the server to correspond to normal typewriter conventions. The exact semantics
of how the table is interpreted to produce keysyms depends on the particular program, libraries,
and language input method used, but the following conventions for the fi rst four keysyms in each
row are generally adhered to:

The fi rst four elements of the list are split into two groups of keysyms. Group 1 contains the first and sec-
ond keysyms; Group 2 contains the third and fourth keysyms. Within each group, if the first element is
alphabetic and the the second element is the special keysym NoSymbol, then the group is treated as equiv-

alent to a group in which the first element is the lowercase letter and the second element is the uppercase
letter.

Switching between groups is controlled by the keysym named MODE SWITCH, by attaching that keysym
to some key and attaching that key to any one of the modifi ers Mod1 through Mod5. This modifi er is called
the “group modifier.”” Group 1 is used when the group modifi er is off, and Group 2 is used when the group
modifi er is on.

Within a group, the modifi er state determines which keysym to use. The first keysym is used when the
Shift and Lock modifi ers are off. The second keysym is used when the Shift modifi er is on, when the Lock
modifi er is on and the second keysym is uppercase alphabetic, or when the Lock modifi er is on and is inter-
preted as ShiftLock. Otherwise, when the Lock modifi er is on and is interpreted as CapsLock, the state of
the Shift modifi er is applied first to select a keysym; but if that keysym is lowercase alphabetic, then the
corresponding uppercase keysym is used instead.

OPTIONS
Most X programs attempt to use the same names for command line options and arguments. All applica-
tions written with the X Toolkit Intrinsics automatically accept the following options:

—display display
This option specifi es the name of the X server to use.

—geometry geometry
This option specifi es the initial size and location of the window.

-bg color, —background color
Either option specifi es the color to use for the window background.

=bd color, =bordercolor color
Either option specifi es the color to use for the window border.

—bw number, —borderwidth number
Either option specifi es the width in pixels of the window border.

—fg color, —foreground color
Either option specifi es the color to use for text or graphics.
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—fn font, -font font
Either option specifi es the font to use for displaying text.

—iconic
This option indicates that the user would prefer that the application’s windows initially not be vis-
ible as if the windows had be immediately iconifi ed by the user. Window managers may choose
not to honor the application’s request.

—name
This option specifi es the name under which resources for the application should be found. This
option is useful in shell aliases to distinguish between invocations of an application, without
resorting to creating links to alter the executable fi le name.

—TIV, —reverse
Either option indicates that the program should simulate reverse video if possible, often by swap-
ping the foreground and background colors. Not all programs honor this or implement it cor-
rectly. It is usually only used on monochrome displays.

+rv
This option indicates that the program should not simulate reverse video. This is used to override
any defaults since reverse video doesn’t always work properly.

—selectionTimeout
This option specifi es the timeout in milliseconds within which two communicating applications
must respond to one another for a selection request.

—synchronous

This option indicates that requests to the X server should be sent synchronously, instead of asyn-
chronously. Since XIib normally buffers requests to the server, errors do not necessarily get
reported immediately after they occur. This option turns off the buffering so that the application
can be debugged. It should never be used with a working program.

—title string
This option specifi es the title to be used for this window. This information is sometimes used by
a window manager to provide some sort of header identifying the window.

—xnllanguage language[_territory][.codeset]
This option specifi es the language, territory, and codeset for use in resolving resource and other
fi lenames.

—XIrm resourcestring
This option specifi es a resource name and value to override any defaults. It is also very useful for
setting resources that don’t have explicit command line arguments.

RESOURCES

To make the tailoring of applications to personal preferences easier, X provides a mechanism for storing
default values for program resources (e.g. background color, window title, etc.) Resources are specifi ed as
strings that are read in from various places when an application is run. Program components are named in a
hierarchical fashion, with each node in the hierarchy identifi ed by a class and an instance name. At the top
level is the class and instance name of the application itself. By convention, the class name of the applica-
tion is the same as the program name, but with the first letter capitalized (e.g. Bitmap or Emacs) although
some programs that begin with the letter “x’* also capitalize the second letter for historical reasons.

The precise syntax for resources is:

ResourceLine = Comment | IncludeFile | ResourceSpec | <empty line>
Comment = "I" {<any character except null or newline>}
IncludeFile = "#" WhiteSpace "include" WhiteSpace FileName WhiteSpace
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FileName = <uvalid fi lename for operating system>
ResourceSpec = WhiteSpace ResourceName WhiteSpace ":" WhiteSpace Value
ResourceName = [Binding] {Component Binding} ComponentName
Binding = "
WhiteSpace = {<space> | <horizontal tab>}
Component = "?"| ComponentName
ComponentName = NameChar {NameChar}
NameChar = "a"-"z"["A"-"Z"1"0"="9" " _" "
Value = {<any character except null or unescaped newline>}

Elements separated by vertical bar () are alternatives. Curly braces ({...}) indicate zero or more repetitions
of the enclosed elements. Square brackets ([...]) indicate that the enclosed element is optional. Quotes
("...") are used around literal characters.

IncludeFile lines are interpreted by replacing the line with the contents of the specified file. The word
"include" must be in lowercase. The fi lename is interpreted relative to the directory of the fi le in which the
line occurs (for example, if the fi lename contains no directory or contains a relative directory specifi cation).
If a ResourceName contains a contiguous sequence of two or more Binding characters, the sequence will be

replaced with single "." character if the sequence contains only "." characters, otherwise the sequence will
be replaced with a single "*" character.

A resource database never contains more than one entry for a given ResourceName. If a resource fi le con-
tains multiple lines with the same ResourceName, the last line in the fi le is used.

Any whitespace character before or after the name or colon in a ResourceSpec are ignored. To allow a
Value to begin with whitespace, the two-character sequence “\space” (backslash followed by space) is rec-
ognized and replaced by a space character, and the two-character sequence “\tab” (backslash followed by
horizontal tab) is recognized and replaced by a horizontal tab character. To allow a Value to contain
embedded newline characters, the two-character sequence “\n” is recognized and replaced by a newline
character. To allow a Value to be broken across multiple lines in a text file, the two-character sequence
“\newline” (backslash followed by newline) is recognized and removed from the value. To allow a Value
to contain arbitrary character codes, the four-character sequence ‘“\nnn’’, where each n is a digit character
in the range of “0”—-*7”, is recognized and replaced with a single byte that contains the octal value speci-
fied by the sequence. Finally, the two-character sequence “\\”’ is recognized and replaced with a single
backslash.

When an application looks for the value of a resource, it specifi es a complete path in the hierarchy, with
both class and instance names. However, resource values are usually given with only partially specifi ed
names and classes, using pattern matching constructs. An asterisk (*) is a loose binding and is used to rep-
resent any number of intervening components, including none. A period (.) is a tight binding and is used to
separate immediately adjacent components. A question mark (?) is used to match any single component
name or class. A database entry cannot end in a loose binding; the fi nal component (which cannot be "?")
must be specified. The lookup algorithm searches the resource database for the entry that most closely
matches (is most specifi ¢ for) the full name and class being queried. When more than one database entry
matches the full name and class, precedence rules are used to select just one. The full name and class are
scanned from left to right (from highest level in the hierarchy to lowest), one component at a time. At each
level, the corresponding component and/or binding of each matching entry is determined, and these match-
ing components and bindings are compared according to precedence rules. Each of the rules is applied at
each level, before moving to the next level, until a rule selects a single entry over all others. The rules (in
order of precedence) are:

1. An entry that contains a matching component (whether name, class, or "?") takes precedence over
entries that elide the level (that is, entries that match the level in a loose binding).
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2. An entry with a matching name takes precedence over both entries with a matching class and entries
that match using "?". An entry with a matching class takes precedence over entries that match using

n ? n .
3. An entry preceded by a tight binding takes precedence over entries preceded by a loose binding.

Programs based on the X Tookit Intrinsics obtain resources from the following sources (other programs
usually support some subset of these sources):

RESOURCE_MANAGER root window property
Any global resources that should be available to clients on all machines should be stored in the
RESOURCE_MANAGER property on the root window of the first screen using the xrdb pro-
gram. This is frequently taken care of when the user starts up X through the display manager or
Xinit.

SCREEN_RESOURCES root window property
Any resources specific to a given screen (e.g. colors) that should be available to clients on all
machines should be stored in the SCREEN_RESOURCES property on the root window of that

screen. The xrdb program will sort resources automatically and place them in
RESOURCE_MANAGER or SCREEN_RESOURCES, as appropriate.

application-specific files

Directories named by the environment variable XUSERFILESEARCHPATH or the environment
variable XAPPLRESDIR (which names a single directory and should end with a /> on POSIX
systems), plus directories in a standard place (usually under <XRoot>/lib/X11/, but this can be
overridden with the XFILESEARCHPATH environment variable) are searched for for applica-
tion-specific resources. For example, application default resources are usually kept in
<XRoot>/lib/X11/app-defaults/. See the X Toolkit Intrinsics - C Language Interface manual for
details.

XENVIRONMENT
Any user- and machine-specifi ¢ resources may be specifi ed by setting the XENVIRONMENT
environment variable to the name of a resource file to be loaded by all applications. If this vari-
able is not defi ned, a file named $HOME/ . Xdefaults-hostname is looked for instead, where host-
name is the name of the host where the application is executing.

—XIm resourcestring
Resources can also be specifi ed from the command line. The resourcestring is a single resource
name and value as shown above. Note that if the string contains characters interpreted by the
shell (e.g., asterisk), they must be quoted. Any number of —xrm arguments may be given on the
command line.

Program resources are organized into groups called classes, so that collections of individual resources (each
of which are called instances) can be set all at once. By convention, the instance name of a resource begins
with a lowercase letter and class name with an upper case letter. Multiple word resources are concatenated
with the first letter of the succeeding words capitalized. Applications written with the X Toolkit Intrinsics
will have at least the following resources:

background (class Background)
This resource specifi es the color to use for the window background.

borderWidth (class BorderWidth)
This resource specifi es the width in pixels of the window border.

borderColor (class BorderColor)
This resource specifi es the color to use for the window border.
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Most applications using the X Toolkit Intrinsics also have the resource foreground (class Foreground),
specifying the color to use for text and graphics within the window.

By combining class and instance specifi cations, application preferences can be set quickly and easily.

Users of color displays will frequently want to set Background and Foreground classes to particular

defaults. Specifi ¢ color instances such as text cursors can then be overridden without having to defi ne all of
the related resources. For example,

bitmap*Dashed: off
XTerm*cursorColor: gold
XTerm*multiScroll: on
XTerm*jumpScroll: on
XTerm*reverseWrap: on
XTerm*curses: on

XTerm*Font: 6x10
XTerm*scrollBar: on
XTerm*scrollbar*thickness: 5
XTerm*multiClickTime: 500
XTerm*charClass: 33:48,37:48,45-47:48,64:48
XTerm*cutNewline: off
XTerm*cutToBeginningOfLine: off
XTerm*titeInhibit: on
XTerm*ttyModes: intr “c erase “? kill "u
XLoad*Background: gold
XLoad*Foreground: red
XLoad*highlight: black
XLoad*borderWidth: 0
emacs*Geometry: 80x65-0-0
emacs*Background: rgb:5b/76/86
emacs*Foreground: white
emacs*Cursor: white
emacs*BorderColor: white
emacs*Font: 6x10
xmag*geometry: -0-0
xmag*borderColor: white

If these resources were stored in a file called .Xresources in your home directory, they could be added to
any existing resources in the server with the following command:

% xrdb -merge SHOME/. Xresources
This is frequently how user-friendly startup scripts merge user-specifi ¢ defaults into any site-wide defaults.

All sites are encouraged to set up convenient ways of automatically loading resources. See the X/ib manual
section Resource Manager Functions for more information.

EXAMPLES

The following is a collection of sample command lines for some of the more frequently used commands.
For more information on a particular command, please refer to that command’s manual page.

% xrdb SHOME/.Xresources

% xmodmap -e "keysym BackSpace = Delete"
% mkfontdir /usr/local/lib/X11/otherfonts

% xset fp+ /usr/local/lib/X11/otherfonts
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% xmodmap $HOME/.keymap.km
% xsetroot -solid 'rgbi:.8/.8/.8
% xsetb 100400 c 50 s 1800 r on
% xsetq
% twm
% xmag
% xclock -geometry 48x48-0+0 -bg blue -fg white
% xeyes -geometry 48x48-48+0
% xbiff -update 20
% xlsfonts *helvetica*’
% xwininfo -root
% xdpyinfo -display joesworkstation:0
% xhost -joesworkstation
% xrefresh
% xwd | xwud
% bitmap companylogo.bm 32x32
% xcalc -bg blue -fg magenta
% xterm -geometry 80x66-0-0 -name myxterm $*
% xon fi lesysmachine xload
DIAGNOSTICS
A wide variety of error messages are generated from various programs. The default error handler in XIib
(also used by many toolkits) uses standard resources to construct diagnostic messages when errors occur.
The defaults for these messages are usually stored in <XRoot>/lib/X11/XErrorDB. 1If this file is not pre-
sent, error messages will be rather terse and cryptic.
When the X Toolkit Intrinsics encounter errors converting resource strings to the appropriate internal for-
mat, no error messages are usually printed. This is convenient when it is desirable to have one set of
resources across a variety of displays (e.g. color vs. monochrome, lots of fonts vs. very few, etc.), although
it can pose problems for trying to determine why an application might be failing. This behavior can be
overridden by the setting the StringConversionsWarning resource.
To force the X Toolkit Intrinsics to always print string conversion error messages, the following resource
should be placed in the file that gets loaded onto the RESOURCE_MANAGER property using the xrdb
program (frequently called . Xresources or .Xres in the user’s home directory):
*StringConversionWarnings: on
To have conversion messages printed for just a particular application, the appropriate instance name can be
placed before the asterisk:
xterm*StringConversionWarnings: on
SEE ALSO

XProjectTeam(1), XStandards(1), Xsecurity(1),

appres(1), bdftopcf(1), bitmap(1), editres(1), fsinfo(1), fslsfonts(1), fstobdf(1), iceauth(1l), imake(1), Ibx-
proxy(1), makedepend(1), mkfontdir(1), oclock(1l), proxymngr(1), rgb(1), resize(1), rstart(1), smproxy(1),
twm(1), x11perf(1), x11perfcomp(1), xauth(1), xclipboard(1), xclock(1), xcmsdb(1), xconsole(1), xdm(1),
xdpyinfo(1), xfd(1), xfi ndproxy(1), xfs(1), xfwp(1), xhost(1), xieperf(1), xinit(1), xkbbell(1), xkbcomp(1),
xbkevd(1), xkbprint(1), xkbvleds(1), xkbwatch(1), xkill(1), xlogo(1), xlsatoms(1), xIsclients(1), xlsfonts(1),
xmag(1), xmh(1), xmodmap(1), xon(1), xprop(1), xrdb(1), xrefresh(1), xrx(1), xset(1), xsetroot(1), xsm(1),
xstdemap(1), xterm(1), xwd(1), xwininfo(1), xwud(1). Xserver(1), Xdec(1), XmaclI(1), Xsun(1), Xnest(1),
Xvib(1), XF86_Acc(1), XF86_Mono(1), XF86_SVGA(1), XF86_VGA16(1), XFree86(1), kbd_mode(1),
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Xlib — C Language X Interface, and X Toolkit Intrinsics — C Language Interface

TRADEMARKS
X Window System is a trademark of The Open Group.

AUTHORS
A cast of thousands, literally. The Release 6.4 distribution is brought to you by The Open Group X Project
Team. The names of all people who made it a reality will be found in the individual documents and source
files. The The X Project Team staff members responsible for this release are: Arthur Barstow, Kaleb Keith-
ley, Sekhar Makkapati, M. S. Ramesh, Jingping Ge, Ken Flowers, and Dave Knorr.

The X Window System standard was originally developed at the Laboratory for Computer Science at the
Massachusetts Institute of Technology, and all rights thereto were assigned to the X Consortium on January
1, 1994. X Consortium, Inc. closed its doors on December 31, 1996. All rights to the X Window System
have been assigned to The Open Group.
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XStandards — X Consortium Standards and X Project Team Specifi cations

SYNOPSIS

The major goal of the X Consortium was to promote cooperation within the com-
puter industry in the creation of standard software interfaces at all layers in the X
Window System environment. The X Consortium produced standards - docu-
ments which defi ned network protocols, programming interfaces, and other aspects
of the X environment. These standards continue to exist in The Open Group’s X
Project Team releases. The X Project Team produces specifications. Like X
Consortium Standards, these are documents which defi ne network protocols, pro-
gramming interfaces, and other aspects of the X environment. Under the aegis of
The Open Group, X Consortium standards, X Project Team specifi cations, and
other specifi cations are the basis for portions of The Open Group’s various CAE
specifi cations.

The status of various standards, specifi cations, and the software in the X11R6.4
distribution, is explained below.

STANDARDS

The following documents are X Consortium standards:

X Window System Protocol
X Version 11, Release 6.4
Robert W. Scheifkr

Xlib — C Language X Interface
X Version 11, Release 6.4
James Gettys, Robert W. Scheifkr, Ron Newman

X Toolkit Intrinsics — C Language Interface
X Version 11, Release 6.4
Joel McCormack, Paul Asente, Ralph R. Swick, Donna Converse

Bitmap Distribution Format
Version 2.1
X Version 11, Release 6.4

Inter-Client Communication Conventions Manual
Version 2.0

X Version 11, Release 6.4

David Rosenthal, Stuart W. Marks

Compound Text Encoding
Version 1.1

X Version 11, Release 6.4
Robert W. Scheifkr

X Logical Font Description Conventions
Version 1.5

X Version 11, Release 6.4

Jim Flowers, Stephen Gildea

XSTANDARDS (5)
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X Display Manager Control Protocol
Version 1.0

X Version 11, Release 6.4

Keith Packard

X11 Nonrectangular Window Shape Extension
Version 1.0

X Version 11, Release 6.4

Keith Packard

X11 Input Extension Protocol Specifi cation
Version 1.0

X Version 11, Release 6.4

George Sachs, Mark Patrick

X11 Input Extension Library Specifi cation
X Version 11, Release 6.4
Mark Patrick, George Sachs

The X Font Service Protocol
Version 2.0

X Version 11, Release 6.4
Jim Fulton

PEX Protocol Specifi cation
Version 5.1
Cheryl Huntington (architect), Paula Womack (editor)

PEXIib Specifi cation and C Language Binding
Version 5.1
Jeff Stevenson

Inter-Client Exchange (ICE) Protocol
Version 1.0

X Version 11, Release 6.4

Robert Scheifer, Jordan Brown

Inter-Client Exchange (ICE) Library
Version 1.0

X Version 11, Release 6.4

Ralph Mor

X Session Management Protocol
Version 1.0

X Version 11, Release 6.4

Mike Wexler

X Session Management Library
Version 1.0

X Version 11, Release 6.4
Ralph Mor
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The Input Method Protocol
Version 1.0

X Version 11, Release 6.4
Masahiko Narita, Hideki Hiura

X Synchronization Extension
Version 3.0
X Version 11, Release 6.4

Tim Glauert, Dave Carver, Jim Gettys, David P. Wiggins

X Image Extension, Protocol Reference Manual
Version 5.0

X Version 11, Release 6.4

Bob Shelley

XTEST Extension
Version 2.2
Kieron Drake

Big Requests Extension
Version 2.0

X Version 11, Release 6.4
Bob Scheifkr

XC-MISC Extension
Version 1.1

X Version 11, Release 6.4
Bob Scheifer, Dave Wiggins

Double Buffer Extension
Version 1.0
Ian Elliott, David P. Wiggins

Record Extension Protocol
Version 1.13
Martha Zimet, Stephen Gildea

Record Extension Library
Version 1.13
Martha Zimet, Stephen Gildea

X Keyboard Extension Protocol
X Version 11, Release 6.4
Erik Fortune

X Keyboard Extension Library
X Version 11, Release 6.4

Amber J. Benson, Gary Aitken, Erik Fortune, Donna Converse,

George Sachs, and Will Walker

X Print Extension Protocol

XSTANDARDS (5)
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X Version 11, Release 6.4

X Print Extension Library
X Version 11, Release 6.4

X Application Group Extension Protocol and Library
Version 1.0

X Version 11, Release 6.4

Kaleb Keithley

X Security Extension Protocol and Library
Version 4.0

X Version 11, Release 6.4

Dave Wiggins

X Proxy Manager Protocol
X Version 11, Release 6.4
Ralph Swick

LBX Extension Protocol and Library
X Version 11, Release 6.4
Keith Packard, Dave Lemke, Donna Converse, Ralph Mor, Ray Tice

Remote Execution MIME Type
Version 1.0

X Version 11, Release 6.4
Arnaud Le Hors

SPECIFICATIONS
The following documents are X Project Team specifi cations:

Colormap Utilization Policy and Extension
Version 1.0
Kaleb Keithley

Extended Visual Information Extension
Version 1.0
Peter Daifuku

X Display Power Management (DPMS) Extension Protocol and Library
Version 1.0
Rob Lembree

DRAFT STANDARDS
The following documents are currently draft standards of the X Consortium.

X Image Extension Library
Public Review Draft
Gary Rogers

PEX Protocol Specifi cation
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Version 5.2
Jeff Stevenson (architect), Jane Sczechowski (editor)

PEXIib Specifi cation and C Language Binding
Version 5.2
Karl Schultz

INCLUDE FILES
The following include fi les are part of the Xlib standard.

<X11/cursorfont.h>
<X11/keysym.h>
<X11/keysymdef.h>
<X11/X.h>
<X11/Xatom.h>
<X11/Xcms.h>
<X11/Xlib.h>
<X11/Xlibint.h>
<X11/Xproto.h>
<X11/Xprotostr.h>
<X11/Xresource.h>
<X11/Xutil.h>
<X11/X10.h>

The following include fi les are part of the X Toolkit Intrinsics standard.

<X11/Composite.h>
<X11/CompositeP.h>
<X11/Constraint.h>
<X11/ConstrainP.h>
<X11/Core.h>
<X11/CoreP.h>
<X11/Intrinsic.h>
<X11/IntrinsicP.h>
<X11/Object.h>
<X11/ObjectP.h>
<X11/RectObj.h>
<X11/RectObjP.h>
<X11/Shell.h>
<X11/ShellP.h>
<X11/StringDefs.h>
<X11/Vendor.h>
<X11/VendorP.h>

The following include fi le is part of the Nonrectangular Window Shape Extension standard.
<X11/extensions/shape.h>
The following include fi les are part of the X Input Extension standard.

<X11/extensions/XI.h>
<X11/extensions/XInput.h>
<X11/extensions/XIproto.h>

The following include fi les are part of the PEXIib standard.
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<X11/PEXS5/PEX.h>
<X11/PEXS5/PEXIlib.h>
<X11/PEXS5/PEXlibint.h>
<X11/PEXS5/PEXproto.h>
<X11/PEXS5/PEXprotost.h>

The following include fi les are part of the ICElib standard.

<X11/ICE/ICE.h>
<X11/ICE/1ICEconn.h>
<X11/ICE/ICElib.h>
<X11/ICE/ICEmsg.h>
<X11/ICE/ICEproto.h>
<X11/ICE/ICEutil.h>

The following include fi les are part of the SMlib standard.

<X11/SM/SM.h>
<X11/SM/SMlib.h>
<X11/SM/SMproto.h>

The following include fi le is part of the Synchronization standard.
<X11/extensions/sync.h>
The following include fi les are part of the XIElib draft standard.

<X11/extensions/XIE.h>
<X11/extensions/XIElib.h>
<X11/extensions/XIEproto.h>
<X11/extensions/XIEprotost.h>

The following include fi le is part of the XTEST standard.
<X11/extensions/XTest.h>

The following include fi le is part of the Double Buffer Extension standard.
<X11/extensions/Xdbe.h>

The following include fi le is part of the Record Library standard.
<X11/extensions/record.h>

The following include fi les are part of the X Keyboard Extension Library standard.

<X11/XKBlib.h>
<X11/extensions/XKB.h>
<X11/extensions/XKBproto.h>
<X11/extensions/XKBstr.h>
<X11/extensions/XKBgeom.h>

The following include fi les are part of the X Print Extension Library standard.

<X11/extensions/Print.h>
<X11/extensions/Printstr.h>

The following include fi les are part of the X Application Group Extension Library standard.

<X11/extensions/Xag.h>
<X11/extensions/Xagstr.h>

The following include fi les are part of the X Security Extension Library standard.
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<X11/extensions/security.h>
<X11/extensions/securstr.h>

The following include fi les are part of the LBX Extension library standard.

<X11/extensions/XLbx.h>
<X11/extensions/Ibxbuf.h>
<X11/extensions/Ibxbufstr.h>
<X11/extensions/Ibxdeltastr.h>
<X11/extensions/lbximage.h>
<X11/extensions/lbxopts.h>
<X11/extensions/Ibxstr.h>
<X11/extensions/Ibxzlib.h>

The following include fi les are part of the Colormap Utilization Policy and Extention specifi cation.

<X11/extensions/Xcup.h>
<X11/extensions/Xcupstr.h>

The following include fi les are part of the Extended Visual Information specifi cation.

<X11/extensions/XEVI.h>
<X11/extensions/XEVIstr.h>

The following include fi les are part of the X Display Management Signaling Extension specifi cation.

<X11/extensions/dpms.h>
<X11/extensions/dpmsstr.h>

NON STANDARDS
The X11R6.4 distribution contains sample implementations, not reference implementations. Although
much of the code is believed to be correct, the code should be assumed to be in error wherever it conficts
with the specifi cation.

The only X Consortium standards are the ones listed above. No other documents, include fi les, or software
in X11R6.4 carry special status within the X Consortium. For example, none of the following are stan-
dards: internal interfaces of the sample server; the MIT-SHM extension; the Athena Widget Set; the Xmu
library; the Xau library; the RGB database; the X Locale database; the fonts distributed with X11R6.4; the
applications distributed with X11R6.4; the include files <X11/XWDFile.h>, <X11/Xfuncproto.h>,
<X11/Xfuncs.h>, <X11/Xosdefs.h>, <X11/Xos.h>, <X11/Xos_rh>, <X11/Xwinsock.h>, and
<X11/Xthreads.h>; the bitmap fi les in <X11/bitmaps>.

The Multi-Buffering extension was a draft standard of the X Consortium but has been superseded by DBE
as a standard.

X REGISTRY
The X Consortium maintained a registry of certain X-related items, to aid in avoiding conficts and to aid in
sharing of such items.

The registry is published as part of the X Consortium software release. The latest version may also be
available by sending a message to xstuff@x.org. The message can have a subject line and no body, or a sin-
gle-line body and no subject, in either case the line looking like:

send docs registry
The X Registry and the names in it are not X Consortium standards.
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NAME
XProjectTeam — X Project Team information

SYNOPSIS
Release 6.4 of X Version 11 was brought to you by The Open Group X Project
Team.

DESCRIPTION

The Open Group X Project Team was created as the successor to the X Consortium, Inc., after the X Con-
sortium ceased operations. The purpose of The X Project Team is to foster development, evolution, and
maintenance of the X Window System.

The X Consortium was an independent, not-for-profi t Delaware membership corporation. It was formed in
1993 as the successor to the MIT X Consortium.

The X Window System was created in the mid-1980s at the Massachusetts Institute of Technology. In
1988, MIT formed a member-funded consortium to provide the technical and administrative leadership nec-
essary to support further development of the X Window System. In 1992, MIT and the membership
decided it was in their best interests to move the consortium out of MIT and create an independent, stand-
alone organization. All rights to the X Window System were assigned by MIT to X Consortium, Inc. on
January 1, 1994. X Consortium, Inc. closed its doors on December 31, 1996. All rights to the X Window
System have been assigned to the Open Group.

X PROJECT TEAM STAFF

Arthur Barstow
Kaleb Keithley
Sekhar Makkapati
M. S. Ramesh
Ken Flowers
Dave Knorr

ADDRESS

To reach The Open Group public Wide World Web server, use http://www.opengroup.org/ and
http://www.opengroup.org/desktop/x/.

To reach The X Project Team public ftp machine, use anonymous ftp at ftp://ftp.x.org/

FULL MEMBERS

Astec

Attachmate

BARCO Chromatics
CliniComp International
CRM

Digital

Fujitsu

Hewlett-Packard
Hitachi

Hummingbird Communications
IBM

Insignia

Jupiter Systems

Metro Link

NCD

NetManage
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Peritek

Seaweed Systems

Sequent Computer Systems
Shiman Associates

Silicon Graphics

Siemens Nixdorf

Societe Axel

SunSoft

Vigra - Visicom Laboratories
WRQ

Xi Graphics
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NAME
Xsecurity — X display access control

SYNOPSIS
X provides mechanism for implementing many access control systems. The sample
implementation includes fi ve mechanisms:

Host Access Simple host-based access control.
MIT-MAGIC-COOKIE-1 Shared plain-text "cookies".
XDM-AUTHORIZATION-1 Secure DES based private-keys.
SUN-DES-1 Based on Sun’s secure rpc system.
MIT-KERBEROS-5 Kerberos Version 5 user-to-user.

ACCESS SYSTEM DESCRIPTIONS
Host Access

Any client on a host in the host access control list is allowed access to the X
server. This system can work reasonably well in an environment where everyone
trusts everyone, or when only a single person can log in to a given machine, and is
easy to use when the list of hosts used is small. This system does not work well
when multiple people can log in to a single machine and mutual trust does not
exist. The list of allowed hosts is stored in the X server and can be changed with
the xhost command. When using the more secure mechanisms listed below, the
host list is normally confi gured to be the empty list, so that only authorized pro-
grams can connect to the display.

MIT-MAGIC-COOKIE-1

When using MIT-MAGIC-COOKIE-1, the client sends a 128 bit "cookie" along
with the connection setup information. If the cookie presented by the client
matches one that the X server has, the connection is allowed access. The cookie
is chosen so that it is hard to guess; xdm generates such cookies automatically
when this form of access control is used. The user’s copy of the cookie is usually
stored in the . Xauthority fi le in the home directory, although the environment vari-
able XAUTHORITY can be used to specify an alternate location. Xdm automati-
cally passes a cookie to the server for each new login session, and stores the
cookie in the user fi le at login.

The cookie is transmitted on the network without encryption, so there is nothing
to prevent a network snooper from obtaining the data and using it to gain access to
the X server. This system is useful in an environment where many users are run-
ning applications on the same machine and want to avoid interference from each
other, with the caveat that this control is only as good as the access control to the
physical network. In environments where network-level snooping is diffi cult, this
system can work reasonably well.

XDM-AUTHORIZATION-1
Sites in the United States can use a DES-based access control mechanism called
XDM-AUTHORIZATION-1. It is similar in usage to MIT-MAGIC-COOKIE-1
in that a key is stored in the . Xauthority fi le and is shared with the X server. How-
ever, this key consists of two parts - a 56 bit DES encryption key and 64 bits of
random data used as the authenticator.

When connecting to the X server, the application generates 192 bits of data by
combining the current time in seconds (since 00:00 1/1/1970 GMT) along with 48
bits of "identifi er". For TCP/IP connections, the identifi er is the address plus port
number; for local connections it is the process ID and 32 bits to form a unique id
(in case multiple connections to the same server are made from a single process).
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This 192 bit packet is then encrypted using the DES key and sent to the X server,
which is able to verify if the requestor is authorized to connect by decrypting with
the same DES key and validating the authenticator and additional data. This sys-
tem is useful in many environments where host-based access control is inappro-
priate and where network security cannot be ensured.

SUN-DES-1

Recent versions of SunOS (and some other systems) have included a secure public
key remote procedure call system. This system is based on the notion of a net-
work principal; a user name and NIS domain pair. Using this system, the X server
can securely discover the actual user name of the requesting process. It involves
encrypting data with the X server’s public key, and so the identity of the user who
started the X server is needed for this; this identity is stored in the . Xauthority fi le.
By extending the semantics of "host address" to include this notion of network
principal, this form of access control is very easy to use.

To allow access by a new user, use xhost. For example,

xhost keith@ ruth@mit.edu
adds "keith" from the NIS domain of the local machine, and "ruth" in the
"mit.edu” NIS domain. For keith or ruth to successfully connect to the display,
they must add the principal who started the server to their .Xauthority file. For
example:

xauth add expo.lcs.mit.edu:0 SUN-DES-1 1.expo.lcs.mit.edu@our.domain.edu
This system only works on machines which support Secure RPC, and only for
users which have set up the appropriate public/private key pairs on their system.
See the Secure RPC documentation for details. To access the display from a
remote host, you may have to do a keylogin on the remote host fi rst.

MIT-KERBEROS-5
Kerberos is a network-based authentication scheme developed by MIT for Project
Athena. It allows mutually suspicious principals to authenticate each other as
long as each trusts a third party, Kerberos. Each principal has a secret key known
only to it and Kerberos. Principals includes servers, such as an FTP server or X
server, and human users, whose key is their password. Users gain access to ser-
vices by getting Kerberos tickets for those services from a Kerberos server. Since
the X server has no place to store a secret key, it shares keys with the user who
logs in. X authentication thus uses the user-to-user scheme of Kerberos version 5.

When you log in via xdm, xdm will use your password to obtain the initial Ker-
beros tickets. xdm stores the tickets in a credentials cache file and sets the envi-
ronment variable KRB5CCNAME to point to the file. The credentials cache is
destroyed when the session ends to reduce the chance of the tickets being stolen
before they expire.

Since Kerberos is a user-based authorization protocol, like the SUN-DES-1 proto-

col, the owner of a display can enable and disable specifi c users, or Kerberos prin-

cipals. The xhost client is used to enable or disable authorization. For example,
xhost krb5:judy krb5:gildea@x.org

adds "judy" from the Kerberos realm of the local machine, and "gildea" from the

"x.org" realm.

THE AUTHORIZATION FILE
Except for Host Access control, each of these systems uses data stored in the . Xauthority

fi le to generate the correct authorization information to pass along to the X server at con-
nection setup. MIT-MAGIC-COOKIE-1 and XDM-AUTHORIZATION-1 store secret
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data in the file; so anyone who can read the file can gain access to the X server. SUN-
DES-1 stores only the identity of the principal who started the server (1.host-

name @domain when the server is started by xdm), and so it is not useful to anyone not

authorized to connect to the server.

Each entry in the .Xauthority file matches a certain connection family (TCP/IP, DECnet
or local connections) and X display name (hostname plus display number). This allows
multiple authorization entries for different displays to share the same data file. A special
connection family (FamilyWild, value 65535) causes an entry to match every display,
allowing the entry to be used for all connections. Each entry additionally contains the
authorization name and whatever private authorization data is needed by that authoriza-
tion type to generate the correct information at connection setup time.

The xauth program manipulates the . Xauthority fi le format. It understands the semantics
of the connection families and address formats, displaying them in an easy to understand
format. It also understands that SUN-DES-1 and MIT-KERBEROS-5 use string values
for the authorization data, and displays them appropriately.

The X server (when running on a workstation) reads authorization information from a file
name passed on the command line with the —auth option (see the Xserver manual page).
The authorization entries in the fi le are used to control access to the server. In each of the
authorization schemes listed above, the data needed by the server to initialize an autho-
rization scheme is identical to the data needed by the client to generate the appropriate
authorization information, so the same file can be used by both processes. This is espe-
cially useful when xinit is used.

MIT-MAGIC-COOKIE-1
This system uses 128 bits of data shared between the user and the X server. Any
collection of bits can be used. Xdm generates these keys using a cryptographi-
cally secure pseudo random number generator, and so the key to the next session
cannot be computed from the current session key.

XDM-AUTHORIZATION-1
This system uses two pieces of information. First, 64 bits of random data, second
a 56 bit DES encryption key (again, random data) stored in 8 bytes, the last byte
of which is ignored. Xdm generates these keys using the same random number
generator as is used for MIT-MAGIC-COOKIE-1.

SUN-DES-1

This system needs a string representation of the principal which identifi es the
associated X server. This information is used to encrypt the client’s authority
information when it is sent to the X server. When xdm starts the X server, it uses
the root principal for the machine on which it is running (1.hostname @domain,
e.g., "unix.expire.lcs.mit.edu@our.domain.edu"). Putting the correct principal
name in the .Xauthority file causes Xlib to generate the appropriate authorization
information using the secure RPC library.

MIT-KERBEROS-5
Kerberos reads tickets from the cache pointed to by the KRB5CCNAME environ-
ment variable, so does not use any data from the .Xauthority file. An entry with
no data must still exist to tell clients that MIT-KERBEROS-5 is available.

Unlike the . Xauthority file for clients, the authority fi le passed by xdm to a local X
server (with “—auth filename”, see xdm(1)) does contain the name of the creden-
tials cache, since the X server will not have the KRB5SCCNAME environment vari-
able set. The data of the MIT-KERBEROS-5 entry is the credentials cache name
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and has the form “UU:FILE:filename”, where filename is the name of the creden-
tials cache fi le created by xdm. Note again that this form is not used by clients.

FILES
.Xauthority

SEE ALSO
X(1), xdm(1), xauth(1), xhost(1), xinit(1), Xserver(1)
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NAME
imake — C preprocessor interface to the make utility

SYNOPSIS
imake [ —Ddefine | [ =Idir | [ =Ttemplate | [ —f fi lename | [ —=C fi lename | [ —-s
filename | [ —e ] [ =V ]

DESCRIPTION
Imake is used to generate Makefi les from a template, a set of cpp macro functions, and a
per-directory input file called an Imakefi le. This allows machine dependencies (such as
compiler options, alternate command names, and special make rules) to be kept separate
from the descriptions of the various items to be built.

OPTIONS
The following command line options may be passed to imake:

—Ddefine This option is passed directly to cpp. It is typically used to set directory-spe-
cific variables. For example, the X Window System uses this fhg to set
TOPDIR to the name of the directory containing the top of the core distribution
and CURDIR to the name of the current directory, relative to the top.

—Idirectory
This option is passed directly to cpp. It is typically used to indicate the direc-
tory in which the imake template and confi guration fi les may be found.

—Ttemplate
This option specifi es the name of the master template file (which is usually
located in the directory specified with —I) used by cpp. The default is
Imake.tmpl.

—f filename
This option specifi es the name of the per-directory input file. The default is
Imakefi le.

—C filename
This option specifi es the name of the .c file that is constructed in the current
directory. The default is Imakefi le.c.

—s filename
This option specifi es the name of the make description file to be generated but
make should not be invoked. If the fi lename is a dash (-), the output is written
to stdout. The default is to generate, but not execute, a Makefi le.

—-e This option indicates the imake should execute the generated Makefi le. The
default is to leave this to the user.
-V This option indicates that imake should print the cpp command line that it is
using to generate the Makefi le.
HOW IT WORKS

Imake invokes cpp with any —I or —D thgs passed on the command line and passes the
name of a fi le containing the following 3 lines:

#defi ne IMAKE_TEMPLATE "Imake.tmpl"
#defi ne INCLUDE_IMAKEFILE <Imakefi le>
#include IMAKE_TEMPLATE

where Imake.tmpl and Imakefi le may be overridden by the —7 and —f command options,
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respectively.

The IMAKE_TEMPLATE typically reads in a fi le containing machine-dependent param-
eters (specifi ed as cpp symbols), a site-specifi ¢ parameters fi le, a fi le defi ning variables, a
file containing cpp macro functions for generating make rules, and fi nally the Imakefi le
(specified by INCLUDE_IMAKEFILE) in the current directory. The Imakefi le uses the
macro functions to indicate what targets should be built; imake takes care of generating
the appropriate rules.

Imake confi guration fi les contain two types of variables, imake variables and make vari-
ables. The imake variables are interpreted by cpp when imake is run. By convention they

are mixed case. The make variables are written into the Makefi le for later interpretation
by make. By convention make variables are upper case.

The rules file (usually named Imake.rules in the confi guration directory) contains a vari-
ety of cpp macro functions that are confi gured according to the current platform. Imake
replaces any occurrences of the string “@ @ with a newline to allow macros that gener-

ate more than one line of make rules. For example, the macro

#defi ne program_target(program, objlist) @ @\
program: objlist @@\
$(CC) —o $@ objlist $(LDFLAGS)

when called with program_target(foo, fool.o foo2.0) will expand to

foo: fool.o foo2.0
$(CC) —o $@ fool.o foo2.0 $(LDFLAGS)

Imake also replaces any occurrences of the word “XCOMM™ with the character “#” to
permit placing comments in the Makefi le without causing “‘invalid directive” errors from
the preprocessor.

Some complex imake macros require generated make variables local to each invocation of
the macro, often because their value depends on parameters passed to the macro. Such
variables can be created by using an imake variable of the form XVARdefrn, where n is a
single digit. A unique make variable will be substituted. Later occurrences of the vari-
able XVARusen will be replaced by the variable created by the corresponding
XVARdefn.

On systems whose cpp reduces multiple tabs and spaces to a single space, imake attempts
to put back any necessary tabs (make is very picky about the difference between tabs and
spaces). For this reason, colons (:) in command lines must be preceded by a backslash
V.
USE WITH THE X WINDOW SYSTEM

The X Window System uses imake extensively, for both full builds within the source tree
and external software. As mentioned above, two special variables, TOPDIR and CUR-
DIR, are set to make referencing files using relative path names easier. For example, the
following command is generated automatically to build the Makefi le in the directory
lib/X/ (relative to the top of the sources):

% ..l.././confi g/imake —I../.././config \
-DTOPDIR=../../. -DCURDIR=./lib/X
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When building X programs outside the source tree, a special symbol Uselnstalled is
defi ned and TOPDIR and CURDIR are omitted. If the confi guration fi les have been prop-
erly installed, the script xmkmf(1) may be used.

INPUT FILES
Here is a summary of the fi les read by imake as used by X. The indentation shows what
fi les include what other fi les.

Imake.tmpl generic variables
site.def site-specifi ¢, Before VendorCF defi ned
*.cf machine-specifi ¢
*Lib.rules shared library rules
site.def site-specifi ¢, AfterVendorCF defi ned
Imake.rules rules
Project.tmpl X-specifi ¢ variables
*Lib.tmpl shared library variables
Imakefi le
Library.tmpl library rules
Server.tmpl server rules
Threads.tmpl multi-threaded rules

Note that site.def gets included twice, once before the *.cf file and once after. Although
most site customizations should be specifi ed after the *.cf fi le, some, such as the choice of
compiler, need to be specified before, because other variable settings may depend on
them. The first time site.def is included, the variable BeforeVendorCF is defi ned, and the
second time, the variable AfterVendorCF is defi ned. All code in site.def should be inside
an #ifdef for one of these symbols.

FILES
Imakefi le.c temporary input fi le for cpp
/tmp/Imf. XXX XXX temporary Makefi le for -s
/tmp/IE. XXX XXX temporary Imakefile if specified Imakefile
uses # comments
Nib/cpp default C preprocessor
SEE ALSO

make(1), xmkmf(1)
S. I. Feldman, Make — A Program for Maintaining Computer Programs
ENVIRONMENT VARIABLES
The following environment variables may be set, however their use is not recommended
as they introduce dependencies that are not readily apparent when imake is run:

IMAKEINCLUDE
If defined, this specifies a “~I”" include argument to pass to the C preprocessor.
E.g., “~I/usr/X11/confi g”.

IMAKECPP
If defined, this should be a valid path to a preprocessor program. E.g.,
“/usr/local/cpp”. By default, imake will use /lib/cpp.

IMAKEMAKE
If defined, this should be a valid path to a make program, such as
“/usr/local/make”. By default, imake will use whatever make program is found
using execvp(3). This variable is only used if the “—e’” option is specifi ed.
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Todd Brunhoff, Tektronix and MIT Project Athena; Jim Fulton, MIT X Consortium
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NAME
makedepend — create dependencies in makefi les

SYNOPSIS
makedepend [ —Dname=def | [ -Dname | [ —lincludedir | | —Yincludedir | [ —a |
[ —fmakefile 1 | —oobjsuffi x | | —pobjprefix 1 | —sstring 1 [ —wwidth | [ =v ] [ -m ]
[ —— otheroptions —— | sourcefile ...

DESCRIPTION
The makedepend program reads each sourcefi le in sequence and parses it like a C-pre-
processor, processing all #include, #defi ne, #undef, #ifdef, #ifndef, #endif, #if, #elif and
#else directives so that it can correctly tell which #include, directives would be used in a
compilation. Any #include, directives can reference files having other #include direc-
tives, and parsing will occur in these fi les as well.

Every file that a sourcefi le includes, directly or indirectly, is what makedepend calls a
dependency. These dependencies are then written to a makefi le in such a way that
make(1) will know which object files must be recompiled when a dependency has
changed.

By default, makedepend places its output in the fi le named makefi le if it exists, otherwise
Makefi le. An alternate makefi le may be specifi ed with the —f option. It fi rst searches the
makefi le for the line

# DO NOT DELETE THIS LINE —- make depend depends on it.

or one provided with the —s option, as a delimiter for the dependency output. If it fi nds it,
it will delete everything following this to the end of the makefi le and put the output after
this line. If it doesn’t fi nd it, the program will append the string to the end of the makefi le
and place the output following that. For each sourcefi le appearing on the command line,
makedepend puts lines in the makefi le of the form

sourcefile.o: dfile...

Where sourcefi le.o is the name from the command line with its suffi x replaced with “.0”,
and dfi le is a dependency discovered in a #include directive while parsing sourcefi le or
one of the fi les it included.

EXAMPLE
Normally, makedepend will be used in a makefi le target so that typing ‘“make depend”
will bring the dependencies up to date for the makefi le. For example,
SRCS = filel.c file2.c ...
CFLAGS = -O -DHACK -I../foobar —xyz
depend:
makedepend —— $(CFLAGS) —— $(SRCS)

OPTIONS
The program will ignore any option that it does not understand so that you may use the
same arguments that you would for cc(1).

—Dname=def or -Dname
Define. This places a defi nition for name in makedepend’s symbol table. Without
=def the symbol becomes defi ned as “1”.

—lincludedir
Include directory. This option tells makedepend to prepend includedir to its list of
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directories to search when it encounters a #include directive. By default, makede-
pend only searches the standard include directories (usually /usr/include and possi-
bly a compiler-dependent directory).

=Yincludedir
Replace all of the standard include directories with the single specified include
directory; you can omit the includedir to simply prevent searching the standard
include directories.

—a  Append the dependencies to the end of the fi le instead of replacing them.

—fmakefile
Filename. This allows you to specify an alternate makefi le in which makedepend
can place its output. Specifying “—"" as the fi le name (i.e., —-f-) sends the output to
standard output instead of modifying an existing fi le.

—oobjsuffix
Object file suffi x. Some systems may have object files whose suffi x is something

other than “.0”. This option allows you to specify another suffix, such as “.b”
with —o.b or “:0bj”” with —o0.0bj and so forth.

—pobjprefix
Object file prefi x. The prefix is prepended to the name of the object file. This is
usually used to designate a different directory for the object file. The default is the
empty string.

—Sstring
Starting string delimiter. This option permits you to specify a different string for
makedepend to look for in the makefi le.

—-wwidth
Line width. Normally, makedepend will ensure that every output line that it writes
will be no wider than 78 characters for the sake of readability. This option enables
you to change this width.

—v  Verbose operation. This option causes makedepend to emit the list of files
included by each input fi le on standard output.

-m Warn about multiple inclusion. This option causes makedepend to produce a
warning if any input fi le includes another fi le more than once. In previous versions
of makedepend this was the default behavior; the default has been changed to bet-
ter match the behavior of the C compiler, which does not consider multiple inclu-
sion to be an error. This option is provided for backward compatibility, and to aid
in debugging problems related to multiple inclusion.

—— options ——

If makedepend encounters a double hyphen (—-) in the argument list, then any
unrecognized argument following it will be silently ignored; a second double
hyphen terminates this special treatment. In this way, makedepend can be made to
safely ignore esoteric compiler arguments that might normally be found in a
CFLAGS make macro (see the EXAMPLE section above). All options that
makedepend recognizes and appear between the pair of double hyphens are pro-
cessed normally.

ALGORITHM
The approach used in this program enables it to run an order of magnitude faster than any
other “dependency generator” I have ever seen. Central to this performance are two
assumptions: that all files compiled by a single makefi le will be compiled with roughly
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the same —/ and —D options; and that most fi les in a single directory will include largely
the same fi les.

Given these assumptions, makedepend expects to be called once for each makefi le, with
all source files that are maintained by the makefi le appearing on the command line. It
parses each source and include fi le exactly once, maintaining an internal symbol table for
each. Thus, the first fi le on the command line will take an amount of time proportional to
the amount of time that a normal C preprocessor takes. But on subsequent files, if it
encounters an include fi le that it has already parsed, it does not parse it again.

For example, imagine you are compiling two files, fi lel.c and fi le2.c, they each include
the header fi le header.h, and the file header.h in turn includes the files def1.h and def2.h.
When you run the command

makedepend filel.c file2.c

makedepend will parse fi lel.c and consequently, header.h and then defl.h and def2.h. 1t
then decides that the dependencies for this fi le are

filel.o: headerh defl.h def2.h

But when the program parses fi le2.c and discovers that it, too, includes header.h, it does
not parse the file, but simply adds header.h, defl.h and def2.h to the list of dependencies
for fi le2.o0.

SEE ALSO

BUGS

cc(1), make(1)

makedepend parses, but does not currently evaluate, the SVR4 #predicate(token-list)
preprocessor expression; such expressions are simply assumed to be true. This may
cause the wrong #include directives to be evaluated.

Imagine you are parsing two files, say fi lel.c and fi le2.c, each includes the file def.h. The
list of files that def.h includes might truly be different when def.h is included by fi lel.c
than when it is included by fi le2.c. But once makedepend arrives at a list of dependen-
cies for a fi le, it is cast in concrete.

AUTHOR

Todd Brunhoff, Tektronix, Inc. and MIT Project Athena
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Indir — create a shadow directory of symbolic links to another directory tree

SYNOPSIS

Indir [ -silent | [ —ignorelinks | fromdir [ todir ]

DESCRIPTION

The Indir program makes a shadow copy todir of a directory tree fromdir, except that the
shadow is not populated with real fi les but instead with symbolic links pointing at the real
files in the fromdir directory tree. This is usually useful for maintaining source code for
different machine architectures. You create a shadow directory containing links to the
real source, which you will have usually mounted from a remote machine. You can build
in the shadow tree, and the object files will be in the shadow directory, while the source
fi les in the shadow directory are just symlinks to the real fi les.

This scheme has the advantage that if you update the source, you need not propagate the
change to the other architectures by hand, since all source in all shadow directories are
symlinks to the real thing: just cd to the shadow directory and recompile away.

The fodir argument is optional and defaults to the current directory. The fromdir argu-
ment may be relative (e.g., ../src) and is relative to fodir (not the current directory).

Note that RCS, SCCS, CVS and CVS.adm directories are not shadowed.

If you add files, simply run /ndir again. New fi les will be silently added. Old files will be
checked that they have the correct link.

Deleting files is a more painful problem; the symlinks will just point into never never
land.

If a file in fromdir is a symbolic link, Indir will make the same link in todir rather than
making a link back to the (symbolic link) entry in fromdir. The —ignorelinks fhg
changes this behavior.

OPTIONS

—silent Normally Indir outputs the name of each subdirectory as it descends into it. The
—silent option suppresses these status messages.

—ignorelinks
Causes the program to not treat symbolic links in fromdir specially. The link cre-
ated in rodir will point back to the corresponding (symbolic link) file in fromdir.
If the link is to a directory, this is almost certainly the wrong thing.

This option exists mostly to emulate the behavior the C version of /ndir had in
X11R6. Its use is not recommended.

DIAGNOSTICS

BUGS

The program displays the name of each subdirectory it enters, followed by a colon. The
—silent option suppresses these messages.

A warning message is displayed if the symbolic link cannot be created. The usual prob-
lem is that a regular fi le of the same name already exists.

If the link already exists but doesn’t point to the correct file, the program prints the link
name and the location where it does point.

The patch program gets upset if it cannot change the files. You should never run patch
from a shadow directory anyway.
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You need to use something like
fi nd todir —type 1 —print | xargs rm
to clear out all files before you can relink (if fromdir moved, for instance). Something
like
find. \! —type d —print
will fi nd all fi les that are not directories.
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makeg — make a debuggable executable
SYNOPSIS
makeg [ make-options ... | [ targets ... ]
DESCRIPTION

The makeg script runs make, passing it variable settings to create a debuggable target
when used with a Makefi le generated by imake. For example, it arranges for the C com-
piler to be called with the —g option.

ENVIRONMENT
MAKE The make program to use. Default “make”.

GDB Set to a non-null value if using the gdb debugger on Solaris 2, which requires
additional debugging options to be passed to the compiler.

SEE ALSO
make (1), imake (1)
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NAME
makestrs — makes string table C source and header(s)
SYNOPSIS
makestrs [-f source] [-abioptions ...]
DESCRIPTION

The makestrs command creates string table C source fi les and headers. If -f source is not
specifi ed makestrs will read from stdin. The C source file is always written to stdout.
makestrs creates one or more C header fi les as specifi ed in the source file. The following
options may be specifi ed: -sparcabi, -intelabi, -functionabi, -arrayperabi, and -defaultabi.
-sparcabi is used on SPARC platforms conforming to the SPARC Compliance Defi nition,
1.e. SVR4/Solaris. -intelabi is used on Intel platforms conforming to the System V Appli-
cation Binary Interface, i.e. SVR4. -earlyR6abi may be used in addition to -intelabi for
situations where the vendor wishes to maintain binary compatiblity between X11R6 pub-
lic-patch 11 (and earlier) and X11R6 public-patch 12 (and later). -functionabi generates a
functional abi to the string table. This mechanism imposes a severe performance penalty
and it’s recommended that you not use it. -arrayperabi results in a separate array for
each string. This is the default behavior if makestrs was compiled with -DARRAYPER-
STR (it almost never is). -defaultabi forces the generation of the "normal" string table
even if makestrs was compiled with -DARRAYPERSTR. Since makestrs is almost never
compiled with -DARRAYPERSTR this is the default behavior if no abioptions are speci-
fied.

SYNTAX

The syntax for string-list fi le is (items in square brackets are optional):

#prefi x <text>

#feature <text>

#externref <text>

#externdef [<text>]

[#ctempl <text>]

#fi le <fi lename>

f#table <tablename>

[#htempl]

<text>

<text>

[#table <tablename>

<text>

<text>

f#table <tablename>

[#fi le <fi lename>
In words you may have one or more #file directives. Each #file may have one or more
#table directives. The #prefi x directive determines the string that makestr will prefi x to
each defi nition. The #feature directive determines the string that makestr will use for the
feature-test macro, e.g. X[TM]STRINGDEFINES. The #externref directive determines
the string that makestr will use for the extern clause, typically this will be "extern" but
Motif wants it to be "externalref" The #externdef directive determines the string that
makestr will use for the declaration, typically this will be the null string (note that
makestrs requires a trailing space in this case, i.e. "#externdef "), and Motif will use
"externaldef(_xmstrings). The #ctmpl directive determines the name of the file used as a
template for the C source fi le that is generated Each #fi le <fi lename> directive will result
in a corresponding header fi le by that name containing the appropriate defi nitions as spec-
ifi ed by command line options. A single C source file containing the declarations for the
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defi nitions in all the headers will be printed to stdout. The #htmpl directive determines
the name of the file used as a template for the C header fi le that is generated. Each #table
<tablename> directive will be processed in accordance with the ABI. On most platforms

all tables will be catenated into a single table with the name of the fi rst table for that fi le.
To conform to the Intel ABI separate tables will be generated with the names indicated.

The template fi les specifi ed by the #ctmpl and #htmpl directives are processed by copying
line for line from the template file to the appropriate output file. The line containing the
string <<<STRING_TABLE_GOES_HERE>>> is not copied to the output file. The
appropriate data is then copied to the output file and then the remainder of the template
file is copied to the output fi le.

makestrs is not very forgiving of syntax errors. Sometimes you need a trailing space after
# directives, other times they will mess you up. No warning messages are emitted.

SEE ALSO

SPARC Compliance Definition 2.2., SPARC International Inc., 535 Middlefi eld Road,
Suite 210, Menlo Park, CA 94025 System V Application Binary Interface, Third Edition,

ISBN 0-13-100439-5 UNIX Press, PTR Prentice Hall, 113 Sylvan Avenue, Englewood

Cliffs, NJ 07632 System V Application Binary Interface, Third Edition, Intel386 Archi-

tecture Processor Supplement ISBN 0-13-104670-5 UNIX Press, PTR Prentice Hall, 113

Sylvan Avenue, Englewood Cliffs, NJ 07632 System V Application Binary Interface,

Third Edition, SPARC Architecture Processor Supplement ISBN 0-13-104696-9 UNIX

Press, PTR Prentice Hall, 113 Sylvan Avenue, Englewood Cliffs, NJ 07632
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NAME
mkdirhier — makes a directory hierarchy
SYNOPSIS
mkdirhier directory ...
DESCRIPTION

The mkdirhier command creates the specifi ed directories. Unlike mkdir if any of the par-
ent directories of the specifi ed directory do not exist, it creates them as well.

SEE ALSO
mkdir(1)
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xmkmf — create a Makefi le from an Imakefi le

SYNOPSIS

xmkmf [ -a | [ topdir [ curdir | |

DESCRIPTION

The xmkmf command is the normal way to create a Makefi le from an Imakefi le shipped
with third-party software.

When invoked with no arguments in a directory containing an Imakefi le, the imake pro-
gram is run with arguments appropriate for your system (confi gured into xmkmf when X
was built) and generates a Makefi le.

When invoked with the —a option, xmkmyf builds the Makefi le in the current directory, and
then automatically executes ‘“make Makefiles (in case there are subdirectories), ‘“make
includes”, and “make depend” for you. This is the normal way to confi gure software
that is outside the X Consortium build tree.

If working inside the X Consortium build tree (unlikely unless you are an X developer,
and even then this option is never really used), the topdir argument should be specifi ed as
the relative pathname from the current directory to the top of the build tree. Optionally,
curdir may be specifi ed as a relative pathname from the top of the build tree to the current
directory. It is necessary to supply curdir if the current directory has subdirectories, or
the Makefi le will not be able to build the subdirectories. If a ropdir is given, xmkmf
assumes nothing is installed on your system and looks for fi les in the build tree instead of
using the installed versions.

SEE ALSO

imake(1)
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NAME

Xserver — X Window System display server
SYNOPSIS

X [option ...]
DESCRIPTION

X is the generic name for the X Window System display server. It is frequently a link or a
copy of the appropriate server binary for driving the most frequently used server on a
given machine.

STARTING THE SERVER

The X server is usually started from the X Display Manager program xdm(1). This utility
is run from the system boot fi les and takes care of keeping the server running, prompting
for usernames and passwords, and starting up the user sessions.

Installations that run more than one window system may need to use the xinit(/) utility
instead of xdm. However, xinit is to be considered a tool for building startup scripts and
is not intended for use by end users. Site administrators are strongly urged to use xdm, or
build other interfaces for novice users.

The X server may also be started directly by the user, though this method is usually
reserved for testing and is not recommended for normal operation. On some platforms,
the user must have special permission to start the X server, often because access to certain
devices (e.g. /dev/mouse) is restricted.

When the X server starts up, it typically takes over the display. If you are running on a
workstation whose console is the display, you may not be able to log into the console
while the server is running.

OPTIONS

All of the X servers accept the following command line options:

:displaynumber
the X server runs as the given displaynumber, which by default is 0. If multiple
X servers are to run simultaneously on a host, each must have a unique display
number. See the DISPLAY NAMES section of the X(/) manual page to learn
how to specify which display number clients should try to use.

—a number
sets pointer acceleration (i.e. the ratio of how much is reported to how much the
user actually moved the pointer).

—-ac disables host-based access control mechanisms. Enables access by any host,
and permits any host to modify the access control list. Use with extreme cau-
tion. This option exists primarily for running test suites remotely.

—audit level
Sets the audit trail level. The default level is 1, meaning only connection rejec-
tions are reported. Level 2 additionally reports all successful connections and
disconnects. Level 4 enables messages from the SECURITY extension, if pre-
sent, including generation and revocation of authorizations and violations of the
security policy. Level O turns off the audit trail. Audit lines are sent as stan-
dard error output.

—auth authorization-file
Specifies a file which contains a collection of authorization records used to
authenticate access. See also the xdm and Xsecurity manual pages.
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be disables certain kinds of error checking, for bug compatibility with previous
releases (e.g., to work around bugs in R2 and R3 xterms and toolkits). Depre-
cated.
—bs disables backing store support on all screens.
-C turns off key-click.

¢ volume sets key-click volume (allowable range: 0-100).

—cc class sets the visual class for the root window of color screens. The class numbers
are as specifi ed in the X protocol. Not obeyed by all servers.

—co filename
sets name of RGB color database. The default is <XRoot>/1ib/X11/rgb, where
<XRoot> refers to the root of the X11 install tree.

—config filename
reads more options from the given file. Options in the fi le may be separated by
newlines if desired. If a '# character appears on a line, all characters between
it and the next newline are ignored, providing a simple commenting facility.
The —config option itself may appear in the fi le.

—core  causes the server to generate a core dump on fatal errors.

—dpi resolution
sets the resolution of the screen, in dots per inch. To be used when the server
cannot determine the screen size from the hardware.

—deferglyphs whichfonts
specifi es the types of fonts for which the server should attempt to use deferred
glyph loading. whichfonts can be all (all fonts), none (no fonts), or 16 (16 bit
fonts only).

—f volume
sets feep (bell) volume (allowable range: 0-100).

—fc cursorFont
sets default cursor font.

—fn font sets the default font.

—fp fontPath
sets the search path for fonts. This path is a comma separated list of directories
which the X server searches for font databases.

—help  prints a usage message.

-1 causes all remaining command line arguments to be ignored.

—-kb disables the XKEYBOARD extension if present.

—Pp minutes
sets screen-saver pattern cycle time in minutes.

—pn permits the server to continue running if it fails to establish all of its well-
known sockets (connection points for clients), but establishes at least one.

-r turns off auto-repeat.

r turns on auto-repeat.

—S minutes

sets screen-saver timeout time in minutes.
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—su disables save under support on all screens.

—t number
sets pointer acceleration threshold in pixels (i.e. after how many pixels pointer
acceleration should take effect).

—terminate
causes the server to terminate at server reset, instead of continuing to run.

—to seconds
sets default connection timeout in seconds.

—tst disables all testing extensions (e.g., XTEST, XTrap, XTestExtensionl,
RECORD).

ttyxx ignored, for servers started the ancient way (from init).
v sets video-off screen-saver preference.
-v sets video-on screen-saver preference.

—-wm forces the default backing-store of all windows to be WhenMapped. This is a
backdoor way of getting backing-store to apply to all windows. Although all
mapped windows will have backing store, the backing store attribute value
reported by the server for a window will be the last value established by a
client. If it has never been set by a client, the server will report the default
value, NotUseful. This behavior is required by the X protocol, which allows
the server to exceed the client’s backing store expectations but does not provide
a way to tell the client that it is doing so.

—X extension
loads the specifi ed extension at init. This is a no-op for most implementations.

[+-]xinerama
enable(+) or disable(-) XINERAMA extension. Default is disabled.

SERVER DEPENDENT OPTIONS
Some X servers accept the following options:

-Id kilobytes
sets the data space limit of the server to the specifi ed number of kilobytes. A
value of zero makes the data size as large as possible. The default value of —1
leaves the data space limit unchanged.

—If files sets the number-of-open-files limit of the server to the specifi ed number. A
value of zero makes the limit as large as possible. The default value of —1
leaves the limit unchanged.

—Is kilobytes
sets the stack space limit of the server to the specifi ed number of kilobytes. A
value of zero makes the stack size as large as possible. The default value of —1
leaves the stack space limit unchanged.

—logo  turns on the X Window System logo display in the screen-saver. There is cur-
rently no way to change this from a client.

nologo turns off the X Window System logo display in the screen-saver. There is cur-
rently no way to change this from a client.

XDMCP OPTIONS
X servers that support XDMCP have the following options. See the X Display Manager
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Control Protocol specifi cation for more information.

—query host-name
Enable XDMCP and send Query packets to the specifi ed host.

—broadcast
Enable XDMCP and broadcast BroadcastQuery packets to the network. The
fi rst responding display manager will be chosen for the session.

—indirect host-name
Enable XDMCP and send IndirectQuery packets to the specifi ed host.

—port port-num
Use an alternate port number for XDMCP packets. Must be specifi ed before
any —query, —broadcast or —indirect options.

—class display-class
XDMCP has an additional display qualifi er used in resource lookup for display-
specifi ¢ options. This option sets that value, by default it is "MIT-Unspecifi ed"
(not a very useful value).

—cookie xdm-auth-bits
When testing XDM-AUTHENTICATION-1, a private key is shared between
the server and the manager. This option sets the value of that private data (not
that it is very private, being on the command line!).

—displaylID display-id
Yet another XDMCP specifi ¢ value, this one allows the display manager to
identify each display so that it can locate the shared key.

XKEYBOARD OPTIONS
X servers that support the XKEYBOARD extension accept the following options:

—xkbdir directory
base directory for keyboard layout fi les

—xkbmap filename
keyboard description to load on startup

[+-]accessx
enable(+) or disable(-) AccessX key sequences

—arl milliseconds
sets the length of time in milliseconds that a key must be depressed before
autorepeat starts

—ar2 milliseconds
sets the length of time in milliseconds that should elapse between autorepeat-
generated keystrokes

Many servers also have device-specifi c command line options. See the manual pages for
the individual servers for more details.

SECURITY EXTENSION OPTIONS
X servers that support the SECURITY extension accept the following option:

—sp filename
causes the server to attempt to read and interpret fi lename as a security policy
file with the format described below. The file is read at server startup and
reread at each server reset.

-4 - Formatted: February 2, 1998



XSERVER(1) X Version 11 XSERVER(1)
Release 6.4

The syntax of the security policy file is as follows. Notation: "*" means zero or more

occurrences of the preceding element, and "+" means one or more occurrences. To inter-
pret <foo/bar>, ignore the text after the /; it is used to distinguish between instances of
<foo> in the next section.

<policy file> ::= <version line> <other line>*

<version line> ::= <string/v> "\n’

<other line > ::= <comment> | <access rule> | <site policy> | <blank line>
<comment> ::= # <not newline>* "\n’

<blank line> ::= <space> "\n’

<site policy> ::= sitepolicy <string/sp> "\n’

<access rule> ::= property <property/ar> <window> <perms> "\n’
<property> ::= <string>

<window> ::= any | root | <required property>

<required property> ::= <property/rp> | <property with value>
<property with value> ::= <property/rpv> = <string/rv>

<perms> ::= [ <operation> | <action> | <space> |*
<operation>::=r|wld

<action>:=alile

<string> ::= <dbl quoted string> | <single quoted string> | <unqouted string>
<dbl quoted string> ::= <space> " <not dqoute>* " <space>
<single quoted string> ::= <space>’ <not squote>* > <space>
<unquoted string> ::= <space> <not space>+ <space>
<space>:=[" "1\t ]*

Character sets:

<not newline> ::= any character except "\n’

<not dqoute> ::= any character except "

<not squote> ::= any character except ’
<not space> ::=any character except those in <space>

The semantics associated with the above syntax are as follows.
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<version line>, the first line in the fi le, specifi es the fi le format version. If the server does
not recognize the version <string/v>, it ignores the rest of the file. The version string for
the fi le format described here is "version-1" .

Once past the <version line>, lines that do not match the above syntax are ignored.
<comment> lines are ignored.

<sitepolicy> lines are currently ignored. They are intended to specify the site policies
used by the XC-QUERY-SECURITY-1 authorization method.

<access rule> lines specify how the server should react to untrusted client requests that
affect the X Window property named <property/ar>. The rest of this section describes
the interpretation of an <access rule>.

For an <access rule> to apply to a given instance of <property/ar>, <property/ar> must be
on a window that is in the set of windows specifi ed by <window>. If <window> is any,
the rule applies to <property/ar> on any window. If <window> is root, the rule applies to
<property/ar> only on root windows.

If <window> is <required property>, the following apply. If <required property> is a
<property/rp>, the rule applies when the window also has that <property/rp>, regardless
of its value. If <required property> is a <property with value>, <property/rpv> must also
have the value specified by <string/rv>. In this case, the property must have type
STRING and format 8, and should contain one or more null-terminated strings. If any of
the strings match <string/rv>, the rule applies.

The definition of string matching is simple case-sensitive string comparison with one
elaboration: the occurence of the character **’ in <string/rv> is a wildcard meaning "any
string." A <string/rv> can contain multiple wildcards anywhere in the string. For exam-
ple, "x*" matches strings that begin with x, "*x" matches strings that end with x, "*x*"
matches strings containing X, and "x*y*" matches strings that start with x and subse-
quently contain y.

There may be multiple <access rule> lines for a given <property/ar>. The rules are tested
in the order that they appear in the file. The fi rst rule that applies is used.

<perms> specify operations that untrusted clients may attempt, and the actions that the
server should take in response to those operations.

<operation> can be r (read), w (write), or d (delete). The following table shows how X
Protocol property requests map to these operations in the X Consortium server implemen-
tation.

GetProperty r, or r and d if delete = True

ChangeProperty w

RotateProperties r and w

DeleteProperty d

ListProperties  none, untrusted clients can always list all properties

<action> can be a (allow), i1 (ignore), or e (error). Allow means execute the request as if
it had been issued by a trusted client. Ignore means treat the request as a no-op. In the
case of GetProperty, ignore means return an empty property value if the property exists,
regardless of its actual value. Error means do not execute the request and return a
BadAtom error with the atom set to the property name. Error is the default action for all
properties, including those not listed in the security policy fi le.

An <action> applies to all <operation>s that follow it, until the next <action> is encoun-
tered. Thus, irwad means ignore read and write, allow delete.
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GetProperty and RotateProperties may do multiple operations (r and d, or r and w). If
different actions apply to the operations, the most severe action is applied to the whole
request; there is no partial request execution. The severity ordering is: allow < ignore <
error. Thus, if the <perms> for a property are ired (ignore read, error delete), and an
untrusted client attempts GetProperty on that property with delete = True, an error is
returned, but the property value is not. Similarly, if any of the properties in a RotateProp-
erties do not allow both read and write, an error is returned without changing any prop-
erty values.

Here is an example security policy fi le.
version-1
# Allow reading of application resources, but not writing.

property RESOURCE_MANAGER root ar iw
property SCREEN_RESOURCES root ar iw

# Ignore attempts to use cut buffers. Giving errors causes apps to crash,
# and allowing access may give away too much information.

property CUT_BUFFERO root irw
property CUT_BUFFER1 root irw
property CUT_BUFFER2 root irw
property CUT_BUFFER3 root irw
property CUT_BUFFER4 root irw
property CUT_BUFFERS root irw
property CUT_BUFFERG6 root irw
property CUT_BUFFER7 root irw
# If you are using Motif, you probably want these.

property _MOTIF_DEFAULT_BINDINGS root ar iw
property _MOTIF_DRAG_WINDOW root ar iw
property _MOTIF_DRAG_TARGETS any ar iw
property _MOTIF_DRAG_ATOMS any ar iw
property _MOTIF_DRAG_ATOM_PAIRS any ar iw

# The next two rules let xwininfo -tree work when untrusted.
property WM_NAME any ar

# Allow read of WM_CLASS, but only for windows with WM_NAME.
# This might be more restrictive than necessary, but demonstrates

# the <required property> facility, and is also an attempt to

# say "top level windows only."

property WM_CLASS WM_NAME ar

# These next three let xlIsclients work untrusted. Think carefully
# before including these; giving away the client machine name and command
# may be exposing too much.

property WM_STATE WM_NAME ar
property WM_CLIENT_MACHINE WM_NAME ar
property WM_COMMAND WM_NAME ar

# To let untrusted clients use the standard colormaps created by
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# xstdcmap, include these lines.

property RGB_DEFAULT_MAP root ar
property RGB_BEST_MAP root ar
property RGB_RED_MAP root ar
property RGB_GREEN_MAP root ar
property RGB_BLUE_MAP root ar
property RGB_GRAY_MAP root ar

# To let untrusted clients use the color management database created
# by xcmsdb, include these lines.

property XDCCC_LINEAR_RGB_CORRECTION rootar
property XDCCC_LINEAR_RGB_MATRICES rootar
property XDCCC_GRAY_SCREENWHITEPOINT rootar
property XDCCC_GRAY_CORRECTION  root ar

# To let untrusted clients use the overlay visuals that many vendors
# support, include this line.
property SERVER_OVERLAY_VISUALS root ar

# Dumb examples to show other capabilities.

# oddball property names and explicit specifi cation of error conditions
property "property with spaces" “property with "aw er ed

# Allow deletion of Woo-Hoo if window also has property OhBoy with value
# ending in "son". Reads and writes will cause an error.
property Woo-Hoo OhBoy = "*son"ad

NETWORK CONNECTIONS
The X server supports client connections via a platform-dependent subset of the follow-
ing transport types: TCPIP, Unix Domain sockets, DECnet, and several varieties of SVR4
local connections. See the DISPLAY NAMES section of the X(/) manual page to learn
how to specify which transport type clients should try to use.

GRANTING ACCESS
The X server implements a platform-dependent subset of the following authorization pro-
tocols: MIT-MAGIC-COOKIE-1, XDM-AUTHORIZATION-1, SUN-DES-1, and MIT-
KERBEROS-5. See the Xsecurity(1) manual page for information on the operation of
these protocols.

Authorization data required by the above protocols is passed to the server in a private file
named with the —auth command line option. Each time the server is about to accept the
fi rst connection after a reset (or when the server is starting), it reads this file. If this file
contains any authorization records, the local host is not automatically allowed access to
the server, and only clients which send one of the authorization records contained in the
fi le in the connection setup information will be allowed access. See the Xau manual page
for a description of the binary format of this file. See xauth(1) for maintenance of this
file, and distribution of its contents to remote hosts.

The X server also uses a host-based access control list for deciding whether or not to
accept connections from clients on a particular machine. If no other authorization mecha-
nism is being used, this list initially consists of the host on which the server is running as
well as any machines listed in the fi le /efc/Xn.hosts, where n is the display number of the
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server. Each line of the file should contain either an Internet hostname (e.g.
expo.lcs.mit.edu) or a DECnet hostname in double colon format (e.g. hydra::). There
should be no leading or trailing spaces on any lines. For example:

joesworkstation

corporate.company.com

star::

bigcpu::
Users can add or remove hosts from this list and enable or disable access control using
the xhost command from the same machine as the server.

If the X FireWall Proxy (xfwp) is being used without a sitepolicy, host-based authoriza-
tion must be turned on for clients to be able to connect to the X server via the xfwp. If
xfwp is run without a confi guration fi le and thus no sitepolicy is defi ned, if xfwp is using
an X server where xhost + has been run to turn off host-based authorization checks, when
a client tries to connect to this X server via xfwp, the X server will deny the connection.
See xfwp(1) for more information about this proxy.

The X protocol intrinsically does not have any notion of window operation permissions
or place any restrictions on what a client can do; if a program can connect to a display, it
has full run of the screen. X servers that support the SECURITY extension fare better
because clients can be designated untrusted via the authorization they use to connect; see
the xauth(1) manual page for details. Restrictions are imposed on untrusted clients that
curtail the mischief they can do. See the SECURITY extension specifi cation for a com-
plete list of these restrictions.

Sites that have better authentication and authorization systems might wish to make use of
the hooks in the libraries and the server to provide additional security models.

SIGNALS

FONTS

The X server attaches special meaning to the following signals:

SIGHUP This signal causes the server to close all existing connections, free all
resources, and restore all defaults. It is sent by the display manager whenever
the main user’s main application (usually an xterm or window manager) exits to
force the server to clean up and prepare for the next user.

SIGTERM
This signal causes the server to exit cleanly.

SIGUSRI
This signal is used quite differently from either of the above. When the server
starts, it checks to see if it has inherited SIGUSR1 as SIG_IGN instead of the
usual SIG_DFL. In this case, the server sends a SIGUSRI1 to its parent process
after it has set up the various connection schemes. Xdm uses this feature to rec-
ognize when connecting to the server is possible.

The X server can obtain fonts from directories and/or from font servers. The list of direc-
tories and font servers the X server uses when trying to open a font is controlled by the
font  path. The  default font path is  "<XRoot>/lib/X11/fonts/misc/,
<XRoot>/lib/X11/fonts/Speedo/, <XRoot>/lib/X11/fonts/Typel/,
<XRoot>/lib/X11/fonts/75dpi/, <XRoot>/lib/X11/fonts/100dpi/" . where <XRoot> refers
to the root of the X11 install tree. The font path can be set with the —fp option or by
xset(1) after the server has started.
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/etc/Xn.hosts Initial access control list for display number n

<XRoot>/lib/X11/fonts/misc, <XRoot>/lib/X11/fonts/75dpi,
<XRoot>/1ib/X11/fonts/100dp1
Bitmap font directories

<XRoot>/lib/X11/fonts/Speedo, <XRoot>/lib/X11/fonts/Typel
Outline font directories

<XRoot>/lib/X11/fonts/PEX PEX font directories

<XRoot>/lib/X11/rgb.txt Color database

/tmp/.X11-unix/Xn Unix domain socket for display number n

/tmp/rcXn Kerberos 5 replay cache for display number n

/usr/adm/Xnmsgs Er;(()g) log file for display number n if run from
init

<XRoot>/lib/X11/xdm/xdm-errors Default error log file if the server is run from
xdm(1) Note: <XRoot> refers to the root of the X11
install tree.

SEE ALSO

General information: X(1)

Protocols: X Window System Protocol, The X Font Service Protocol, X Display Manager
Control Protocol

Fonts: bdftopcf(1), mkfontdir(1), xfs(1), xlsfonts(1), xfontsel(1), xfd(1), X Logical Font
Description Conventions

Security: Xsecurity(1), xauth(1), Xau(1), xdm(1), xhost(1), xtwp(1) Security Extension
Specifi cation

Starting the server: xdm(1), xinit(1)
Controlling the server once started: xset(1), xsetroot(1), xhost(1)

Server-specific man pages: Xdec(l), Xmacll(1), Xsun(l), Xnest(l), Xvfb(1),
XF86_Accel(1), XF86_Mono(1), XF86_SVGA(1), XF86_VGA16(1), XFree86(1)

Server internal documentation: Defi nition of the Porting Layer for the X vIIl Sample
Server

AUTHORS

The sample server was originally written by Susan Angebranndt, Raymond Drewry,
Philip Karlton, and Todd Newman, from Digital Equipment Corporation, with support
from a large cast. It has since been extensively rewritten by Keith Packard and Bob
Scheifer, from MIT. Dave Wiggins took over post-R5 and made substantial
improvements.
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Xdec — X server for Digital RISC machines

Xdec [ options |

Description

Options

The command starts the X server. The command supports the following hardware confi g-
urations:

DECstation 2100 Monochrome or Color Workstations
DECstation 3100 Monochrome or Color Workstations
DECstation 5000/100/200 CX or MX Single or Multiscreen Workstations

This server should run on reasonable one bit or eight bit Ultrix/RISC TURBOchannel

displays of any resolution, if correct device driver support is present. The server queries

the device driver interface to determine if a suitable display device is installed, and if so,

confi gures the server appropriately. The command that executes the server is specifi ed
together with its command line options in the file or using xdm(1) and, therefore, is auto-
matically run when your system is started in multiuser mode. Optionally, you can create

an file containing device-dependent command line options (separated by spaces) and use
it to start the server. Command line options specifi ed in the command starting the X
server override those specifi ed in the fi le.

Start the server in bug compatibility mode (with the bc option) to remain bug-for-bug
compatible with previous releases of the server.

In addition to the normal server options described in the Xserver(l) manual page, Xdec
accepts the following device-dependent, vendor-specifi ¢ options. When the server is run
on multiscreen capable platforms, selected device-dependent options take an optional
screen-specifi cation argument. Omitting the screen-specifi cation argument defi nes the
parameter for all available screens.

—btn num Specifies the number of buttons on the pointer device. The
default is three for a mouse device and four for a tablet device.

—bp(screen] color Sets the color of black pixels for the screen. The color argument
can be a named color from the database or a number sign (#)
followed by a hexidecimal number.

—class[screen] visual class
Sets the visual class for the root window of the screen. Possible
values are and

—dpi[screen] num Sets the dots per inch for the x and y coordinates.
—dpix[screen] num Sets the dots per inch for the x coordinates.
—dpiy[screen] num Sets the dots per inch for the y coordinates. By default on multi-

screen systems, the server presumes the left hand most screen is
screen zero, screen one to its right, screen two yet further to its
right, and so on. The cursor will track from the right hand edge
of screen zero to the left hand edge of screen one, from the right
hand edge of screen one to the left hand edge of screen two.
This arrangement can be modifi ed in various ways, to support
other physical arrangements of monitors.
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—edge_bottomscr! scr2
Attaches the bottom edge of the screen specifi ed by scrl to the
screen specifi ed by scr2.

—edge_leftscrl scr2 Attaches the left edge of the screen specified by scrl to the
screen specifi ed by scr2.

—edge_rightscrl scr2  Attaches the right edge of the screen specified by scrl to the
screen specifi ed by scr2.

—edge_topscrl scr2 Attaches the top edge of the screen specified by scrl to the
screen specifi ed by scr2.

—wp[screen] color Sets the color of white pixels for the screen. The syntax for
color is the same as for the argument to the —bp option.

—tb n Opens for graphics tablet communications.

—pcm n Opens for Protocol Control Module (PCM) communications.

The two free serial ports on the DECstation correspond to and
Dial boxes and button boxes must be connected through these
two ports.

Restrictions
If options not listed in this reference page are used, the server may fail. Using invalid
options for the X server in the fi le may cause the workstation to behave as if the X server
is hung.

Multiscreen confi gurations can contain either two- or three-color frame buffer display
devices or monochrome frame buffer display devices.

Color and monochrome frame buffer display devices can be installed in the same work-
station, however applications built before X11 release 5 may become confused due to
poor initial design of resource fi les.

To connect two screens, two command line options must be issued. Attaching two
screens using only one argument produces a one-way mouse-travel path. You can create
a wrap-around mouse path by attaching noncontiguous screen edges. The arguments are
disabled on single screen systems.

Nonsensical screen connections are not allowed; the top edge of a particular screen must
be connected with the bottom edge of another screen, and the right edge of a particular
screen must be connected with the left edge of another screen. Left and right edges can-
not be connected to top or bottom edges.

Examples
The following example specifi es that screen has a resolution of 100x100 dots per inch
and screen has a resolution of 75x70 dots per inch: Xdec -dpi0 100 -dpix1 75 -dpiyl 70

If no screen is specifi ed, the value specifi ed is used for all screens. If the screen resolu-
tion is not specifi ed using command line options, a default value based on pixel dimen-
sions and screen size is calculated for each screen.

The following example specifi es that black pixels on screen have the hexadecimal value
3a009e005¢c0 prefi xed with a number sign (#) and white pixels on screen are color
"wheat" from the X rgb color database. Xdec -bpl #3a009e005c0 -wpl wheat For
monochrome display devices, values of 0 and 1 are the only valid pixel colors.

To specify the default visual class of a root window on a particular screen, append the
screen number (0, 1, or 2) to the command line option. Possible visual classes are:
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StaticGray, StaticColor, PseudoColor, GrayScale, and TrueColor. The following example
specifi es that the screen root window is a TrueColor visual, and the screen root window is
a PseudoColor visual. Xdec -classO TrueColor -class1 PseudoColor

The following example attaches screen above screen and screen to the right of screen (an
L-shaped confi guration): Xdec -edge_top0 1 -edge_bottom1 0 -edge_right0 2 -edge_left2
0

The following example is identical to the default state (a horizontal line) with the addition
of a wraparound from screen to screen Xdec -edge_left0 2 -edge_rightO 1 -edge_leftl O
-edge_rightl 2\ -edge_left2 1 -edge_right2 0

See Also

X(1X), xdm(1), Xserver(1)

X Window System: The Complete Reference to Xlib, X Protocol, ICCCM, XLFD, by
Robert W. Scheifkr and James Gettys, Second Edition, Digital Press, 1990

"X Window System Toolkit: The Complete Programmer’s Guide and Specifi cation, by
Paul J. Asente and Ralph R. Swick, Digital Press, 1990

OSF/MOTIF Programmer’s Guide and OSF/MOTIF Reference Guide, Open Software
Foundation, Prentice-Hall, 1990
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X Version 11 Xhp(1)
Release 6.4

Xhp — cfb-based X window system server for Hewlett-Packard workstations

SYNOPSIS

This cfb-based X server implementation is contributed by Hewlett-Packard as a
sample implementation for HP workstations. Its performance on HP workstations
will be inferior to the product X servers available from Hewlett-Packard. Not all
graphics display devices available from Hewlett-Packard are supported by this
implementation.

SUPPORTED GRAPHICS DEVICES

Please refer to the HP catalog or to the apropriate data sheets for the displays. The data
that follows relates the use of the product names with their offi cial HP product numbers.

The following graphics display devices are supported by this implementation:

HPA4070A
This graphics device, known as "HCRX", is a 1280x1024 color device that has 8
planes.

HPA4071A
This graphics device, known as "HCRX24", is a 1280x1024 color device that has
24 planes. It is optionally available with a hardware accelerator, in which case the
product number is HPA4071A_Z.

HPAI1659A
This graphics device, known as "CRX", is a 1280x1024 color device that has 8
planes.

HPAI439A
This graphics device, known as "CRX24", is a 1280x1024 color device that has 24
planes. It is optionally available with a hardware accelerator.

HPA1924A
This graphics device, known as "GRX" is a 1280x1024 grayscale device that has
8 planes.

HPA2269A
This graphics device, known as "Dual CRX" is a 1280x1024 color device that has
8 planes. It implements support for two displays on a single graphics card.

HP710C
This graphics device is the internal graphics support optionally available on the
HP9000s710 SPU. It supports 1280x1024 color displays and has 8 planes.

HP710G
This graphics device is the internal graphics support optionally available on the
HP9000s710 SPU. It supports 1280x1024 grayscale displays and has 8 planes.

HP7I10L
This graphics device is the internal graphics support optionally available on the
HP9000s710 SPU. It supports 1024x768 color displays and has 8 planes.

HP712
This graphics device is the internal graphics support available on the HP9000s712
SPU. It supports 640x480, 1024x768 or 1280x1024 color displays and has 8
planes.
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MULTIPLE SCREEN SUPPORT
This Xhp X11 sample server supports multiple physical screens connected to a single X
server. To use this feature, you must have an SPU that allows the installation of a second
graphics display card. The file $(LIBDIR)/X*screens is read by the X11 server to deter-
mine information about the system screen confi guration. You must modify this fi le to add
information for the second graphics display.

$(LIBDIR) is /usr/X11R6/1ib/X11 by default.

For a complete description of the X*screens fi le, refer to the HP-UX manuals, or view the
sample fi le in $(LIBDIR).

24 PLANE SUPPORT FOR HCRX24 AND CRX24
This Xhp X11 sample server supports two modes for the HCRX24 and CRX24 display
hardware: 8 plane and 24 plane, with 8 plane being the default. To run the server in 24
plane mode, you must add a depth parameter to the X*screens fi le. For example:

/dev/crt depth 24

In depth 24 mode, the default visual type is DirectColor.

KEYMAP FILE

This Xhp server loads a keymap that is appropriate for the attached keyboard from the

XHPKeymaps file, which resides in $(LIBDIR). The XHPKeymaps file supplied with
this Xhp server is a minimal fi le that supports US English, French, Spanish, German, and
Japanese JIS keyboards. If you have some other keyboard, the appropriate keymap may

not be contained in the XHPKeymaps file. In this case, if you have access to the Hewlett-
Packard product X server, you can copy its keymap file (found in /ust/lib/X11/XHP-
Keymaps) to $(LIBDIR).

FAST SCROLLING OPTION
Since scrolling speed is especially slow on this server compared to HP’s product server,
we have supplied fast scrolling support, using a .o to link into the server. Using HP’s fast
scrolling is optional. To enable the fast scrolling, set the token "HPFastScrolling" to
TRUE in the confi g/hp.cf file. If you want to use the CFB scrolling module, simply
remove the defi ne in confi g/hp.cf, remake the Makefi les, and recompile.

TRADEMARKS
X Window System is a trademark of X Consortium, Inc.
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NAME
Xsun, XsunMono, Xsun24 — Sun server for X Version 11
SYNOPSIS
Xsun [ option ] ...
DESCRIPTION

Xsun 1s the server for Version 11 of the X window system on Sun hardware. It will nor-
mally be started by the xdm(1) daemon or by a script that runs the program xinit(1).

CONFIGURATIONS
XsunMono supports the BW2 monochrome frame buffer. Xsun supports the CG2, CG3,
CG4, and CG6 8-bit color frame buffers in addition to the BW2 monochrome frame
buffer. On Solaris 2.5 it also supports the TCX as an 8-bit color frame buffer. Xsun24
supports the cgeight 24-bit color frame buffer in addition to the 8-bit color and
monochrome frame buffers that Xsun supports.

If specifi c framebuffer device files aren’t specifi ed on the command line with the —dev
switch or in the XDEVICE environment variable, the server will search for all installed
frame buffers and will use all those that it fi nds.

Finally, if no specifi ¢ framebuffers are found, the generic framebuffer interface /dev/fb is
used.

KEYBOARDS
Xsun, Xsun24, and XsunMono support the Type-2, Type-3, and many variations of the
Type-4 and Type-5 keyboards.

Type-4 and Type-5 keyboards feature a key labeled AltGraph which is a mode-shift key.
The mode-shift key is used to generate the symbols painted on the fronts of the keys. The
mode-shift key works exactly like the Shift, Control, Alt, and <Meta> keys.

The ten function keys on the left side of the Type-5 keyboard may be considered as hav-
ing L.1..L10 painted on their fronts. Shift-AltGraph will cause different keysyms to be
generated for some keys, e.g. the Type-5 SysRq key.

For compatibility with Sun’s X11/NeWS server, the F11 and F12 keys may be made to
generate the equivalent X11/NeWS keysyms by using mode-switch.

For backwards compatibility, the normal and mode-shifted keysyms for the ten function
keys on the left side of Type-4 and Type-5 keyboards may be swapped via command line
option. See -swapLkeys.

The X LEDs 1..4 correspond to the NumLock, ScrollLock, Compose, and CapsLock
LEDs respectively. Pressing the key once turns the corresponding LED on. Pressing the
key again turns the LED off. Turning an LED on or off with e.g. ’xset [-]led [1234] is
equivalent to pressing the corresponding key.

OPTIONS
In addition to the normal server options described in the Xserver(l) manual page, Xsun
accepts the following command line switches:

—arl milliseconds
This option specifi es amount of time in milliseconds before which a pressed
key should begin to autorepeat.

—ar2 milliseconds
This option specifies the interval in milliseconds between autorepeats of
pressed keys.
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—swapLkeys
Swaps the normal keysyms for the function keys on the left side of Type-4 and
Type-5 keyboards with the alternate keysyms, i.e. the keysyms painted on the
front of the keys.

—flipPixels
The normal pixel values for white and black are 0 and 1 respectively. When
-fipPixels is specifi ed these values are reversed.

—-mono When used with the cgtwo, this option indicates that the server should emulate
a monochrome framebuffer instead of the normal color framebuffer. When
used with the cgfour, this option indicates that the monochrome screen should
be numbered O and the color screen numbered 1 (instead of the other way
around).

—zaphod This option disables switching between screens by sliding the mouse off the left
or right edges. With this disabled, a window manager function must be used to
switch between screens.

—debug This option indicates that the server is being run from a debugger, and that it
should not put its standard input, output and error fi les into non-blocking mode.

—dev filename/ :filename]...
This option specifi es the colon separated names of the framebuffer device fi les
to be used.

—fbinfo This option indicates that the server should enumerate the available frame
buffers that it will use.

ENVIRONMENT

XDEVICE
If present, and if no explicit -dev options are given, specifi es the (colon sepa-
rated) list of display devices to use.

SEE ALSO

BUGS

X(1), Xserver(1), xdm(1), xinit(1)

The auto-confi guration depends on there being appropriate special files in the /dev direc
tory for the framebuffers which are to be used. Extra entries can confuse the server. For
example, the X/160C in fact has the hardware for a monochrome bwtwo0 on the CPU
board. So if /dev has a special file for /dev/bwtwoO, the server will use it, even though
there is no monitor attached to the monochrome framebuffer. The server will appear to
start, but not to paint a cursor, because the cursor is on the monochrome frame buffer.
The solution is to remove the /dev entries for any device you don’t have a monitor for.

There is a bug in pre-FCS operating systems for the Sun-4 which causes the server to
crash driving a cgtwo.

AUTHORS

U. C. Berkeley
Adam de Boor.

Sun Microsystems
David Rosenthal, Stuart Marks, Robin Schaufkr, Mike Schwartz, Frances Ho,
Geoff Lee, and Mark Opperman.

MIT Laboratory for Computer Science
Bob Scheifbr, Keith Packard, Kaleb Keithley
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NAME
constype — print type of Sun console
SYNOPSIS
constype [ device_name | [ —num ]
DESCRIPTION

The constype program writes on the standard output the Sun code for the type of display
that the console is. The types output include these:

bw? Black and White, where ? is 1-4. (eg) 3-50s are bw?2
cg? Colour Graphics display, where ? is 1-4

gp? Optional Graphics Processor board, where ? is 1-2
ns? Not Sun display — where ? is A-J

This is useful in determining startup values and defaults for window systems. The
device_name argument, if given, is the device to examine. If not given, /dev/fb is used.
The —num option causes constype to follow the type keyword with the numeric value of
that type, as returned by the FBIOGATTR or FBIOGTYPE ioctl and defi ned in fbio.h.
This is useful if the type is not recognized by the program.

EXIT STATUS
The program exits with status O if it identifi ed a known console type, 1 if the type was
unknown, and 2 if the device could not be opened or another error occurred.

BUGS
Not tested on all monitor types

COPYRIGHT
Copyright 1988, SRI

AUTHOR
Doug Moran <moran @ai.sri.com>
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NAME

kbd_mode — recover the Sun console keyboard
SYNOPSIS

kbd_mode [ -a -¢ -n -u ]
DESCRIPTION

Kbd_mode resets the Sun console keyboard to a rational state.
OPTIONS

The following options are supported, see kb(4S) for details:

-a Causes ASCII to be reported.

—e Causes Firm_events to be reported.

-n Causes up/down key codes to be reported.

-u Causes undecoded keyboard values to be reported.
SEE ALSO

kb(4S)
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NAME
Xvfb — virtual framebuffer X server for X Version 11
SYNOPSIS
Xvfb [ option ] ...
DESCRIPTION

Xvfb is an X server that can run on machines with no display hardware and no physical
input devices. It emulates a dumb framebuffer using virtual memory.

The primary use of this server was intended to be server testing. The mfb or ctb code for
any depth can be exercised with this server without the need for real hardware that sup-
ports the desired depths. The X community has found many other novel uses for Xvfb,
including testing clients against unusual depths and screen confi gurations, doing batch
processing with Xvfb as a background rendering engine, load testing, as an aid to porting
the X server to a new platform, and providing an unobtrusive way to run applications that
don’t really need an X server but insist on having one anyway.

BUILDING
To build Xvfb, put the following in your host.def and remake.

#defi ne BuildServer YES /* if you aren’t already building other servers */
#defi ne XVirtualFramebufferServer YES

OPTIONS
In addition to the normal server options described in the Xserver(/) manual page, Xvfb
accepts the following command line switches:

—screen screennum WxHxD
This option creates screen screennum and sets its width, height, and depth to W, H,
and D respectively. By default, only screen O exists and has the dimensions
1280x1024x8.

—pixdepths list-of-depths
This option specifi es a list of pixmap depths that the server should support in addi-
tion to the depths implied by the supported screens. [list-of-depths is a space-sepa-
rated list of integers that can have values from 1 to 32.

—fbdir framebuffer-directory
This option specifi es the directory in which the memory mapped fi les containing the
framebuffer memory should be created. See FILES. This option only exists on
machines that have the mmap and msync system calls.

—shmem
This option specifies that the framebuffer should be put in shared memory. The
shared memory ID for each screen will be printed by the server. The shared memory
is in xwd format. This option only exists on machines that support the System V
shared memory interface.

If neither —shmem nor —fbdir is specifi ed, the framebuffer memory will be allocated
with malloc().

—linebias n
This option specifi es how to adjust the pixelization of thin lines. The value 7 is a
bitmask of octants in which to prefer an axial step when the Bresenham error term is
exactly zero. See the file Xserver/mi/miline.h for more information. This option is
probably only useful to server developers to experiment with the range of line
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pixelization possible with the cfb and mfb code.
—blackpixel pixel-value, —whitepixel pixel-value

These options specify the black and white pixel values the server should use.
FILES

The following fi les are created if the —fbdir option is given.
framebuffer-directory/Xvtb_screen<n>

Memory mapped fi le containing screen n’s framebuffer memory, one fi le per screen.
The file is in xwd format. Thus, taking a full-screen snapshot can be done with a fi le
copy command, and the resulting snapshot will even contain the cursor image.

EXAMPLES

Xvfb :1 -screen 0 1600x1200x32

The server will listen for connections as server number 1, and screen 0 will be
depth 32 1600x1200.

Xvfb :1 -screen 1 1600x1200x16

The server will listen for connections as server number 1, will have the default

screen confi guration (one screen, 1280x1024x8), and screen 1 will be depth 16
1600x1200.

Xvib -pixdepths 3 27 -fbdir /usr/tmp

The server will listen for connections as server number O, will have the default
screen confi guration (one screen, 1280x1024x8), will also support pixmap

depths of 3 and 27, and will use memory mapped files in /usr/tmp for the
framebuffer.

xwud -in /ust/tmp/Xvfb_screen0

Displays screen 0 of the server started by the preceding example.
SEE ALSO

X(1), Xserver(1), xwd(1), xwud(1), XWDFile.h
AUTHORS
David P. Wiggins, X Consortium, Inc.
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NAME

Version 3.2A

XF68_FBDev - X Window System server for the Linux/m68k Frame Buffer Device

SYNOPSIS

XF68_FBDev [:displaynumber] [ option ] ...

DESCRIPTION

XF68_FBDev is a generic server for a Linux/m68k Frame Buffer Device. It contains all
available drivers (mfb, ipl2p2, ipl2p4, ipI2p8, ilbm, afb and cfb).

The servers use the /dev/fb* special device nodes for connection to the hardware. The
/dev/fb* node to use can be set via an environment variable or if this is absent,
/dev/fbOcurrent is used.

CONFIGURATIONS

The servers currently support the following pixel formats:
mftb:
Monochrome,
ipl2p{21418}:
Interleaved planes with 2 bytes interleave and 2, 4 or 8 planes (Atari),
ilbm:
Interleaved bitplanes (Amiga),

afb: Normal bitplanes (Amiga),
ctb: Packed Pixels with 8 Bits per Pixel.

OPTIONS

SETUP

FILES

In addition to the normal server options described in the Xserver(l) manual page,
XF68_FBDev accept some more command line switches, as described in the XFree86(1)
manpage.

XFree86 uses a confi guration file called XF86Config for its initial setup. See the
XF86Confi g(4/5) manpage for general details. Here only the XF68_FBDev specifi ¢ parts
are explained.

Normally the X server will use videomodes as defi ned in the Modes section, unless you
specify the special videomode ‘default’. In that case the X server will use the video mode
that is associated with the used framebuffer device node, and mode switching will be dis-
abled.

The environment variable FRAMEBUFFER holds the fi lename for the framebuffer to
use. If it isn’t set, /dev/fbOcurrent is used as default. /dev/ should contain at least the fol-
lowing fi le: (major and minor number in parentheses)

fbOcurrent (29,0): The current resolution

<XRoot>/bin/XF68_FBDev The X server for a generic Linux/m68k Frame
Buffer Device

/etc/ XF86Config Server confi guration fi le

<XRoot>/lib/X11/XF86Config Server confi guration fi le (secondary location)

/dev/fb* The files which represents framebuffers and their
resolutions
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<XRoot>/1ib/X11/doc/README.fbdev
Extra documentation about the Frame Buffer
Device Note: <XRoot> refers to the root of the X11
install tree.

SEE ALSO
X(1), Xserver(1), XFree86(1), XF86Confi g(4/5), xt86confi g(1), xdm(1), xinit(1), fbset(8)
Note: <linux> refers to the location of the Linux source tree.

AUTHORS
In addition to the authors of XFree86 the following people contributed major work to this
server:

Martin Schaller
Developed the concept of the Linux/m68k Frame Buffer Device and wrote the
support for Atari (Please no mail > 16000 bytes to this address).

Geert Uytterhoeven, Geert. Uytterhoeven @ cs.kuleuven.ac.be
Wrote the support for Amiga and created the generic server.

Martin Schaller
Geert Uytterhoeven, Geert.Uytterhoeven @ cs.kuleuven.ac.be
Andreas Schwab,  schwab @issan.informatik.uni-dortmund.de
Guenther Kelleter, guenther@ Pool.Informatik. RWTH-Aachen.de
Development and improvement of the frame buffer device specifi ¢ code.

Gary Henderson  gary@daniver.demon.co.uk
Wrote Xdaniver, on which afb is based and from which ilbm is derived.

See also the XFree86(1) manual page.
BUGS
The support for visuals other than monochrome and pseudo color is incomplete.

The drivers for interleaved and normal planes are slow.

The ilbm code has problems with chunky-to-planar conversions.

CONTACT INFO
XFree86 source is available from the FTP server fip.XFree86.0org. Send email to
XFree86 @ XFree86.org for details.

Xdaniver is Copyright (c) 1995 by Daniver Limited.
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NAME
SuperProbe - probe for and identify installed video hardware.
SYNOPSIS
SuperProbe [-verbose] [-nol6] [-excl [list] [-maskl0] [-order [list]

[-noprobe list] [-bios base]
[-no_bios] [-no_dac] [-no_mem] [-info]

DESCRIPTION
SuperProbe is a a program that will attempt to determine the type of video hardware
installed in an EISA/ISA/VLB-bus system by checking for known registers in various
combinations at various locations (MicroChannel and PCI machines may not be fully
supported; many work with the use of the -no_bios option). This is an error-prone pro-
cess, especially on Unix (which usually has a lot more esoteric hardware installed than
MS-DOS system do), so SuperProbe may likely need help from the user.

SuperProbe runs on SVR3, SVR4, Linux, 386BSD/FreeBSD/NetBSD, Minix-386, and
Mach. It should be trivial to extend it to work on any other Unix-like operating system,
and even non-Unix operating systems. All of the OS dependencies are isolated to a sin-
gle file for each OS.

At this time, SuperProbe can identify MDA, Hercules, CGA, MCGA, EGA, VGA, and
an entire horde of SVGA chipsets (see the -info option, below). It can also identify sev-
eral HiColor/True-color RAMDACS in use on SVGA boards, and the amount of video
memory installed (for many chipsets). It can identify 8514/A and some derivatives, but
not XGA, or PGC (although the author intends to add those capabilities). Nor can it iden-
tify other esoteric video hardware (like Targa, TIGA, or Microfi eld boards).

OPTIONS
-verbose SuperProbe will be verbose and provide lots of information as it does its work.

-n0l6  SuperProbe will not attempt to use any ports that require 16-bit I/O address
decoding. The original ISA bus only specifi ed that I/O ports be decoded to 10
bits. Therefore some old cards (including many 8-bit cards) will mis-decode
references to ports that use the upper 6 bits, and may get into funny states
because they think that they are being addressed when they are not. It is rec-
ommended that this option be used initially if any 8-bit cards are present in the
system.

-excl list SuperProbe will not attempt to access any 1/O ports on the specifi ed exclusion
list. Some video cards use rather non-standard I/O ports that may confict with
other cards installed in your system. By specifying to SuperProbe a list of
ports already in use, it will know that there cannot be any video cards that use
those ports, and hence will not probe them (which could otherwise confuse
your hardware). The exclusion list is specifi ed as a comma-separated list of 1/O
ports or port ranges. A range is specifi ed as "low-high", and is inclusive. The
ports can be specifi ed in decimal, in octal (numbers begin with ’0’), or hexadec-
imal (numbers begin with *0x”).

-mask10 This option is used in combination with -excl. It tells SuperProbe that when
comparing an I/O port under test against the exclusion list, the port address
should be masked to 10 bits. This is important with older 8-bit cards that only
do 10 bit decoding, and for some cheap 16-bit cards as well. This option is
simply a less-drastic form of the -nol6 option.

-order [ist
This option specifies which chipsets SuperProbe should test, and in which
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order. The list parameter is a comma-separated list of chipset names. This list
overrides the built-in default testing order. To fi nd the list of acceptable names,
use the -info option described below. Note that items displayed as "Standard
video hardware" are not usable with the -order option.

-noprobe /ist
This options specifi es which chipsets SuperProbe should not test. The order of
testing will either be the default order, or that specifi ed with the -order option
described above. The [ist parameter is a comma-separated list of chipset
names. To find the list of acceptable names, use the -info option described
below. Note that items displayed as "Standard video hardware" are not usable
with the -noprobe option.

-bios base
This option specifi es the base address for the graphics-hardware BIOS. By
default, SuperProbe will attempt to locate the BIOS base on its own (the nor-
mal address is 0xC0000). If it fails to correctly locate the BIOS (an error mes-
sage will be printed if this occurs), the -bios option can be used to specify the
base.

-no_bios Disallow reading of the video BIOS and assume that an EGA or later (VGA,
SVGA) board is present as the primary video hardware.

-no_dac Skip probing for the RAMDAC type when an (S)VGA is identifi ed.

-no_mem
Skip probing for the amount of installed video memory.

-info SuperProbe will print out a listing of all the video hardware that it knows how
to identify.

EXAMPLES

BUGS

To run SuperProbe in its most basic and automated form, simply enter:

SuperProbe

Note - you may want to redirect stdout to a file when you run SuperProbe (especially if
your OS does not support Virtual Terminals on the console).

However, if you have any 8-bit cards installed, you should initially run SuperProbe as:

SuperProbe -verbose -no16
(the -verbose option is included so you can see what SuperProbe is skipping).
Finer granularity can be obtained with an exclusion list, for example:

SuperProbe -verbose -excl 0x200,0x220-0x230,0x250

which will not test for any device that use port 0x200, ports 0x220 through 0x230, inclu-
sive, or port 0x250. If you have any 8-bit cards installed, you should add -mask10 to the
list of options.

To restrict the search to Western Digital, Tseng, and Cirrus chipset, run SuperProbe as
follows:

SuperProbe -order WD, Tseng,Cirrus

-2- Formatted: February 2, 1998



SuperProbe (1) X Version 11 SuperProbe (1)
Release 6.4 (XFree86 3.3.1/SuperProbe 2.15)

Probably a lot at this point. Please report any bugs or incorrect identifi cations to the
author.

It is possible that SuperProbe can lock up your machine. Be sure to narrow the
search by using the -nol6, -excl, and -maski10 options provided to keep SuperProbe
from conflicting with other installed hardware.

SEE ALSO
The vgadoc3.zip documentation package by Finn Thoegersen, available in the MS-DOS
archives of many FTP repositories.

Programmer’s Guide to the EGA and VGA Cards, 2nd Ed, by Richard Ferraro.

AUTHOR
David E. Wexelblat <dwex @xfree86.org>
with help from David Dawes <dawes @xfree86.org> and the XFree86 development team.
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NAME
XF86Confi g - Confi guration File for XFree86

DESCRIPTION
XFree86 uses a confi guration fi le called XF86Config for its initial setup. This confi gura-
tion fi le is searched for in the following places:

/etc/XF86Confi g

<XRoot>/lib/X11/XF86Confi g.hostname

<XRoot>/lib/X11/XF86Confi g
where <XRoot> refers to the root of the X11 install tree. When an X server is started by a ‘root’
user, it will fi rst search for an XF86Config fi le in that user’s home directory.

This file is composed of a number of sections. Each section has the form:

Section "SectionName"
SectionEntry

EndSection
The section names are:

Files (File pathnames)

Module (Dynamic module loading)
ServerFlags (Server fhgs)

Keyboard (Keyboard confi guration)

Pointer (Pointer confi guration)

Monitor (Monitor description)

Device (Graphics device description)

Screen (Screen confi guration)

XInput (Extended Input devices confi guration)

The Files section is used to specify the default font path and the path to the RGB
database. These paths can also be set from the command line (see Xserver(1)). The
entries available for this section are:

FontPath "path”
sets the search path for fonts. This path is a comma separated list of directories
which the X server searches for font databases. Multiple FontPath entries may
be specifi ed, and they will be concatenated to build up the fontpath used by the
server.

X11R6 allows the X server to request fonts from a font server. A font server is
specified by placing a "<trans>/<hostname>:<port_number>" entry into the
fontpath. For example, the fontpath
"/usr/X11R6/1ib/X1 1/fonts/misc/,tcp/zok:7100" tells the X server to first try to
locate the font in the local directory /usr/X11R6/1ib/X11/fonts/misc. If that
fails, then request the font from the font server running on machine zok listen-
ing for connections on TCP port number 7100.

RGBPath "path”
sets the path name for the RGB color database.

ModulePath "path”
sets the search path for dynamic modules. This path is a comma separated list
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fo directories which the X server searches for dynamic module loading in the
order specifi ed. Multiple ModulePath entries may be specifi ed, and they will
be concatenated to build the modulepath used by the server.

The Module section is used to specify which dynamic modules should be loaded. At pre-
sent dynamic modules are only used for XInput devices, and are only supported on some
systems (currently Linux ELF, FreeBSD 2.x and NetBSD 1.x). The entry available for
this section is:

Load "module"
This instructs the server to load "module”. If the module is not specifi ed with a
full pathname, the directories specifi ed in the ModulePath are searched. Mod-
ules are currently available to support extended input devices. The names of
these are:

xf86Elo.so

xf86Jstk.so

xf86 Wacom.so

xf86Summa.so
The PEX and XIE extension are also be available as modules on some systems. The names for
these are:

pexS.so
xie.so
For an up-to-date listing, check in <XRoot>/lib/modules.

The ServerFlags section is used to specify some miscellaneous X server options. The
entries available for this section are:

NoTrapSignals
This prevents the X server from trapping a range of unexpected fatal signals
and exiting cleanly. Instead, the X server will die and drop core where the fault
occurred. The default behaviour is for the X server exit cleanly, but still drop a
core file. In general you never want to use this option unless you are debugging
an X server problem.

DontZap
This disallows the use of the Ctrl+Alt+Backspace sequence. This sequence
allows you to terminate the X server. Setting DontZap allows this key
sequence to be passed to clients.

DontZoom
This disallows the use of the Ctrl+Alt+Keypad-Plus and Ctrl+Alt+Keypad-

Minus sequences. These sequences allows you to switch between video
modes. Setting DontZoom allows these key sequences to be passed to clients.

AllowNonLocalXvidtune
This allows the xvidtune client to connect from another host. By default non-
local connections are not allowed.

DisableVidMode
This disables the parts of the VidMode extension used by the xvidtune client
that can be used to change the video modes.

AllowNonLocalModInDev
This allows a client to connect from another host and change keyboard and
mouse settings in the running server. By default non-local connections are not
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allowed.

DisableModInDev
This disables the parts of the Misc extension that can be used to modify the
input device settings dynamically.

AllowMouseOpenFail
This allows the server to start up even if the mouse device can’t be opened/ini-
tialised.

The Keyboard section is used to specify the keyboard input device, parameters and some
default keyboard mapping options. The entries available for this section are:

Protocol "kbd-protocol”
kbd-protocol may be either Standard or Xqueue. Xqueue is specified when
using the event queue driver on SVR3 or SVR4.

AutoRepeat delay rate
changes the behavior of the autorepeat of the keyboard. This does not work on
all platforms.

ServerNumLock
forces the X server to handle the numlock key internally. The X server sends a
different set of keycodes for the numpad when the numlock key is active. This
enables applications to make use of the numpad.

LeftAlt mapping

RightAlt mapping

AltGr mapping

ScrollLock mapping

RightCtl mapping
Allows a default mapping to be set for the above keys (note that AItGr is a syn-
onym for RightAlt). The values that may be specifi ed for mapping are:

Meta
Compose
ModeShift
ModeLock
ScrollLock
Control

The default mapping when none of these options are specifi ed is:

LeftAlt Meta
RightAlt Meta
ScrollLock Compose
RightCtl  Control

XLeds /ed ...
makes /ed available for clients instead of using the traditional function (Scroll
Lock, Caps Lock & Num Lock). led is a list of numbers in the range 1 to 3.

VTSysReq
enables the SYSV-style VT switch sequence for non-SYSV systems which sup-
port VT switching. This sequence is Alt-SysRq followed by a function key
(Fn). This prevents the X server trapping the keys used for the default VT
switch sequence.
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VTInit "command"
Runs command after the VT used by the server has been opened. The com-
mand string is passed to "/bin/sh -c", and is run with the real user’s id with stdin
and stdout set to the VT. The purpose of this option is to allow system depen-
dent VT initialisation commands to be run. One example is a command to dis-
able the 2-key VT switching sequence which is the default on some systems.

XkbDisable
Turns the XKEYBOARD extension off, equivalent to using the -kb command
line option.

XkbRules "rulesfi le"

XkbModel "model"”

XkbLayout "layout"

XkbVariant "variant"

XkbOptions "optionlist"
These specify the definitions which are used to determine which XKEY-
BOARD components to use. The optionlist, should be a comma separated list
of options. The default mappings for each these are:

XkbRules "xfree86"
XkbModel "pcl01"
XkbLayout "us"
XkbVariant ""
XkbOptions ""

This is the preferred method of specifying the keyboard confi guration, however, you can
also specify the components directly with:

XkbKeymap "keymap"

XkbKeycodes "keycodes"

XkbTypes "types”

XkbCompat "compat”

XkbSymbols "symbols"

XkbGeometry "geometry”
If you specify only some of the components, the remaining components will
use these default values:

XkbKeymap none
XkbKeycodes "xfree86"
XkbTypes  "default"
XkbCompat "default"
XkbSymbols "us(pcl01)"
XkbGeometry "pc"

The Pointer section is used to specify the pointer device and parameters. The entries
available for this section are:

Protocol "protocol-type"
specifi es the pointer device protocol type. The protocol types available are:

BusMouse
Logitech
Microsoft
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MMSeries
Mouseman
MouseSystems
PS/2
MMHitTab
GlidePoint
IntelliMouse
Xqueue
OSMouse

One should specify BusMouse for the Logitech bus mouse. Also, many newer
Logitech serial mice use either the Microsoft or MouseMan protocol. Xqueue
should be specified here if it was used in the Keyboard section. OSMouse
refers to the event-driver mouse interface available on SCO’s SVR3, and the
mouse interface provided for OS/2. This may optionally be followed by a num-
ber specifying the number of buttons the mouse has.

If you have a mouse connected to a PS/2 port, you should specify PS/2, regard-
less of the type of mouse you are using.

Device "pointer-dev"
specifi es the device the server should open for pointer input (eg, /dev/tty00 or
/dev/mouse). A device should not be specified when using the Xqueue or
OSMouse protocols.

Port "pointer-dev"
is an alternate form of the Device entry.

BaudRate rate
sets the baudrate of the serial mouse to rate. For mice that allow dynamic speed
adjustments (like older Logitechs) the baudrate is changed in the mouse. Oth-
erwise the rate is simply set on the computer’s side to allow mice with non-
standard rates (the standard rate is 1200). For 99% of mice you should not set
this to anything other than the default (1200).

Emulate3Buttons
enables the emulation of the third mouse button for mice which only have two
physical buttons. The third button is emulated by pressing both buttons simul-
taneously.

Emulate3Timeout timeout
sets the time (in milliseconds) that the server waits before deciding if two but-
tons were pressed ‘‘simultaneously’” when 3 button emulation is enabled. The
default timeout is 50ms.

ChordMiddle
handles mice which send left+right events when the middle button is used (like
some Logitech Mouseman mice).

SampleRate rate
sets the number of motion/button-events the mouse sends per second. This is
currently only supported for some Logitech mice.

ClearDTR
This option clears the DTR line on the serial port used by the mouse. This
option is only valid for a mouse using the MouseSystems protocol. Some
dual-protocol mice require DTR to be cleared to operate in MouseSystems
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mode. Note, in versions of XFree86 prior to 2.1, this option also cleared the
RTS line. A separate ClearRTS option has since been added for mice which
require this.

ClearRTS
This option clears the RTS line on the serial port used by the mouse. This
option is only valid for a mouse using the MouseSystems protocol. Some
dual-protocol mice require both DTR and RTS to be cleared to operate in
MouseSystems mode. Both the ClearDTR and ClearRTS options should be
used for such mice.

The Monitor sections are used to defi ne the specifi cations of a monitor and a list of video
modes suitable for use with a monitor. More than one Monitor section may be present in
an XF86Confi g file. The entries available for this section are:

Identifier "ID string"
This specifi es a string by which the monitor can be referred to in a later Screen
section. Each Monitor section should have a unique ID string.

VendorName "vendor"
This optional entry specifi es the monitor’s manufacturer.

ModelName "model”
This optional entry specifi es the monitor’s model.

HorizSync horizsync-range

gives the range(s) of horizontal sync frequencies supported by the monitor.
horizsync-range may be a comma separated list of either discrete values or
ranges of values. A range of values is two values separated by a dash. By
default the values are in units of kHz. They may be specifi ed in MHz or Hz if
MHz or Hz is added to the end of the line. The data given here is used by the
X server to determine if video modes are within the specifi cations of the moni-
tor. This information should be available in the monitor’s handbook.

VertRefresh vertrefresh-range

gives the range(s) of vertical refresh frequencies supported by the monitor.
vertrefresh-range may be a comma separated list of either discrete values or
ranges of values. A range of values is two values separated by a dash. By
default the values are in units of Hz. They may be specifi ed in MHz or kHz if
MHz or kHz is added to the end of the line. The data given here is used by the
X server to determine if video modes are within the specifi cations of the moni-
tor. This information should be available in the monitor’s handbook.

Gamma gamma-value(s)
This is an optional entry that can be used to specify the gamma correction for
the monitor. It may be specifi ed as either a single value or as three separate
RGB values. Not all X servers are capable of using this information.

Mode "name"
indicates the start of a multi-line video mode description. The mode descrip-
tion is terminated with an EndMode line. The mode description consists of the
following entries:

DotClock clock
is the dot clock rate to be used for the mode.

-6- Formatted: February 2, 1998



XF86Conffi g(4/5)

X Version 11 XF86Conffi g(4/5)
Release 6.4 (XFree86 3.3.1)

HTimings hdisp hsyncstart hsyncend htotal
specifi es the horizontal timings for the mode.

VTimings vdisp vsyncstart vsyncend vtotal
specifi es the vertical timings for the mode.

Flags "flag" ...

specifies an optional set of mode fhgs. ''Interlace' indicates that the
mode is interlaced. '""DoubleScan'' indicates a mode where each scanline
is doubled. "+HSync'" and ''-HSync'" can be used to select the polarity
of the HSync signal. ""+VSync' and "-VSync'' can be used to select the
polarity of the VSync signal. '""Composite'’, can be used to specify com-
posite sync on hardware where this is supported. Additionally, on some
hardware, ""+CSync' and "-CSync'' may be used to select the composite
sync polarity.

HSkew hskew
specifi es the number of pixels (towards the right edge of the screen) by
which the display enable signal is to be skewed. Not all servers use this
information. This option might become necessary to override the default
value supplied by the server (if any). "Roving" horizontal lines indicate
this value needs to be increased. If the last few pixels on a scan line
appear on the left of the screen, this value should be decreased.

Modeline "name" mode-description

is a single line format for specifying video modes. The mode-description is in
four sections, the first three of which are mandatory. The first is the pixel
clock. This is a single number specifying the pixel clock rate for the mode.
The second section is a list of four numbers specifying the horizontal timings.
These numbers are the hdisp, hsyncstart, hsyncend, htotal. The third section is
a list of four numbers specifying the vertical timings. These numbers are vdisp,
vsyncstart, vsyncend, vtotal. The final section is a list of fhgs specifying other
characteristics of the mode. Interlace indicates that the mode is interlaced.
DoubleScan indicates a mode where each scanline is doubled. +HSync and
—HSync can be used to select the polarity of the HSync signal. +VSync and
—VSync can be used to select the polarity of the VSync signal. Composite can
be used to specify composite sync on hardware where this is supported. Addi-
tionally, on some hardware, +CSync and -CSync may be used to select the
composite sync polarity. The HSkew option mentioned above can also be used
here.

The Device sections are used to defi ne a graphics device (video board). More than one
Device section may be present in an XF86Confi g file. The entries available for this sec-

tion are:

Identifier "ID string"

This specifi es a string by which the graphics device can be referred to in a later
Screen section. Each Device section should have a unique ID string.

VendorName "vendor"”

This optional entry specifi es the graphics device’s manufacturer.

BoardName "model"

This optional entry specifi es the name of the graphics device.

Chipset "chipset-type"

This optional entry specifi es the chipset used on the graphics board. In most
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cases this entry is not required because the X servers will probe the hardware to
determine the chipset type.

Ramdac "ramdac-type"
This optional entry specifi es the type of RAMDAC used on the graphics board.
This is only used by a few of the X servers, and in most cases it is not required
because the X servers will probe the hardware to determine the RAMDAC type
where possible.

DacSpeed speed
This optional entry specifies the RAMDAC speed rating (which is usually
printed on the RAMDAC chip). The speed is in MHz. This is only used by a
few of the X servers, and only needs to be specifi ed when the speed rating of
the RAMDAC is different from the default built in to the X server.

Clocks clock ...

specifi es the dotclocks that are on your graphics board. The clocks are in MHz,
and may be specifi ed as a fbating point number. The value is stored internally
to the nearest kHz. The ordering of the clocks is important. It must match the
order in which they are selected on the graphics board. Multiple Clocks lines
may be specifi ed. For boards with programmable clock chips, the ClockChip
entry should be used instead of this. A Clocks entry is not mandatory for
boards with non-programmable clock chips, but is highly recommended
because it prevents the clock probing phase during server startup. This clock
probing phase can cause problems for some monitors.

ClockChip "clockchip-type"
This optional entry is used to specify the clock chip type on graphics boards
which have a programmable clock generator. Only a few X servers support
programmable clock chips. For details, see the appropriate X server manual
page.

ClockProg "command" [textclock]
This optional entry runs command to set the clock on the graphics board instead
of using the internal code. The command string must consist of the full path-
name (and no fhgs). When using this option, and no Clocks entry is specifi ed,
it is assumed that the card has a fully programmable clock generator; for a card
with a set of preset clocks a Clocks entry is required to specify which clock
values are to be made available to the server (up to 128 clocks may be speci-
fied). The optional textclock value is used to tell the server that command must
be run to restore the textmode clock at server exit (or when VT switching).
textclock must match one of the values in the Clocks entry. This parameter is
required when the clock used for text mode is a programmable clock.

The command is run with the real user’s id with stdin and stdout set to the
graphics console device. Two arguments are passed to the command. The first
is the clock frequency in MHz as a fbating point number and the second is the

index of the clock in the Clocks entry. The command should return an exit sta-
tus of O when successful, and something in the range 1-254 otherwise.

The command is run when the initial graphics mode is set and when changing
screen resolution with the hot-key sequences. If the program fails at initialisa-
tion the server exits. If it fails during a mode switch, the mode switch is
aborted but the server keeps running. It is assumed that if the command fails
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the clock has not been changed.

Option "optionstring"
This optional entry allows the user to select certain options provided by the
drivers. Multiple Option entries may be given. The supported values for
optionstring are given in the appropriate X server manual pages and/or the
chipset-specifi c README fi les.

VideoRam mem
This optional entry specifi es the amount of videoram that is installed on the
graphics board. This is measured in kBytes. In most cases this is not required
because the X server probes the graphics board to determine this quantity.

BIOSBase baseaddress

This optional entry specifi es the base address of the video BIOS for the VGA
board. This address is normally 0xC0000, which is the default the X servers

will use. Some systems, particularly those with on-board VGA hardware, have

the BIOS located at an alternate address, usually OxE0000. If your video BIOS

is at an address other than 0xC0000, you must specify the base address in the

XF86Confi g file. Note that some X servers don’t access the BIOS at all, and
those which do only use the BIOS when searching for information during the

hardware probe phase.

MemBase baseaddress
This optional entry specifi es the memory base address of a graphics board’s lin-
ear frame buffer. This entry is only used by a few X servers, and the interpreta-
tion of this base address may be different for different X servers. Refer to the
appropriate X server manual page for details.

I10Base baseaddress
This optional entry specifi es the IO base address. This entry is only used for a
few X servers. Refer to the appropriate X server manual page for details.

DACBase baseaddress
This optional entry specifi es the DAC base address. This entry is only used for
a few X servers. Refer to the appropriate X server manual page for details.

POSBase baseaddress
This optional entry specifi es the POS base address. This entry is only used for
a few X servers. Refer to the appropriate X server manual page for details.

COPBase baseaddress
This optional entry specifi es the coprocessor base address. This entry is only
used for a few X servers. Refer to the appropriate X server manual page for
details.

VGABase baseaddress
This optional entry specifi es the VGA memory base address. This entry is only
used for a few X servers. Refer to the appropriate X server manual page for
details.

Instance number
This optional entry specifies the instance (which indicates if the chip is inte-
grated on the motherboard or on an expansion card). This entry is only used for
a few X servers. Refer to the appropriate X server manual page for details.

Speedup "selection”
This optional entry specifi es the selection of speedups to be enabled. This entry
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is only used for a few X servers. Refer to the appropriate X server manual page
for details.

S3IMNAdjust M N
This optional entry is specific to the S3 X server. For details, refer to the
XF86_53(1) manual page.

S3IMCIKk clock
This optional entry is specific to the S3 X server. For details, refer to the
XF86_53(1) manual page.

S3RefClock clock
This optional entry is specific to the S3 X server. For details, refer to the
XF86_53(1) manual page.

The Screen sections are used to specify which graphics boards and monitors will be used
with a particular X server, and the confi guration in which they are to be used. The entries
available for this section are:

Driver "driver-name"
Each Screen section must begin with a Driver entry, and the driver-name given
in each Screen section must be unique. The driver name determines which X
server (or driver type within an X server when an X server supports more than
one head) reads and uses a particular Screen section. The driver names avail-
able are:

Accel
Mono
SVGA
VGA2
VGA16

Accel is used by all the accelerated X servers (see XF86_Accel(1)). Mono is
used by the non-VGA mono drivers in the 2-bit and 4-bit X servers (see
XF86_Mono(1) and XF86_VGAI16(1)). VGA2 and VGA16 are used by the
VGA drivers in the 2-bit and 4-bit X servers respectively. SVGA is used by the
XF86_SVGA X server.

Device "device-id"
specifi es which graphics device description is to be used.

Monitor "monitor-id"
specifi es which monitor description is to be used.

DefaultColorDepth bpp-number
specifi es which color depth the server should use, when no -bpp command line
parameter was given.

ScreenNo scrnum
This optional entry overrides the default screen numbering in a multi-headed
confi guration. The default numbering is determined by the ordering of the
Screen sections in the XF86Confi g file. To override this, all relevant Screen
sections must have this entry specifi ed.

BlankTime time
sets the inactivity timeout for the blanking phase of the screensaver. time is in
minutes, and the default is 10. This is equivalent to the Xserver’s ‘-s’ thg, and
the value can be changed at run-time with xset(1).
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StandbyTime time

sets the inactivity timeout for the “‘standby” phase of DPMS mode. time is in
minutes, the default is 20, and it can be changed at run-time with xse#(1). This
is only suitable for VESA DPMS compatible monitors, and is only supported
currently by some Xservers. The "power_saver" Option must be set for this to
be enabled.

SuspendTime time

sets the inactivity timeout for the “suspend” phase of DPMS mode. time is in
minutes, the default is 30, and it can be changed at run-time with xse#(1). This
is only suitable for VESA DPMS compatible monitors, and is only supported
currently by some Xservers. The "power_saver" Option must be set for this to
be enabled.

OffTime time

sets the inactivity timeout for the “off”” phase of DPMS mode. time is in min-
utes, the default is 40, and it can be changed at run-time with xse#(/). This is
only suitable for VESA DPMS compatible monitors, and is only supported cur-
rently by some Xservers. The "power_saver" Option must be set for this to be
enabled.

SubSection ''Display"'

This entry is a subsection which is used to specify some display specifi ¢ param-
eters. This subsection is terminated by an EndSubSection entry. For some X
servers and drivers (those requiring a list of video modes) this subsection is
mandatory. For X servers which support multiple display depths, more than
one Display subsection may be present. When multiple Display subsections
are present, each must have a unique Depth entry. The entries available for the
Display subsection are:

Depth bpp

This entry is mandatory when more than one Display subsection is present
in a Screen section. When only one Display subsection is present, it spec-
ifi es the default depth that the X server will run at. When more than one
Display subsection is present, the depth determines which gets used by the
X server. The subsection used is the one matching the depth at which the
X server is run at. Not all X servers (or drivers) support more than one
depth. Permitted values for bpp are 8, 15, 16, 24 and 32. Not all X
servers (or drivers) support all of these values. bpp values of 24 and 32 are
treated equivalently by those X servers which support them.

Weight RGB
This optional entry specifi es the relative RGB weighting to be used for an
X server running at 16bpp. This may also be specifi ed from the command
line (see XFree86(1)). Values supported by most 16bpp X servers are 555
and 565. For further details, refer to the appropriate X server manual
page.

Virtual xdim ydim
This optional entry specifi es the virtual screen resolution to be used. xdim
must be a multiple of either 8 or 16 for most colour X servers, and a multi-
ple of 32 for the monochrome X server. The given value will be rounded
down if this is not the case. For most X servers, video modes which are
too large for the specifi ed virtual size will be rejected. If this entry is not
present, the virtual screen resolution will be set to accommodate all the
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valid video modes given in the Modes entry. Some X servers do not sup-
port this entry. Refer to the appropriate X server manual pages for details.

ViewPort x0 y0
This optional entry sets the upper left corner of the initial display. This is
only relevant when the virtual screen resolution is different from the reso-
lution of the initial video mode. If this entry is not given, then the initial
display will be centered in the virtual display area.

Modes "modename" ...

This entry is mandatory for most X servers, and it specifies the list of
video modes to use. The video mode names must correspond to those
specifi ed in the appropriate Monitor section. Most X servers will delete
modes from this list which don’t satisfy various requirements. The first
valid mode in this list will be the default display mode for startup. The list
of valid modes is converted internally into a circular list. It is possible to
switch to the next mode with Ctrl+Alt+Keypad-Plus and to the previous
mode with Ctrl+Alt+Keypad-Minus.

InvertVCLK "modename" Ol1
This optional entry is specific to the S3 server only. It may be used to
change the default VCLK invert/non-invert state for individual modes. If
"modename" is "*" the setting applies to all modes unless unless overrid-
den by later entries.

EarlySC "modename" 0l1
This optional entry is specific to the S3 server only. It may be used to
change the default EarlySC setting for individual modes. This setting can
affect screen wrapping. If "modename” is "*" the setting applies to all
modes unless unless overridden by later entries.

BlankDelay "modename" valuel value2
This optional entry is specific to the S3 server only. It may be used to
change the default blank delay settings for individual modes. This can
affect screen wrapping. valuel and value2 must be integers in the range
0-7. If "modename" is "+" the setting applies to all modes unless unless
overridden by later entries.

Visual "visual-name"
This optional entry sets the default root visual type. This may also be
specifi ed from the command line (see Xserver(1)). The visual types avail-
able for 8bpp X servers are (default is PseudoColor):

StaticGray
GrayScale
StaticColor
PseudoColor
TrueColor
DirectColor

The visual type available for the 16bpp and 32bpp X servers is TrueColor.
The visual type available for the 1bpp X server is StaticGray.

The visual types available for the 4bpp X server are (default is Static-
Color):

-12 - Formatted: February 2, 1998



XF86Conffi g(4/5) X Version 11 XF86Conffi g(4/5)
Release 6.4 (XFree86 3.3.1)

StaticGray
GrayScale
StaticColor
PseudoColor

Option "optionstring"
This optional entry allows the user to select certain options provided by
the drivers. Multiple Option entries may be given. The supported values

for optionstring are given in the appropriate X server manual pages and/or
the chipset-specifi c README fi les.

Black red green blue

This optional entry allows the “‘black” colour to be specifi ed. This is only
supported with the VGA2 driver in the XF86_Mono server (for details see
XF86_Mono(1)).

White red green blue
This optional entry allows the “white’ colour to be specifi ed. This is only
supported with the VGA2 driver in the XF86_Mono server (for details see
XF86_Mono(1)).

The optional XInput section is used to specify confi guration options for the extended
input devices. For some OSs, the extended device support is dynamically loaded, and in
this case you need to specify which Modules to load in the Module section (this is docu-
mented above). Each extended device has its own subsection. To enable an extended
device the corresponding subsection must appear. The subsections names are:

Joystick (only on supported systems ie. Linux, FreeBSD and NetBSD)
WacomStylus (stylus of a Wacom tablet)

WacomEraser (eraser of a Wacom tablet)

WacomCursor (cursor of a Wacom tablet)

Elographics (Elographics touchscreen)

SummaSketch (SummaSketch tablet)

Mouse (Mouse)

The Joystick subsection supports the following entries:

Port "path"
sets the path to the special fi le which represents the device driver.

DeviceName "name"
sets the name of the X device.

TimeOut timeout
sets the time (in milliseconds) between two polls of the device driver. The
value given here may be overriden by the Operating System’s joystick
driver.

MaximumXPosition value
sets the maximum X value reported by the device driver.

MininimumXPosition value
sets the minimum X value reported by the device driver.

MaximumY Position value
sets the maximum Y value reported by the device driver.
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MinimumYPosition value
sets the minimum Y value reported by the device driver.

CenterX value
sets the X center reported by the device driver when the joystick is idle. If
this value is omitted, it is assumed that the joystick is centered when it is
fi rst enabled.

CenterY value
sets the Y center reported by the device driver when the joystick is idle. If
this value is omitted, it is assumed that the joystick is centered when it is
fi rst enabled.

Delta value
sets the maximum value reported to the X server. i.e. coordinates will be
incremented of (+/—)value/2 at maximum defkction. This determines the
sensitivity.

AlwaysCore
enables the sharing of the core pointer. When this feature is enabled you
cannot put the device in extended mode (i.e. sending extended events).
You can also use the latest integer feedback to control this feature. When
the value of the feedback is zero, the feature is disabled. The feature is
enabled for any other value.

Multiple instances of the Wacom devices can cohabit. It can be useful
to defi ne multiple devices with different active  zones. The WacomStylus,
WacomEraser and WacomCursor subsections support the following entries:

Port "path"
sets the path to the special fi le which represents serial line where the tablet
is plugged. You have to specify it for each subsection with the same value
if you want to have multiple devices with the same tablet.

DeviceName "name"
sets the name of the X device.

Suppress number
sets the position increment under which not to transmit coordinates. This
entry must be specified only in the first Wacom subsection if you have
multiple devices for one tablet.

Mode RelativelAbsolute
sets the mode of the device.

TiltMode
enables tilt report if your tablet supports it (ROM version 1.4 and above).
If this is enabled, multiple devices at the same time will not be reported.

HistorySize number
sets the motion history size. By default the value is zero.

AlwaysCore
enables the sharing of the core pointer. When this feature is enabled you
cannot put the device in extended mode (i.e. sending extended events).
You can also use the latest integer feedback to control this feature. When
the value of the feedback is zero, the feature is disabled. The feature is
enabled for any other value.
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TopX number
X coordinate of the top corner of the active zone.

TopY number
Y coordinate of the top corner of the active zone.

BottomX number
X coordinate of the bottom corner of the active zone.

BottomY number
Y coordinate of the bottom corner of the active zone.

KeepShape
When this option is enabled, the active zone begins according to TopX
and TopY. The bottom corner is calculated to keep shapes ie. the ratio
width/heigth of the active zone is calculated to have the same ratio as the
one of the screen.

The Elographics subsection support the following entries:

Port "path"
sets the path to the special fi le which represents the device driver.

DeviceName "name"
sets the name of the X device.

MaximumXPosition position
sets the maximum X position reported by the touchscreen.

MinimumXPosition position
sets the minimum X position reported by the touchscreen.

MaximumY Position position
sets the maximum Y position reported by the touchscreen.

MinimumYPosition position
sets the minimum Y position reported by the touchscreen.

ScreenNo number
sets the screen number where the touchscreen is connected.

UntouchDelay value
sets the delay (in tens of milliseconds) after which the device considers
that an untouch occurs.

ReportDelay value
sets the delay (in ten of milliseconds) between two reports of positions.

AlwaysCore
enables the sharing of the core pointer. When this feature is enabled you
cannot put the device in extended mode (i.e. sending extended events).
You can also use the latest integer feedback to control this feature. When
the value of the feedback is zero, the feature is disabled. The feature is
enabled for any other value.

The SummaSketch subsection support the following entries:

Port "path"
sets the path to the special fi le which represents the device driver.

DeviceName "name"
sets the name of the X device.
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Mode RelativelAbsolute
sets the mode of the device.

Cursor Stylus|Puck
sets the cursor type, stylus or 4 button puck.

Increment value
sets the maximum change in coordinates before new report.

HistorySize number
sets the motion history size. By default the value is zero.

AlwaysCore
enables the sharing of the core pointer. When this feature is enabled you
cannot put the device in extended mode (i.e. sending extended events).
You can also use the latest integer feedback to control this feature. When
the value of the feedback is zero, the feature is disabled. The feature is
enabled for any other value.

The Mouse subsection support the same entries as the
standard Pointer section, plus the following:

DeviceName "name"
sets the name of the X device.

AlwaysCore
enables the sharing of the core pointer. When this feature is enabled you
cannot put the device in extended mode (i.e. sending extended events).
You can also use the latest integer feedback to control this feature. When
the value of the feedback is zero, the feature is disabled. The feature is
enabled for any other value.

For an example of an XF86Config file, see the file installed as
<XRoot>/lib/X11/XF86Confi g.eg.

FILES
/etc/XF86Confi g
<XRoot>/lib/X11/XF86Confi g.hostname
<XRoot>/1ib/X11/XF86Confi g

Note: <XRoot> refers to the root of the X11 install tree.

SEE ALSO
X(1), Xserver(l), XFree86(1), XF86_SVGA(1), XF86_VGAI16(1), XF86_Mono(1),
XF86_S3(1), XF86_8514(1), XF86_Mach8(1), XF86_Mach32(1), XF86_P9000(1),
XF86_AGX(1), XF86_W32(1).

AUTHORS
Refer to the XFree86(1) manual page.
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NAME
XF86Setup - Graphical confi guration utility for XFree86

SYNOPSIS
XF86Setup [ -sync | [ -name appname | [ -nodialog | [ -- arg ...] XF86Setup [
-sync | [ -name appname | [ -script | [ -display display ] [ -geometry geometry |
filename [ [ -- ] arg ... ]

DESCRIPTION
XF86Setup is normally used to either perform the initial setup of the XFree86 X servers
or to make adjustments to the existing confi guration.

When used to initially confi gure the XFree86 servers, it will start the VGA 16 server and
then allow confi guration settings to be entered. Once that is completed the appropriate
server for the hardware will be started and the confi guration settings will be saved.

For a more complete description see the Quick-Start Guide to XFree86 Setup.

When run from within an already running server environment (e.g. from an xterm win-
dow), XF86Setup can be used to make adjustments to the current server confi guration.

Note that when the existing XF86Confi g fi le is read, it is used to set the default values for
various settings, but the complete contents of the existing file are not preserved. For
example, when the new XF86Confi g fi le is written, it will not contain any additional com-
ment lines from the original fi le.

When a fi lename is specifi ed, it is interpreted as a script fi le containing Tcl/Tk commands
to run. If the fi lename contains a slash, it is assumed that it specifi es the path to the file to
execute, otherwise the fi le is searched for in the user’s PATH, unless the -script option is
given, in which case, it is expected to exist in the scripts subdirectory of the XF86Setup
library directory.

The result is entirely dependant on the contents of the fi le.

ARGUMENTS
-sync Turn on synchronization for all communication with an X server.

-name appname Use appname as the window name.
-display display Specify the display to talk to.

-nodialog Do not use the Dialog program for text mode user interaction. Nor-
mally XF86Setup will use the Dialog program, if it is found in the user’s
PATH, otherwise a simple text interface is used.

-geometry geomspec
Specify the initial geometry for the window.

-script Look for the specified filename in the scripts directory, instead of
searching the user’s PATH (if the fi lename doesn’t specify a path).
ENVIRONMENT
PATH Used to search for the location of the Dialog program
XWINHOME If set, indicates the parent directory of X bin and lib directories.
XF86SETUPLIB

If set, overrides the default location of the library directory (normally
<XRoot>/1ib/X11/XF86Setup).
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TMPDIR Directory in which to store temporary fi les (defaults to /tmp)

FILES
<XRoot>/1ib/X11/XF86Confi g
or letc/XF86Confi g
Can optionally be read to set default values for confi guration settings

SEE ALSO
Quick-Start Guide to XFree86 Setup
Xserver(1), XFree86(1), XF86Confi g(4/5), xvidtune(1), xdm(1), xf86confi g(1), xinit(1),
XF86Misc(3), XF86VidMode(3), xmseconfi g(1), dialog(1)

AUTHOR
Joe Moss, joe@XFree86.0org

BUGS
Does not support all possible confi gurations, for example, graphics tablets must be con-
fi gured by editing the XF86Confi g fi le manually.
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NAME

xmseconfi g - Graphical mouse confi guration utility
SYNOPSIS

xmseconfi g [ -sync | [ -display display ] [ -geometry geometry |
DESCRIPTION

xmseconfi g enables the user to make changes to the server’s mouse confi guration.
Changes apply only to the currently running server and are not saved to a confi guration
fi le as they are with XF86Setup.

ARGUMENTS
-sync Turn on synchronization for all communication with an X server.

-display display Specify the display to talk to.

-geometry geomspec
Specify the initial geometry for the window.

ENVIRONMENT
XWINHOME If set, indicates the parent directory of X bin and lib directories.
XF86SETUPLIB
If set, overrides the default location of the library directory (normally
<XRoot>/1ib/X11/XF86Setup).
FILES
<XRoot>/1ib/X11/XF86Confi g
or letc/XF86Confi g
Used to determine the link to the mouse device
SEE ALSO

Quick-Start Guide to XFree86 Setup
XF86Setup(1), XFree86(1), XF86Confi g(4/5), xf86confi g(1), XF86Misc(3)

AUTHOR
Joe Moss, joe@XFree86.0org

NOTES
If the program is unable to read the mouse confi guration from the existing XF86Confi g
fi le or if the user is not the superuser, changes to the mouse device are disallowed.
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XF86_Accel - accelerated X Window System servers for UNIX on x86 and Alpha plat-
forms with an S3, Mach8, Mach32, Mach64, P9000, AGX, ET4000/W32, ET6000, 1128,
TGA, or 8514/A accelerator board

SYNOPSIS

XF86_S3 [:displaynumber] [ option ] ... XF86_S3V [:displaynumber] [ option ] ...
XF86_Mach8 [:displaynumber] [ option | ... XF86_Mach32 [:displaynumber] [
option ] ... XF86_Mach64 [:displaynumber] [ option ] ... XF86_P9000 [:dis-
playnumber] [ option ] ... XF86_AGX [:displaynumber] [ option ] ... XF86_W32
[:displaynumber] [ option ] .. XF86_I128 [:displaynumber] [ option ] ...
XF86_TGA [:displaynumber] [ option | ... XF86_8514 [:displaynumber] [ option ]

DESCRIPTION

XF86_S3 is an 8-bit PseudoColor, 16-bit TrueColor and 32-bit TrueColor server for S3
graphic accelerator boards. Note, 16-bit and 32-bit operation is not supported on all S3
accelerator boards. Refer to README.S3 for details of which boards are supported at
which depths.

XF86_S3V 1s an 8-bit PseudoColor and 16-bit TrueColor server for S3 ViRGE and
ViRGE/VX graphic accelerator boards.

XF86_MachS8 is an 8-bit PseudoColor server for ATT Mach8 graphic accelerator boards.

XF86_Mach32 is an 8-bit PseudoColor and 16-bit TrueColor server for ATI Mach32
graphic accelerator boards. Note, 16-bit operation is not supported on all Mach32 accel-
erator boards. Refer to README.Mach32 for details of which RAMDAC:Ss are supported
at which depths.

XF86_Mach64 is an 8-bit PseudoColor, 16-bit TrueColor, and 32-bit TrueColor server for
ATI Mach64 graphic accelerator boards. Note, 16-bit and 32-bit operation is not sup-
ported for all RAMDACs. Refer to README.Mach64 for details of which RAMDACs
are supported at which depths.

XF86_P9000 is an 8-bit PseudoColor, 16-bit TrueColor, and 32-bit TrueColor server for
Weitek Power 9000 (P9000) graphic accelerator boards.

XF86_AGX is an 8-bit PseudoColor and 16-bit TrueColor server for AGX/XGA graphic
accelerator boards.

XF86_W32 is an 8-bit PseudoColor server for ET4000/W32, ET4000/W32i,
ET4000/W32p and ET6000 graphic accelerator boards. For 16, 24 and 32 bits per pixel
support on the ET6000, try the XF86_SVGA server.

XF86_1128 is an server for Number Nine Imagine 128 graphic accelerator boards.

XF86_TGA i1s an server for Digital’s 21030 (TGA) chipset. This server is available only
for Alpha platforms.

XF86_8514 is an 8-bit PseudoColor server for 8514/A graphic accelerator boards.

These are derived from the X386 server provided with X11RS, and from the X8574 server
developed by Kevin Martin <martin@cs.unc.edu>.

CONFIGURATIONS

The servers support the following chipsets:

XF86_S3: 86CI11, 86C924, 86C801, 86C805, 86C8051, 86C928, 86CI28-P,
86C732 (Trio32), 86C764 (Trio64), 86C765 (Trio64V+),
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86C864, 86C868, 86C964, 86C968

XF86_S3V: 86C325 (VIRGE), 86C375 (ViRGE/DX), 86C385 (ViRGE/GX),
86C988 (VIRGE/VX)

XF86_Mach8: ATI Mach8, ATI Mach32

XF86_Mach32:
ATI Mach32

XF86_Mach64:
ATI Mach64 (GX, CT, ET, VT, GT)

XF86_P9000: Diamond Viper VLB, Diamond Viper PCI, Orchid P9000, and
some clones (Weitek P9000)

XF86_AGX: AGX-010, AGX-014, AGX-015, AGX-016, XGA-1, XGA-2
XF86_W32: ET4000/W32, ET4000/W32i, ET3000/W32p, ET6000
XF86_1128: Number Nine Imagine 128 series 1 and 2

XF86_TGA: DEC 21030

XF86_8514: IBM 8514/A and true clones

For S3 virtual resolutions up to (approximately) 1152x800 are supported, using (up to)
IMb of display memory (the S3 uses an internal width of 1280 for some older chips,
hence 1Mb can’t support 1152x900). Physical resolutions up to 1280x1024 (1600x1280
on some cards) are possible using 2Mb or more of display memory (virtual resolution is
dependent solely on the amount of memory installed, with the maximum virtual width
being 2048, and max virtual height is 4096).

Similar resolutions are supported on the Mach64. Refer to README.Mach64 for confi g-
uration details.

Similar resolutions are supported on the Mach32. For the Mach32, the maximum virtual
width is 1536, and the maximum virtual height is 1280.

For Mach8, the maximum virtual width is 1024.
For 8514 the maximum resolution is 1024x768.

For the AGX chips, maximum resolution depends upon the chip revision and amount of
available display memory. Refer to README.agx for confi guration details.

For the P9000, the virtual and physical resolutions must be the same. With suffi cient
memory, resolutions up to 1280x1024 are supported.

All the servers which support 24 bit visuals currently do so using a 32 bit per pixel con-
fi guration where 8 bits in every 32 bits is unused. This needs to be taken into account
when calculating the maximum virtual display size that can be supported at this depth.

OPTIONS
In addition to the normal server options described in the Xserver(l) manual page, these
servers accept some more command line switches, as described in the XFree86(1) man-

page.

The Mach64, Mach32, S3, S3V, P9000 and AGX servers support more than 8 bit color.
The Mach32, S3V and AGX servers support 16 bit TrueColor and the Mach64, S3, 1128,
and P9000 servers support 16 and 32 bit TrueColor. The 32 bit TrueColor mode only
uses 24 bits per pixel for color information (giving you 16 million colors). These modes
may be used by specifying the —bpp option as specifi ed in the XFree86(1) manpage.
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SETUP
XFree86 uses a confi guration file called XF86Config for its initial setup. See the
XF86Confi g(4/5) manpage for general details. Here only the parts specific to the
XF86_S3, XF86_S3V, XF86_Mach8, XF86_Mach32, XF86_Mach64, XF86_P9000,
XF86_AGX, XF86_W32, XF86_TGA, XF86_1128, and XF86_8514 servers are explained.

Entries for the Device section in the XF86Conlfi g fi le include:

Chipset "name"
specifi es a chipset so the correct driver can be used. Possible chipsets are:

XF86_S3:
s3_generic (for a standard IO driven server)
mmio_928  (for a memory mapped 1O driven server on 86C928,
86C732, 86C764, 86C864, 86C868, 86C964 and
86C968 boards)
newmmio (for a newer memory mapped IO driven server on
86C765, 86C868, and 86C968 boards)
XF86_S3V:
s3_virge
XF86_Mach8:
mach8 (to force the Mach8 server to run on Mach32
boards)
XF86_Mach32:
mach32
XF86_Mach64:
mach64
XF86_P9000:
vipervlb (for the Diamond Viper VLB)
viperpci (for the Diamond Viper PCI)

orchidp9000 (for the Orchid P9000 and many generic
P9000-based boards)

XF86_AGX:
agx-016
agx-015
agx-014
agx-010
xga-2
xga-1 (note: Only the agx-016, agx-015, agx-014 and
XGA-2 have been tested. Refer to README.agx
before attempting to use.)
XF86_W32:
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et4000w32
et4000w32i
et4000w32i_rev_b
et4000w32i_rev_c
et4000w32p_rev_a
et4000w32p_rev_b
et4000w32p_rev_c
et4000w32p_rev_d
et6000

XF86_I128:
128

XF86_TGA:
tga

XF86_8514:
ibm8514

Clocks clock ...

For boards with non-programmable clock chips, the clocks can be specifi ed
here (see XF86Confi g(4/5)). The P9000 server no longer requires a Clocks
line. It will work the same way as other servers with a programmable clock
chip (i.e., use the clocks as specifi ed in the Modes). Note, clocks over 110 Mhz
are not recommended or supported by the P9000 server. The Mach64 server
also does not require a Clocks line since the clocks are normally read directly
from the video card’s BIOS or programmed as required. For the Mach64
server, the clocks given in the XF86Config file are ignored unless the
"no_bios_clocks" option is given (see below).

ClockChip "clockchip-type"

Ramdac

For boards with programmable clock chips (except with the P9000 and AGX
servers), the name of the clock chip is given. The only supported values for the
W32 server are "icd2061a', "dcs2834", "ics5341'" and ''stg1703'". Possible
values for the S3 server include "icd2061a', '"ics9161a', ''dcs2834'",
"sc11412'", 's3gendac', ''s3_sdac', ''ti3025", 'ti3026', ''ti3030'",
"ics2595", "ics5300", '"icsS5342'", '"ch8391", ''stg1703", '"att20c408",
"att20c409'", "att20c499'", and "ibm_rgb5xx'". Possible values for the
Mach64 server include "atil8818'", '"ics2595", 'stg1703'", ''ch8398",
"ibm_rgb514" and "att20c408'". The only possible clockchip value for the
ET6000 is "et6000".

!

'ramdac-type"
This specifi es the type of RAMDAC used on the board. Only the S3, AGX,
Mach32, Mach64, and W32 servers use this.

normal - (S3, AGX, W32) Card does not have one of the other RAMDACS
mentioned here. This option is only required for the S3 server if the server
incorrectly detects one of those other RAMDACSs. The AGX server does not
yet auto-detect RAMDAC:S, this is the default if no RAMDAC is specifi ed. Use

-4 - Formatted: February 2, 1998



XF86_Accel(1)

X Version 11 XF86_Accel(1)
Release 6.4 (XFree86 3.3.1)

this option for W32 server if it incorrectly identifies your RAMDAC or if
RAMDAC detection fails entirely.

att20c490 - (S3, AGX, Mach32) Card has an AT&T 20C490 or AT&T 20C491
RAMDAC. When the dac_8_bit option is specifi ed, these RAMDACs may be
operated in 8 bit per RGB mode. It also allows 16bpp operation with
801/805/928 boards. True AT&T 20C490 RAMDAC:S should be auto-detected
by the S3 server. This RAMDAC must be specifi ed explicitly in other cases.
Note that 8 bit per RGB mode does not appear to work with the Winbond
82C490 RAMDACSs (which SuperProbe identifi es as AT&T 20C492). 16bpp
works fine with the Winbond 82C490. The Diamond SS2410 RAMDAC is
reported to be compatible when operating in 15bpp mode (not 16bpp). The
Chrontel 8391 appears to be compatible in all modes.

sc15025 - (S3, AGX) Card has a Sierra SC15025 or SC15026 RAMDAC. The
S3 server has code to auto-detect this RAMDAC.

sc11482 - (S3) Card has a Sierra SC11482, SC11483 or SC11484 RAMDAC.
The S3 server has code to auto-detect this RAMDAC.

sc11485 - (S3) Card has a Sierra SC11485, SC11487 or SC11489 RAMDAC.
The S3 server will detect these RAMDACs as a sc11482, so this option must be
specified to take advantage of extra features (they support 16bpp, 15bpp and
8bpp while the others only support 15bpp and 8bpp).

btd85 - (S3) Card has a BrookTree Bt485 or Bt9485 RAMDAC. This must be
specifi ed if the server fails to detect it.

att20c505 - (S3) Card has an AT&T 20C505 RAMDAC. This must be speci-
fi ed either if the server fails to detect the 20C505, or if the card has a Bt485
RAMDAC and there are problems using clocks higher than 67.5Mhz.

att20c498 - (S3) Card has an AT&T 20C498 or 21C498 RAMDAC. This must
be specifi ed if the server fails to detect it.

att22c498 - (S3) Card has an AT&T 22C498 RAMDAC. This must be speci-
fi ed if the server fails to detect it.

ibm_rgbh514 - (S3) Card has an IBM RGB514 RAMDAC. This must be speci-
fi ed if the server fails to detect it.

ibm_rgbh524 - (S3) Card has an IBM RGB524 RAMDAC. This must be speci-
fi ed if the server fails to detect it.

ibm_rgh525 - (S3) Card has an IBM RGB525 RAMDAC. This must be speci-
fi ed if the server fails to detect it.

ibm_rgbh526 - (S3) Card has an IBM RGB526 RAMDAC. This must be speci-
fi ed if the server fails to detect it.

ibm_rgb528 - (S3) Card has an IBM RGB528 RAMDAC. This must be
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specifi ed if the server fails to detect it.

stg1700 - (S3) Card has an STG1700 RAMDAC. This must be specifi ed if the
server fails to detect it.

stg1703 - (S3,W32) Card has an STG1703 RAMDAC. This must be specifi ed
if the server fails to detect it. Using the W32 server you MUST explicitly set
the STG1703 as ClockChip to be able to use the programming capabilities.

s3gendac - (S3) Card has an S3 86C708 GENDAC. This RAMDAC does not
support 8 bit per RGB mode (don’t specify the dac_8_bit option). It allows
16bpp operation with 801/805 boards. There is currently no auto-detection for
this RAMDAC.

s3_sdac - (S3) Card has an S3 86C716 SDAC RAMDAC. This must be speci-
fi ed if the server fails to detect it.

ics5300 - (S3) Card has an ICS5300 RAMDAC. This must be specifi ed if the
server fails to detect it (the server will recognise this as an S3 GENDAC which
is OK).

ics5341 - (W32) Card has an ICS5341 RAMDAC. This must be specifi ed if the
server fails to detect it. For pixel clocks higher than 86MHz the server uses
pixel multiplexing which seems to fail in a small band around 90MHz on most
boards. While the ICS5341 RAMDAC is usually recognized as RAMDAC you
MUST set it as ClockChip to be able to use the programming capabilities.

ics5342 - (S3) Card has an ICS5342 RAMDAC. This must be specifi ed if the
server fails to detect it (the server will recognise this as an S3 SDAC which is
OK).

ti3020 - (S3) Card has a TI ViewPoint Ti3020 RAMDAC. This must be speci-
fi ed if the server fails to detect the Ti3020. Note that pixel multiplexing will be
used for this RAMDAC if any mode requires a dot clock higher than 70MHz.

ti3025 - (S3) Card has a TI ViewPoint Ti3025 RAMDAC. This must be speci-
fi ed if the server fails to detect the Ti3025.

ti3026 - (S3) Card has a TI ViewPoint Ti3026 RAMDAC. This must be speci-
fi ed if the server fails to detect the Ti3026.

ti3030 - (S3) Card has a TI ViewPoint Ti3030 RAMDAC. This must be speci-
fi ed if the server fails to detect the Ti3030.

btd81 - (AGX, Mach32) Card has a BrookTree Bt481 RAMDAC.
btd82 - (AGX) Card has a BrookTree Bt482 RAMDAC.

herc_dual_dac - (AGX) Card (Hercules Graphite Pro) has both the 84-pin
(Bt485 or AT&T20C505) and 44-pin (Bt481 or Bt482) RAMDAC:S installed.
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herc_small_dac - (AGX) Card (Hercules Graphite Pro) has only the 44-pin
(Bt481 or Bt482) RAMDAC installed.

ati68875 - (Mach64, Mach32) Card has an ATI 68875 RAMDAC. This must
be specifi ed if the server fails to detect it.

tlc34075 - (Mach64, Mach32) Card has a TI 34075 RAMDAC. This must be
specifi ed if the server fails to detect it.

ati68860 - (Mach64) Card has an ATI 68860 RAMDAC. This must be speci-
fi ed if the server fails to detect it.

ati68880 - (Mach64) Card has an ATI 68860 RAMDAC. This must be speci-
fi ed if the server fails to detect it.

stg1702 - (Mach64) Card has an STG1702 RAMDAC. This must be specifi ed
if the server fails to detect it.

ch8398 - (Mach64) Card has an Chrontel 8398 RAMDAC. This must be speci-
fi ed if the server fails to detect it.

att20c408 - (Mach64) Card has an AT&T 20C408 RAMDAC. This must be
specifi ed if the server fails to detect it.

IOBase ioaddress

specifi ed the base address for extended IO registers. This is only used by the
AGX server, and by the P9000 server for the Viper PCI. For details of how to
use it, refer to README.agx and README.P9000.

MemBase memaddress

specifies the hard-wired part of the linear framebuffer base address. This
option is only used by the P9000, S3, Mach64, Mach32, and TGA servers (and
only when using a linear framebuffer). For the S3 server, the hard-wired part is
the high 10 bits of the 32-bit address (ie memaddress is masked with
OxFFC00000). Note: this should not be required for the 864 and later chips
where the entire framebuffer address is software-selectable, or for PCI cards.
Also, note that the in versions prior to 3.1.1, the S3 server used only the top 6
bits of memaddress, and ored it with 0x3C00000. To get the same behaviour,
or 0x3C00000 with the value given previously. For the Mach32 server, the
mask is 0xF8000000 (except for PCI cards, where the membase setting is
ignored).

This option must be specifi ed with the P9000 server. With local bus Diamond
Vipers the value of memaddress can be either 0x80000000, 0x20000000, or
0xA0000000. The default is 0x80000000. Any value should work as long as it
does not confict with another device already at that address. For the Viper

PCI, refer to README.P9000. For the Orchid P9000, the base address may be
0xC0000000, 0xD0000000 or OxE0000000, and must correspond the the
board’s jumper setting.

Note: The S3 server will normally probe for this address automatically. Setting
this option overrides that probe. This is not normally recommended because
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the failure of the server’s probe usually indicates problems in using the linear
framebuffer.

Note: The Mach64 server requires the memory aperture. For ISA bus video
cards, this means that the aperture must be enabled and the aperture address
must be set to a value less than 16Mb (which means that, on ISA systems only,
to use the Mach64 server you must have 12Mb of main memory or less). Nor-
mally the Mach64 server will use pre-defi ned values for this address, but setting
this option will override the pre-defi ned address.

The Mach32 server should not require the use of this option under normal cir-
cumstances.

COPBase baseaddress
This sets the coprocessor base address for the AGX server. Refer to
README.agx for details.

Instance instance
This sets the XGA instance number for the AGX server. Refer to
README.agx for details.

S3MCIk memclk
This allows the video card’s memory clock value to be specifi ed. This is only
used for 8051, 864 and Trio32/64 cards, and the value should not normally be
given here for cards with an S3 Gendac or Trio64). This entry doesn’t change
the card’s memory clock, but it is used to calculate the DRAM timing parame-
ters. For further details refer to README.S3.

S3IMNAdjust M N
This allows some memory timing parameters to be adjusted for DRAM cards.
This entry is not normally required.

S3RefCIk refclk
This allows the PLL reference clock to be specifi ed. This may be required for
some cards that use the IBM RGB5xx RAMDACs. The value is in MHz. For
further details refer to README.S3.

Option fhgs may be specifi ed in either the Device section or the Display subsection of
the XF86Conlfi g fi le.

Option "optionstring"
allows the user to select certain options provided by the drivers. Currently the
following strings are recognized:

nomemaccess - (S3) disable direct access to video memory. This option is
ignored for the 864 and 964 chips.

noaccel - (AGX, P9000) disable hardware acceleration for the P9000, and dis-
ables the font cache with the AGX.

vram_128 - (AGX, P9000) when memory probe fails, use if you have 128Kx8
VRAMs.

vram_256 - (AGX, P9000) when memory probe fails, use if you don’t have
128Kx8 VRAMs.
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nolinear - (S3 and Mach32) disable use of a linear-mapped framebuffer.
ti3020_curs - (S3) Enables the Ti3020’s internal HW cursor. (Default)
no_ti3020_curs - (S3) Disables the Ti3020’s internal HW cursor.

sw_cursor - (S3, Mach32, Mach64, P9000, AGX) Disable the hardware cursor.

dac_8_bit - (S3, Mach32, Mach64, AGX) Enables 8-bit per RGB. Currently
only supported with the Ti3020/5/6, Bt485, AT&T 20C505, AT&T 20C490/1,
Sierra SC15025/6, AT&T 20C498 and STG1700/3, IBM RGB5xx (S3 server),
Bt481 and Bt482 (AGX server), ATI68875/TLC34075/Bt885 (Mach32 server),
ATI68875, TLC34075, ATI68860, ATI68880, STG1702, and STG1703
(Mach64 server) RAMDACSs. This is now set by default in the S3 server when
one of the above RAMDACSs other than the AT&T 20C490/1 is used. Is also the
default for the AGX server, except for the default VGA "normal" RAMDAC.

dac_6_bit - (S3, AGX) Force 6-bit per RGB in cases where 8-bit mode would
automatically be enabled.

sync_on_green - (S3, P9000) Enables generation of sync on the green signal
on cards with Bt485, AT&T 20C505, Ti3020/5/6 or IBM RGB5xx RAMDAC:S.
Note: Although these RAMDACSs support sync on green, it won’t work on
many cards because of the way they are designed.

power_saver - (S3, Mach64) This option enables the server to use the power
saving features of VESA DPMS compatible monitors. The suspend level is
currently only supported for the Mach64 and for the 732, 764, 864, 868, 964,
968 S3 chips. Refer to the XF86Confi g(4/5) manual page for details of how to
set the timeouts for the different levels of operation. This option is experimen-
tal.

intel_gx - (Mach32) Sets the hard-wired offset for the linear framebuffer cor-
rectly for the Intel GX Pro cards. This option is equivalent to setting the mem-
base to 0x78000000.

ast_mach32 - (Mach32) Sets special handling for the Mach32 cards sold sol-
dered-in on some AST motherboards.

spea_mercury - (S3) Enables pixel multiplex support for SPEA Mercury cards
(928 + Bt485 RAMDAC). For these cards, pixel multiplexing is required in
order to use dot clocks higher than 67.5 MHz and to access more than 1MB of
video memory. Pixel multiplexing is currently supported only for non-inter-
laced modes, and modes with a physical width no smaller than 1024.

stb_pegasus - (S3) Enables pixel multiplex support for STB Pegasus cards
(928 + Bt485 RAMDAC). For these cards, pixel multiplexing is required in
order to use dot clocks higher than 67.5 MHz. Pixel multiplexing is currently
supported only for non-interlaced modes, and modes with a physical width no
smaller than 1024.
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number_nine - (S3) Enables pixel multiplex support for Number Nine GXe
level 10, 11, 12 cards (928 + Bt485 RAMDAC). For these cards, pixel multi-
plexing is required in order to use dot clocks higher than 85 MHz. Pixel multi-
plexing is currently supported only for non-interlaced modes, and modes with a
physical width no smaller than 800. This option is also required for some other
Number Nine cards (eg, GXE64 and GXE64pro).

diamond - (S3) This option may be required for some Diamond cards (in par-
ticular, the 964/968 VRAM cards).

elsa_w1000pro - (S3) Enables support for the ELSA Winner 1000 PRO. This
option is not usually required because the board can be auto-detected.

elsa_w1000isa - (S3) Enables support for the ELSA Winner 1000 ISA. This
option is not usually required because the board can be auto-detected.

elsa_w2000pro - (S3) Enables support for the ELSA Winner 2000 PRO. This
option is not usually required because the board can be auto-detected.

pci_hack - (S3) Enables a workaround for problems seen with some PCI 928
cards on machines with a buggy SMC UART.

s3_964_bt485_vclk - (S3) Enables a workaround for possible problems on
cards using the 964 and Bt485.

genoa, stb, hercules or number_nine, - (S3) These options may used to select
different defaults for the blank delay settings for untested cards with IBM
RGB5xx RAMDAC:s to avoid pixel wrapping problems.

slow_vram - (S3) Adjusts the VRAM timings for cards using slow VRAM.
This is required for some Diamond Stealth 64 VRAM and Hercules Terminator
64 cards.

fast_vram - (S3) Adjusts the VRAM timings for faster VRAM access. There
will be display errors and pixel garbage if your card can’t support it.

slow_dram - (W32) Adjusts the DRAM refresh for cards with slow DRAM.
Try this if your monitor goes into power save mode with the W32 server and
older W32 cards.

slow_dram_refresh - (S3) Adjusts the DRAM refresh for cards with slow
DRAM to avoid lines of corrupted pixels when switching modes.

pci_burst_on - (W32) Turns on the PCI burst for the W32p chipset. Use this if
your picture looks distorted and your mouse leaves trails behind with burst dis-
abled.

pci_burst_off - (W32) Turns off the PCI burst for the W32p chipset. Use this

if your picture looks distorted and your mouse leaves trails behind with burst
enabled.
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w32_interleave_on - (W32) Turns on the memory interleave for the W32i and
W32p chipset. Try this if your server runs stable with it.

w32_interleave_off - (W32) Turns off the memory interleave for the W32i and
W32p chipset. Try this if your picture looks distorted or you don’t get a picture
at all.

no_block_write - (Mach64) Disables the block write mode on certain types of
VRAM Mach64 cards. If noise or shadows appear on the screen, this option
should remove them.

block_write - (Mach64) Enables the block write mode on certain types of
VRAM Mach64 cards. Normally the Mach64 server will automatically deter-
mine if the card can handle block write mode, but this option will override the
probe result.

no_bios_clocks - (Mach64) The Mach64 server normally reads the clocks from
the BIOS. This option overrides the BIOS clocks and forces the server to use
the clocks given in the XF86Confi g fi le.

no_program_clocks - (Mach64) The Mach64 server will automatically detect
the clock chip and programs it directly from the video modes given. This
option disables the clock chip programming and forces the use of the pre-pro-
grammed clocks either read from the BIOS or given on the Clocks line in the
XF86Confi g file.

clkdiv2 - for all accelerated chipsets using a set of discrete clocks (i.e. not
using a programmable ClockChip or a ClockProg, like older S3 cards and most
ET4000W32 cards). With this option enabled, the accelerated driver can also
use all the clocks mentionned in the clocks line divided by 2, presenting the
server with twice as many clocks to choose from, especially in the low- and
mid-range. This is useful for creating very low resolution modes like 320x200,
because the lowest available clock on many cards (25.175 MHz) is too high to
create a standard 320x200 mode. A few SVGA chips don’t support this option,
causing a distorted screen (S3-805 rev C and P are known to have this prob-
lem).

There are also numerous tuning options for the AGX server. Refer to
README.agx for details.

Note that XFree86 has some internal capabilities to determine what hardware it is running

on. Thus normally the keywords chipset, clocks, and videoram don’t have to be specifi ed.
But there may be occasions when this autodetection mechanism fails, (for example, too

high of load on the machine when you start the server). For cases like this, one should

fi rst run the server on an unloaded machine, look at the results of the autodetection (that
are printed out during server startup) and then explicitly specify these parameters in the

confi guration file. It is recommended that all parameters, especially Clock values, be
specifi ed in the XF86Confi g fi le.

FILES

<XRoot>/bin/XF86_S3 The 8, 16, and 32-bit color X server for S3
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<XRoot>/bin/XF86_S3V
<XRoot>/bin/XF86_Mach8
<XRoot>/bin/XF86_Mach32
<XRoot>/bin/XF86_Mach64
<XRoot>/bin/XF86_P9000
<XRoot>/bin/XF86_AGX
<XRoot>/bin/XF86_W32

<XRoot>/bin/XF86 1128
<XRoot>/bin/XF86_TGA
<XRoot>/bin/XF86_8514

/etc/ XF86Config
<XRoot>/1ib/X11/XF86Config

The 8, and 16-bit color X server for S3 ViIRGE

The 8-bit color X server for Mach8

The 8, and 16-bit color X server for Mach32

The 8, 16, and 32-bit color X server for Mach64
The 8, 16, and 32-bit color X server for the P9000
The 8, and 16-bit color X server for AGX and XGA

The 8-bit color X server for ET4000/W32 and
ET6000

The 8, 16 and 32-bit color X server for Imagine 128
The 8-bit color X server for DEC TGA

The &-bit color X server for IBM 8514 and true
compatibles

Server confi guration fi le
Server confi guration fi le (secondary location)

<XRoot>/lib/X11/doc/README.agx

Extra documentation for the AGX server

<XRoot>/1ib/X11/doc/README.P9000

Extra documentation for the P9000 server

<XRoot>/lib/X11/doc/README.S3 Extra documentation for the S3 server
<XRoot>/lib/X11/doc/README. W32

Extra documentation for the W32 server Note:
<XRoot> refers to the root of the X11 install tree.

SEE ALSO
X(1), Xserver(1), XFree86(1), XF86Confi g(4/5), xvidtune(l), xdm(1), xf86confi g(1),
xinit(1)

AUTHORS
In addition to the authors of XFree86 the following people contributed major work to this
server:
Kevin Martin, martin@cs.unc.edu
Jon Tombs, tombs @XFree86.0org

Rik Faith, faith@cs.unc.edu

Did the overall work on the base accelerated servers.

David Dawes, dawes @ XFree86.0rg

Dirk Hohndel, hohndel @ XFree86.0rg

David Wexelblat, dwex@ XFree86.org
Merged their work into XFree86.

Jon Tombs, tombs @XFree86.0rg

David Wexelblat, dwex@ XFree86.org

David Dawes, dawes @ XFree86.0rg

Amancio Hasty,  hasty@netcom.com

Robin Cutshaw,  robin@XFree86.0org

Norbert Distler, Norbert.Distler @ physik.tu-muenchen.de
Leonard N. Zubkoff, Inz@dandelion.com
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Harald Koenig,  koenig@tat.physik.uni-tuebingen.de
Bernhard Bender, br@elsa.mhs.compuserve.com

Hans Nasten, nasten@everyware.se
Dirk Hohndel, hohndel@XFree86.0rg
Joe Moss, joe@morton.rain.com
Development and improvement of the S3 specifi ¢ code.
Kevin Martin, martin@cs.unc.edu
Rik Faith, faith@cs.unc.edu
Tiago Gons, tiago @comosjn.hobby.nl
Hans Nasten, nasten@everyware.se
Scott Laird, scott@laird.com
Development and improvement of the Mach8 and 8514/A specifi ¢ code.
Kevin Martin, martin@cs.unc.edu
Rik Faith, faith@cs.unc.edu
Mike Bernson, mike @mbsun.mlb.org

Mark Weaver, Mark_Weaver@brown.edu
Craig Groeschel, craig@metrolink.com
Bryan Feir, jenora@istar.ca
Development and improvement of the Mach32 specifi ¢ code.

Kevin Martin, martin@cs.unc.edu
Development of the Mach64 specifi ¢ code.

Erik Nygren, nygren@mit.edu
Harry Langenbacher, harry@brain.jpl.nasa.gov
Chris Mason, clmtch@osfmail.isc.rit.edu
Henrik Harmsen, harmsen@eritel.se
Development and improvement of the P9000 specifi ¢ code.

Henry Worth, henry.worth@amail.amdahl.com
Development of the AGX specifi ¢ code.

Glenn Lai, glenn@cs.utexas.edu
Dirk Hohndel, hohndel@XFree86.0rg
Koen Gadeyne, koen.gadeyne @barco.com

Development of the ET4000/W32 and ET6000 specifi ¢ code.
See also the XFree86(1) manual page.

Some S3 cards with Bt485 RAMDACSs are currently restricted to dot-clocks less than
85MHz.

The P9000 server may still have problems with cards other than the Diamond Viper VLB.
There may still be problems with VGA mode restoration, but these should almost never
occur. Using physical resolutions different from the virtual resolution is not supported
and is not possible with the P9000. Use at dot-clocks greater than 110 MHz is not recom-
mended and not supported. Diamond claims that 135 MHz is the maximum clock speed,
but some of their bt485’s are not rated that high. If you do not have a 135 MHz bt485 on
your Viper, contact Diamond tech support and they will send you an RMA number to
replace the board. Acceleration is being added in slowly. At the present, only CopyArea
and MoveWindow and DrawLine are implemented. Other accelerated features are being
tested and may be available in the next release. There seems to be a problem with olvwm
when used with xdm and VT switching. The cursor will be messed up when you return
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to a VT if the cursor changed while you were in the VT.

The ET6000 server is quite new, and therefor not very thoroughly tested. Accelerated
support is present, but doesn’t use the full potential of the ET6000 chip (yet).

CONTACT INFO
XFree86 source is available from the FTP server fip.XFree86.0rg and mirrors. Send
email to XFree86 @XFree86.0rg for details.
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NAME
XF86_Mono - 1 bit non-accelerated X Window System servers for UNIX on x86 plat-
forms

SYNOPSIS
XF86_Mono [:displaynumber] [ option ] ...

DESCRIPTION
XF86_Mono is a 1-bit StaticGrey server for VGA and Super-VGA cards and for some
other monochrome cards.

CONFIGURATIONS
The XF86_Mono server supports the following popular SuperVGA chipsets in
monochrome mode:
ATT:
18800, 18800-1, 28800-2, 28800-4, 28800-5, 28800-6, 68800-3, 68800-6,
68800AX, 68800LX, 88800GX-C, 88800GX-D, 88800GX-E, 88800GX-F,
88800CX, 264CT, 264ET, 264VT, 264VT2, 264GT

Tseng:
ET3000, ET4000, ET4000/W32

Western Digital:
PVGA1, WD90C00, WD90C10, WD90C11, WD90C30, WD90C3lI,
WD90C33

Genoa:
GVGA

Trident:
TVGASS00CS, TVGAR900B, TVGAS8900C, TVGAS900CL, TVGA9000

NCR:
77C22, T1C22E

Compagq:
AVGA

Oak:
OTI1067, OTI077, OTIO87

Cirrus:
CLGD5420, CLGD5422, CLGD5424, CLGD5426, CLGD5428,
CLGD5429, CLGD5430, CLGD5434, CLGD5436, CLGD6205,
CLGD6215, CLGD6225, CLGD6235, CL6410, CL6412, CL6420, CL6440

The XF86_Mono server supports the following monochrome cards and resolutions:

Sigma:
L-View, LaserView PLUS (in 1bpp mode): 1664x1280

Hyundai:
HGC-1280: 1280[1472]x1024

Apollo:
Monochrome card (with ID 9) from Apollo workstations: 1280x1024

Hercules and compatibles cards: 720x348

Additionally it supports generic VGA cards with a maximum virtual resolution of
(approximately) 800x650.
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On supported SVGA chipsets, XF86_Mono will use up to 1/4 of display memory, which
yields a maximum virtual resolution of (approximately) 1664x1260 with 1MB of display
memory. XF86_Mono does not support the accelerated functions of the supported
chipsets.

OPTIONS
In addition to the normal server options described in the Xserver(l) manual page,
XF86_Mono accepts some more command line switches, as described in the XFree86(1)
manpage.

SETUP
XFree86 uses a confi guration file called XF86Config for its initial setup. See the
XF86Confi g(4/5) manpage for general details. Here only the XF86_Mono specifi ¢ parts
are explained.

The Driver entry in Screen section of the XF86Confi g file should be set to vga2 for
VGA and SVGA boards, and mono for non-vga mono boards. If Screen sections are
present for both of these, the server will start in a dual-headed confi guration.

Entries for the Device section in the XF86Conlfi g fi le include:

chipset "name"
specifi es a chipset so the correct driver can be used. Possible chipsets are:

VGA2:
ATI:
ati (see README.ati for other recognized names)
Tseng:
et3000, et4000, et4000w32, et4000w32i, et4000w32p
Western Digital:
pvgal, wd90c00, wd90c10, wd90c30, wd90c31, wd90c33
Genoa:
gvega
Trident:
tvga8800cs, tvga8900b, tvga8900c, tvga8900cl, tvga9000
NCR:
ncr77c22, ncr77c22e
Compagq:
cpg_avga
OAK:
oti067, oti077, oti087
Cirrus:
clgd5420, clgd5422, clgd5424, clgd5426, clgd5428,
clgd5429, clgd5430, clgd5434, clgd5436, clgd6205,
clgd6215, clgd6225, clgd6235, cl6410, cl6412, cl6420,
cl6440
Generic VGA:
generic
MONO:
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Hyundai:
hgc1280

Sigma:
sigmalview

Apollo:
apollo9

Hercules:
hercules

MemBase memaddress
specifi es the base address of the video memory. This option is only used for the
Sigma LaserView cards. Valid addresses for these cards are 0OxA0000,
0xB0000, 0xC0000, 0xD0000, OxE0000. The default is OxE0000.

Black red green blue
sets the ““black” colour to the rgb values specifi ed. These values must be given
as integers in the range 0—63. The default is 0 0 0. This option is only valid for
the vga2 screen type.

White red green blue
sets the “white” colour to the rgb values specifi ed. These values must be given
as integers in the range 0—63. The default is 63 63 63. This option is only
valid for the vga2 screen type.

Option "optionstring"
allows the user to select certain options provided by the drivers. Currently the
following strings are recognized:

legend - for Sigma Legend ET4000-based boards. This option enables a spe-
cial clock-selection algorithm used on Legend boards, and MUST be specifi ed
for these boards to function correctly.

swap_hibit - for Western Digita/lPVGA1 chipsets. Some Western Digital
based boards require the high-order clock-select lead to be inverted. It is not
possible for the server to determine this information at run-time. If the 9th
clock in the list of clocks detected by the server is less than 30Mhz, this option
likely needs to be set.

hibit_low, hibit_high - for Tseng ET4000 chipsets. With some ET4000 cards,
the server has diffi culty getting the state of the high-order clocks select bit right
when started from a high-resolution text mode. These options allow the correct
initial state of that bit to be specifi ed. To fi nd out what the correct initial state
is, start the server from an 80x25 text mode. This option is only needed if the
clocks reported by the server when started from a high-resolution text mode
differ from those reported when it is started from an 80x25 text mode.

8clocks - for the PVGAT chipset the default is 4 clocks. Some cards with this
chipset may support 8 clocks. Specifying this option will allow the driver to
detect and use the extra clocks.

16clocks - for Trident TVGA8900B and 8900C chipsets. Some newer boards
using 8900B and 8900C chipsets actually support 16 clocks rather than the
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standard 8 clocks. Such boards will have a "TCK9002" or "TCK9004" chip on
them. Specifying this option will allow the driver to detect and use the extra 8
clocks.

power_saver - This option enables the server to use the power saving features
of VESA DPMS compatible monitors. The suspend level is currently not sup-
ported. Refer to the XF86Confi g(4/5) manual page for details of how to set the
timeouts for the different levels of operation. This option is experimental.

secondary - for the hgc1280 and apollo9 chipsets. This option allows to use
these cards jumpered to the secondary I/O / memory address. These addresses
are:

hgc1280:
I/0 0x3B0-0x3BF, mem 0xB0000-0xBFFFF (prim.)
I/0 0x390-0x39F, mem 0xC8000-0xCFFFF (sec.)

apollo9:

I/0 0x3B0-0x3BF, mem 0xFA0000-OxFDFFFF (prim.)

I/0 0x3D0-0x3DF, mem 0xA0000-OxDFFFF (sec.)
XFree86 can detect the HGC-1280 on both primary and secondary address; for
the apollo card the primary address is used by default.

Note that XFree86 has some internal capabilities to determine what hardware it is running

on. Thus normally the keywords chipset, clocks, and videoram don’t have to be specifi ed.
But there may be occasions when this autodetection mechanism fails, (for example, too

high of load on the machine when you start the server). For cases like this, one should

first run XF86 Mono on an unloaded machine, look at the results of the autodetection
(that are printed out during server startup) and then explicitly specify these parameters in

the confi guration file. It is recommended that all parameters, especially Clock values,
be specifi ed in the XF86Confi g fi le.

FILES
<XRoot>/bin/XF86_Mono The monochrome X server for VGA, SVGA and
other monochrome cards
/etc/ XF86Config Server confi guration fi le

<XRoot>/1ib/X11/XF86Config Server confi guration file Note: <XRoot> refers to

SEE ALSO

the root of the X11 install tree.

X(1), Xserver(1), XFree86(1), XF86Confi g(4/5), xf86confi g(1), xvidtune(l), xdm(1),

xinit(1)
BUGS

There are no known bugs at this time, although we welcome reports emailed to the
address listed below.

CONTACT INFO

XFree86 source is available from the FTP server fip.XFree86.0org. Send email to
XFree86 @ XFree86.org for details.

AUTHORS

Refer to the XFree86(1) manual page.
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NAME
XF86_SVGA - SVGA X Window System servers for UNIX on x86 platforms

SYNOPSIS
XF86_SVGA [:displaynumber] [ option | ...

DESCRIPTION
XF86_SVGA is an 8-bit PseudoColor, 16-bit TrueColor and 24-bit TrueColor server for
Super-VGA cards. It is derived from the X386 server provided with X11RS. Note: 16-bit
and 24-bit TrueColor are currently only supported for some Cirrus, ARK, Chips & Tech-
nologies, and Trident chips, the ET6000 and some ET4000W32 chips.

CONFIGURATIONS

The XF86_SVGA server supports the following popular SuperVGA chipsets in 256 color
mode. Virtual resolutions up to (approximately) 1152x900 are supported, using (up to)
IMb of display memory. The Western Digital WD90C33, some of the Cirrus chipsets,
ARK, the Oak OTIO087, the Chips & Technologies 65550 or 65554 and the ET6000 sup-
port up to 2Mb of display memory and virtual resolutions of 1280x1024 and higher.
Some of the Cirrus and ARK chipsets also support 16bpp, 24bpp and 32bpp (truecolor)
modes on certain confi gurations. Some Trident chips are supported at 16bpp. Some Chips
& Technologies chipset also support 16bpp and 24bpp (truecolor) modes. The ET6000
and some ET4000W32i or ET4000W32p chips supports all color depths. Generic VGA
cards are also supported at 8bpp 320x200 only. The Matrox Millennium supports all color
depths.

ATT:
18800, 18800-1, 28800-2, 28800-4, 28800-5, 28800-6, 68800-3, 68800-6,
68800AX, 68800LX, 88800GX-C, 88800GX_D, 88800GX-E, 88800GX-F,
88800CX, 264CT, 264ET, 264VT, 264VT2, 264GT

Tseng:
ET3000, ET4000, ET4000/W32, ET6000

Western Digital:
PVGA1, WD90C00, WD90C10, WD90C11, WD90C24A, WD90C30,
WD90C31, WD90C33

Genoa:
GVGA

Trident:
TVGABB00CS, TVGAS900B, TVGA8900C, TVGAS900CL, TVGA9000
TVGA9000i, TVGA9100B, TVGA9200CX, TGUI9320LCD,
TGUI9400CXi, TGUI9420, TGUI9420DGi, TGUI9430DGi, TGUI9440AGi,
TGUI9660XGi, TGUI9680

NCR:
77C22, T1C22E

Cirrus Logic:
CLGD5420, CLGD5422, CLGD5424, CLGD5426, CLGD5428,
CLGD5429, CLGDS5430, CLGDS5434, CLGDS5436, CLGDS5440,
CLGD5446, CLGDS5462, CLGDS5464, CLGD6205, CLGD6215,
CLGD6225, CLGD6235, CL6410, CL6412, CL6420, CL6440

ARK:
ARK1000PV, ARK1000VL, ARK2000PV, ARK2000MT
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RealTek:
RTG3106

Compagq:
AVGA

Oak:
OTI1067, OTI077, OTIO87

Avance Logic:
AL2101, ALI2301, ALI2302, ALI2308, ALI2401

Chips & Technologies:
65520, 65530, 65540, 65545, 65546, 65548, 65550, 65554

SiS: SIS 86C201, 86C202, 86C205

MX:
MX68000, MX68010

Video7:
HT216-32

Alliance:
AP6422

Matrox:
MGA2064W
NVidia:
NV1, STG2000
Accelerated support is included for most of the Cirrus chipsets, the Western Digital
WD90C31 and WD90C33 chipsets, the Oak OTIO87 chipset, Chips & Technologies,
ARK Logic chipsets, the ET6000 and the ET4000/W32p. Accelerated 8bpp support for
the ET4000/W32 (i and p) and ET6000 is implemented in a separate server (see
XF86_W32(1)). Users of boards based on ATI’s Mach8, Mach32 and Mach64 chipsets
should refer to the XF86_Mach8(1), XF86_Mach32(1) and XF86_Mach64(1) manual
pages, respectively.

OPTIONS
In addition to the normal server options described in the Xserver(l) manual page,
XF86_SVGA accepts some more command line switches, as described in the XFree86(1)
manpage.

SETUP
XFree86 uses a confi guration file called XF86Config for its initial setup. See the
XF86Confi g(4/5) manpage for general details. Here only the XF86_SVGA specifi c parts
are explained.

This server requires a Screen section in the XF86Confi g fi le with the Driver entry set to
svga.

Entries for the Device section in the XF86Confi g fi le include:
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chipset "name"
specifi es a chipset so the correct driver can be used. Possible chipsets are:

ATI:
ati (See README.ati for other recognized names)

Tseng:
et3000, et4000W32, et4000W32i, et4000W32i_rev_b,
et4000W32i_rev_c, et4000W32p, et4000W32p_rev_a,
et4000W32p_rev_b, et4d000W32p_rev_c, et4d000W32p_rev_d,
et6000

Western Digital:
pvgal, wd90c00, wd90c10, wd90c24, wd90c30, wd90c31,
wd90c33

Genoa:
gvga

Trident:
tvga8800cs, tvga8900b, tvga8900c, tvga8900cl, tvga9000,
tvga90001, tvga9100b, tvga9200cxr, tgui9320lcd, tgui9400cxi,
tgui9420, tgui9420dgi, tgui9430dgi, tgui9440agi,
tgui9660xgi, tgui9680

NCR:
ncr77c22, ncr77c22e

Cirrus Logic:
clgd5420, clgd5422, clgd5424, clgd5426, clgd5428,
clgd5429, clgd5430, clgd5434, clgd5436, clgd5446,
clgd5462, clgd5464, clgd6205, clgd6215, clgd6225,
clgd6235, cl6410, cl6412, 16420, cl16440

RealTek:
realtek

ARK:
ark1000pv, ark1000vl, ark2000pv, ark2000mt

OAK:
oti067, oti077, oti087

Avance Logic:
al2101, ali2301, ali2302, ali2308, ali2401

Chips & Technologies:
ct65520, ct65530, ct65540, ct65545, ct65546, ct65548,
ct65550, ct65554

SiS: si1886¢201, sis86¢202, sis86¢205

Alliance:
AP6422

MX:
mx

Video7:
video7
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Matrox: (you should not need to specify this)
mga2064w

NVidia:
nvl, stg2000

Generic:
generic

Option "optionstring"

allows the user to select certain options provided by the drivers. Currently the
following strings are recognized:

legend - for Sigma Legend ET4000-based boards. This option enables a spe-
cial clock-selection algorithm used on Legend boards, and MUST be specifi ed
for these boards to function correctly.

swap_hibit - for Western Digita/lPVGAI1 chipsets. Some Western Digital
based boards require the high-order clock-select lead to be inverted. It is not
possible for the server to determine this information at run-time. If the 9th
clock in the list of clocks detected by the server is less than 30Mhz, this option
likely needs to be set.

hibit_low, hibit_high - for Tseng ET4000 chipsets. With some ET4000 cards,
the server has diffi culty getting the state of the high-order clocks select bit right
when started from a high-resolution text mode. These options allow the correct
initial state of that bit to be specifi ed. To fi nd out what the correct initial state
is, start the server from an 80x25 text mode. This option is only needed if the
clocks reported by the server when started from a high-resolution text mode
differ from those reported when it is started from an 80x25 text mode.

8clocks - for the PVGAT chipset the default is 4 clocks. Some cards with this
chipset may support 8 clocks. Specifying this option will allow the driver to
detect and use the extra clocks.

16clocks - for Trident TVGA8900B and 8900C chipsets. Some newer boards
using 8900B and 8900C chipsets actually support 16 clocks rather than the
standard 8 clocks. Such boards will have a "TCK9002" or "TCK9004" chip on
them. Specifying this option will allow the driver to detect and use the extra 8
clocks.

probe_clocks - for Cirrus chipsets. The Cirrus driver has a fi xed set of clocks
that are normally used. Specifying this option will force the driver to probe for
clocks instead of reporting the built-in defaults. This option is for debugging
purposes only.

hw_clocks - for C&T chipsets. The Chips & Technologies driver will by
default attempt to use programmable clocks for chips that support them. Speci-
fying this option will force the server to use the limited number of fi xed clocks
supported by the hardware.

clkdiv2 - for all chipsets using a set of discrete clocks (i.e. not using a pro-
grammable ClockChip or a ClockProg). With this option enabled, the SVGA

-4 - Formatted: February 2, 1998



XF86_SVGA(1)

X Version 11 XF86_SVGA(1)
Release 6.4 (XFree86 3.3.1)

driver can also use all the clocks mentioned in the clocks line divided by 2, pre-
senting the server with twice as many clocks to choose from, especially in the
low- and mid-range. This is useful for creating very low resolution modes like
320x200, because the lowest available clock on many cards (25.175 MHz) is
too high to create a standard 320x200 mode. A few SVGA chips (S3,
WD90cxx) don’t support this option, causing a distorted screen.

power_saver - This option enables the server to use the power saving features
of VESA DPMS compatible monitors. Refer to the XF86Confi g(4/5) manual
page for details of how to set the timeouts for the different levels of operation.

noaccel - for Cirrus, WD, ARK, C&T, MGA and Tseng chipsets. This option
disables the accelerated features for the clgd542X, clgd543x, clgd5446,
clgd546X, wd90c24, wd90c31 and wd90c33, C&T, ARK, MGA and Tseng
chipsets.

no_pixmap_cache - for any chip that uses XAA for acceleration, which
includes ARK, Cirrus, C&T, MGA, SiS, Trident 9440/9680, and Tseng
chipsets. This disables the use of a pixmap cache by XAA.

xaa_no_color_exp - for any chip that uses XAA for acceleration. This option
disables the use by XAA of hardware color expansion features. If you see text
rendering problems, try this.

xaa_benchmarks - most useful for a chip that uses XAA for acceleration. This
option makes the server perform and report the results of benchmarks per-
formed at start-up of XAA acceleration primitives.

fi fo_conservative - for Cirrus chipsets 542x/3x/46/6x, oti087, and ARK. This
option sets the CRT FIFO threshold to a conservative value for higher dot
clocks. This slightly reduces performance, but may help in eliminating prob-
lems with “‘streaks” on the screen caused by video memory bandwidth con-
tention during BitBLT operations

fi fo_aggressive - for Cirrus chipsets 542x/3x/46/6x, and oti087, and ARK.
This option sets the CRT FIFO threshold to an aggressive value.

slow_dram - for Cirrus chipsets 542x/3x/46, and Trident. This option sets the
DRAM timings for slow DRAM chips.

med_dram - for Cirrus chipsets 542x/3x/46 and Trident. This option sets the
DRAM timings for medium-speed DRAM chips.

fast_dram - for ET4000, ET6000 and Cirrus chipsets 542x/3x/46, and Trident.
This option sets the DRAM timings for fast DRAM chips. Normally not recom-
mended.

no_2mb_banksel - for Cirrus chipsets. This option is required for Cirrus cards

with 2MB of videoram which is in the form of 512kx8 DRAMs (4 chips) rather
than 256kx4 DRAMs (16 chips).

-5- Formatted: February 2, 1998



XF86_SVGA(1)

X Version 11 XF86_SVGA(1)
Release 6.4 (XFree86 3.3.1)

no_bitblt - for Cirrus and C&T chipsets. This option disables use of hardware
BitBLT.

no_imageblt - for Cirrus and C&T chipsets. This option disables use of CPU-
assisted BitBLT functions.

mmio - for Cirrus and C&T chipsets. This option enables memory-mapped I/O
for BitBLT communication.

linear - Attempt a linear mapping of the framebuffer into high memory. Cur-
rently only supported for some Cirrus and oti087 confi gurations, the ET6000,
the ET4000W32p rev C and D and the ET4000W32i. Automatically selected
(and hence the option is ignored) for the clgd5462 and clgd5464, C&T, NVidia,
and the ARK chipsets. This is also true for Tseng chips, except for 8bpp modes,
where this fhg allows linear mapping to be forced (it defaults to banked mode

at 8bpp).

nolinear - Disable linear mapping. Useful for C&T, ARK and some Cirrus
chipsets.

med_dram, favour_bitblt, clgd6225_lcd, no_stretch, no_mmio - more Cir-
rus-specifi c options. Refer to /usr/X11R6/1ib/X11/doc/README.cirrus for a
detailed description of Cirrus options.

ext_fram_buf, use_modeline, fix_panel_size, no_stretch, lcd_center, sus-
pend_hack, use_18bit_bus - more Chips & Technologies specifi c options for
use with LCD screens. Refer to <XRoot>/lib/X11/doc/README.chips for a
detailed description of these options.

hw_cursor - for ARK or ET6000 chipsets. This option enables the hardware
Cursor.

sw_cursor - for Cirrus and C&T chipsets. This option disables the hardware
Cursor.

sync_on_green - for Chips & Technologies 65550’s and 65554’s and Matrox
MGA2064W’s. This option enables the generation of a sync on green signal.

pci_retry - for all accelerated Tseng chipsets. This option enables a "bus-hold"
feature on the Tseng chip that will increase accelerator performance, but at the
cost of long system bus blocking periods. This may cause bus timeouts for
some ISA DMA hardware (soundcards, fbppy tape drives, etc). Despite the
name, this is not limited to PCI bus cards only.

speedup "selection”

sets the selection of SpeedUps to use. The optional selection string can take the
following values:

none
all

-6- Formatted: February 2, 1998



XF86_SVGA(1) X Version 11 XF86_SVGA(1)

FILES

Release 6.4 (XFree86 3.3.1)

If the selection string is omitted, or if the speedup option is omitted, the selec-
tion defaults to "all". Some of the SpeedUps can only be used with the
ET4000, WD90C31 and WD90C33 chipsets and others requires a virtual reso-
lution with a xdim of 1024. SpeedUps that won’t work with a given confi gura-
tion are automatically disabled.

nospeedup
disables the SpeedUp code. This is equivalent to speedup ''none''.

Ramdac "ramdac-type"
This specifies the type of RAMDAC used on the board. The ARK and
ET4000W32i/p drivers use this. Refer to the chips-specifi ¢ documentation for
details.

TextClockFreq txtclk
For some Chips & Technologies chipsets it is impossible to determine the clock
used at the text console. The server therefore assumes that a 25.175MHz clock
is being used. This can easily be wrong and corrupt the restored text console.
This option allows the user to specify a clock that will be restored.

Note that XFree86 has some internal capabilities to determine what hardware it is running

on. Thus normally the keywords chipset, clocks, and videoram don’t have to be specifi ed.
But there may be occasions when this autodetection mechanism fails, (for example, too

high of load on the machine when you start the server). For cases like this, one should

first run XF86_SVGA on an unloaded machine, look at the results of the autodetection
(that are printed out during server startup) and then explicitly specify these parameters in

the confi guration file. It is recommended that all parameters, especially Clock values,
be specifi ed in the XF86Confi g fi le.

<XRoot>/bin/XF86_SVGA The SVGA color X server
/etc/ XF86Config Server confi guration fi le
<XRoot>/1ib/X11/XF86Config Server confi guration fi le

<XRoot>/lib/X11/doc/README.ark
Extra documentation for the ARK driver

<XRoot>/lib/X11/doc/README.ati Extra documentation for the ATI vgawonder driver

<XRoot>/lib/X11/doc/README.chips
Extra documentation for the Chips & Technologies
driver

<XRoot>/1ib/X11/doc/README.cirrus
Extra documentation for the Cirrus driver

<XRoot>/1ib/X11/doc/README.MGA
Extra documentation for the Matrox MGA driver

<XRoot>/1ib/X11/doc/README .trident
Extra documentation for the Trident driver

<XRoot>/lib/X11/doc/README.tseng
Extra documentation for the ET4000 and ET3000
drivers

<XRoot>/1ib/X11/doc/README.Oak
Extra documentation for the Oak driver
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<XRoot>/1ib/X11/doc/README.Video7
Extra documentation for the Video7 driver

<XRoot>/1ib/X11/doc/README.WstDig
Extra documentation for the WD/PVGA driver
Note: <XRoot> refers to the root of the X11 install
tree.

SEE ALSO
X(1), Xserver(1), XFree86(1), XF86Confi g(4/5), xf86confi g(1), XF86Setup(l), xvid-
tune(1), xdm(1), xinit(1)

BUGS
Bug reports are welcome, and should be emailed to the address listed below.

CONTACT INFO
XFree86 source is available from the FTP server fip.XFree86.0org. Send email to
XFree86 @ XFree86.org for details.

AUTHORS
Refer to the XFree86(1) manual page.
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NAME
XF86_VGAL16 - 4 bit non-accelerated X Window System server for UNIX on x86 plat-
forms
SYNOPSIS
XF86_VGA16 [:displaynumber] [ option ] ...
DESCRIPTION
XF86_VGAI6 is a 4-bit color server for VGA cards. The default root visual for this
server is StaticColor. It also includes support for the non-VGA monochrome cards
described in the XF86_Mono(1) manual page. It may be run in a dual-headed confi gura-
tion.
CONFIGURATIONS
The XF86_VGAI6 server supports the following popular SVGA chipsets in 16-colour
mode.
ATI:
18800, 18800-1, 28800-2, 28800-4, 28800-5, 28800-6, 68800-3, 68800-6,
68800AX, 68800LX, 88800GX-C, 88800GX-D, 88800GX-E, 88800GX-F,
88800CX, 264CT, 264ET, 264VT, 264VT2, 264GT
Tseng:
ET4000
Trident:
TVGAS800CS, TVGA8900B, TVGAZ900C, TVGAZ900CL, TVGA9000

Cirrus:
CL6410, CL6412, CL6420, CL6440

Oak:
OTI1067, OTI077, OTIO87

Additionally it supports generic VGA cards.

XF86_VGA16 does not support the accelerated functions of the supported chipsets.

OPTIONS
In addition to the normal server options described in the Xserver(l) manual page,
XF86_VGA16 accepts some more command line switches, as described in the XFree86(1)
manpage.

SETUP
XFree86 uses a confi guration file called XF86Config for its initial setup. See the

XF86Confi g(4/5) manpage for general details. Here only the XF86_VGA 16 specifi ¢ parts
are explained.

The Driver entry in the Screen section of the XF86Confi g fi le should be set to vgal6. To
run in dual-headed confi guration, there should also be a Screen section with the Driver
entry set to mono.

Entries for the Device section in the XF86Conlfi g fi le include:
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chipset "name"
specifi es a chipset so the correct driver can be used. Possible chipsets are:

ATI:
ati (see README .ati for additional recoginzed names)

Tseng:
et4000, et4000w32, et4000w321, et4000w32p

Trident:
tvga8800cs, tvga8900b, tvga8900c, tvga8900cl, tvga9000

Cirrus:
cl6410, cl6412, 16420, c16440

Oak:
oti067, oti077, oti087

Generic VGA:
generic

Option "optionstring"
allows the user to select certain options provided by the drivers. Currently the
following strings are recognized:

legend - for Sigma Legend ET4000-based boards. This option enables a spe-
cial clock-selection algorithm used on Legend boards, and MUST be specifi ed
for these boards to function correctly.

hibit_low, hibit_high - for Tseng ET4000 chipsets. With some ET4000 cards,
the server has diffi culty getting the state of the high-order clocks select bit right
when started from a high-resolution text mode. These options allow the correct
initial state of that bit to be specifi ed. To fi nd out what the correct initial state
is, start the server from an 80x25 text mode. This option is only needed if the
clocks reported by the server when started from a high-resolution text mode
differ from those reported when it is started from an 80x25 text mode.

clkdiv2 - for all chipsets using a set of discrete clocks (i.e. not using a pro-
grammable ClockChip or a ClockProg). With this option enabled, the VGA
driver can also use all the clocks mentionned in the clocks line divided by 2,
presenting the server with twice as many clocks to choose from, especially in
the low- and mid-range. This is useful for creating very low resolution modes
like 320x200, because the lowest available clock on many cards (25.175 MHz)
is too high to create a standard 320x200 mode. A few VGA chips don’t support
this option, causing a distorted screen.

power_saver - This option enables the server to use the power saving features
of VESA DPMS compatible monitors. The suspend level is currently not sup-
ported. Refer to the XF86Confi g(4/5) manual page for details of how to set the
timeouts for the different levels of operation. This option is experimental.

Note that XFree86 has some internal capabilities to determine what hardware it is running
on. Thus normally the keywords chipset, clocks, and videoram don’t have to be specifi ed.
But there may be occasions when this autodetection mechanism fails, (for example, too
high of load on the machine when you start the server). For cases like this, one should
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first run XF86_VGAI6 on an unloaded machine, look at the results of the autodetection
(that are printed out during server startup) and then explicitly specify these parameters in

the confi guration file. It is recommended that all parameters, especially Clock values,
be specifi ed in the XF86Confi g fi le.

FILES
<XRoot>/bin/XF86_VGA16 The 16 colour X server

/etc/ XF86Config Server confi guration fi le

<XRoot>/1ib/X11/XF86Config Server confi guration file Note: <XRoot> refers to
the root of the X11 install tree.

SEE ALSO
X(1), Xserver(1), XFree86(1), XF86Confi g(4/5), XF86_Mono(1), xf86confi g(1), xvid-
tune(1), xdm(1), xinit(1)

CONTACT INFO
XFree86 source is available from the FTP server fip.XFree86.0org. Send email to
XFree86 @ XFree86.org for details.

AUTHORS
The primary developer of this server is

Gertjan Akkerman, akkerman@dutiba.twi.tudelft.nl
See also the XFree86(1) manual page.
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NAME
XFree86 - X11R6 for UNIX on x86 platforms

DESCRIPTION
XFree86 is a collection of X servers for UNIX-like OSs on Intel x86 platforms. This
work is derived from X386 1.2 which was contributed to X11RS by Snitily Graphics Con-
sulting Service.

CONFIGURATIONS
XFree86 operates under the following operating systems:

--SVR3.2: SCO 3.2.2,3.2.4, ISC 3.x, 4.x

-- SVR4.0: ESIX, Microport, Dell, UHC, Consensys, MST, ISC, AT&T, NCR
-- SVR4.2: Consensys, Univel (UnixWare)

-- Solaris (x86) 2.1, 2.4

-- FreeBSD 1.1.5, 2.0, 2.0.5, NetBSD 1.0 (1386 port only)

-- BSD/386 version 1.1 and BSD/OS 2.0

-- Mach (from CMU)

-- Linux

-- Amoeba version 5.1

-- Minix-386vm version 1.6.25.1

-- LynxOS AT versions 2.2.1, 2.3.0 and 2.4.0, LynxOS microSPARC 2.4.0

NETWORK CONNECTIONS
XFree86 supports connections made using the following reliable byte-streams:

Local
XFree86 supports local connections via Streams pipe via various mechanisms, using
the following paths (n represents the display number):

/dev/X/server.n (SVR3 and SVR4)
/dev/X/Nserver.n (SVR4)
/dev/XnS and /dev/XnR (SCO SVR3)

On SVR4.0.4, if the Advanced Compatibility Package is installed, and in SVR4.2,
XFree86 supports local connections from clients for SCO XSight/ODT, and (with
modifi cations to the binary) clients for ISC SVR3.

Unix Domain
XFree86 uses /tmp/.X11-unix/Xn as the fi lename for the socket, where n is the dis-
play number.

TCPIP
XFree86 listens on port htons(6000+n), where n is the display number.

Amoeba RPC
This is the default communication medium used under native Amoeba. Note that
under Amoeba, the server should be started with a “hostname:displaynumber” argu-
ment.

ENVIRONMENT VARIABLES
For operating systems that support local connections other than Unix Domain sockets
(SVR3 and SVR4), there is a compiled-in list specifying the order in which local connec-
tions should be attempted. This list can be overridden by the XLOCAL environment vari-
able described below. If the display name indicates a best-choice connection should be
made (e.g. :0.0), each connection mechanism is tried until a connection succeeds or no
more mechanisms are available. Note: for these OSs, the Unix Domain socket connec-
tion is treated differently from the other local connection types. To use it the connection
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must be made to unix.:0.0.

The XLOCAL environment variable should contain a list of one more more of the follow-
ing:

NAMED
PTS
SCO
ISC

which represent SVR4 Named Streams pipe, Old-style USL Streams pipe, SCO XSight
Streams pipe, and ISC Streams pipe, respectively. You can select a single mechanism
(e.g. XLOCAL=NAMED), or an ordered list (e.g. XLOCAL="NAMED:PTS:SCO"). This
variable overrides the compiled-in defaults. For SVR4 it is recommended that NAMED
be the first preference connection. The default setting is PTS:NAMED:ISC:SCO.

To globally override the compiled-in defaults, you should defi ne (and export if using s/ or
ksh) XLOCAL globally. If you use startx/xinit, the defi nition should be at the top of your
xinitre file. If you use xdm, the definitions should be early on in the
<XRoot>/lib/X11/xdm/Xsession script.

OPTIONS
In addition to the normal server options described in the Xserver(l) manual page,
XFree86 accepts the following command line switches:

vtXX XX specifies the Virtual Terminal device number which XFree86 will use.
Without this option, XFree86 will pick the fi rst available Virtual Terminal that it
can locate. This option applies only to SVR3, SVR4, Linux, and BSD OSs
with the ‘syscons’ or ‘pcvt’ driver.

-crt /dev/tty XX
SCO only. This is the same as the vt option, and is provided for compatibility
with the native SCO X server.

—probeonly
Causes the server to exit after the device probing stage. The XF86Confi g fi le is
still used when this option is given, so information that can be auto-detected
should be commented out.

—quiet  Suppress most informational messages at startup.

—bpp n Set number of bits per pixel. The default is 8. Legal values are 8, 15, 16, 24,
32. Not all servers support all values.

—weight nnn
Set RGB weighting at 16 bpp. The default is 565. This applies only to those
servers which support 16 bpp.

—flipPixels
Swap the default values for the black and white pixels.
—disableVidMode

Disable the the parts of the VidMode extension used by the xvidtune client that
can be used to change the video modes.

—allowNonLocalXvidtune
Allow the xvidtune client to connect from another host. By default non-local
connections are not allowed.
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—disableModInDev
Disable dynamic modifi cation of input device settings.

—allowNonLocalModInDev
Allow changes to keyboard and mouse settings from non-local clients. By
default, connections from non-local clients are not allowed to do this.

—allowMouseOpenFail
Allow the server to start up even if the mouse device can’t be opened or ini-
tialised.

—gamma value
Set the gamma correction. value must be between 0.1 and 10. The default is
1.0 This value is applied equally to the R, G and B values. Not all servers sup-
port this.

—rgamma value
Set the red gamma correction. value must be between 0.1 and 10. The default
is 1.0 Not all servers support this.

—ggamma value
Set the green gamma correction. value must be between 0.1 and 10. The
default is 1.0 Not all servers support this.

—bgamma value
Set the blue gamma correction. value must be between 0.1 and 10. The default
is 1.0 Not all servers support this.

—showconfig
Print out the server version, patchlevel, and a list of screen drivers confi gured in
the server.

—verbose
Multiple occurrences of this fhg increase the amount of information printed on
stderr (more than the default).

—version Same as —showconfi g.

—xf86config file
Read the server confi guration from fi le. This option is only available when the
server is run as root (i.e, with real-uid 0).

—keeptty Prevent the server from detaching its initial controlling terminal. This option is
only useful when debugging the server.

KEYBOARD
Multiple key presses recognized directly by XFree86 are:

Ctrl+Alt+Backspace
Immediately kills the server -- no questions asked. (Can be disabled by speci-
fying "DontZap" in the ServerFlags section of the XF86Confi g fi le.)

Ctrl+Alt+Keypad-Plus
Change video mode to next one specifi ed in the confi guration fi le, (increasing
video resolution order).

Ctrl+Alt+Keypad-Minus
Change video mode to previous one specifi ed in the confi guration fi le, (decreas-
ing video resolution order).
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For BSD systems using the syscons driver and Linux, these keystroke combina-
tions are used to switch to Virtual Console 1 through 12.

SETUP

XFree86 uses a confi guration file called XF86Confi g for its initial setup. Refer to the
XF86Confi g(4/5) manual page for more information.

FILES
<XRoot>/bin/XF86_SVGA

<XRoot>/bin/XF86_Mono

<XRoot>/bin/XF86_S3
<XRoot>/bin/XF86_Mach8
<XRoot>/bin/XF86_Mach32
<XRoot>/bin/XF86_Mach64
<XRoot>/bin/XF86_P9000
<XRoot>/bin/XF86_AGX
<XRoot>/bin/XF86_W32
<XRoot>/bin/XF86_8514
/etc/ XF86Config

The color SVGA X server

The monochrome X server for VGA and other
mono cards

The accelerated S3 X server

The accelerated Mach8 X server

The accelerated Mach32 X server

The accelerated Mach64 X server

The accelerated P9000 X server

The accelerated AGX X server

The accelerated ET4000/W32 and ET6000 X server
The accelerated 8514/A X server

Server confi guration fi le

<XRoot>/lib/X11/XF86Config.hostname

<XRoot>/1ib/X11/XF86Config
<XRoot>/bin/*
<XRoot>/include/*
<XRoot>/lib/*
<XRoot>/lib/X11/fonts/*
<XRoot>/lib/X11/rgb.txt
<XRoot>/lib/X11/XErrorDB
<XRoot>/lib/X11/app-defaults/*
<XRoot>/man/man?/x*
/etc/Xn.hosts

SEE ALSO

Server confi guration fi le
Server confi guration fi le
Client binaries

Header fi les

Libraries

Fonts

Color names to RGB mapping
Client error message database
Client resource specifi cations
Manual pages

Initial access control list for display n Note:
<XRoot> refers to the root of the X11 install tree.

X(1), Xserver(l), xdm(1), xinit(1), XF86Confi g(4/5), xt86confi g(1), XF86_SVGA(1),
XF86_VGA16(1), XF86_Mono(1), XF86_Accel(1), xvidtune(1)

AUTHORS

For X11RS, XF86 1.2 was provided by:

Thomas Roell,  roell@informatik.tu-muenchen.de
TU-Muenchen: Server and SVR4 stuff
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Mark W. Snitily, mark@sgcs.com
SGCS: SVR3 support, X Consortium Sponsor

... and many more people out there on the net who helped with ideas and bug-fi xes.
XFree86 was integrated into X11R6 by the following team:

Stuart Anderson anderson @metrolink.com
Doug Anson danson@lgc.com

Gertjan Akkerman akkerman@dutiba.twi.tudelft.nl
Mike Bernson mike @mbsun.mlb.org

Robin Cutshaw  robin@ XFree86.0rg

David Dawes dawes @ XFree86.0rg

Marc Evans marc@XFree86.0rg

Pascal Haible  haible @izfm.uni-stuttgart.de
Matthieu Herrb ~ Matthieu.Herrb@laas.fr
Dirk Hohndel hohndel @ XFree86.0org
David Holland  davidh@use.com

Alan Hourihane alanh@fairlite.demon.co.uk
Jeffrey Hsu hsu@soda.berkeley.edu

Glenn Lai glenn@cs.utexas.edu
Ted Lemon mellon@ncd.com
Rich Murphey rich@XFree86.0rg
Hans Nasten nasten@everyware.se

Mark Snitily ~ mark@sgcs.com

Randy Terbush  randyt@cse.unl.edu

Jon Tombs tombs @ XFree86.0rg

Kees Verstoep  versto@cs.vu.nl

Paul Vixie paul @vix.com

Mark Weaver Mark_Weaver@brown.edu

David Wexelblat dwex@ XFree86.org

Philip Wheatley  Philip. Wheatley @ ColumbiaSC.NCR.COM
Thomas Wolfram  wolf@prz.tu-berlin.de

Orest Zborowski  orestz@eskimo.com

The XFree86 enhancement package was provided by:

David Dawes, dawes @ XFree86.o0rg
Release coordination, administration of FTP repository and mailing lists.
Source tree management and integration, accelerated server integration, fi xing,
and coding.

Glenn Lai, glenn@cs.utexas.edu
The SpeedUp code for ET4000 based SVGA cards, and ET4000/W32 acceler-
ated server.

Jim Tsillas, jtsilla@ccs.neu.edu
Many server speedups from the X386 series of enhancements.

David Wexelblat, dwex@ XFree86.0rg
Integration of the fX386 code into the default server, many driver fi xes, and
driver documentation, assembly of the VGA card/monitor database, develop-
ment of the generic video mode listing. Accelerated server integration, fi xing,
and coding.

Dirk Hohndel,  hohndel@XFree86.0rg
Linux shared libraries and release coordination. Accelerated server integration
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and fi xing. Generic administrivia and documentation.

Amancio Hasty Jr., hasty@netcom.com
Porting to 386BSD version 0.1 and XS3 development.

Rich Murphey,  rich@XFree86.org
Ported to 386BSD version 0.1 based on the original port by Pace Willison.
Support for 386BSD, FreeBSD, and NetBSD.

Robert Baron,  Robert.Baron@ernst.mach.cs.cmu.edu
Ported to Mach.

Orest Zborowski, orestz@eskimo.com
Ported to Linux.

Doug Anson, danson@lgc.com
Ported to Solaris x86.

David Holland, davidh@use.com
Ported to Solaris x86.

David McCullough, davidm@stallion.oz.au
Ported to SCO SVR3.

Michael Rohleder, michael.rohleder@ stadt-frankfurt.de
Ported to ISC SVR3.

Kees Verstoep, versto@cs.vu.nl
Ported to Amoeba based on Leendert van Doorn’s original Amoeba port of
XI11RS.

Marc Evans, Marc@XFree86.0org
Ported to OSF/1.

Philip Homburg, philip@cs.vu.nl
Ported to Minix-386vm.

Thomas Mueller, m@systrix.de
Ported to LynxOS.

Jon Tombs, tombs @ XFree86.0rg
S3 server and accelerated server coordination.

Harald Koenig, koenig@tat.physik.uni-tuebingen.de
S3 server development.

Bernhard Bender, br@elsa.mhs.compuserve.com
S3 server development.

Kevin Martin, martin@cs.unc.edu
Overall work on the base accelerated servers (ATI and 8514/A), and Mach64
server.

Rik Faith, faith@cs.unc.edu
Overall work on the base accelerated servers (ATI and 8514/A).

Tiago Gons, tiago @ comosjn.hobby.nl
Mach8 and 8514/A server development

Hans Nasten, nasten@everyware.se
Machs8, 8514/A, and S3 server development and BSD/386 support
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Mike Bernson,  mike @mbsun.mlb.org
Mach32 server development.

Mark Weaver, Mark_Weaver@brown.edu
Mach32 server development.

Craig Groeschel, craig@metrolink.com
Mach32 server development.

Henry Worth,  Henry. Worth@amail.amdahl.com
AGX server.

Erik Nygren, nygren@mit.edu
P9000 server.

Harry Langenbacher harry@brain.jpl.nasa.gov
P9000 server.

Chris Mason, mason@mail.csh.rit.edu
P9000 server.

Henrik Harmsen  harmsen @eritel.se
P9000 server.

Simon Cooper,  scooper@vizlab.rutgers.edu
Cirrus accelerated code (based on work by Bill Reynolds).

Harm Hanemaayer, hhanemaa@cs.ruu.nl
Cirrus accelerated code, and ARK driver.

Thomas Zerucha, zerucha@shell.portal.com
Support for Cirrus CL-GD7543.

Leon Bottou, bottou@laforia.ibp.fr
ARK driver.

Mike Tierney, floyd@eng.umd.edu
WD accelerated code.

Bill Conn, conn@bnr.ca
WD accelerated code.

Brad Bosch, brad@lachman.com
WD 90C24A support.

Alan Hourihane, alanh@fairlite.demon.co.uk
Trident SVGA driver, SiS SVGA driver and DEC 21030 server.

Marc La France, Marc.La-France@ualberta.ca
ATI vgawonder SVGA driver

Steve Goldman, sgoldman@encore.com
Oak 067/077 SVGA driver.

Jorge Delgado, ernar@dit.upm.es
Oak SVGA driver, and 087 accelerated code.

Bill Conn, conn@bnr.ca
WD accelerated code.

Paolo Severini, lendl@dist.dist.unige.it
AL2101 SVGA driver
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Ching-Tai Chiu, cchiu@netcom.com
Avance Logic ALI SVGA driver

Manfred Brands, mb@oceonics.nl
Cirrus 64xx SVGA driver

Randy Hendry, randy@sgi.com
Cirrus 6440 support in the cl64xx SVGA driver

Frank Dikker, dikker@cs.utwente.nl
MX SVGA driver

Regis Cridlig, cridlig@dmi.ens.fr
Chips & Technologies driver

Jon Block, block@frc.com
Chips & Technologies driver

Mike Hollick,  hollick@ graphics.cis.upenn.edu
Chips & Technologies driver

Nozomi Ytow
Chips & Technologies driver

Egbert Eich,  Egbert.Eich@ Physik.TH-Darmstadt. DE
Chips & Technologies driver

David Bateman, dbateman@ee.uts.edu.au
Chips & Technologies driver

Xavier Ducoin, xavier@rd.lectra.fr
Chips & Technologies driver

Peter Trattler, peter@sbox.tu-graz.ac.at
RealTek SVGA driver

Craig Struble, cstruble@acm.vt.edu
Video7 SVGA driver

Gertjan Akkerman, akkerman@dutiba.twi.tudelft.nl
16 colour VGA server, and XF86Confi g parser.

Davor Matic, dmatic @Athena. MIT. EDU
Hercules driver.

Pascal Haible, haible @izfm.uni-stuttgart.de
Banked monochrome VGA support, Hercules support, and mono frame buffer
support for dumb monochrome devices

Martin Schaller,

Geert Uytterhoeven,Geert. Uytterhoeven @ cs.kuleuven.ac.be
Linux/m68k Frame Buffer Device driver

Andreas Schwab, schwab@issan.informatik.uni-dortmund.de
Linux/m68k Frame Buffer Device driver

Guenther Kelleter, guenther @ Pool.Informatik. RWTH-Aachen.de
Linux/m68k Frame Buffer Device driver

Frederic Lepied, epied@XFree86.0rg
XInput extension integration. Wacom, joystick and extended mouse drivers.
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Patrick Lecoanet, ecoanet@cena.dgac.fr
Elographics touchscreen driver.

Steven Lang, iger@tyger.org
SummaSketch tablet driver.

... and many more people out there on the net who helped with beta-testing this enhance-
ment.

XFree86 source is available from the FTP server fip.XFree86.org, among others. Send
email to XFree86 @ XFree86.org for details.
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1%4A°
XF86Confi g - XFree86 "IN1/A2A®Y40EG¥O¥ ¥¥e"

AalA
XFree86 HéuABAedgrad XF86Config HEan!A/A®YOEGYO¥  ¥¥exd»EIN
bl § £68 1/, A®Y4OE G¥ O¥  ¥¥ad Vapd ¥4 Vo8kb A it [ £

/etc/XF86Confi g
<XRoot>/lib/X11/XF86Confi g.hostname
<XRoot>/1ib/X11/XF86Confi g
BHC  <XRoot> H X1l rbAE3Epag¥CYLAY YE¥erCH £ X ¥u/¥Drd  ’root’
¥83, %¥(][11;3«>>IIII{}EII-‘¢ XF86Confi g ¥O¥; ¥¥erd
‘root” ¥ee| V¥ A¥ U ¥a¥CY¥ERY ¥E¥erf«réAyIIrI>ril £

BAYO¥ ¥ At AdrC 1Y, A @psBreDt | £0/Aand/ad Aad V- A Vaods
ERAEDA

Section "AdI¥4/4l"
AdlalU

Eli'(.iSeCtiOH
VNAEZE A < UZhs )s Bsiece @ e B

Files (¥O¥ ¥I¥eIZI¥N¥II%)

Module (}EOAaIE¥a¥ YA, V4¥ed ¥ Vi¥E)
ServerFlags (¥u; /¥D¥¥x¥-¥c¥0)
Keyboard (¥-; /4¥U; l/4¥E11/2A®3/48Eo)
Pointer (¥D¥I¥1Aur11 l/2A®%6E0)
Monitor (¥a¥E¥u1/4rIAaIA)

Device (¥ O¥(;¥“¥«, lA¥EAurIAaIA)
Screen (2eIIrI11/zA®3/45E0)

XInput CEAYEDPII; H1/AA®YV4EG)

Files  A4dE \dYOYOYSYEHYNYIH: — RGB YOV YU, V¥ o YN
oD ACHIEbH | ErPTE Y N¥ Y S¥ DY GYE¥CP¥Graeri AR A 85D [SebHt Xl Adri
LSO AT B sy A AR D :

FontPath "path”
¥O¥©¥0¥ECI Lo DI©(¥N¥1)IGABAeIICIDI11 £PAYNY I X
¥4,/ ¥Dr¥O¥O¥GYE
YC V¥ YU V¥ | —mm¥c¥£¥‘¥- YIYE 200¥ ¥O¥PrCYe A UnAry ¥e¥ I¥ERCH | £
E£;0d FontPath - U AR s » X bt K ¢IBOEXD -6l ¢
nIIZE¥y‘ 1A1¥DII—|»EINl?IlIt:¥0¥©¥0¥E¥N¥1 (fontpath) C6°TA®11EIDIII £

X11R6 d X
¥ /DY OYOYO¥EY ) 1A¥DJDE¥O¥©¥0¥EJDE)I>< yadrérﬁDEII-@ACl/z
gy | £¥O¥©¥0¥E¥y‘ VDA Y41 V58D "<trans>/<host-

name>:<port_number>"
E¥OYOY¥SYEYNY I (@ Adoubl | £13:00D | (Y O¥ O¥ G¥E¥NY !

"/usr/X11R6/1ib/X11/fonts/misc/,tcp/zok:7100" AODEeC YA V¥ e
YCY£RY™ YE¥e /ust/X11R6/1ib/X11/fonts/misc ¥ X ¥y YDA Anrbet £
KB/ C O AR ¢¥Y | V¥EEO L 7100 g TCP

xCAUASEEIyE (listening) 318 zok MEAt¥U¥I¥EQC B I/Exrs
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This option clears the RTS line on the serial port used by the mouse. This
option is only valid for a mouse using the MouseSystems protocol. Some
dual-protocol mice require both DTR and RTS to be cleared to operate in
MouseSystems mode. Both the ClearDTR and ClearRTS options should be
used for such mice. I:ﬁri¥a¥x¥ ¥g¥orl¥b¥l¥1CC>>EINdré¥ YEY(¥E¥Y |V ¥Ed
RTS ( ®1BDYEHXAYE obH | £ Y ¥x¥- ¥o¥od MouseSystems

¥x¥1’¥E¥3¥eC€)>>EINdIé
YP¥¥IAY sl wCH ;£ ££2QAI1¥><¥1¥E¥3¥eII-»EII EY¥D¥¥Ix(C  MouseSys-
tems ¥ay/ 4¥EIZ€)>>E11IEII-II DTR ®1263E RTS

(,®lafrf)¥e¥>¥A¥EdréE—-Ixn—|D¢Ié@d £  ClearDTR & ClearRTS
STy By oY Y¥- ¥oY O € 20A R XYY EYYE by IEYDYI¥I0CH - (0Ot £

Monitor Agd¥a¥Ey v/ 4ZCI>>AIIDE¥a¥E¥u Y 4I:C>>EINdIErII:E1§A><dIE
YO¥CY ¥4,/ ¥Ed°il+dAe yArbet (£XF86Confi g YO¥¥¥edioa i ioAEY .4
Monitor A& »xrtbd | mdAad}EUEI/ oIS By rél:(;d

Identifier "ID string”
I:BI:iDI"Elﬁri Screen Adoe2y/ s Bl e s a¥ ey, 1/ o1y 4.
E. B, »iloxCy exbet | £/ 8t/ sdd Monitor Addly 4 4idY/ At rerBxn i
E, wiloeABAS R rA £

VendorName "vendor”
BAAE2A LATUAYAYEY, |/ sdAY 2ARAY 4O S HAR A

ModelName "model”
&IIAEZAIaIUrI¥a¥E¥u 14 41:I¥a¥(;¥el3/ it 4I( 4,13/ )OI S /B DAunq;E

-6- Formatted: February 2, 1998



XF86Conffi g(4/5) X Version 11 XF86Conffi g(4/5)
Release 6.4 (XFree86 3.3.1)

HorizSync horizsync-range
A¥a¥EY;V 4II>AIUEIJICaECA-} iy 4pCE60rIAO°éEy mABAembrzl £
horizsync-range d¥<¥o¥DCCﬂ[eAUréﬁqJI¥>ﬁ[nq)coAIIXEy IIWIE OAI
¥e¥¥Er(Cd  £Ey Iirx;‘récoAIIUBCAII()0>MI6¥I¥I¥O¥0CC‘][eAUQAI{}ﬁIIICd £
E, Vo aeCddoed; 0AIdA+Td  kHz xCdifMHz wi Hz !0d
aIXIEEOIIJrIEDE MHz @i Hz I:Q@edIEdIECEEEIéEIDd £BBeCT; K 6
(JOAIII-'¥O¥C¥“¥a‘ Y ¥E¥AYEY, 1V sATIEY 4y dDrA0BTsY Jilcd X
1Y ¥D
DEC§1/ syt | £ A TIYAYEY |/ adl/ 420 AATA Y 2fis Y/ o/ BerenCrngH £

VertRefresh vertrefresh-range
AYAYEY |/ sd>ATIAA;AAY 1A 1Y 4hCEOHAOEY OABASDA (£ vertre-
fresh-range d¥<¥o¥DCCﬂ[eAUréﬁqJI¥>ﬁ[nq)coAIIXEy IIWIE oAIII
YeYIYEeCH (£Ey drprs; 0 AT ABoAd 6>ﬁm¥HI¥O¥oCCﬂ[eAUQAQIﬁdK;d £
E,V zaI(;IIIﬁIiIéIICOAIﬁA‘FOIII kHz CoifMHz xi Hz w!0d
aIiIEEOIIJrIEIE MHz xi Hz IZQﬁAedIEIﬁIECEDEIéDIDd £BBeCT; 1 6
COAIII-'¥O¥C¥“¥a‘ Y ¥Ee¥AYEY, 1V sATIEY 4y dbrA0BTsY Jilcd X
1Y ¥D
nEc§1/4+qunnpm 8y JOECAYA¥EY 1/ sy 42°- AAIAY 2 Y i/ BEsnCigr £
Gamma gamma-value(s)
Ya¥E¥;V 4Ii¥—-¥o¥DEaAyIiABAeIf)1OHQIﬁrIAE2A1aIUICd ££+13AIIGOAII:&<
RGB 1/ 08/ A AD+pAL3AA ; 6AIDABAER DA | £33 Y 46E0IIA B X
¥u; Y/ D xC-ER 1oy rebss £

Mode "name”
dE£GOIOK;>medm¥O¥C¥ ¥A; Y ¥E -1/ 2O Drerd E Y/ soncecbid | £ R
¥O¥C¥a ¥a;v 4¥Edy—1/ zOlCII/ pgetecel EndMode 100CH £
YO¥CY¥ ¥4V ¥Ed -/ 2O BT Y 4l pxCul:

DotClock clock =~ R o .

dxd/ ¥4 FECEINAEYEYAYEY™ ¥i¥A¥ Y 4pCE;60CH £
HTimings hdisp hsyncstart hsyncend htotal

d B A dA” ACAlcoienbat £

VTimings vdisp vsyncstart ysyncend vtotal
d;AAY 4B A" A° Al el £

Flags "flag" . .
d¥a;V 4¥E¥O¥e¥°DIAE2AABAeIi)>ﬂAeDEDDd £ ""Interlace o |
YHOY |V MY ¥I¥aY #EngmrenﬁnErf»ﬂmbd £ "DoubleScan" H
X/ 5/ 4riIiAo°°ApIt)}51/ 2ARERIEYA; Y ¥ERCH [ £ '+HSync" oS
"-HSync" dgaf, A iy ®1adEA- rf)Aa Adxbet £ "+VSyne"
"-VSync" H;AAY AT u6®13601‘][EA HA? Aomi)nl £ "Composite"
DI¥°¥e¥O¥£¥A¥' YUY ¥EceAD+pooBmiD; ¢
YI¥O¥Y ¥, ¥A¥E}E& uri»@ennb}il £EOII+2A11 QD ¢t AR Y ¥EYO¥EYA
¥ ¥0;v 4¥EICIi "+CSync" & "-CSync" XCY¥GY¥Y ¥, ¥YAYEAR id
(EA- IIﬂAa AdY ;DlexerCrred; £
HSkew hskew
2eIIII+IA1/ @ADI}II«ZIEI/ 2 47 2ACY 2 ®lad- oY 0¥~ Yo¥e; oo et | £A " ¥ )/ ¥DRC
B 4OEGOE NG Dot | S ¥x¥- ¥e¥ ¥ 1)/ s¥FDRA G o Bres
(B3I
E, VaAIDAOR” I iE-IxptogaaD A exdbrred; £, AF ; A" rOrsAyBres "y siled

-7- Formatted: February 2, 1998



XF86Conffi g(4/5) X Version 11 XF86Conffi g(4/5)
Release 6.4 (XFree86 3.3.1)

ol 0AIDAY 2AnE AR £A6°° ApH°C, ad; 6¥O¥ ¥¥er2ellde | rincwAnErs
¥ ailgredd; OATRD, Cre B pAR £

Modeline "name" mode-description B
rI¥O¥Q¥“¥a 4 4¥EIIABAeIi)£+1OIClOCtIﬁIIICd £mode-description e |
£ I?IADIEOE—uIEE—-IKmZBIIZEgZ cYv zeIZI£3IZAIIE—|6UCCd £CY. zeIi¥O¥ ¥¥e
¥~ HYAY (| £AD+deé¥a. Y 4¥EII¥O¥ ¥¥eY¥ ¥¥AY dY 41)CE6016£+QAII¢0AIIC
HA bt £/ 4 dBOE—H aE(JEy pdA” A°AIRC¢£” HAH; dATDYEY I ¥ERC A E
nobad ; £/ zriri‘/ 411131 oAIII hdlsp, hsyncstart, ‘hsyncend, htotal
CHd ££3EOIUEIE0E—|CI(JaA3/ 4Ey pDIA APAIC ¢£” mAd; 6ATID
¥e¥1¥EIC>>QfAeIICIDd £/ [/ 4Iiri OAIII vdisp, vsyncstart, vsyncend, vtotal
oCt i £°C, aIIEoE—urID?/ 2IIA3/ 4I1¥a‘1/4¥EDIAAA§
KO S ¥ O¥ ¥ YeY I¥ECH | £Interlace dY¥GY, Y/ MY 1YY XE

o brt £''DoubleScan' IZIAo""Abﬁf)}El/ zAIEdIE¥a y 4¥EICIII £

""+HSy nc" & "-HSync"  djaE A’ uc®1a§:I‘]1EA If)Aa Adoxbrd £
"+VSync" dE "-VSyne" djaAY 1A i ®1adEA-HA® Adribot £ "Com-
posite'’ dY¥&¥O¥LYAY YUV 4¥EII-AD+pII QZBQCD i¢
YI¥G¥Y ¥, ¥A¥E}Ft s &rbr | £EOII+2AII ioje DIfieest IIAer¥°¥e¥O¥£¥A
¥ ¥0;v 4¥EICIi "+CSync" DE "-CSync" IC¥3¥0¥Y ¥, ¥A¥E}& id
(EA- II-|A“ AdY DIexerCrred; £/ 48 -d HSkew XA BN Y zDIeDIDI:il £

Device Add2eAiiy;” ijE¥O¥CY YUY ¥E FdA&uAxCHl ££+DA°E3/ Jad Deyice Adr
XF86Config YO¥ ¥¥ eyt morrb | £ A 4xC
SEINY DIexe1aTUd Y o pdidBd reC ;
Identifier "ID string"”
Y 4 Screen Add Amd¥O¥CY ¥/ HEC2Y 4B ¢ B, mil6eC
AAebd €0/ 3/ ad - Device  Aad) AR£xdRdy 43/ 4leCrfinsanD
jese e peteq) £

VendorName "vendor”
BAAE2A 1aTUd2e Ay DIAY 2ARR4Y 200D £

BoardName "model”
BAAE2A 1aTUd2e Ay 01y sA oA el £

Chipset "chipset-type"
B AE2A LAIU¥O¥CY YUV ¥EE BB A¥ AYx¥-¥ A¥EO A exdbd | £
X
¥u v 4¥DII-¥A¥A¥><¥>¥A¥EDI . (FOC§Y artxtny caEYO¥CY* YU / DA 1°°
IéqIC i ¢E@Ed3/ 41l QEﬂbUCCﬂWIéCDBm i £

Ramdac "ramdac-type"

IﬁIIAEZAIaIUII¥O¥C¥ YU,/ ¥ BB RAMDAC
d. ;cosAedbd £ V4 (JOIi X ¥V FDCABEIN oBbsn; ¢ X
¥,u‘1/ ¥ RAMDAC

FOCSY abxirery e ¥ O¥CY¥ ¥U |/ ¥EDA 10 O deedcC ¢ E@EAY ailg
EﬂcUIi;IIWIéIDII&b | £

DacSpeed speed
B AE2A 1alUA RAMDAC dY/ spCE6(E4AT RAMDAC
YAYAY-dY 44 °0° b bt oA énba £/ 4pCEod - MHz
I{}@eﬁ@d £V 47 (oA X ¥uj/ 4D I(;IIIB»EINIIII@IJIDIIIII—- ¢ RAMDAC
A 4pCE 6% X ¥u; YV 4D
E, V2 adAA¢Y 4pCE; o UdErABEY 4il B E—~IxaioRebal | £

-8- Formatted: February 2, 1998



XF86Conffi g(4/5) X Version 11 XF86Conffi g(4/5)
Release 6.4 (XFree86 3.3.1)

Clocks clock .. o
HYOYCY YUV ¥EAYEYAYEY ¥iYAY o enbd  £YEYAYEY ¥i¥YAY dY «pCE;od
MHz xC; ¢Ea}E3/ 4®; 0 A ARCHA B B DO ,£()0AIIZUEE0A“ jo )|

1EO‘][aIII kHz
RCABR b [ £¥ Y¥AY HAeY 2cBORY 2 ATxeCH j£A® Adry,
¥O¥C¥ ¥,V 4¥EEEAD+pI:€q) Y 2 EOE oA e E -, UnCHt | £E£, 6d
Clocks 10m>{meqzrm@mengmz;n LHNY¥EYDYOYEY ¥i¥A¥Y d
¥A¥A¥><Ae Ud¥O¥Cy ¥U; v ¥EBECH ¢ ClockChip o 1AIUd Clocks
IIAaiéiECEIéCIDIﬂ £Clocks IilaIUIi¥><¥1’¥°¥e¥ID¥O¥e¥' ¥1’¥A¥_ je@e |
IEII¥U Y 4¥ECCCIE—|(,UIZCIII¢IéIIDBﬁ)II- ¥V NP }E>>pﬂ5¥_ ViI¥YAY dA.r°
mAynrr 100 o/ i g RO A S BRI~ 1 X bt £

xrer IZ’AI:&d¥a¥E¥u1/4ICII¥ YIYAY HA L oElaASA | 1 et £

ClockChip "clockchip-type"
B AB2A IATUAY Y ¥EYDYOYeY YIYAY™ ¥ ¥§¥IWV 4¥()Ae UdY™ ¥¥AY
YAYAY- (oA endbd (£ 4 6011¥><¥1¥°¥e¥b¥0¥e¥' YYAY™ ¥A¥YA¥xAD+pd
X ¥V 4¥DCCCIIB»EINIII?{@IJIX11 £7 U dj¢3° Ao X ¥/ ¥bd
¥ YOYEPHGYDYEYA¥ ¢¥erh»2Y (Bl pAR £

ClockProg "command" [textclock]
oo AE2A 1ATUA BEO¥ ¥ ¥e¥ard A drer command oY sA1OxAE
YO¥CY' YUV ¥BAY Y¥YAY HABAe&nrbol | Y3YDYSYEATY o3/ «IA¥O¥S¥N¥1C
[ oEtDaTbst (LY DY CYEA Y ¥x¥. ¥g¥onl>{mergntrmm) £

n@dlalUt@EINmrenEm.nglocks 10d1AT0dY,;V S¥DRCIgIN
2ACY 38 O ATONA S EE-Dxitiprerbrd (128 °EY 4ar11/41)(;E60r6>>QAedré
Eﬂlxnﬂwrmcﬁn jele pete) s textclock EaHAE2Ala]UdA | ¢

¥/ DY 2 DagBad(Eod VT AUA@Y »pd), (¥ A% ¥1¥E¥a I/ ¥R
Y ¥i¥AY OABASHKE command_ 0V 4A10drUrx¥M Y 4¥DIZEAA11 o2
ARt (£ textclock A Clocks 1ATUdRO0d °1 A xondftsioDiars:

e Redey] LMIIAAA -ATAY - ¥I¥EYA| V ¥E-Y <Y Y¥E¥PYO¥eY™ HYAY dY Jlgj¢
E-Dxffireba | £

YV3YDYGYEHE, V 228pY DITOY ¥EY¥OHEYAY Y3¥GY¥Y o)/ s¥eri3ine Aorsnin BEO
¥/ ¥ id 3CY 4AIORIDH, £ A C K, oYY DY GYERE A Tt £

°CY ¢t GAEARY 4®od B MHz
A+Clx IE‘/ 4pCECoIC, ¢ BOATUA G 6 A Clocks
1aIUIZI°+ Ve @ie £¥3¥I>¥0¥EIZI1/ 2 I»Y 40 A0 0 Y algd

A/ iy 2 HEC; ¢n/ HeCrbd/ sl 1-254 /Ol 0ARAEY 2V 4 oot ;£

¥3¥D¥0¥EI11/ 267 Y 40A0d¥°¥e¥0¥£¥A¥' ¥a;v/ 4¥E16ABA611 i ¢¥U¥A¥E¥ Y a2y
riq)i)weIIrIZOAuAUrﬁENllnnbd £¥3¥D¥O¥EII-|1/ 267 W2V IBY 4 COIIIIECE

¥/ X¥DOY 2 I>W33Dd £¥a;Y 4 4¥EAUI€A@1 IIAOA&FCI/ 4° COdIEIE‘¢¥aH/ ¥E
AUIéAQﬁ IIAa’ACIG¥,u, Y ¥DA A3100bd | £¥3¥D¥6¥E Y/ 4° COxxy

¥ ¥i¥AY dEN! A 10806 £

Option "optionstring”
B AB2A 121U ¥ ;Y FDAG ¥ E¥EE¥D; Y/ od Aagicg A~ A Urfxeidd
Y/ qonA® AoeCrubit | £E£, 04 Option 11U A & pAT oA e
»axbd (£ optionstring WCIH ol ;DISEYEYERHD; !/ oL 30 Aodts X
¥V 4¥Dﬂ¥a¥o¥e¥I¥O¥D¥E¥a¥¢¥eIEy—l/ 20111'1@3@1'11 £

VideoRam mem . .
B AB2A 1T Ud ¥ ¥e¥O¥E¥AY YUV B Ae° UnoBrs¥O¥CY ¥ava¥ed
Agrimcd- A e £ ¥- YIYDYHE A+ IO /B TARLA £
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UBROEAY aile X ¥u; Y/ FD-¥O¥YO¥LYAY YUV ¥EbA " dUnA¥a¥a¥ellco
C8Y 4ot CE- g ebosst £

BIOSBase baseaddress
BAAE2A AU VGA ¥U;V ¥Ed¥O¥CY* BIOS d” SATY¢YEV¥ b e
djedd X ¥yl FDCE 1/ ACBINAEY YERYIAEAAE  0xC0000 xCxi £
AAIE¥ID¥ﬂ[ v XU,V ¥EAAed VGA
YO¥CY* AGAOdaxr pAndY. ¥IYAFACH | ¢
0xE0000 B Udins¥¢¥ERYId: BIOS x A Ul | £YO¥CY
BIOS = 0xC0000 °,E3°IEr§tré3/ Algd ;¢ XF86Confi g ¥O¥; ¥I¥eIEII3II OAi
YOYERY IO A St B xctoprebod £y sAned. X ¥/ 4¥D§IIEDIIA
g BIOS  xX0¥¢¥ ¥>¥lmﬁmﬁdbﬁn¢n£e>x)z:E,¢M iV 40EOH A 1°° AE3—C
BIOS rb»ExAxstdidengesoot AT OB HARLA £

MemBase baseaddress
rﬁIIAEZAlaIUrI¥O¥C¥ ¥U Y 4¥EDI¥e¥E¥¢¥O¥1 X4 4¥a¥D¥A¥O¥ ri¥a¥a¥eri OA1
¥¢¥E¥¥lri)>@enrbd mnlaIUdﬁrf’er X¥uY 4¥DIC>>EINQ¢M ‘¢ LS IF
X ¥V 4¥DIIAA°~AAIf)II3II 6A1¥¢¥E¥¥IICE1/ 2ACKHDA [ £

I0Base baseaddress
If)IIAEZAIaIUIUIEI/ 2DHI?I 5A1¥¢¥E¥¥lrf)>@en e Do malaIUﬂﬁﬁ’ od
X ¥4/ SFDPARECHEINFEDH £ 10° U3° AdHine X ¥4/ DAY ¥6¥E¥¥6
¥D¥E¥a¥¢¥exdh»2y B IIAW&:

DACBase baseaddress
If)IIAEZAlaIUII DAC I?I 5A1¥¢¥E¥1¥kﬁ)>ﬁ%6ﬁ@d mdlaIUdﬁrf’md
X ¥4/ SEDPARECHEINEEDH £ 40° UK3° ASHre X ¥4/ DAY ¥6¥E¥¥6
YD¥E¥a¥¢¥exdh»2y 4B IIAW&:

POSBase baseaddress
E@IIAEZAlaIUII POS, I-'I 3A1¥¢¥E¥¥11i)>@en@d mnlaIUdﬁIfl‘Xd
X ¥4/ SFDPARECHEINEEDH £ 10° U3° Aotz X ¥4/ DAY ¥6¥ER¥6
¥DP¥YE¥a¥ ¢¥exh»2y/ sEx o IIAW&Z

COPBase baseaddress
If’dAEZAlaIUII ()OAI+e»>¥3¥><¥f¥>¥A¥y d° 5A1¥¢¥E¥¥1If)>m6ﬁ £
If)ﬂlaIUﬂﬁI?Qd X ¥V 4¥DQAII+CC»EINMID1'11 £/ 0°Ud3° Aorine X
¥V 4D d¥a¥0¥e¥I¥O¥D¥E¥a¥¢¥eIf)»23/ JEC R Q’AI{LM;E

VGABase baseaddress
E@IIAEZAlaIUII VGA ¥a¥aye
5A1¥¢¥E¥¥116»QA611 s Dol £81 aIUIIIIIC? I-'Xd
X %41/ SEDOARECHEINFEDH £ 40° U3° ASHire X ¥4/ DAY ¥6¥ER¥6
¥D¥E¥a¥¢¥exh»2y 4B IIAW £

Instance number
I:SDIAEZAIaIUDI
¥D¥q; v ¥U; A 4¥EEEAEd31pEDﬁr¥BIéD&§ ¢3EA¥¥<q i 4¥EDEAe U
o ARTE) 4AAI jo I8 5A1¥¢¥E¥“¥1If)>@en jo el mqlaIUdﬁri’rzd
X ¥ 4¥DCAI£HC»EINI§LH@III £ 40°Ud3° Aodré X ¥y DAY ¥O¥EEHG
¥D¥E¥a¥¢¥exh»2y B rlAqtmil

Speedup "selection”
BAAE2A L aIUI-'I2AC Ve QIIEII jogest aA®21/ 21'IA“ AOIG»QAGII bt | mqlaIUdﬁIf o
X ¥4,/ FDFARECOEINGUADH £ 4U° U AGHES X ¥4,/ DAY ¥6YEV¥s
¥D¥E¥a¥ ¢¥er»2Y 4By IIAW £
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S3MNAdjust M N .
BAAB2AIIUL  S3 X ¥V Do (£ ,0°Ud  XFS6_S3(1) d
¥ YOYEPHGYDYEYA¥ ¢¥erh»2Y (Bl pAR £

S3MCIK clock
BAAB2AIIUA  S3 X ¥V Do £/ ,0°Ud  XFS6_S3(1) d
¥ YOYEPHGYDYEYA¥ ¢¥erh»2Y (Bl pAR £

S3RefClock clock_
BAABZAIIUL  S3 X ¥V Do (£ ,0°Ud  XFS6_S3(1) d
¥a¥0¥e¥r¥o¥D¥E¥a¥¢¥erf) 2 JEE TARLA £

Screen  AsdAAsd X ¥uY ¥DeCINarears¥O¥CY YUV FEEYa¥EY; [V 4
Ko el ¢t/ JBCHEINRE 1/ 2A®Y fr RN p (£ AGRCl-, apB1alUd
1/ 4ot RErCH -

Driver "driver-name’ o
/3 9d  Screen  Add  Driver  1AIURCY iicd cce E-Dxitipre
o i £driver-name A/ 8/ 4Iiri Screen AdxCY zACEIéCEIIIf:ﬁCE
anIIJrIiIDIIIIJrEDDﬁ’) EYEYEE¥DIY o oid X ¥/ ¥D(Vaax d X ¥l ¥D
nﬂ}EAgtIIQZBZCé IIA"E3/ 4ad¥E¥e¥I¥DIZI1/ 411a)rf)AEd31prﬁrf« eAen ¢, Ajld
Screen AarC>EINmbot | £EIN2ACY 3EYEYEYHDIY 43/ 4l 4t cenCrt

Accel
Mono
SVGA
VGA2
VGA16

Accel HA" oYY ¥¥ERY ¥, X ¥/ ¥DrCINmbet (XF86_Mono(1) 1
XF86_VGAI6(1) o2 Bl pAnim) £ VGA2 i VGA16 A 2-¥O¥A¥E

o) 4¥O¥AYE X Yu;V %D X/ xiny VGA
YEYSH¥D,/ #CINab £SVGA A XF86_SVGA X ¥4V
YD/ TN £

Device "device-id"
d>EING D}JIZC¥O§1£(;¥B ¥E¥C¥I¥Dy—l/ 20O K o £

Monitor "monitor-id"
AYAYEY, |V ap-Y 20500 bt | £

DefaultColorDepth bpp-number
¥/ SDRCBINAEY &6V o/ s3c0¥3¥P¥GYE I O¥NY6¥a¥ -bpp
II(JOAIIi)»QAendml £

ScreenNo scrnum_
BAAE2A1AIUAES 626111 2 A®AY 411gIEEOlaEEOII+IIIIEE Y 2aII¥1¥' ¥ejV 4¥o0
AOx” I b £XF86Confi g ¥O¥ ¥¥ed Screen AaDII/ 2¢EORC
E .V 2aIIE012fEOII+II—| SAérprt ; £Ii3rirf)AOrL I e A E - gt
Screen AaDErﬁbIIaIUrb»QerdréE—'Ixmwréde £

BlankTime fime
HYIY Y[/ Y0¥/ D/ oBrtrABEALY (S AOHEerbeCrbp” OrbABAes b €
time AE~A+°TeCoRent ¢E, /AT 10 pCdj€ mad X ¥V ¥DrC -8’
¥ YX¥-Ye¥OorhA e B AUu2ARC ¢/ 4AlO>>pI:E (OADA xset(1)
sCENTY sDlexbat £
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SuspendTime fime
Y I¥™ ¥&;Y 6¥ Y +¥D; Y/ sErbAE “suspend”
¥ 40 AOHEEECrp ™ OO ABASHDA £ time
IIE—|A+°II:(;>ﬂAeII i¢E, VaAld 15 CigY/ 4A10>>1)IE xvidtune(1)
xCEN11Y ,Dlerba ;£ VESA DPMS | B” I¥a¥FE¥; ;Y B A [ gt oA X

¥u;V 4D II;IJIIBI/ JA, z pefer;coe Relty "power_saver"
Y YxY-¥¥OdY ¥ IYU¥GYEL- | uI(;ﬁzIE E—-Ixnﬂmrériml £

OffTime time
Y I¥™ ¥&;Y 6¥ Y 1¥D; Y sErbAE “off”
¥ 40 AOHEEEbeCrp” OO ABASHD £ time

IIE—|A+°II:(;>ﬂAeII i¢E, VaAld 30 CigY/ 4A10>>1)IE xvidtune(1)
xCEN11Y ,Dlerbd ;£ VESA DPMS | B" I¥a¥FE¥; ;Y B A T oA X
¥u;V 4D II;IJIIBI/ JA, Z pefer;coe Relty "power_saver"
Y YxY-¥¥OdY ¥ IYU¥GYEL- | uI(;ﬁzIE E—-Ixnﬂmrériml £

SubSection ''Display"'
o 1ATUder AR YCYE Y- AY AA A - Ao A et e B0 A A (¥ ¥ Q¥ ¥-¥¢¥0)
rCxtj £8dE0Asd  EndSubSection laIUI(,”/ 2 Do ooy sAod X
¥/ FDEYEYEYHD (Barsi¥O¥CY ¥4/ s¥EA° 11—11(;E—|I><DEDEIébIDd)
AD+pd B~y UnCrl | £E£; 0¥ CYEY YA/ aquicdorB 16 X ¥/ ¥DoCd
I:A°E3/ sad  Display EuAanﬂAeyAquﬁnmu;m@n&EE&od Display

EuAa TR A& ATURIABTEY 4l ¢/ 20y 4 Depth
1ATUd Y 2AF£x s Bjeseeiotieled E-Ixxengeebdd | £Display
EA&CH»ZA eoCroocg 1 aTUd Y/ 4Bt ool :

Depth bpp

rﬁdlaIUd£+QAIéréAbrf d Display EuAarI—' Screen AarEAe,uAIJu
jeleiseesh7) 411QIEE—- UrCxt £Display _ EuAaII-£+QAIIAII+II3/ Algdie X

¥/ DY sA10ppd Y sudE, Y/ 22 ATcoA et £ £oArerA 1 A
Display EtAam AépAqaBesy 4119‘ ¢X ¥u; YV ¥D

o INKRE Y/ agih- EASbrt j £X

¥uV DY 4A10>>pdE°1AXdIE(Jl/ SEOEGASE Ae,uACiIJDd £E@EA X
¥u;V XD(V 43X A¥YE¥EY¥D) AEL; 0 Y s30¥ XY (Y 4
YEo oAb  £hpp cOMECE; 0ATd 8, 15, 16, 24 o 32 xC

LA II@¥ 1V ¥D(Y 42X d¥YEYEY¥D)

II—|A QZECOAIIi)¥y¥Y 1V ¥El ot £bpp d0ATR 24 X 32

dy dlgie X ¥ 1,/ D/ X300
YNY |V YEORIEY Ao AR AN 4080 bt £

Weight RGB
B AR2A 1aIUA X ¥u;V FDre 16bpp
1{21/ JA1OBTEY 411913EA6ADA"1'E RGB

Y s ABSEOxtEb#2A i cbid  £8H /> ASBEOrd ¥3¥D¥G¥E | Oz it (
XFree86(1) m#wmmm,m@m 16bpp X ¥uY/ ¥Dd 555 £ 565
XO¥ XY |/ FEBD | £y (U° UsboAB ¢3° Aodxe X
¥V FDAY YO¥ V¥ GY¥DYEYA¥ ¢¥erd»2Y (BB pAL £

Virtual xdim ydim
B AE2A 1ATU BTNk 0623/ 4AUZeIIII20AuAUIf)>>QAenDDd LE@EAY ¥, 4
d X ¥/ ¥oeCd xdim 4 8 w16 dCUCOII()§()ODC‘¢¥a¥I¥_ ¥id X
¥ui/ 4DCA 32
ACU ;oo B xitsprebl ; i Uhing Y ail gl ¢
130 xériny, 6 ADDY «@cuirrUod  ADE " Y rxicbet | EEGFEA X
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¥u Y ¥DrCH ¢

AN EER 2 S AU A o A gt SRR O¥CY ¥4/ B B Y ouinbut ;£
23/ AU ABA&refiad/ 4ilc)¢2Y sAU2RIIH20 A AU Modes
AlURCT

Iém{A—'A,uIEA EYO¥CY ¥4,/ ¥EEA " At/ BA&nbdd j £y mAxed

¥y‘1/ 4¥DI(;IIﬁ3ﬂ1aIUII¥y¥Y Y 4¥En13§mlim’) £ 4U° UCEQAIIII@‘¢3°AOIIIIE
X ¥y FDA¥ ¥0¥e¥I¥O¥ID¥E¥a¥¢¥eIf)»23/ 4EIII?{ZE’ CA £

ViewPort x0 y0

BAAB2A1AIUAY 567 62811 | ¥/ 43 b ABA bt | £2/ 4AUZeIIIZI2oAuAUII—|°C1/ 26
dYO¥CY¥ ¥4,V 4¥EI120AuAUCE°UIEIE3/ / il grArt” ﬂ¢mn¢rénbd L8 131U
B ailcy¢l/ 267 i2elld2y s AU2elTi e A aet-irErEreba | £

Modes "modename”

IilaIUIIE@ECI X
YuiiV/ ¥DEE-; UrC R INAsYOYCY® ¥4,V ¥EAYey IYE
O &bt | £YO¥CY ¥4V ¥ETY 4/ i A~AUE Monitor

A4/BxC> menq /4 139 At o ATD T DG £E@GFEd X

¥u/ ¥PCAY 41‘11-'H><yaIbEb

B!/ sDTeRareddi¥a; |/ ¥R B YeY ' YEoEY 4 A o e £

BAYeY IYEAEneCe CY 26 1- | filixe¥a; )/ B~ BpdE, 1V adBEY oY " ¥a; Y ¥E
difcseCoe; £1-) Gy, Y/ 4¥Ebl¥e¥1¥Er11/ 20° A¥e¥1!1€E11E}EEoAa EEN” g
bt £/ ,U” A¥e¥1¥E}EI:I¥a‘ Y ¥Ed Ctrl+Alt+Keypad-Plus xCY 4jd¥4; 4

¥E; i ¢ Ctrl+Alt+Keypad-Minus

xCA°HYa; Y FEEAURAG B2 ACY 2 1Ol j£[16A1; §Keypad-Plus

A¥ A O¥- Y A U¥-Y / 4j¢Keypad-Minus o 1'% 08

¥V o] Y ¥ 1/4It)°OI£III:I>d i£]

InvertVCLK "modename"” 0l1

B AE2A 1A10A - S3

¥V 4¥DII1131C>@€IICDI11 £1Cf’d1aIUCIE 4 ad | AjId¥a; YV ¥E Eed

VCLK dE; AY 4 6E0E6A3/ s 40AOrf)EN llrmbnl £ "modename"” ¥ "x"

oCxy 1DeeY sl ¢ aIEMAeIIlréABAelaIUCC

Y 48V sficeopidnBn Axej¢ A" YA Y SRR YA Y ¥Ed ABAS AT A—tprymbet £

EarlySC "modename" 011

B AE2A 1A10A S3
¥/ ADABC A0t | £ LATUAE| |/ 2aednl/ s/ 4Iiri¥a‘ v ¥E Eed
EarlySC IIABAeIi)ENllnIbd £ "modename” oy "

oCxy 1DesY sl ¢ aIEMAeIIlréABAelaIUCC
Y 4aY aficoicEa, Axe;¢A” YA B YAV YEAABAEA A —~tpoihet ;£

BlankDelay "modename" valuel value2

If)liAEZAIaIUII S3

¥uiy 4¥DIICBI(;>>QA€II o Re £II3111aIUCIE 4 2a1'1d/ peties 4ICiII¥a 4 YE

Eed{6CoAU+ih” OIZIABAeIf)ENHmI)d £/ zDIABAeIIZeHrPoIélbIB Y 2¥ 4Y dE°iINg
£ valuel X value2 HOAK  0-7 IZIEI"IIIA"(J(A)ICICII o3

Eﬂlxnﬂmrébbd £ "modename” R

oC sy 4119d,¢rf>nl A A etE ABAS1ATURC

¥ say znmwinEm Axgj¢ A" YA SR YA Y ¥EdABAS AT A—tprymbet £

Visual "visual-name"

BAAB2AIAIUAE, V/ :ad¥e; !/ NEY¥EYSYREYIAEY 2/ 4 - AY 4o AB Adoidbd ;£ 1aTUd
¥3¥D¥0¥E¥e¥r¥om&élﬁ>@ell(;ﬁ@d( Xserver(1)
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A

X023 B DA £ 8bpp. . q4 X
¥u; Y ¥DeCEIN2ACY 2EEY 2V 4 - AV 22 Y 4 seeCal (B, V/ 22xCd Pseu-
doColor xCxt):

StaticGray

GrayScale

StaticColor

PseudoColor

TrueColor

DirectColor
16bpp XE 32bpp A X ¥/ FDCHEIN2ACY 2EBEY 2V 47 - AV 4°d TrueColor
oCat (£
1bpp A X ¥u;V/ ¥DxC-EIN2ACY 2EEY 2/ 4" - AV 4°d StaticGray xCd £
4bpp o - S , . X
¥1;V ¥DRCEIN2ACY 2EEY 2/ 47 - AV 4o 4B @oCHA (E, 1/ 2a0CH Pseu-
doColor xCxt):

StaticGray

GrayScale

StaticColor

PseudoColor

Option "optionstring”
If’dAEZA 1 aIUﬂ¥E¥e¥I¥DCIAO(][ ‘drt:"iAerIAa Ad1alUd»# ex it i £
Ef,od - Option | 1alUoeogierCrbet £ optionstring C
»EINIICI-'ILIEE w16d(3° Aortos
¥V NDAY ¥O¥ ¥ GYDYEYAY (¥ +F o/l Q’AI{LM £

Black red green blue
BAAE2AIIU <167 §oAeuAnbd i fbdAeuAd  XF86_Mono
YV ¥ A VGA2 ¥E¥e¥mﬁ)qqsrc>men(;mpm(3/ 20°Ud
XF86_Mono(1) 2 4E oo/B vAmsn) £

White red green blue
rﬁdAEZAlaIUI{ “Co” ()§C€)Ae,uArI e ek £II3CIAeyAII XF86_Mono
¥u/¥D A VGA2 ¥E¥e¥mﬁ)qqsrc>men(;mpm(3/ 20°Ud
XF86_Mono(1) »2Y 4E s cAx); £

CerOd XInput AGHBEAYAPIT ;" 1Y/ 2A@Y ¥x¥- ¥c¥ord-aienabet £ iy mAred OS
oCH Module AaIED@:ré3EA¥¥C¥D¥I¥1¥E¥e¥I¥DDUEA“¥1 [V XERD
VXY Y B (B 48, cCY 200Uk )i £

Joystick (¥.¥Y |V ¥EX/BIEY.- ¥1¥}Earﬂal:t ™ Linux, FreeBSD & NetBSD drB)
WacomStylus (Wacom ¥; ¥OV¥ A¥YEAY ¥, ¥ Y IYUYO6)

WacomEraser (Wacom ¥C¥O¥¥A¥EII¥I¥1‘ Y ¥u)

WacomCursor (Wacom ¥ YOR¥AYEAY q !/ ¥V :¥¢)

Elographics (Elographics d¥; ¥A¥A¥1¥ _¥¢;V #¥0)

SummasSketch (SummaSketch ¥ ¥ORYAYE)

Mouse (Mouse)

Joystick EaA4 pCd Y/ 4 1aTemzA 8aCoudbd -
Port "path”
dYCYDY¥ I YEYSYH¥D  OL L ¥ YUY ¥a¥e¥ O¥ [ ¥¥ed ¥N¥ Irh A B Adoxbal | £
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DeviceName "ngme” _
YCYDY¥IAIY 4 al(name)dABA bt ;£

TimeOut timeout
II¥(;¥D¥I¥1¥E¥6¥I¥DQ«C€£I 2
CA¥N¥e¥Id” O3Qrb(¥B¥eEADC)»p OIbABAemI)d £
BrCl 1 1y OATAY YU/ ¥ ALY GYOY- Y I¥ARAY YOYH Y AEYAY- HYCYDYY!
YEYSEHDICY 431/ 21t o8 ohHcfit bkt £

MaximumXPosition value o
A¥CYDY¥IYEYSH¥Dr-EGI ot X ° AE, H° CACAIDABA& DA [ £
MininimumXPosition value
AYCYDY¥ IYEYER¥DES 1 adxg X ° AR, d°CY «®@ATbABASb (£
MaximumY Position value o
A¥CYDY¥I¥YEYSH¥Dr-EGI o Y ° AE, H° CACAIDABA& DA [ £
MinimumYPosition value o o
A¥CY¥DY¥ ¥E¥EYHDES IS Y °AE, H°CY «®AIDABAD £
CenterX value

¥, ¥Q¥I¥1¥}E£¥A¥' II-¥¢¥I¥E¥eCI°IAOIEIXtIEIEC@dE¥C¥D¥I¥1¥E¥e¥I¥DII-|E015111133
X °AE, dAx;,” OABAexpA £

CenterY value B . o . R
¥, YCYHIYALYAY ¥ ¢ ¥¥EYed °TA OdEp et Y CYDYY IYEYESHD-EG | Sl xe
Y
°AE IiAa) rbABAennDnl £If’riboAIII-|3/ m&qmmm"cl/ zeIZEI— uCEDEIZ’Aq)
>>pDI¥ ¥g¥l¥1¥}E£¥A¥' II°IAOIf)Aan I:Elmlml £

Delta value

o | X
¥y ¥DESadtese CAgH 0 ATb ABAérbdt | £1a b° AE | xCirANmri| Frexy,
>>pli oABif) (+/—)value/2

EaAhy E-ATCABASHDA (£ [3DrC- e Asn/BT rAm £

WacomStylus, WacomEraser 32 WacomCursor EaA&Cd
xCH Y/ 4 1al U2 eoConbit :

Port "path”
AY ¥ORYAYEA UASq/BreY. Ye¥ eYe¥Y |/ ¥BEdY YUY Ya¥eYO¥ Y¥ed ¥NY I
ABAeII bt £ A ¥ ¥YOWYAYECES,, OII¥C¥D¥I¥1I6 B/ il g
o/ 4IiIiEuAaIEIZBIH1¥U¥ YaYe¥O¥  ¥¥eD A B A et B B~ xit-sprebal | £

DeviceName "name”
AY¥CYDY¥IATY 4¥ al(name)dABAebal £

Suppress number
d¥; ¥O¥¥A¥EII-| AE, If)A3/ 4A—IIDEID?/40AODI°IAOCIAy E-TIxbABA&DH £
ﬁdlaIUIi°imri¥b¥O¥“¥A¥Ed3E£c 011¥C¥D¥I¥1n—-EOIm@Ié3/ dlgi¢
°CY 2éd Wacom EGA&EHB A B A dEasiDrboss £

Mode RelativelAbsolute
DI¥C¥D¥I¥1DI¥a‘ 4 4¥E(AeAD°IAO¥a‘ 14 4¥EIAaAD°IAO¥a‘ y 4¥E)If)ABAeII o £

TiltMode
Dlliﬁn¥A¥e¥E3/ 1OEGDY; ¥O¥¥A¥EII-|¥N¥Y 4 4¥EII II%BIJEIEI:@(ROM
d¥YD; !/ ¥, ¥c¥6 1.4 °E3/ 34 ailg) ¥A¥e¥E3/ 4OEG0I- | vl £
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HistorySize number
(AE By | pdAadAcoib ABAsdbd (£E, V/ 2aAld 0 xCxl £

Elographics EGAaeCHY 4 1aTUcqmZA eoCoud :

Port "path"
YCYDY¥ I YEYEY¥Drh Ol ¥ ¥ UY- ¥a¥eYO¥ [ ¥¥sd ¥N¥ I A B A el £

DeviceName "name”
AY¥CYDY¥IATY 4¥ al(name)dABAebal £

MaximumXPosition position
d¥; YAYAYIY™ ¥V ¥6dEG!ede X °AE, ° CA¢ATDABAS DA £

MinimumXPosition position
d¥; YAYA¥IY™ ¥V ¥6dEG!ede X °AE, H° CY «®AIDABA&d £

MaximumY Position position
d¥; YAYAYIY™ ¥&;V ¥6dEG!Iede Y °AE, ° CA¢ATDABAS DA £

MinimumYPosition position
d¥; YAYAYIY™ ¥V ¥6dEG!IodE Y °AE, H° CY «®AIDABAe D | £

ScreenNo number
Y, YAYAYIY™ ¥&;/ ¥6rdAUA3mm s 2 IIBO Lasd ABA exrbrt £

UntouchDelay value
A2¢e] g Eikdxg (untouch) _ IE¥C¥D¥I¥III—|113‘£EIIIEDICIIAUQ>1) Orb
(10 ACU 6od¥B¥EEAA+°ToC) ABA bt | £

ReportDelay value
220V :8d°TAOd” OdAUB»D " Od(¥R¥EEAA+IC)ABA&b £

SummaSketch EaA&CH Y 4pd 1 AIUA 8Crubi :

Port "path"
YCYDY¥ I YEYEY¥Drh Ol ¥ ¥ UY- ¥a¥eYO¥ ¥ ed ¥N¥ I A BA el £

DeviceName "name”
AY¥CYDY¥IATY 4¥ al(name)dABAebal | £

Mode RelativelAbsolute

DI¥C¥D¥I¥1DI¥a‘ Y 4¥E(AeAD°IAO¥a‘ i 4¥EIAaAD°IAO¥a‘ V ¥E)DABAEK ot £
Cursor Stylus|Puck

Y 1Y YUY 1Y U¥ 6Kk 4

YUY, YO¥YNYAY™ tirdng ¢¥« /Y ¥erd- AV :oehABASmd £

Increment value
II(J 6180 Y 4ontee A °e AE ° CAgENZl/ zIIDbABAeand £

HistorySize number
dAx°ililod Agrigad ABAs DA £E, 1/ 2aATd 0 0CHt (£

Mouse EuAaDIE Y sad Pointer AZE A pCx (£
o/ A EOR2AX 1y 4‘d1aIUm>ﬁAeCCnbbd

DeviceName "name”
AY¥CYDY¥IATY 4¥ al(name)dABAebal £

XF86Confi g ¥O¥¥¥ediaAed<XRoot>/lib/X 11/XF86Confi g.eg diogerbul £
YO¥ ¥
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XF86Conffi g(4/5)

/etc/XF86Confi g
<XRoot>/lib/X11/XF86Confi g.hostname
<XRoot>/1ib/X11/XF86Confi g

A1°O: <XRoot>H X11 xdoBApax ¥CYHERY YEY¥erCHd £
iy 1all
X(1), Xserver(l), XFree86(1), XF86_SVGA(1), XF86_VGAI16(1), XF86_Mono(1),

XF86_S3(1), XF86_8514(1), XF86_Mach8(1), XF86_Mach32(1), XF86_P9000(1),
XF86_AGX(1), XF86_W32(1).

Ag1ii0 . 3 . .
XFree86(1) A¥ ¥6¥EPHGYDYEYR¥ ¢¥Erh»2Y +Ea il pARa £
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I#4uA° o
XFree86 - x86 ¥Db¥-¥orC A’ g UNIX INA X11R6

AalA
XFree86 HY¥O¥AE x86 YDY-¥OCA e UNIX x»yy  OSINA X
¥u; YV DOV 4y V2, nq}ﬁdl(;d £ XFree86 A X386 1.2 ECEA Xt j¢ Snitily Graphics
Consulting Service HEIAEX 1 1R5 18 6 A £ xibrixy £

15 A®
XFree86 AY 4jd¥ ¥UH, / ¥ EL¥CY¥ ¥I¥FACHEIN2ACY 20CH [ £:
--SVR3.2: SCO 3.2.2,3.2.4, ISC 3.x, 4.x
-- SVR4.0: ESIX, Microport, Dell, UHC, Consensys, MST, ISC, AT&T, NCR
-- SVR4.2: Consensys, Univel (UnixWare)
-- Solaris (x86) 2.1,2.4
-- FreeBSD 1.1.5, 2 0,2.0.5, NetBSD 1.0 (1386 DEdiB"UﬂMIIZE@d)
-- BSD/386 version 1.1 5E BSD/OS 2.0
-- Mach (CMU x€)
-- Linux
-- Amoeba version 5.1
-- Minix-386vm version 1.6.25.1
-- LynxOS AT versions 2.2.1, 2.3.0 and 2.4.0, LynxOS microSPARC 2.4.0
YIYAYRYi;u¥ - AUAS . . L ; .
XFree86 HCE2Y 31V sAEYDY¥E-¥I¥EYE, / XaEet AUAOY XY |V ¥EE
bt [ £:
Local
XFree86 DI°E21/ SA¥N¥IH Y/ 4] I»A3Y o Streams ¥N¥¥x-DI3A local AUA3
If)¥,u¥Y ¥4 pragiefeisesve b £(rﬁnﬁr(; n Ii¥(;¥£¥ 1¥x¥¥IEOIast)

/dev/X/server.n (SVR3 xE SVR4)
/dev/X/Nserver.n (SVR4)
/dev/XnS and /dev/XnR (SCO SVR3)

SVR4.0.4 I(;Ii‘gtAdvanced Compatibility  Package XEYFGY ¥R/ gL icieTeleld

jeee st 4119IE SVR4.2 IP/ dlgdi¢ XFree86 A SCO XSight/ODT INd Y~ ¥é¥x
¥¢¥o¥EQ€éDE E¥D¥I¥E¥e¥N¥A¥+ ¥, nEENHanAn 5 EISC SVR3
INdY- ¥e¥r¥¢¥o¥E xgd Jocal AUA3l'f)¥,u¥Y |/ S¥Ex /B [ £

Unix Domain i
XFree86 o | /tmp/. X11-unix/Xn ¥ O [ Y¥e0Y Y Y+YAYEINAEEIN

prbpl [ £330 n HYCYEY HAYEO lapCrt | £

TCPIP
XFree86 d  htons(6000+n) ¥Y ;Y ¥BEocgElx  (listen) 3bodj£88C  n
AYCYLF ¥ AYEO laxCH £

Amoeba RPC
Amoeba IJCIIE 4 2arIAI ®Y s AECH; £Amoeba
II;IIAIOO>>01aCEﬁHZE¢¥y‘1/4¥DIf) “YU¥I¥EL + ¥C¥£¥1¥x¥¥IEOlc€”
OOt G2 AR X~ ABrdEiD rrtaboss £
 AT-ABAS \
Unix Domain ¥y z¥+¥A¥E (SVR3 o 2} SVR4)

E3°H¥;/ ¥ ¥AUAIDY¥Y |/ HERRTE
VYU, S AEE¥OYOY- ¥ I¥ Avarcy ikl ¢ AUASDABREY 2 BOrn A B | prbriry ¥e¥  ¥r-pyrerbrt
opyey VB | 4/ .0d XLOCAL
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* AY-EN opEroAnd () i 2 ACY 2O [ £¥CYEY Ay oY
B (;A—anAUA3II-|1/zDIerEIéImE {dam D :0.0) oErABETEY dlcdeny/ nny s
AUA 1Y SAAUAIH OlocerbrCrq ¢EGHHEINY 2DIe; 1/ 00l it ERErbrCyf 1 Onpbrt £

A1°O»la: nﬁrirénl oS cd Unix Domain
Y YAYAYEAUA3AR s AY ¥/ ¥FAUAM. ;did oUfixg !/ see°-arCH £Unix
Domain ¥V z¥+¥A¥EAUA3Ib>EINdIéIEII¥C¥£¥1¥><¥1¥II3/ & B unix:0.0

R A e Dbt | £
XLOCAL ~ AJ-EN; 6B E2Y sd¥e¥ 1 ¥Er" Pbd/BhH

NAMED
PTS
SCO
ISC

/35 44 ¢SVR4 Named Streams pipe, Old-style USL Streams pipe, SCO XSight
Streams _pipe IE ISC Streams pipe OB/ s /Bl [ £
Bl A ¢ oA 1 1Y/ DA Adpdbt (ax D XLOCAL=NAMED);¢ Y 4a1:srr o |
Y zgl/ 2 EOmy YeY YR A® Aodnbod (Taxt 1 XLOCAL="NAMED:PTS:SCO");£
o AJ-EN; 0 AEB I pDABIEE | |/ -2 ATy 44V »ficbod £SVR4

xCHe CY zeDEI¥AeAaIE AUAME NAMED If)ba3/ JO /B £E | 1/ 22 AId
PTS:NAMED:ISC:SCO oC £

AEIpBAE, 1/ AATDA ATA* AR 1 D ¢ XLOCAL
DA~ AIA*diAeuA(define) (F/ Wigsh ooy ksh cO»EOABEED _export)

je3e pegeuielty startx/xinit ri)»EIiIEIéID‘ ¢.xinitrc ¥O¥ Yoy Ae B
AépAnibo el £xdm jeiDieie Diese ) <XR00t>/llb/XI 1/xdm/Xsession
¥I¥~ Ye¥x¥Ed ARy dEA8uAnbrigr; £

YO ¥-¥C¥6
Xserver(1) Y YOY SV GYDY Y AY (¥ ATY 4id¥ )V FDOBIY ¥x¥-¥c¥6
A AA AT AR e | ¢ X Free 86 d°F2Y sdY3¥ DY Y EYEHH Y ¥x¥-¥C¥orD
Y 450 EOR8 60 AE -t b

vtXX XX d XFree86 II—|>>EINIIIIEZ3/ 4AUA1/ sE6(Virtual Terminal) d¥CYDY¥IEO 2
<@ § £11311¥“¥><¥ ¥g¥ori)EOrI+IEIIIE ¢ XFree86
DI"Cl/ 2eDE»EIN2AC1/ 211323/ JAUAY sEoxbd 343 A GH/EDH | £n3d¥a¥><¥ ¥c¥od
‘syscons’ g ‘pevt’ YE¥6¥¥Drpxt SVR3, SVR4, Lmux £ BSD OS
A= GeCH £

-crt /dev/ttyXX
SCO dB¥¥Y |V ¥EoBubel £ vt ¥ ¥k ¥¥GEAAUWC ¢SCO ¥ 4ad X
¥/ DA B 1A- nI°UnEAoq[,mpm £

—probeonly
1Y 40REGHA L | AN/ DY o* Dbt | £XF86Confi g
¥O¥ ¥I¥erirf>ri¥a ¥><¥ - ¥¢¥0
mEqu,nEnngnaﬂNwm:c (¢ 4BA 1 ° BRI 4O GAY3¥AY 0¥ B o/ rc
oxed £
—quiet i BrpdrUEOEAYAY¥ Ay |/ ¥, OIDBridbd | £
—bpp n ¥O¥ ¥>¥eEeCI¥O¥A¥E orf)ABAemi)ril £E, V/ 2Ad 8
oCd £EIN2ACY zIJEAIDI 8, s, 16, 24, 32
oCHt | £t U/ A ot dUSY 1 V SDRCHEXT rsoictoCH et £

—weight nnn
16 bpp xCd RGB V/ 2Ad3EOII+Ii)ABAeIiIbI11 £E, V/22ATd 565 pC j£88d 16
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bpp D¥XY |V MESRIEY |/ SFDRCH A b 2Dt £

—flipPixels
CoE16d¥0¥Y ¥¥edE, V aAlb ARAGE bt £

—disableVidMode
¥O¥C¥ ¥V 4¥EIf)EN11dIE xvidtune ¥~ ¥E¥¥¥SYERC-EINoBTE  Vid-
Mode 1jCV BEA¥ HCIEombI 1, b £

—allowNonLocalXvidtune
AY ¥ (¥ 1¥EIKéAUA311IIE xvidtune
¥ ¥e¥I¥¢¥0¥EII1/ sA100D 42 Atxg | £E |/ 2anCd
;Y M FEAUA3E3H BB oAb [ £

—gamma value
¥—-¥0¥DEaAyIfJABAeImDr11 £value d 0.1 IE 10 rimn:qAIIAIICIEnJrriID
jessise Dedey]] £E Y aAd 1.0 xCx £ Al R, G B
o QsE(JIEA—'+pqnnbd £
B A o7 5 NPV 3)e @S Die@ e To eime @e oinese Retei T Y

—rgamma value . .
AOAY—¥SY¥PEEA b ABASIDH | £value A 0.1 o 2} 10
dprAd A rCaEaaD josstie pete JHASIRZBY.VN s | 1.0 oCal £
BAd A" Y/ FDRCER remncdmrérmm‘f:

—ggamma value . .
IDAY-¥6¥DEAA 10 ABA&nbd { £value d 0.1 o5 10
AogrcAd A [eCrExrtaD jossie pete JYASIRZBY.VN s | 1.0 oCal £
BAd A" Y/ FDRCHER remncdmrérmm‘f:

—bgamma value B .
AAAY—¥SYPEAA b ABASIDH | £value A 0.1 o 2} 10
dprAd A eCEasD josstie pete JHA SRR,V N s | 1.0 oCal £
BAd A" Y/ FDRCER remncdmrérmm‘f:

—showconfig
¥u;V/ FDEABASLSTBIEY Y Y8,/ FOYEYSYH¥DHACIDEY oY/ 4 xixbd £

—verbose

y BpEEY 2 4 uidngy 4s0B60° CAg2Y/ bl (B, VA Ay 1 bl )£
—version —showconfi g dE/Bx xCx £
—xf86config file

file o&E¥uY 4¥DI111/ 2 A®Y 16k AR 1o | £II3II¥"‘¥><¥ ¥c¥6d  root
(axr ¢ BEO6 uid EQlaext 0) xCu By ¥y Y FDAEddl- | GoCH £

—keeptty °CY/ 260, B AO, el NAAY JFEor0¥; V DA Urs ¥ renin bt ;£
Y Yo YY1/ MDAYCYDYAY priief- INoCH £

¥ WU iR,
XFree86 tAY sAUCSY atxtvt AsprEEe; od¥-; Y/ 4 ApiirieB2Y xirint rexCr

Ctrl+Alt+Backspace .
A@uicd ¥/ FDOADBDA - 2;rh+hAddigrebos; £(XF86Confi g
¥O¥ ¥¥ed ServerFlags At "DontZap"

B Bl g okt 1, i/ sDIexbd (£)

Ctrl+Alt+Keypad-Plus
1/ 2 A®Y 10EG¥O¥ ¥ A e Bt/ 4 LOAYO¥CY ¥,/ ¥EO¥CY H20AiAU-Ay AgrisEy | p
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BN bt £
Ctrl+Alt+Keypad-Minus

1/ )A®Y +BECYOY; ¥¥erb i eniiprs A °1 ORYOYCY ¥4,/ ¥E(¥O¥CY H20AiA U, °Y 4~ dxsBy | pr
HEEN bt ;£

Ctrl+Alt+F1..F12 - .
syscons ¥E¥e¥I¥DIb»EINI:SI¥EI€ BSD ¥ ¥I¥HaK Linux
oA ¢1:6riAf)HIIAE19mII
2 4AU¥3¥0¥1/ 21V ¥e£+EOms£+£2E0rCE A U AGY e >EoA /Bl | £
ABAg
XFree86 Y/ 26" 1Y 40 AOCH XF86Config
o ) ADrElY 2 A®Y 10EG¥O¥; ¥I¥e£6»EINIII¥BﬂDd £ oy Uonxd XFS86Con-
fi g( 4/5) d¥a¥o¥e¥r¥o¥D¥E¥a¥¢¥erb 2 JER B IIAqufl

YO¥%¥e R

<XRoot>/bin/XF86_SVGA ¥&&; Y/ A SVGA X ¥/ ¥DeCH £

<XRoot>/bin/XF86_Mono VGA EAY HACOI 5d¥O¥CY ¥V F¥EINAColod X
¥ 1,V X¥DRCH £

<XRoot>/bin/XF86_S3 S3 INA¥¢Y™ ¥¥E¥ Y ¥, X ¥V ¥DeCH £

<XRoot>/bin/XF86_Mach8 Mach8 INA¥¢¥™ ¥:¥69; Y ¥ X ¥up/ FDCH £

<XRoot>/bin/XF86_Mach32 Mach32 INA¥¢¥ Y¥69, Y ¥ X ¥up/ ¥DeCH £

<XRoot>/bin/XF86_Mach64 Mach64 INH¥¢¥™ Y¥69 Y ¥ X ¥/ ¥DeCH £

<XRoot>/bin/XF86_P9000 P9000 INK¥¢¥ ¥¥6¥ ;Y ¥ X ¥uj/ ¥DxCHl £

<XRoot>/bin/XF86_AGX AGX INA¥¢¥ B¥E ;Y ¥ X ¥up/ ¥DCH [ £

<XRoot>/bin/XF86_W32 ET4000/W32 INA¥ @Y Y¥EH Y/ ¥ X
¥ 1,V X¥DRCH £

<XRoot>/bin/XF86_8514 8514/A INA¥¢Y™ ¥¥E¥ Y ¥ X ¥ujV/ ¥DeCd (£

/etc/XF86Config ¥ui Y ¥D1Y 2A®Y 10EC¥O¥ ¥¥erCHl | £

<XRoot>/1ib/X11/XF86Config.hostname
¥ui Y ¥D1Y 2A®Y 10EC¥O¥  ¥¥erCHl | £

<XRoot>/lib/X11/XF86Config ~ ¥u;V/ ¥D1Y :A®Y 10E6¥O¥; B¥erCH i £

<XRoot>/bin/* ¥ YOY¥ Y OYEINY ¢¥x¥e¥+/ o¥ ¥e¥orCH | £

<XRoot>/include/* YAYA; Y ¥O¥¥¥erCd | £

<XRoot>/lib/* YEYHOYE¥erCHt (£

<XRoot>/lib/X11/fonts/* Y¥OYO¥GYERCH £

<XRoot>/lib/X11/rgb.txt Y& 1Y 4 414 RGB o 3ire AGBCH | £

<XRoot>/1ib/X11/XErrorDB ¥ YOYMGYOYEAY ¥,V ¥a¥AYs V¥, ¥C;V ¥ ¥U;V ¥10CH £

<XRoot>/lib/X11/app-defaults/* ¥ YERUYGYEAYEYY o;V/ FIA»ATlCH £

<XRoot>/man/man?/* Y Y OYEYH Y PYEYAY ¢¥erCHl £

fetc/Xn.hosts YCYEYIYxA¥EO n
EADAEY¢Y Y¥IAO, adl/ 26 iV 46 AORCKH £
A1°O <XRoot> jo | X11

d/BAPYCYERY YEYedYe; !/ FED»2Y (B A £
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- g1
X(1), Xserver(1l), xdm(1), xinit(1), XF86Confi g(4/5), xt86confi g(1), XF86_SVGA(1),
XF86_VGA16(1), XF86_Mono(1), XF86_Accel(1), xvidtune(1)

Ag0 A ) o
X11RS AD+pd XF86 1.2 nCrEREAS]iH:

Thomas Roell,  roell@informatik.tu-muenchen.de
TU-Muenchen: ¥/ ¥DE SVR4 ¥1¥,¥A¥0O

Mark W. Snitily, mark@sgcs.com
SGCS: SVR3 ¥.¥Y ;Y +¥E, X Consortium ¥1¥Y ¥6¥.; 4

B Y S AU Y o0A bl 20 Br By Y GY, |/ FI¥AYEY (4 A i H3§1T £
°B2y ;¥ A;Y ¥arC XFree86 1 X11R6 dAY Icaabaxy:

Stuart Anderson anderson @metrolink.com
Doug Anson danson@lgc.com

Gertjan Akkerman akkerman@dutiba.twi.tudelft.nl
Mike Bernson mike @mbsun.mlb.org

Robin Cutshaw  robin@XFree86.0rg

David Dawes dawes @ XFree86.o0rg

Marc Evans marc@XFree86.0rg

Pascal Haible  haible @izfm.uni-stuttgart.de
Matthieu Herrb ~ Matthieu.Herrb@laas.fr
Dirk Hohndel hohndel @ XFree86.0org
David Holland  davidh@use.com

Alan Hourihane alanh@fairlite.demon.co.uk
Jeffrey Hsu hsu@soda.berkeley.edu

Glenn Lai glenn@cs.utexas.edu
Ted Lemon mellon@ncd.com
Rich Murphey rich@XFree86.0rg
Hans Nasten nasten@everyware.se

Mark Snitily ~ mark@sgcs.com

Randy Terbush  randyt@cse.unl.edu

Jon Tombs tombs @ XFree86.0org

Kees Verstoep  versto@cs.vu.nl

Paul Vixie paul @vix.com

Mark Weaver Mark_Weaver@brown.edu

David Wexelblat dwex@ XFree86.0rg

Philip Wheatley  Philip. Wheatley @ ColumbiaSC.NCR.COM
Thomas Wolfram  wolf@prz.tu-berlin.de

Orest Zborowski  orestz @eskimo.com

XFree86 1;CY PEAY¥NYAYH Y/ ¥ dAG] A E2Y sddbdt 6
David Dawes,  dawes@XFree86.org
, B3RIEAY A ¢FTP 1Y DAY Y 4¥e¥o¥°¥e¥1¥ErI EIy i£
Yy 2V F¥OY ¥ Ely dEAY loj¢¥e¥ ¥>¥e¥1ﬂ/ MY FDAAY 1¢j¢/ A
¥><¥1¥°¥e¥[3¥0¥° £

Glenn Lai, glenn@cs.utexas.edu
ET4000 xb° &by SVGA ¥V FEADHPAYHY YA A-CY 2, pY 485E
ET4000/W32 A ¥¢¥ Yo¥&A Y/ X ¥y XDi£
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Jim Ts1llas Jtsilla@ccs.neu.edu
°ifgd £X386 A2pAdfiersA xx d¥y;/ FDAA-CY 2, bY 44

David Wexelblat, dwex@XFree86.0rg
E 1/2a¥y‘1/4¥DCQﬁ X386
DIAy I¢; ¢A6ri’ Ii¥E¥e¥I¥Dr11/ M[JE¥E¥6¥I¥DDI»HIA° 1A®;¢ VGA
¥V SEEYAYEY, |/ ¥ VX XU ¥V 4y Vo, (¢ EANYO¥CY ¥4V ¥EC [+ IA®; £
Yo¥ BXEHY ¥ ¥ ¥DAAY l¢i¢V zQAyIE¥><¥1¥°¥e¥B¥0¥°‘£

Dirk Hohndel,  hohndel@XFree86.0rg
Linux
‘][II ¥e¥I¥O¥e¥eIE @38 “j[EIZII/ 458 Ax; £¥eY BXEA Y ¥ ¥V 4¥DIIAy LedBY 20A 1 £
iEI” Ely ‘][EI3IE>>nIA° A®;£

Amancio Hasty Jr., hasty@netcom.com
386BSD version 0.1 U ¢ XS3 d3&E (£

Rich Murphey,  rich@XFree86.org
Pace Willison » m»lréq,"U(,ng(;m odbnry 386BSD  version 0.1
a°U ¢;£ 386BSD, FreeBSD 1 NetBSD HEY Y/ 46;£

Robert Baron,  Robert.Baron@ernst.mach.cs.cmu.edu
Mach 031°U; ¢ £

Orest Zborowski, orestz@eskimo.com
Linux E@ioU()gt i

Doug Anson, danson@lgc.com
Solaris x86 U, ¢ £

David Holland,  davidh@use.com
Solaris x86 U, ¢ £

David McCullough, davidm@stallion.oz.au
SCO SVR3 iU, ¢;£

Michael Rohleder, michael.rohleder@stadt-frankfurt.de
ISC SVR3 x#i°U; ¢ £

Kees Verstoep, versto@cs.vu.nl
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NAME
XF86DGAQueryExtension, XF86DGAQueryVersion, XF86DGAQueryDirectVideo,
XF86DGAGetVideo, XF86DGADirectVideo, XF86DGASetVidPage,
XF86DGASetViewPort, XF86DGAViewPortChanged, = XF86DGAGetViewPortSize,
XF86DGAInstallColormap, XF86DGAForkApp — XFree86-DGA extension interface
functions

SYNTAX
#include <X1 1/extensions/xf86dga.h>
Bool XF86DGAQueryExtension(
Display *display,
int *event_base_return,
int *error_base_return);
Bool XF86DGAQuery Version(
Display *display,
int *major_version_return,
int *minor_version_return);
Bool XF86DGAQueryDirectVideo(
Display *display,
int screen,
int *flags_return);
Bool XF86DGAGetVideo(
Display *display,
int screen,
char **addr_return,
int *width_return,
int *banksize_return,
int *memsize_return);
Bool XF86DGADirectVideo(
Display *display,
int screen,
int flags);
Bool XF86DGASetVidPage(
Display *display,
int screen,
int page);
Bool XF86DGASetViewPort(
Display *display,
int screen,
int x,
int y);
Bool XF86DGAViewPortChanged(
Display *display,
int screen,
int num_pages);
Bool XF86DGAGetViewPortSize(
Display *display,
int screen,
int *viewport_width_return,
int *viewport_height_return);
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Bool XF86DGAInstallColormap(

Display *display,
int screen,
Colormap cmap);

int XF86DGAForkApp(

int screen);

ARGUMENTS

display

screen
event_base_return
error_base_return
major_version_return
minor_version_return
addr_return
width_return
banksize_return

memsize_return

flags

flags_return

page

y

viewport_width_return
viewport_width_return
num_pages

cmap

DESCRIPTION

Specifi es the connection to the X server.

Specifi es which screen number the setting apply to.
Returns the base event number for the extension.
Returns the base error number for the extension.
Returns the major version number of the extension.
Returns the minor version number of the extension.
Returns a pointer to the start of the video framebuffer.
Returns the framebuffer line width.

Returns the framebuffer bank size.

Returns the size of the framebuffer memory.

Sets the DirectVideo access features. When zero,
DirectVideo mode is disabled. fligs may be a a bit-wise
combination of the following values:
XF86DGADirectGraphics enable Direct Video mode

XF86DGADirectMouse enable reporting of pointer movement
as relative motion
XF86DGADirectKeyb enable direct reporting of keyboard events

Reports the DirectVideo features supported by the hard-
ware. When zero, the hardware does not support direct
video at all. fligs may be a a bit-wise combination of the
following values:

XF86DGADirectPresent

Indicates the framebuffer page (bank) to activate for
read/write access.

DirectVideo support is present

Incidates the x coordinate for the upper-left corner of the
view port.

Incidates the y coordinate for the upper-left corner of the
view port.

Reports the width of the view port.
Reports the height of the view port.

Indicates the number of pages when doing hardware multi-
buffering.

Indicates the colormap to install.

These functions provide an interface to the server extension XFree86-DGA which allows
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a local client direct access to the video framebuffer. Applications that use these functions
must be linked with -1Xxf86dga

DGA FUNCTIONS
The function XF86DGAQueryDirectVideo returns the DirectVideo capabilities sup-
ported by the graphics device.

The XF86DGAGetVideo function is used to get the parameters for the framebuffer. The
parameters returned are a pointer to the start of the framebuffer, the framebuffer line
width, framebuffer bank size, and framebuffer memory size.

XF86DGADirectVideo is used to enable or disable DirectVideo mode.

The XF86DGASetVidPage function sets the currently active framebuffer page (bank).
This is only required for hardware which has a banked memory layout (banksize < mem-
size).

The XF86DGASetViewPort function sets the framebuffer coordinates to use for the
upper-left corner of the view port.

The  XF86DGAViewPortChanged function checks whether a  previous
XF86DGASetViewPort command has been completed by the hardware, that is, whether a
vertical retrace has occurred since a previous XF86DGASetViewPort. This can (must, in
fact) be used with page-fipping; you can start writing to the next page only when this
function returns TRUE. For some devices this will be the case immediately after
XF86DGASetViewPort, however this may be changed in the future. The number of
pages used is specifi ed with num_pages; it should be 2 for simple page fipping (double
buffering). If n is greater than two (triple or multi-buffering), the function checks
whether the (n — 2)-before-last SetViewPort has been completed.

The XF86DGAGetViewPortSize function returns the size of the view port, which is the
part of the framebuffer that is visible on the screen.

The XF86DGAInstallColormap function is used to install a colormap. This must be
called after DirectVideo mode has been enabled.

The XF86DGAForkApp function causes the client application to fork, leaving the par-
ent process to hang around and return to non-DGA mode should the client exit for any
reason. This function returns O for success, or the error condition returned by fork().

OTHER FUNCTIONS
The XF86DGAQueryVersion function can be used to determine the version of the
extension built into the server.

The function XF86DGAQueryExtension returns the lowest numbered error and event
values assigned to the extension.

SEE ALSO
XFree86(1), XF86Confi g(4/5)

AUTHORS
Jon Tombs, Harm Hanemaayer, Mark Vojkovich.
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NAME

XF86MiscQueryExtension,  XF86MiscQueryVersion, XF86MiscGetMouseSettings,
XF86MiscSetMouseSettings, XF86MiscGetKbdSettings, XF86MiscSetKbdSettings —

XFree86-Misc extension interface functions

SYNTAX

#include <X1 1/extensions/xf86misc.h>

Bool XF86MiscQueryExtension(
Display *display,
int *event_base_return,
int *error_base_return);

Bool XF86MiscQuery Version(

Display *display,
int *major_version_return,
int *minor_version_return);

Status XF86MiscGetMouseSettings(
Display *display,
XF86MiscMouseSettings *mseinfo);

Status XF86MiscSetMouseSettings(
Display *display,
XF86MiscMouseSettings *mseinfo);

Status XF86MiscGetKbdSettings(
Display *display,
XF86MiscKbdSettings *kbdinfo);

Status XF86MiscSetKbdSettings(
Display *display,
XF86MiscKbdSettings *kbdinfo);

ARGUMENTS

display Specifi es the connection to the X server.
screen Specifi es which screen number the setting apply to.
event_base_return Returns the base event number for the extension.
error_base_return Returns the base error number for the extension.
major_version_return Returns the major version number of the extension.
MINoY_version_return Returns the minor version number of the extension.
mseinfo Specifi es a structure which contains the mouse parameters.
kbdinfo Specifi es a structure which contains the keyboard parame-
ters.

STRUCTURES

Mouse:

typedef struct {
char *device;
int type;
int baudrate;
int samplerate;
Bool emulate3buttons;
int emulate3timeout;
Bool chordmiddle;

/* returned path to device */

/* mouse protocol */

/* 1200, 2400, 4800, or 9600 */

/* samples per second */

/* Button1+Button3 -> Button2 ? */
/* in milliseconds */

/* Button1+Button3 == Button2 ? */
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int fhgs; /* Device open fhgs */

} XF86MiscMouseSettings;

Keyboard:

typedef struct {
int type; /* of keyboard: 84-key, 101-key, Xqueue */
int rate; /* repeat rate */
int delay; /* delay until repeat starts */
Bool servnumlock; /* Server handles NumLock ? */

} XF86MiscKbdSettings;

DESCRIPTION

These functions provide an interface to the XFree86-Misc extension which allows various
server settings to be queried and changed dynamically. Applications that use these func-
tions must be linked with -1Xxf86misc

POWER-SAVER FUNCTIONS
The XF86MiscGetSaver and XF86MiscSetSaver functions have been removed. This
functionality is now provided by the DPMS extension.

MOUSE FUNCTIONS
Mouse parameters can be queried using the function XF86MiscGetMouseSettings. The
structure pointed to by its second argument is fi lled in with the current mouse settings.

Not all fi elds are valid in all cases. For example, when the protocol indicates a bus mouse
(i.e. the type field has value MTYPE_BUSMOUSE as defi ned in xf86misc.h), then the
value in the baudrate fi eld should be ignored as it does not apply to bus mice.

The samplerate field contains the resolution in lines per inch when using the Hitachi
tablet protocol.

The device fi eld of the structure points to dynamically allocated storage which should be
freed by the caller.

Any of the fields of the structure can be altered and then passed to the XF86MiscSet-
MouseSettings function to change their value in the server, with the following restric-
tions:

1) The device can not be changed
2) The protocol can not be changed to or from Xqueue or OsMouse
3) Invalid combinations of parameters are not allowed

The server will generate an error if any of the above is attempted, except the first — the
contents of the device fi eld are simply ignored.

A change of the protocol causes the device to be closed and reopened. Changes to the
baud rate, sample rate, or fhgs, when applicable to the selected protocol, also cause a
reopen of the device. A reopen can be forced by using the MF_REOPEN fhg, except in
the case of the OsMouse and Xqueue protocols which ignore all attempts to reopen the
device.

KEYBOARD FUNCTIONS
The XF86MiscGetKbdSettings function allows you to retrieve the current keyboard-
related settings from the server.

Using the XF86MiscSetKbdSettings function, the keyboard autorepeat delay and rate
can be set. Requests to change the type and servnumlock fi elds are ignored (except for
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checking for an invalid keyboard type). This is expected to change in a future release.

OTHER FUNCTIONS
Two functions, XF86MiscQueryExtension and XF86MiscQueryVersion, are provided
which allow the client to query some information regarding the extension itself.

PREDEFINED VALUES
The header fi le X11/extensions/xf86misc.h contains defi nitions for

MTYPE_*  Mouse protocols
KTYPE_*  Keyboard types
MF_* Mouse thgs

SEE ALSO
xset(1)

AUTHORS
Joe Moss and David Dawes, The XFree86 Project, Inc.
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NAME
XF86VidModeQueryExtension, XF86VidModeQueryVersion, XF86VidModeGetMode-
Line, XF86VidModeGetAllModeLines, XF86VidModeDeleteModeLine, XF86VidMode-
ModModeLine, XF86VidModeValidateModeLine, XF86VidModeSwitchMode,
XF86VidModeSwitchToMode, XF86VidModeLLockModeSwitch, XF86VidModeGet-
Monitor, XF86VidModeGetViewPort, XF86VidModeSetViewPort — XFree86-VidMode
extension interface functions

SYNTAX
#include <X11/extensions/xf86vmode.h>
Bool XF86VidModeQueryExtension(
Display *display,
int *event_base_return,
int *error_base_return);
Bool XF86VidModeQuery Version(
Display *display,
int *major_version_return,
int *minor_version_return);
Bool XF86VidModeGetModeLine(
Display *display,
int screen,
int *dotclock_return,
XF86VidModeModeLine *modeline);
Bool XF86VidModeGetAllModeLines(
Display *display,
int screen,
int *modecount_return,
XF86VidModeModelnfo **modesinfo);
Bool XF86VidModeDeleteModeLine(
Display *display,
int screen,
XF86VidModeModelnfo *modeline);
Bool XF86VidModeModModeLine(
Display *display,
int screen,
XF86VidModeModeLine *modeline);
Status XF86VidModeValidateModeLine(
Display *display,
int screen,
XF86VidModeModeLine *modeline);
Bool XF86VidModeSwitchMode(
Display *display,
int screen,
int zoom);
Bool XF86VidModeSwitchToMode(
Display *display,
int screen,
XF86VidModeModelnfo *modeline);
Bool XF86VidModeLockModeSwitch(
Display *display,
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Bool XF86VidModeGetMonitor(

Display *display,
int screen,

XF86VidModeMonitor *monitor);
Bool XF86VidModeGetViewPort(

Display *display,
int screen,

int *x_return,

int *y_return);

Bool XF86VidModeSetViewPort(

Display *display,

int screen,

int x,

int y);

ARGUMENTS

display
screen
event_base_return
error_base_return
major_version_return
minor_version_return
dotclock_return
modecount_return

zoom
lock

modeline
modesinfo

monitor
X

X_return

y
y_return

STRUCTURES
Video Mode Settings:
typedef struct {
unsigned short
unsigned short
unsigned short

Specifi es the connection to the X server.

Specifi es which screen number the setting apply to.
Returns the base event number for the extension.

Returns the base error number for the extension.

Returns the major version number of the extension.
Returns the minor version number of the extension.
Returns the clock for the mode line.

Returns the number of video modes available in the server.

If greater than zero, indicates that the server should switch
to the next mode, otherwise switch to the previous mode.

Indicates that mode switching should be locked, if non-
Zero.

Specifi es or returns the timing values for a video mode.

Returns the timing values and dotclocks for all of the avail-
able video modes.

Returns information about the monitor.

Specifi es the desired X location for the viewport.
Returns the current X location of the viewport.
Specifi es the desired Y location for the viewport.
Returns the current Y location of the viewport.

hdisplay; /* Number of display pixels horizontally */
hsyncstart; /* Horizontal sync start */
hsyncend; /* Horizontal sync end */
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unsigned short htotal; /* Total horizontal pixels */
unsigned short vdisplay; /* Number of display pixels vertically */
unsigned short vsyncstart; /* Vertical sync start */
unsigned short vsyncend; /* Vertical sync start */
unsigned short vtotal; /* Total vertical pixels */
unsigned int thgs; /* Mode thgs */
int privsize; /* Size of private */
INT32 *private; /* Server privates */

} XF86VidModeModeLine;

typedef struct {
unsigned int dotclock; /* Pixel clock */
unsigned short hdisplay; /* Number of display pixels horizontally */
unsigned short hsyncstart; /* Horizontal sync start */
unsigned short hsyncend; /* Horizontal sync end */
unsigned short htotal; /* Total horizontal pixels */
unsigned short vdisplay; /* Number of display pixels vertically */
unsigned short vsyncstart; /* Vertical sync start */
unsigned short vsyncend; /* Vertical sync start */
unsigned short vtotal; /* Total vertical pixels */
unsigned int thgs; /* Mode thgs */
int privsize; /* Size of private */
INT32 *private; /* Server privates */

} XF86VidModeModelnfo;

Monitor information:

typedef struct {
char* vendor; /* Name of manufacturer */
char* model; /* Model name */
fbat bandwidth; /* Monitor bandwidth */
unsigned char nhsync; /* Number of horiz sync ranges */
XF86VidModeSyncRange*  hsync; /* Horizontal sync ranges */
unsigned char nvsync; /* Number of vert sync ranges */
XF86VidModeSyncRange™  vsync; /* Vertical sync ranges */

} XF86VidModeMonitor;

typedef struct {
fbat hi; /* Top of range */
fbat lo; /* Bottom of range */

} XF86VidModeSyncRange;

DESCRIPTION

These functions provide an interface to the server extension XFree86-VidModeExtension
which allows the video modes to be queried and adjusted dynamically and mode switch-
ing to be controlled. Applications that use these functions must be linked with
-IXxf86vm

MODELINE FUNCTIONS
The XF86VidModeGetModeLine function is used to query the settings for the currently
selected video mode. The calling program should pass a pointer to a XF86VidMode-
ModeLine structure that it has already allocated. The function fills in the fields of the
structure.
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If there are any server private values (currently only applicable to the S3 server) the func-
tion will allocate storage for them. Therefore, if the privsize fi eld is non-zero, the calling
program should call Xfree(private) to free the storage.

XF86VidModeGetAllModeLines returns the settings for all video modes. The calling
program supplies the address of a pointer which will be set by the function to point to an
array of XF86VidModeModelnfo structures. The memory occupied by the array is
dynamically allocated by the XF86VidModeGetAllModeLines function and should be
freed by the caller. The first element of the array corresponds to the current video mode.

The XF86VidModeModModeLine function can be used to change the settings of the
current video mode provided the requested settings are valid (e.g. they don’t exceed the
capabilities of the monitor).

Modes can be deleted with the XF86VidModeDeleteModeLine function. The specifi ed
mode must match an existing mode. To be considered a match, all of the fields of the
given XF86VidModeModelnfo structure must match, except the privsize and private
fi elds. If the mode to be deleted is the current mode, a mode switch to the next mode will
occur first. The last remaining mode can not be deleted.

The validity of a mode can be checked with the XF86VidMode ValidateModeLine func-
tion. If the specifi ed mode can be used by the server (i.e. meets all the constraints placed
upon a mode by the combination of the server, card, and monitor) the function returns

MODE_OK, otherwise it returns a value indicating the reason why the mode is invalid
(as defined in xf86.h)

MODE SWITCH FUNCTIONS
When the function XF86VidModeSwitchMode is called, the server will change the
video mode to next (or previous) video mode. The XF86VidModeSwitchToMode func-
tion can be used to switch directly to the specifi ed mode. Matching is as specifi ed in the
description of the XF86VidModeDeleteModeLine function above. The XF86VidMod-
eLockModeSwitch function can be used to allow or disallow mode switching whether
the request to switch modes comes from a call to the XF86VidModeSwitchMode or
XF86VidModeSwitchToMode functions or from one of the mode switch key sequences.

MONITOR FUNCTIONS
Information known to the server about the monitor is returned by the XF86VidMod-
eGetMonitor function. The hsync and vsynec fi elds each point to an array of XF86Vid-
ModeSyncRange structures. The arrays contain nhsync and nvsync elements, respec-

tively. The hi and low values will be equal if a discreate value was given in the
XF86Config file.

The vendor, model, hsync, and vsync fi elds point to dynamically allocated storage that
should be freed by the caller.

VIEWPORT FUNCTIONS
The XF86VidModeGetViewPort and XF86VidModeSetViewPort functions can be
used to, respectively, query and change the location of the upper left corner of the view-
port into the virtual screen.

OTHER FUNCTIONS
The XF86VidModeQueryVersion function can be used to determine the version of the
extension built into the server.

The function XF86VidModeQueryExtension returns the lowest numbered error and
event values assigned to the extension.
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SEE ALSO
XFree86(1), XF86Confi g(4/5), xvidtune(1)

AUTHORS
Kaleb Keithley, Jon Tombs, David Dawes, and Joe Moss
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NAME
kbd_mode — recover the PC console keyboard
SYNOPSIS
kbd_mode [ -a -u ]
DESCRIPTION
Kbd_mode resets the PC console keyboard to a rational state.
OPTIONS
The following options are supported:
-a Set the keyboard so that ASCII characters are read from the console.
-u Set the keyboard so that undecoded keyboard values are read from the console.
EXAMPLES

If the server crashes or otherwise fails to put the keyboard back in ascii mode when it
exits, it can leave your keyboard dead. If you are able to login remotely, you can reset it

typing:
kbd_mode -a

Conversely, changing the keyboard to ascii mode while the server is running will make
the keyboard appear to be dead while the the mouse continues to work. Again, if you are
able to login remotely, you can reset it typing:

kbd_mode -u
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NAME

reconfi g — convert old Xconfi g to new XF86Confi g
SYNOPSIS

reconfig < Xconfi g > XF86Confi g
DESCRIPTION

The reconfi g program converts the Xconfi g fi le format used in XFree86 versions prior to
3.1 into the XF86Confi g format currently used. The XF86Confi g format contains more
information than the Xconfi g format, so manual editing is required after converting.

SEE ALSO
XFree86(1), XF86Confi g(4/5), xt86confi g(1)

AUTHOR
Gertjan Akkerman.

BUGS
Comment lines are stripped out when converting.
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NAME

xf86confi g — generate an XF86Confi g file
SYNOPSIS

xf86confi g
DESCRIPTION

xf86confi g 1s an interactive program for generating an XF86Config file for use with

XFree86 X servers.
FILES

<xroot>/lib/X11/Cards Video cards database
SEE ALSO

XFree86(1), XF86Confi g(4/5), reconfi g(1)
AUTHOR

Harm Hanemaayer.
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Xnest — a nested X server

SYNOPSIS

Xnest [-options]

DESCRIPTION

Xnest 1s a client and a server. Xnest is a client of the real server which manages windows
and graphics requests on its behalf. Xnest is a server to its own clients. Xnest manages
windows and graphics requests on their behalf. To these clients Xnest appears to be a
conventional server.

OPTIONS

Xnest supports all standard options of the sample server implementation. For more
details, please see the manual page on your system for Xserver. The following additional
arguments are supported as well.

—display string
This option specifi es the display name of the real server that Xnest should try to con-
nect with. If it is not provided on the command line Xnest will read the DISPLAY
environment variable in order to fi nd out the same information.

—sync
This option tells Xnest to synchronize its window and graphics operations with the
real server. This is a useful option for debugging, but it will slow down the perfor-
mance considerably. It should not be used unless absolutely necessary.

—full

This option tells Xnest to utilize full regeneration of real server objects and reopen a
new connection to the real server each time the nested server regenerates. The sam-
ple server implementation regenerates all objects in the server when the last client of
this server terminates. When this happens, Xnest by default maintains the same top
level window and the same real server connection in each new generation. If the
user selects full regeneration, even the top level window and the connection to the
real server will be regenerated for each server generation.

—class string

This option specifi es the default visual class of the nested server. It is similar to the
-cc option from the set of standard options except that it will accept a string rather
than a number for the visual class specifi cation. The string must be one of the fol-
lowing six values: StaticGray, GrayScale, StaticColor, PseudoColor, TrueColor, or
DirectColor. 1f both, -class and -cc options are specifi ed, the last instance of either
option assumes precedence. The class of the default visual of the nested server need
not be the same as the class of the default visual of the real server; although, it has to
be supported by the real server. See xdpyinfo for a list of supported visual classes on
the real server before starting Xnest. If the user chooses a static class, all the colors
in the default colormap will be preallocated. If the user chooses a dynamic class,
colors in the default colormap will be available to individual clients for allocation.

—depth int
This option specifi es the default visual depth of the nested server. The depth of the
default visual of the nested server need not be the same as the depth of the default
visual of the real server; although, it has to be supported by the real server. See
xdpyinfo for a list of supported visual depths on the real server before starting Xnest.

—sss This option tells Xnest to use the software screen saver. By default Xnest will use
the screen saver that corresponds to the hardware screen saver in the real server. Of
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course, even this screen saver is software generated since Xnest does not control any
actual hardware. However, it is treated as a hardware screen saver within the sample
server code.

—geometry W+H+X+Y

This option specifi es geometry parameters for the top level Xnest windows. These
windows corresponds to the root windows of the nested server. The width and
height specifi ed with this option will be the maximum width and height of each top
level Xnest window. Xnest will allow the user to make any top level window
smaller, but it will not actually change the size of the nested server root window. As
of yet, there is no mechanism within the sample server implementation to change the
size of the root window after screen initialization. In order to do so, one would
probably need to extend the X protocol. Therefore, it is not likely that this will be
available any time soon. If this option is not specifi ed Xnest will choose width and
height to be 3/4 of the dimensions of the root window of the real server.

—bw int
This option specifi es the border width of the top level Xnest window. The integer
parameter must be a positive number. The default border width is 1.

—name string
This option specifi es the name of the top level Xnest window. The default value is
the program name.

—scrns int
This option specifi es the number of screens to create in the nested server. For each
screen, Xnest will create a separate top level window. Each screen is referenced by
the number after the dot in the client display name specifi cation. For example, xterm
-display :1.1 will open an xterm client in the nested server with the display number
21 on the second screen. The number of screens is limited by the hard coded con-
stant in the server sample code which is usually 3.

—install

This option tells Xnest to do its own colormap installation by bypassing the real win-
dow manager. For it to work properly the user will probably have to temporarily
quit the real window manager. By default Xnest will keep the nested client window
whose colormap should be installed in the real server in the WM COL-
ORMAP WINDOWS property of the top level Xnest window. If this colormap is of
the same visual type as the root window of the nested server, Xnest will associate
this colormap with the top level Xnest window as well. Since this does not have to
be the case, window managers should look primarily at the WM COLORMAP WIN-
DOWS property rather than the colormap associated with the top level Xnest win-
dow. Unfortunately, window managers are not very good at doing that yet so this
option might come in handy.

—parent window_id
This option tells Xnest to use the window_id as the root window instead of creating a
window. This option is used by the xrx xnestplugin.

USAGE
Starting up Xnest is as simple as starting up xclock from a terminal emulator. If a user
wishes to run Xnest on the same workstation as the real server, it is important that the
nested server is given its own listening socket address. Therefore, if there is a server
already running on the user’s workstation, Xnest will have to be started up with a new dis-
play number. Since there is usually no more than one server running on a workstation,

-2- Formatted: February 2, 1998



XNEST(1) X Version 11 XNEST(1)
Release 6.4

specifying Xnest :1 on the command line will be sufficient for most users. For each
server running on the workstation the display number needs to be incremented by one.
Thus, if you wish to start another Xnest, you will need to type Xnest :2 on the command
line.

To run clients in the nested server each client needs to be given the same display number
as the nested server. For example, xterm -display :1 will start up an xterm in the first
nested server and xterm -display :2 will start an xterm in the second nested server from
the example above. Additional clients can be started from these xterms in each nested
server.

XNEST AS A CLIENT

Xnest behaves and looks to the real server and other real clients as another real client. It
is a rather demanding client, however, since almost any window or graphics request from
a nested client will result in a window or graphics request from Xnest to the real server.
Therefore, it is desirable that Xnest and the real server are on a local network, or even bet-
ter, on the same machine. As of now, Xnest assumes that the real server supports the
shape extension. There is no way to turn off this assumption dynamically. Xnest can be
compiled without the shape extension built in, and in that case the real server need not
support it. The dynamic shape extension selection support should be considered in fur-
ther development of Xnest.

Since Xnest need not use the same default visual as the the real server, the top level win-
dow of the Xnest client always has its own colormap. This implies that other windows’
colors will not be displayed properly while the keyboard or pointer focus is in the Xnest
window, unless the real server has support for more than one installed colormap at any
time. The colormap associated with the top window of the Xnest client need not be the
appropriate colormap that the nested server wants installed in the real server. In the case
that a nested client attempts to install a colormap of a different visual from the default
visual of the nested server, Xnest will put the top window of this nested client and all
other top windows of the nested clients that use the same colormap into the WM COL-
ORMAP WINDOWS property of the top level Xnest window on the real server. Thus, it
is important that the real window manager that manages the Xnest top level window looks
at the WM _COLORMAP_WINDOWS property rather than the colormap associated with
the top level Xnest window. Since most window managers appear to not implement this
convention properly as of yet, Xnest can optionally do direct installation of colormaps
into the real server bypassing the real window manager. If the user chooses this option, it
is usually necessary to temporarily disable the real window manager since it will interfere
with the Xnest scheme of colormap installation.

Keyboard and pointer control procedures of the nested server change the keyboard and
pointer control parameters of the real server. Therefore, after Xnest is started up, it will
change the keyboard and pointer controls of the real server to its own internal defaults.
Perhaps there should be a command line option to tell Xnest to inherit the keyboard and
pointer control parameters from the real server rather than imposing its own. This is a
future consideration.

XNEST AS A SERVER
Xnest as a server looks exactly like a real server to its own clients. For the clients there is
no way of telling if they are running on a real or a nested server.

As already mentioned, Xnest is a very user friendly server when it comes to customiza-
tion. Xnest will pick up a number of command line arguments that can confi gure its
default visual class and depth, number of screens, etc. In the future, Xnest should read a
customization input file to provide even greater freedom and simplicity in selecting the

-3- Formatted: February 2, 1998



XNEST(1) X Version 11 XNEST(1)

BUGS

Release 6.4

desired layout. Unfortunately, there is no support for backing store and save under as of
yet, but this should also be considered in the future development of Xnest.

The only apparent intricacy from the users’ perspective about using Xnest as a server is
the selection of fonts. Xnest manages fonts by loading them locally and then passing the
font name to the real server and asking it to load that font remotely. This approach avoids
the overload of sending the glyph bits across the network for every text operation,
although it is really a bug. The proper implementation of fonts should be moved into the
os layer. The consequence of this approach is that the user will have to worry about two
different font paths - a local one for the nested server and a remote one for the real server
- since Xnest does not propagate its font path to the real server. The reason for this is
because real and nested servers need not run on the same file system which makes the
two font paths mutually incompatible. Thus, if there is a font in the local font path of the
nested server, there is no guarantee that this font exists in the remote font path of the real
server. Xlsfonts client, if run on the nested server will list fonts in the local font path and
if run on the real server will list fonts in the remote font path. Before a font can be suc-
cessfully opened by the nested server it has to exist in local and remote font paths. It is
the users’ responsibility to make sure that this is the case.

Won’t run well on servers supporting different visual depths. Still crashes randomly.
Probably has some memory leaks.

AUTHOR

Davor Matic, MIT X Consortium
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NAME
appres — list X application resource database

SYNOPSIS
appres [[class [instance]] [-1] [toolkitoptions]

DESCRIPTION
The appres program prints the resources seen by an application (or subhierarchy of an
application) with the specified class and instance names. It can be used to determine
which resources a particular program will load. For example,

% appres XTerm

will list the resources that any xterm program will load. If no application class is speci-
fi ed, the class -AppResTest- is used.

To match a particular instance name, specify an instance name explicitly after the class
name, or use the normal Xt toolkit option. For example,

% appres XTerm myxterm
or
% appres XTerm —name myxterm

To list resources that match a subhierarchy of an application, specify hierarchical class
and instance names. The number of class and instance components must be equal, and
the instance name should not be specifi ed with a toolkit option. For example,

% appres Xman.TopLevelShell.Form xman.topBox.form

will list the resources of widgets of xman topBox hierarchy. To list just the resources
matching a specifi c level in the hierarcy, use the —1 option. For example,

% appres XTerm.VT100 xterm.vt100 -1

will list the resources matching the xterm vt100 widget.

SEE ALSO
X(1), xrdb(1), listres(1)

AUTHOR
Jim Fulton, MIT X Consortium
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NAME
bdftopct — convert X font from Bitmap Distribution Format to Portable Compiled Format
SYNOPSIS
bdftopcf [ -pn | [-un [ [-m J [ -1 ] [-M ][ -L][-t][-i][ —o outputfile ]
fontfi le.bdf
DESCRIPTION

Bdftopcf is a font compiler for the X server and font server. Fonts in Portable Compiled
Format can be read by any architecture, although the fi le is structured to allow one partic-
ular architecture to read them directly without reformatting. This allows fast reading on
the appropriate machine, but the files are still portable (but read more slowly) on other
machines.

OPTIONS
—pn Sets the font glyph padding. Each glyph in the font will have each scanline
padded in to a multiple of n bytes, where n is 1, 2, 4 or 8.

—un Sets the font scanline unit. When the font bit order is different from the font
byte order, the scanline unit n describes what unit of data (in bytes) are to be
swapped; the unit i can be 1, 2 or 4 bytes.

—m Sets the font bit order to MSB (most signifi cant bit) first. Bits for each glyph
will be placed in this order; i.e., the left most bit on the screen will be in the
highest valued bit in each unit.

-1 Sets the font bit order to LSB (least signifi cant bit) first. The left most bit on
the screen will be in the lowest valued bit in each unit.

-M Sets the font byte order to MSB first. All multi-byte data in the file (metrics,
bitmaps and everything else) will be written most signifi cant byte fi rst.

-L Sets the font byte order to LSB first. All multi-byte data in the file (metrics,

bitmaps and everything else) will be written least signifi cant byte fi rst.

-t When this option is specifi ed, bdftopcf will convert fonts into "terminal" fonts
when possible. A terminal font has each glyph image padded to the same size;
the X server can usually render these types of fonts more quickly.

—i This option inhibits the normal computation of ink metrics. When a font has
glyph images which do not fill the bitmap image (i.e., the "on" pixels don’t
extend to the edges of the metrics) bdftopcf computes the actual ink metrics and
places them in the .pcf fi le; the —t option inhibits this behaviour.

—0 output-file-name
By default bdftopcf writes the pcf file to standard output; this option gives the
name of a fi le to be used instead.

SEE ALSO
X(1)

AUTHOR
Keith Packard, MIT X Consortium
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NAME
bitmap, bmtoa, atobm — bitmap editor and converter utilities for the X Window System

SYNOPSIS
bitmap [ —options ... | [ fi lename | [ basename ]

bmtoa [ —chars ... | [ fi lename |

atobm [ —chars cc | [ —name variable | [ —xhot number | [ —yhot number | [
fi lename |

DESCRIPTION
The bitmap program is a rudimentary tool for creating or editing rectangular images
made up of 1’s and 0’s. Bitmaps are used in X for defining clipping regions, cursor
shapes, icon shapes, and tile and stipple patterns.

The bmtoa and atobm filters convert bitmap files (FILE FORMAT) to and from ASCII
strings. They are most commonly used to quickly print out bitmaps and to generate ver-
sions for including in text.

COMMAND LINE OPTIONS
Bitmap supports the standard X Toolkit command line arguments (see X(1)). The follow-
ing additional arguments are supported as well.

—size WIDTHxHEIGHT
Specifi es size of the grid in squares.

—SW dimension
Specifi es the width of squares in pixels.

—sh dimension
Specifi es the height of squares in pixels.

—gt dimension
Grid tolerance. If the square dimensions fall below the specifi ed value, grid will be
automatically turned off.

—grid, +grid
Turns on or off the grid lines.

—axes, +axes
Turns on or off the major axes.

—dashed, +dashed
Turns on or off dashing for the frame and grid lines.

—stippled, +stippled
Turns on or off stippling of highlighted squares.

—proportional, +proportional
Turns proportional mode on or off. If proportional mode is on, square width is equal

to square height. If proportional mode is off, bitrmap will use the smaller square
dimension, if they were initially different.

—dashes filename
Specifi es the bitmap to be used as a stipple for dashing.

—stipple filename
Specifi es the bitmap to be used as a stipple for highlighting.
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—hl color
Specifi es the color used for highlighting.

—fr color
Specifi es the color used for the frame and grid lines.

filename
Specifi es the bitmap to be initially loaded into the program. If the fi le does not exist,
bitmap will assume it is a new fi le.

basename
Specifi es the basename to be used in the C code output file. If it is different than the
basename in the working fi le, birmap will change it when saving the fi le.

Bmtoa accepts the following option:

—chars cc
This option specifi es the pair of characters to use in the string version of the bitmap.
The fi rst character is used for O bits and the second character is used for 1 bits. The
default is to use dashes (—) for 0’s and sharp signs (#) for 1’s.

Atobm accepts the following options:

—chars cc
This option specifi es the pair of characters to use when converting string bitmaps
into arrays of numbers. The first character represents a O bit and the second charac-
ter represents a 1 bit. The default is to use dashes (—) for 0’s and sharp signs (#) for
I’s.

—name variable
This option specifi es the variable name to be used when writing out the bitmap fi le.
The default is to use the basename of the fi lename command line argument or leave
it blank if the standard input is read.

—xhot number
This option specifies the X coordinate of the hotspot. Only positive values are
allowed. By default, no hotspot information is included.

—yhot number
This option specifies the Y coordinate of the hotspot. Only positive values are
allowed. By default, no hotspot information is included.

USAGE
Bitmap displays grid in which each square represents a single bit in the picture being
edited. Actual size of the bitmap image, as it would appear normaly and inverted, can be
obtained by pressing Meta-I key. You are free to move the image popup out of the way
to continue editing. Pressing the left mouse button in the popup window or Meta-I again
will remove the real size bitmap image.

If the bitmap is to be used for defi ning a cursor, one of the squares in the images may be
designated as the hot spot. This determines where the cursor is actually pointing. For
cursors with sharp tips (such as arrows or fi ngers), this is usually at the end of the tip; for
symmetric cursors (such as crosses or bullseyes), this is usually at the center.

Bitmaps are stored as small C code fragments suitable for including in applications.
They provide an array of bits as well as symbolic constants giving the width, height, and
hot spot (if specifi ed) that may be used in creating cursors, icons, and tiles.

EDITING
To edit a bitmap image simply click on one of the buttons with drawing commands
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(Point, Curve, Line, Rectangle, etc.) and move the pointer into the bitmap grid window.
Press one of the buttons on your mouse and the appropriate action will take place. You
can either set, clear or invert the gird squares. Setting a grid square corresponds to setting
a bit in the bitmap image to 1. Clearing a grid square corresponds to setting a bit in the
bitmap image to 0. Inverting a grid square corresponds to changing a bit in the bitmap
image from O to 1 or 1 to 0, depending what its previous state was. The default behavior
of mouse buttons is as specifi ed below.

MouseButton1 Set

MouseButton2 Invert
MouseButton3 Clear
MouseButton4 Clear
MouseButton5 Clear

This default behavior can be changed by setting the button function resources. An exam-
ple is provided below.

bitmap*button1Function: Set
bitmap*button2Function: Clear
bitmap*button3Function: Invert
etc.

The button function applies to all drawing commands, including copying, moving and
pasting, fbod fi lling and setting the hot spot.

DRAWING COMMANDS
Here is the list of drawing commands accessible through the buttons at the left side of the
application’s window. Some commands can be aborted by pressing A inside the bitmap
window, allowing the user to select different guiding points where applicable.

Clear
This command clears all bits in the bitmap image. The grid squares will be set to the
background color. Pressing C inside the bitmap window has the same effect.

Set This command sets all bits in the bitmap image. The grid squares will be set to the
foreground color. Pressing S inside the bitmap window has the same effect.

Invert
This command inverts all bits in the bitmap image. The grid squares will be inverted
appropriately. Pressing I inside the bitmap window has the same effect.

Mark

This command is used to mark an area of the grid by dragging out a rectangular
shape in the highlighting color. Once the area is marked, it can be operated on by a
number of commands (see Up, Down, Left, Right, Rotate, Flip, Cut, etc.) Only
one marked area can be present at any time. If you attempt to mark another area, the
old mark will vanish. The same effect can be achieved by pressing Shift-Mouse-
Buttonl and dragging out a rectangle in the grid window. Pressing Shift-Mouse-
Button2 will mark the entire grid area.

Unmark
This command will cause the marked area to vanish. The same effect can be
achieved by pressing Shift-MouseButton3.
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Copy

This command is used to copy an area of the grid from one location to another. If
there is no marked grid area displayed, Copy behaves just like Mark described
above. Once there is a marked grid area displayed in the highlighting color, this
command has two alternative behaviors. If you click a mouse button inside the
marked area, you will be able to drag the rectangle that represents the marked area to
the desired location. After you release the mouse button, the area will be copied. If
you click outside the marked area, Copy will assume that you wish to mark a differ-
ent region of the bitmap image, thus it will behave like Mark again.

Move
This command is used to move an area of the grid from one location to another. Its
behavior resembles the behavior of Copy command, except that the marked area
will be moved instead of copied.

Flip Horizontally
This command will fip the bitmap image with respect to the horizontal axes. If a
marked area of the grid is highlighted, it will operate only inside the marked area.
Pressing H inside the bitmap window has the same effect.

Up This command moves the bitmap image one pixel up. If a marked area of the grid is
highlighted, it will operate only inside the marked area. Pressing UpArrow inside
the bitmap window has the same effect.

Flip Vertically
This command will fip the bitmap image with respect to the vertical axes. If a
marked area of the grid is highlighted, it will operate only inside the marked area.
Pressing V inside the bitmap window has the same effect.

Left
This command moves the bitmap image one pixel to the left. If a marked area of the
grid is highlighted, it will operate only inside the marked area. Pressing LeftArrow
inside the bitmap window has the same effect.

Fold
This command will fold the bitmap image so that the opposite corners become adja-
cent. This is useful when creating bitmap images for tiling. Pressing F inside the
bitmap window has the same effect.

Right
This command moves the bitmap image one pixel to the right. If a marked area of
the grid is highlighted, it will operate only inside the marked area. Pressing
RightArrow inside the bitmap window has the same effect.

Rotate Left
This command rotates the bitmap image 90 degrees to the left (counter clockwise.)
If a marked area of the grid is highlighted, it will operate only inside the marked
area. Pressing L inside the bitmap window has the same effect.

Down
This command moves the bitmap image one pixel down. If a marked area of the
grid is highlighted, it will operate only inside the marked area. Pressing DownAr-
row inside the bitmap window has the same effect.

Rotate Right
This command rotates the bitmap image 90 degrees to the right (clockwise.) If a
marked area of the grid is highlighted, it will operate only inside the marked area.
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Pressing R inside the bitmap window has the same effect.

Point
This command will change the grid squares underneath the mouse pointer if a mouse
button is being pressed down. If you drag the mouse button continuously, the line
may not be continuous, depending on the speed of your system and frequency of
mouse motion events.

Curve
This command will change the grid squares underneath the mouse pointer if a mouse
button is being pressed down. If you drag the mouse button continuously, it will
make sure that the line is continuous. If your system is slow or bitmap receives very
few mouse motion events, it might behave quite strangely.

Line
This command will change the gird squares in a line between two squares. Once
you press a mouse button in the grid window, bitmap will highlight the line from the
square where the mouse button was initially pressed to the square where the mouse
pointer is located. By releasing the mouse button you will cause the change to take
effect, and the highlighted line will disappear.

Rectangle
This command will change the gird squares in a rectangle between two squares.
Once you press a mouse button in the grid window, bitrmap will highlight the rectan-
gle from the square where the mouse button was initially pressed to the square
where the mouse pointer is located. By releasing the mouse button you will cause
the change to take effect, and the highlighted rectangle will disappear.

Filled Rectangle
This command is identical to Rectangle, except at the end the rectangle will be
fi lled rather than outlined.

Circle
This command will change the gird squares in a circle between two squares. Once
you press a mouse button in the grid window, bitmap will highlight the circle from
the square where the mouse button was initially pressed to the square where the
mouse pointer is located. By releasing the mouse button you will cause the change
to take effect, and the highlighted circle will disappear.

Filled Circle
This command is identical to Circle, except at the end the circle will be fi lled rather
than outlined.

Flood Fill
This command will fbod fi 1l the connected area underneath the mouse pointer when
you click on the desired square. Diagonally adjacent squares are not considered to
be connected.

Set Hot Spot
This command designates one square in the grid as the hot spot if this bitmap image
is to be used for defi ning a cursor. Pressing a mouse button in the desired square
will cause a diamond shape to be displayed.

Clear Hot Spot
This command removes any designated hot spot from the bitmap image.

Undo
This command will undo the last executed command. It has depth one, that is,
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pressing Undo after Undo will undo itself.

FILE MENU
The File menu commands can be accessed by pressing the File button and selecting the
appropriate menu entry, or by pressing Ctrl key with another key. These commands deal
with fi les and global bitmap parameters, such as size, basename, fi lename etc.

New
This command will clear the editing area and prompt for the name of the new file to
be edited. It will not load in the new fi le.

Load
This command is used to load a new bitmap fi le into the bitmap editor. If the current
image has not been saved, user will be asked whether to save or ignore the changes.
The editor can edit only one file at a time. If you need interactive editing, run a
number of editors and use cut and paste mechanism as described below.

Insert
This command is used to insert a bitmap fi le into the image being currently edited.
After being prompted for the filename, click inside the grid window and drag the
outlined rectangle to the location where you want to insert the new fi le.

Save
This command will save the bitmap image. It will not prompt for the filename
unless it is said to be <none>. If you leave the fi lename undesignated or —, the out-
put will be piped to stdout.

Save As
This command will save the bitmap image after prompting for a new filename. It
should be used if you want to change the fi lename.

Resize
This command is used to resize the editing area to the new number of pixels. The
size should be entered in the WIDTHXxHEIGHT format. The information in the
image being edited will not be lost unless the new size is smaller that the current
image size. The editor was not designed to edit huge fi les.

Rescale
This command is used to rescale the editing area to the new width and height. The
size should be entered in the WIDTHXHEIGHT format. It will not do antialiasing
and information will be lost if you rescale to the smaller sizes. Feel free to add you
own algorithms for better rescaling.

Filename
This command is used to change the fi lename without changing the basename nor
saving the file. If you specify — for a fi lename, the output will be piped to stdout.

Basename
This command is used to change the basename, if a different one from the specifi ed
fi lename is desired.

Quit
This command will terminate the bitmap application. If the file was not saved, user
will be prompted and asked whether to save the image or not. This command is pre-
ferred over killing the process.

EDIT MENU
The Edit menu commands can be accessed by pressing the Edit button and selecting the
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appropriate menu entry, or by pressing Meta key with another key. These commands deal
with editing facilities such as grid, axes, zooming, cut and paste, etc.

Image
This command will display the image being edited and its inverse in its actual size in
a separate window. The window can be moved away to continue with editing.
Pressing the left mouse button in the image window will cause it to disappear from
the screen.

Grid
This command controls the grid in the editing area. If the grid spacing is below the
value specifi ed by gridTolerance resource (8 by default), the grid will be automati-
cally turned off. It can be enforced by explicitly activating this command.

Dashed
This command controls the stipple for drawing the grid lines. The stipple specifi ed
by dashes resource can be turned on or off by activating this command.

Axes
This command controls the highlighting of the main axes of the image being edited.
The actual lines are not part of the image. They are provided to aid user when con-
structing symmetrical images, or whenever having the main axes highlighted helps
your editing.

Stippled
This command controls the stippling of the highlighted areas of the bitmap image.
The stipple specifi ed by stipple resource can be turned on or off by activating this
command.

Proportional
This command controls the proportional mode. If the proportional mode is on,
width and height of all image squares are forced to be equal, regardless of the pro-
portions of the bitmap window.

Zoom
This command controls the zoom mode. If there is a marked area of the image
already displayed, bitmap will automatically zoom into it. Otherwise, user will have
to highlight an area to be edited in the zoom mode and bitmap will automatically
switch into it. One can use all the editing commands and other utilities in the zoom
mode. When you zoom out, undo command will undo the whole zoom session.

Cut This commands cuts the contents of the highlighted image area into the internal cut
and paste buffer.

Copy
This command copies the contents of the highlighted image area into the internal cut
and paste buffer.

Paste
This command will check if there are any other bitmap applications with a high-
lighted image area, or if there is something in the internal cut and paste buffer and
copy it to the image. To place the copied image, click in the editing window and
drag the outlined image to the position where you want to place i, and then release
the button.

CUT AND PASTE
Bitmap supports two cut and paste mechanisms; the internal cut and paste and the global
X selection cut and paste. The internal cut and paste is used when executing copy and
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move drawing commands and also cut and copy commands from the edit menu. The
global X selection cut and paste is used whenever there is a highlighted area of a bitmap
image displayed anywhere on the screen. To copy a part of image from another bitmap
editor simply highlight the desired area by using the Mark command or pressing the shift
key and dragging the area with the left mouse button. When the selected area becomes
highlighted, any other applications (such as xterm, etc.) that use primary selection will
discard their selection values and unhighlight the appropriate information. Now, use the
Paste command for the Edit menu or control mouse button to copy the selected part of
image into another (or the same) bitmap application. If you attempt to do this without a
visible highlighted image area, the bitmap will fall back to the internal cut and paste
buffer and paste whatever was there stored at the moment.

WIDGETS
Below is the widget structure of the bitmap application. Indentation indicates hierarchi-
cal structure. The widget class name is given fi rst, followed by the widget instance name.
All widgets except the bitmap widget are from the standard Athena widget set.

Bitmap bitmap
TransientShell image
Box box
Label normallmage
Label invertedImage
TransientShell input
Dialog dialog
Command okay
Command cancel
TransientShell error
Dialog dialog
Command abort
Command retry
TransientShell gsave
Dialog dialog
Command yes
Command no
Command cancel
Paned parent
Form formy
MenuButton fi leButton
SimpleMenu fi leMenu
SmeBSB new
SmeBSB load
SmeBSB insert
SmeBSB save
SmeBSB saveAs
SmeBSB resize
SmeBSB rescale
SmeBSB fi lename
SmeBSB basename
SmelLine line
SmeBSB quit
MenuButton editButton
SimpleMenu editMenu
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SmeBSB image
SmeBSB grid
SmeBSB dashed
SmeBSB axes
SmeBSB stippled
SmeBSB proportional
SmeBSB zoom
SmeLine line
SmeBSB cut
SmeBSB copy
SmeBSB paste

Label status
Pane pane

Bitmap bitmap

Form form

Command clear
Command set
Command invert
Toggle mark
Command unmark
Toggle copy

Toggle move
Command fipHoriz
Command up
Command fipVert
Command left
Command fold
Command right
Command rotateLeft
Command down
Command rotateRight
Toggle point

Toggle curve

Toggle line

Toggle rectangle
Toggle filledRectangle
Toggle circle

Toggle filledCircle
Toggle fbodFill
Toggle setHotSpot
Command clearHotSpot
Command undo

If you would like bitmap to be viewable in color, include the following in the #ifdef
COLOR section of the fi le you read with xrdb:

*customization:

This will cause bitmap to pick up the colors in the app-defaults color customization fi le:

<XRoot>/lib/X11/app-defaults/Bitmap-color
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where <XRoot> refers to the root of the X11 install tree.

BITMAP WIDGET
Bitmap widget is a stand-alone widget for editing raster images. It is not designed to edit
large images, although it may be used in that purpose as well. It can be freely incorpo-
rated with other applications and used as a standard editing tool. The following are the
resources provided by the bitmap widget.

Bitmap Widget

Header file Bitmap.h

Class bitmapWidgetClass
Class Name Bitmap

Superclass Bitmap

All the Simple Widget resources plus ...

Davor Matic, MIT X Consortium

-10 -

Name Class Type Default Value
foreground Foreground Pixel XtDefaultForeground
highlight Highlight Pixel XtDefaultForeground
framing Framing Pixel XtDefaultForeground
gridTolerance GridTolerance Dimension 8
size Size String 32x32
dashed Dashed Boolean True
grid Grid Boolean True
stippled Stippled Boolean True
proportional Proportional Boolean True
axes Axes Boolean False
squareWidth SquareWidth Dimension 16
squareHeight SquareHeight Dimension 16
margin Margin Dimension 16
xHot XHot Position NotSet (-1)
yHot YHot Position NotSet (-1)
button1Function Button1Function DrawingFunction Set
button2Function Button2Function DrawingFunction Invert
button3Function Button3Function DrawingFunction Clear
button4Function Button4Function DrawingFunction Invert
buttonSFunction ButtonSFunction DrawingFunction Invert
fi lename Filename String None ("")
basename Basename String None ("")

AUTHOR
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NAME
editres — a dynamic resource editor for X Toolkit applications
SYNTAX
editres [ —roolkitoption . .. |
OPTIONS

Editres accepts all of the standard X Toolkit command line options (see X(7)). The order
of the command line options is not important.

DESCRIPTION
Editres is a tool that allows users and application developers to view the full widget hier-
archy of any X Toolkit application that speaks the Editres protocol. In addition, editres
will help the user construct resource specifi cations, allow the user to apply the resource to
the application and view the results dynamically. Once the user is happy with a resource
specifi cation editres will append the resource string to the user’s X Resources fi le.

USING EDITRES
Editres provides a window consisting of the following four areas:

Menu Bar A set of popup menus that allow you full access to
editres’s features.

Panner The panner allows a more intuitive way to scroll the appli-
cation tree display.

Message Area Displays information to the user about the action that
editres expects of her.

Application Widget Tree This area will be used to display the selected application’s
widget tree. To begin an editres session select the Get
Widget Tree menu item from the command menu. This
will change the pointer cursor to cross hair. You should
now select the application you wish look at by clicking on
any of its windows. If this application understands the
editres protocol then editres will display the application’s
widget tree in its tree window. If the application does not
understand the editres protocol editres will inform you of
this fact in the message area after a few seconds delay.
Once you have a widget tree you may now select any of
the other menu options. The effect of each of these is
described below.

COMMANDS
Get Widget Tree
Allows the user to click on any application that speaks the editres protocol and
receive its widget tree.

Refresh Current Widget Tree
Editres only knows about the widgets that exist at the present time. Many
applications create and destroy widgets on the fly. Selecting this menu item
will cause editres to ask the application to resend its widget tree, thus updating
its information to the new state of the application.

For example, xman only creates the widgets for its fopbox when it starts up.
None of the widgets for the manual page window are created until the user
actually clicks on the Manual Page button. If you retrieved xman’s widget tree
before the the manual page is active, you may wish to refresh the widget tree
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after the manual page has been displayed. This will allow you to also edit the
manual page’s resources.

Dump Widget Tree to a File
For documenting applications it is often useful to be able to dump the entire
application widget tree to an ASCII file. This file can then be included in the
manual page. When this menu item is selected a popup dialog is activated.
Type the name of the file in this dialog, and either select okay, or type a car-
riage-return. Editres will now dump the widget tree to this file. To cancel the
fi le dialog, select the cancel button.

Show Resource Box
This command will popup a resource box for the current application. This
resource box (described in detail below) will allow the user to see exactly
which resources can be set for the widget that is currently selected in the widget
tree display. Only one widget may be currently selected; if greater or fewer are
selected editres will refuse to pop up the resource box and put an error message
in the Message Area.

Set Resource
This command will popup a simple dialog box for setting an arbitrary resource
on all selected widgets. You must type in the resource name, as well as the
value. You can use the Tab key to switch between the resource name fi eld the
resource value fi eld.

Quit Exits editres.

TREE COMMANDS
The Tree menu contains several commands that allow operations to be performed on the
widget tree.

Select Widget in Client

This menu item allows you to select any widget in the application; editres will
then highlight the corresponding element the widget tree display. Once this menu
item is selected the pointer cursor will again turn to a crosshair, and you must
click any pointer button in the widget you wish to have displayed. Since some
widgets are fully obscured by their children, it is not possible to get to every wid-
get this way, but this mechanism does give very useful feedback between the ele-
ments in the widget tree and those in the actual application.

Select All

Unselect All

Invert All
These functions allow the user to select, unselect, or invert all widgets in the wid-
get tree.

Select Children

Select Parents
These functions select the immediate parent or children of each of the currently
selected widgets.

Select Descendants

Select Ancestors
These functions select all parents or children of each of the currently selected
widgets. This is a recursive search.
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Show Widget Names

Show Class Names

Show Widget Windows
When the tree widget is initially displayed the labels of each widget in the tree
correspond to the widget names. These functions will cause the label of all wid-
gets in the tree to be changed to show the class name, IDs, or window associated
with each widget in the application. The widget IDs, and windows are shown as
hex numbers. In addition there are keyboard accelerators for each of the Tree
operations. If the input focus is over an individual widget in the tree, then that
operation will only effect that widget. If the input focus is in the Tree background
it will have exactly the same effect as the corresponding menu item. The transla-
tion entries shown may be applied to any widget in the application. If that widget
is a child of the Tree widget, then it will only affect that widget, otherwise it will
have the same effect as the commands in the tree menu.

Flash Active Widgets
This command is the inverse of the Select Widget in Client command, it will
show the user each widget that is currently selected in the widget tree, by fhshing
the corresponding widget in the application numFlashes (three by default) times

in the fashColor.
Key Option Translation Entry
space Unselect Select(nothing)
w Select Select(widget)
S Select Select(all)
i Invert Select(invert)
c Select Children Select(children)
d Select Descendants Select(descendants)
p Select Parent Select(parent)
a Select Ancestors Select(ancestors)
N Show Widget Names Relabel(name)
C Show Class Names Relabel(class)
I Show Widget IDs Relabel(id)
W Show Widget Windows Relabel(window)
T Toggle Widget/Class Name Relabel(toggle)

Clicking button 1 on a widget adds it to the set of selected widgets. Clicking but-
ton 2 on a widget deselects all other widgets and then selects just that widget.
Clicking button 3 on a widget toggles its label between the widget’s instance
name the widget’s class name.

USING THE RESOURCE BOX
The resource box contains fi ve different areas. Each of the areas, as they appear on the
screen, from top to bottom will be discussed.

The Resource Line
This area at the top of the resource box shows the current resource name exactly
as it would appear if you were to save it to a fi le or apply it.

The Widget Names and Classes
This area allows you to select exactly which widgets this resource will apply to.
The area contains four lines, the fi rst contains the name of the selected widget and
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all its ancestors, and the more restrictive dot (.) separator. The second line con-
tains less specifi ¢ the Class names of each widget, and well as the less restrictive
star (*) separator. The third line contains a set of special buttons called Any Wid-
get which will generalize this level to match any widget. The last line contains a
set of special buttons called Any Widget Chain which will turn the single level
into something that matches zero or more levels.

The initial state of this area is the most restrictive, using the resource names and
the dot separator. By selecting the other buttons in this area you can ease the
restrictions to allow more and more widgets to match the specifi cation. The
extreme case is to select all the Any Widget Chain buttons, which will match
every widget in the application. As you select different buttons the tree display
will update to show you exactly which widgets will be effected by the current
resource specifi cation.

Normal and Constraint Resources

The next area allows you to select the name of the normal or constraint resources
you wish to set. Some widgets may not have constraint resources, so that area
will not appear.

Resource Value

This next area allows you to enter the resource value. This value should be
entered exactly as you would type a line into your resource file. Thus it should
contain no unescaped new-lines. There are a few special character sequences for
this fi le:

\n - This will be replaced with a newline.

\### - Where # is any octal digit. This will be replaced with a single byte that
contains this sequence interpreted as an octal number. For example, a value con-
taining a NULL byte can be stored by specifying \000.

\<new-line> - This will compress to nothing.

\\ - This will compress to a single backslash.

Command Area

This area contains several command buttons, described in this section.

Set Save File

Save

Apply

This button allows the user to modify fi le that the resources will be saved to. This
button will bring up a dialog box that will ask you for a fi lename; once the fi le-
name has been entered, either hit carriage-return or click on the okay button. To

pop down the dialog box without changing the save fi le, click the cancel button.

This button will append the resource line described above to the end of the cur-
rent save file. If no save file has been set the Set Save File dialog box will be
popped up to prompt the user for a fi lename.

This button attempts to perform a XtSetValues call on all widgets that match the
resource line described above. The value specified is applied directly to all
matching widgets. This behavior is an attempt to give a dynamic feel to the
resource editor. Since this feature allows users to put an application in states it
may not be willing to handle, a hook has been provided to allow specifi ¢ applica-
tions to block these SetValues requests (see Blocking Editres Requests below).
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Unfortunately due to design constraints imposed on the widgets by the X Toolkit
and the Resource Manager, trying to coerce an inherently static system into
dynamic behavior can cause strange results. There is no guarantee that the results
of an apply will be the same as what will happen when you save the value and
restart the application. This functionality is provided to try to give you a rough
feel for what your changes will accomplish, and the results obtained should be
considered suspect at best. Having said that, this is one of the neatest features of
editres, and I strongly suggest that you play with it, and see what it can do.

Save and Apply
This button combines the Save and Apply actions described above into one but-
ton.

Popdown Resource Box
This button will remove the resource box from the display.

BLOCKING EDITRES REQUESTS
The editres protocol has been built into the Athena Widget set. This allows all applica-
tions that are linked against Xaw to be able to speak to the resource editor. While this
provides great fkxibility, and is a useful tool, it can quite easily be abused. It is therefore
possible for any Xaw application to specify a value for the editresBlock resource
described below, to keep editres from divulging information about its internals, or to dis-
able the SetValues part of the protocol.

editresBlock (Class EditresBlock)
Specifies which type of blocking this application wishes to impose on the
editres protocol. The accepted values are:

all Block all requests.

setValues Block all SetValues requests. As this is the only editres request that
actually modifi es the application, this is in effect stating that the appli-
cation is read-only.

none Allow all editres requests. Remember that these resources are set on
any Xaw application, not editres. They allow individual applications
to keep all or some of the requests editres makes from ever succeeding.
Of course, editres is also an Xaw application, so it may also be viewed
and modifi ed by editres (rather recursive, I know), these commands
can be blocked by setting the editresBlock resource on editres itself.

RESOURCES
For editres the available application resources are:

numFlashes (Class NumFlashes)
Specifi es the number of times the widgets in the application will be fthshed
when the Show Active Widgets command in invoked.

flashTime (Class FlashTime)
Amount of time between the fhshes described above.

flashColor (Class flashColor)
Specifi es the color used to fhsh application widgets. A bright color should be
used that will immediately draw your attention to the area being fhshed, such
as red or yellow.

saveResourcesFile (Class SaveResourcesFile)
This is the file the resource line will be append to when the Save button
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activated in the resource box.

WIDGETS
In order to specify resources, it is useful to know the hierarchy of the widgets which com-
pose editres. In the notation below, indentation indicates hierarchical structure. The wid-
get class name is given fi rst, followed by the widget instance name.

Editres editres
Paned paned
Box box
MenuButton commands
SimpleMenu menu
SmeBSB sendTree
SmeBSB refreshTree
SmeBSB dumpTreeToFile
SmeLine line
SmeBSB getResourceList
SmeLine line
SmeBSB quit
MenuButton treeCommands
SimpleMenu menu
SmeBSB showClientWidget
SmeBSB selectAll
SmeBSB unselectAll
SmeBSB invertAll
SmeLine line
SmeBSB selectChildren
SmeBSB selectParent
SmeBSB selectDescendants
SmeBSB selectAncestors
SmeLine line
SmeBSB showWidgetNames
SmeBSB showClassNames
SmeBSB showWidgetIDs
SmeBSB showWidgetWindows
SmeLine line
SmeBSB fhshActiveWidgets
Paned hPane
Panner panner
Label userMessage
Grip grip
Porthole porthole
Tree tree
Toggle <name of widget in application>

TransientShell resourceBox
Paned pane

Label resourcelLabel

Form namesAndClasses
Toggle dot
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Toggle star
Toggle any
Toggle name
Toggle class

Label namesLabel
List namesList

Label constraintLabel
List constraintList
Form valueForm
Label valuelLabel
Text valueText

Box commandBox
Command setFile
Command save
Command apply
Command saveAndApply
Command cancel

Grip grip
Grip grip
ENVIRONMENT
DISPLAY
to get the default host and display number.
XENVIRONMENT

to get the name of a resource file that overrides the global resources stored in
the RESOURCE_MANAGER property.

FILES
<XRoot>/lib/X11/app-defaults/Editres - specifi es required resources

SEE ALSO
X(1), xrdb(1), Athena Widget Set

RESTRICTIONS
This is a prototype, there are lots of nifty features I would love to add, but I hope this will
give you some ideas about what a resource editor can do.

AUTHOR
Chris D. Peterson, formerly MIT X Consortium
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NAME
fsinfo — X font server information utility
SYNOPSIS
fsinfo [—server servername]
DESCRIPTION

Fisinfo is a utility for displaying information about an X font server. It is used to examine
the capabilities of a server, the predefi ned values for various parameters used in commu-
nicating between clients and the server, and the font catalogues and alternate servers that
are available.

EXAMPLE
The following shows a sample produced by fsinfo.

name of server: hansen:7100
version number: 1
vendor string: ~ Font Server Prototype
vendor release number: 17
maximum request size: 16384 longwords (65536 bytes)
number of catalogues: 1
all

Number of alternate servers: 2

#0  hansen:7101

#1 hansen:7102
number of extensions: 0

ENVIRONMENT
FONTSERVER
To get the default fontserver.

SEE ALSO
xfs(1), fslsfonts(1)

AUTHOR
Dave Lemke, Network Computing Devices, Inc
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NAME
fslsfonts — list fonts served by X font server
SYNOPSIS
fslsfonts [—options ...] [-fn pattern]
DESCRIPTION

Fislsfonts lists the fonts that match the given pattern. The wildcard character "*" may be
used to match any sequence of characters (including none), and "?" to match any single
character. If no pattern is given, "*" is assumed.

The "*" and "?" characters must be quoted to prevent them from being expanded by the
shell.

OPTIONS
—server host:port
This option specifi es the X font server to contact.

-1 Lists some attributes of the font on one line in addition to its name.

-1l Lists font properties in addition to -1 output.

—11l Supported for compatibility with xIsfonts, but output is the same as for —Il.

—-m This option indicates that long listings should also print the minimum and max-
imum bounds of each font.

-C This option indicates that listings should use multiple columns. This is the
same as —n 0.

-1 This option indicates that listings should use a single column. This is the same
as-n 1.

-w width

This option specifi es the width in characters that should be used in fi guring out
how many columns to print. The default is 79.

—-n columns
This option specifi es the number of columns to use in displaying the output.
The default is 0, which will attempt to fi t as many columns of font names into
the number of character specifi ed by —w width.

-u This option indicates that the output should be left unsorted.

SEE ALSO
xfs(1), showfont(1), xIsfonts(1)

ENVIRONMENT
FONTSERVER
to get the default host and port to use.

BUGS
Doing “fslsfonts —1”’ can tie up your server for a very long time. This is really a bug with
single-threaded non-preemptable servers, not with this program.

AUTHOR
Dave Lemke, Network Computing Devices, Inc
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NAME
fstobdf — generate BDF font from X font server
SYNOPSIS
fstobdf [ —server server | —fn fontname
DESCRIPTION

The fstobdf program reads a font from a font server and prints a BDF fi le on the standard
output that may be used to recreate the font. This is useful in testing servers, debugging
font metrics, and reproducing lost BDF fi les.

OPTIONS
—Server servername
This option specifi es the server from which the font should be read.

—fn fontname
This option specifi es the font for which a BDF fi le should be generated.

ENVIRONMENT
FONTSERVER

default server to use

SEE ALSO
xfs(1), bdftopcf(1), fslsfonts(1)

AUTHOR
Olaf Brandt, Network Computing Devices
Dave Lemke, Network Computing Devices

Jim Fulton, MIT X Consortium

-1- Formatted: February 2, 1998



ICEAUTH(1) X Version 11 ICEAUTH(1)

Release 6.4
NAME
iceauth — ICE authority fi le utility
SYNOPSIS
iceauth [ —f authfile | [ —vqib | [ command arg ... ]
DESCRIPTION

The iceauth program is used to edit and display the authorization information used in
connecting with ICE. This program is usually used to extract authorization records from
one machine and merge them in on another (as is the case when using remote logins or
granting access to other users). Commands (described below) may be entered interac-
tively, on the iceauth command line, or in scripts.

AUTHOR
Ralph Mor, X Consortium
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Ibxproxy - Low BandWidth X proxy

SYNOPSIS

Ibxproxy [:<display>] [option]

DESCRIPTION

Applications that would like to take advantage of the Low Bandwidth extension to X
(LBX) must make their connections to an Ibxproxy. These applications need to know
nothing about LBX, they simply connect to the Ibxproxy as if were a regular server. The
Ibxproxy accepts client connections, multiplexes them over a single connection to the X
server, and performs various optimizations on the X protocol to make it faster over low
bandwidth and/or high latency connections.

With regard to authentication/authorization, lbxproxy simply passes along to the server
the credentials presented by the client. Since X clients will connect to Ibxproxy, it is
important that the user’s .Xauthority fi le contain entries with valid keys associated with
the network ID of the proxy. lbxproxy does not get involved with how these entries are
added to the .Xauthority fi le. The user is responsible for setting it up.

The lbxproxy program has various options, all of which are optional.

If :<display> is specified, the proxy will use the given display port when listening for
connections. The display port is an offset from port 6000, identical to the way in which

regular X display connections are specifi ed. If no port is specifi ed on the command line
option, Ibxproxy will default to port 63. If the port number that the proxy tries to listen

on is in use, the proxy will attempt to use another port number. If the proxy is not using

the Proxy Manager and the default port number cannot be used, the port number that is

used will be written to stderr.

The other command line options that can be specifi ed are:
—help  Prints a brief help message about the command line options.

—display dpy
Specifies the address of the X server supporting the LBX extension. If this
option is not specifi ed, the display is obtained by the DISPLAY environment
variable.

—motion count
A limited number of pointer motion events are allowed to be in fight between
the server and the proxy at any given time. The maximimum number of motion
events that can be in fight is set with this option; the default is 8.

—maxservers number
The default behavior of Ibxproxy is to manage a single server. However, 1bx-
proxy can manage more than one server. The default maximum number of
servers is 20. The number of servers can be overridden by setting the environ-
ment variable LBXPROXY_MAXSERVERS to the desired number. The order
of precedence from highest to lowest: command line, environment variable,
default number.

—[terminatelreset]
The default behavior of lbxproxy is to continue running as usual when it’s last
client exits. The —terminate option will cause Ibxproxy to exit when the last
client exits. The —reset option will cause Ibxproxy to reset itself when the last
client exits. Resetting causes lbxproxy to clean up it’s state and reconnect to
the server.
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—reconnect
The default behavior of Ibxproxy is to exit when its connection to the server is
broken. The —reconnect option will cause Ibxproxy to just reset instead (see
—reset above) and attempt to reconnect to the server.

-1 Causes all remaining arguments to be ignored.
—nolbx Disables all LBX optimizations.

—nocomp
Disables stream compression.

—nodelta Disables delta request substitutions.
—notags Disables usage of tags.

—nogfx Disables reencoding of graphics requests (not including image related
requests).

—noimage
Disables image compression.

—nosquish
Disables squishing of X events.

—nointernsc
Disables short circuiting of InternAtom requests.

—noatomsfile
Disables reading of the atoms control file. See the section on "Atom Control"
for more details.

—atomsfile file
Overrides the default AtomControl file. See the section on "Atom Control" for
more details.

—nowinattr
Disables GetWindowAttributes/GetGeometry grouping into one round trip.

—nograbcmap
Disables colormap grabbing.

—norgbfile
Disables color name to RGB resolution in proxy.

—rgbfile path
Specifi es an alternate RGB database for color name to RGB resolution.

—tagcachesize
Set the size of the proxy’s tag cache (in bytes).

—zlevel level
Set the Zlib compression level (used for stream compression).
default is 6
1 = worst compression, fastest
9 = best compression, slowest

—compstats
Report stream compression statistics every time the proxy resets or receives a
SIGHUP signal.

—nozeropad
Don’t zero out unused pad bytes in X requests, replies, and events.
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—cheaterrors
Allows cheating on X protocol for the sake of improved performance. The X
protocol guarantees that any replies, events or errors generated by a previous
request will be sent before those of a later request. This puts substantial restric-
tions on when lbxproxy can short circuit a request. The -cheaterrors option
allows lbxproxy to violate X protocol rules with respect to errors. Use at your
own risk.

—cheatevents
The -cheatevents option allows lbxproxy to violate X protocol rules with
respect to events as well as errors. Use at your own risk.

CONTROL

At startup, Ibxproxy "pre-interns" a confi gurable list of atoms. This allows Ibxproxy to
intern a group of atoms in a single round trip and immediately store the results in its
cache.

While running, Ibxproxy uses heuristics to decide when to delay sending window prop-
erty data to the server. The heuristics depend on the size of the data, the name of the
property, and whether a window manager is running through the same Ibxproxy.

Atom control is specified in the "AtomControl" file, set up during installation of 1bx-
proxy, with command line overrides.

The file is a simple text file. There are three forms of lines: comments, length control,
and name control. Lines starting with a ’!” are treated as comments. A line of the form

z length

specifi es the minimum length in bytes before property data will be delayed. A line of the
form

options atomname

controls the given atom, where options is any combination of the following characters: 1’
means the atom should be pre-interned; and w’ means data for properties with this name
should be delayed only if a window manager is also running through the same Ibxproxy.

When the authorization protocol XDM-AUTHORIZATION-1 is used:

A client must be on the same host as Ibxproxy for the client to be authorized to
connect to the server.

If a client is not on the same host as Ibxproxy, the client will not be authorized
to connect to the server.
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mkfontdir, fonts.dir, fonts.scale, fonts.alias — create an index of X font fi les in a directory

SYNOPSIS

mkfontdir [directory-name ... ]

DESCRIPTION

For each directory argument, mkfontdir reads all of the font files in the directory search-
ing for properties named "FONT", or (failing that) the name of the fi le stripped of its suf-
fi x. These are converted to lower case and used as font names, and, along with the name
of the font file, are written out to the file "fonts.dir" in the directory. The X server and
font server use "fonts.dir" to fi nd font fi les.

The kinds of font files read by mkfontdir depend on confi guration parameters, but typi-
cally include PCF (suffi x ".pcf"), SNF (suffi x ".snf") and BDF (suffi x ".bdf"). If a font
exists in multiple formats, mkfontdir will fi rst choose PCF, then SNF and fi nally BDF.

The fi rst line of fonts.dir gives the number of fonts in the file. The remaining lines list the
fonts themselves, one per line, in two fi elds. First is the name of the font fi le, followed by
a space and the name of the font.

SCALABLE FONTS

Because scalable font files do not usually include the X font name, the file "fonts.scale"
can be used to name the scalable fonts in the directory. The fonts listed in it are copied to
fonts.dir by mkfontdir. "fonts.scale" has the same format as the "fonts.dir" fi le.

FONT NAME ALIASES

FILES

The file "fonts.alias", which can be put in any directory of the font-path, is used to map
new names to existing fonts, and should be edited by hand. The format is two white-
space separated columns, the fi rst containing aliases and the second containing font-name
patterns. Lines beginning with "!" are comment lines and are ignored.

If neither the alias nor the value specifi es the size fi elds of the font name, this is a scalable
alias. A font name of any size that matches this alias will be mapped to the same size of
the font that the alias resolves to.

When a font alias is used, the name it references is searched for in the normal manner,
looking through each font directory in turn. This means that the aliases need not mention
fonts in the same directory as the alias fi le.

To embed white space in either name, simply enclose it in double-quote marks; to embed
double-quote marks (or any other character), precede them with back-slash:

"magic-alias with spaces" "\"font name\" with quotes"
regular-alias fi xed

If the string "FILE_NAMES_ALIASES" stands alone on a line, each file-name in the
directory (stripped of its suffi x) will be used as an alias for that font.

fonts.dir List of fonts in the directory and the files they are stored in. Created
by mkfontdir. Read by the X server and font server each time the font
path is set (see xset(1)).

fonts.scale List of scalable fonts in the directory. Contents are copied to fonts.dir
by mkfontdir.
fonts.alias List of font name aliases. Read by the X server and font server each

time the font path is set (see xset(1)).
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SEE ALSO
X(1), Xserver(1), xfs(1), xset(1)
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NAME

oclock — round X clock
SYNOPSIS

oclock [—option ... ]
DESCRIPTION

Oclock simply displays the current time on an analog display.
OPTIONS

—fg color

choose a different color for the both hands and the jewel of the clock
—bg color

choose a different color for the background.

—jewel color
choose a different color for the jewel on the clock.

—minute color
choose a different color for the minute hand of the clock.

=hour color
choose a different color for the hour hand of the clock.

—backing { WhenMapped Always NotUseful }
selects an appropriate level of backing store.

—geometry geometry

defi ne the initial window geometry; see X(/).
—display display

specify the display to use; see X(1).
—bd color

choose a different color for the window border.

—bw width
choose a different width for the window border. As the Clock widget changes
its border around quite a bit, this is most usefully set to zero.

—shape causes the clock to use the Shape extension to create an oval window. This is
the default unless the shapeWindow resource is set to false.

—noshape
causes the clock to not reshape itself and ancestors to exactly fit the outline of
the clock.

—transparent
causes the clock to consist only of the jewel, the hands, and the border.

COLORS
If you would like your clock to be viewable in color, include the following in the #ifdef
COLOR section you read with xrdb:
*customization: -color

This will cause oclock to pick up the colors in the app-defaults color customization fi le:
<XRoot>/lib/X11/app-defaults/Clock-color. Below are the default colors:

Clock*Background: grey
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Clock*BorderColor: light blue
Clock*hour: yellow
Clock*jewel: yellow
Clock*minute: yellow

SEE ALSO
X(1), X Toolkit documentation

AUTHOR
Keith Packard, MIT X Consortium

OCLOCK(1)
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NAME
proxymngr - proxy manager service

SYNOPSIS
proxymngr [—confi g fi lename] [-timeout seconds] [-retries #] [—verbose]

DESCRIPTION
The proxy manager (proxymngr) is responsible for resolving requests from xfi ndproxy
(and other similar clients), starting new proxies when appropriate, and keeping track of
all of the available proxy services. The proxy manager strives to reuse existing proxies
whenever possible.

There are two types of proxies that the proxy manager deals with, managed and unman-
aged proxies.

A managed proxy is a proxy that is started “‘on demand” by the proxy manager.

An unmanaged proxy, on the other hand, is started either at system boot time, or manu-

ally by a system administrator. The proxy manager is made aware of its existence, but no
attempt is made by the proxy manager to start unmanaged proxies.

The command line options that can be specifi ed to proxymngr are:

—config Used to override the default proxymngr confi g file. See below for more details
about the confi g fi le.

—timeout
Sets the number of seconds between attempts made by the proxy manager to
fi nd an unmanaged proxy. The default is 10.

—retries Sets the maximum number of retries made by the proxy manager to fi nd an an
unmanaged proxy. The default is 3.

—verbose
Causes various debugging and tracing records to be displayed as requests are
received and proxies are started.

Proxy Manager Conffi g File
The proxy manager maintains a local confi guration file describing the proxy services
available. This confi guration fi le is installed in /usr/X11R6.4/1ib/X11/proxymngr/pmcon-
fi g during the installation of proxymngr. The location of the confi guration file can be
overwritten using the —confi g command line option.

Aside from lines starting with an exclamation point for comments, each line of the con-
fi guration fi le describes either an unmanaged or managed proxy service.

For unmanaged proxies, the format is:
<service-name> unmanaged <proxy-address>

service-name is the name of the unmanaged proxy service, and must not contain any
spaces, for example “XFWP”. service-name is case insenstive.

proxy-address is the network address of the unmanaged proxy. The format of the address
is specifi ¢ to the service-name. For example, for the “XFWP” service, the proxy-address
might be “fi rewall.x.org:100”.

If there is more than one entry in the confi g file with the same unmanaged service-name,
the proxy manager will try to use the proxies in the order presented in the confi g fi le.

For managed proxies, the format is:
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<service-name> managed <command-to-start-proxy>

service-name is the name of the managed proxy service, and must not contain any spaces,
for example “LBX™. service-name is case insensitive.

command—to—start—proxy is the command executed by the proxy manager to start a new
instance of the proxy. If command-to-start-proxy contains spaces, the complete com-
mand should be surrounded by single quotes. If desired, command-to-start-proxy can be
used to start a proxy on a remote machine. The specifi cs of the remote execution method
used to do this is not specifi ed here.

EXAMPLE

Here is a sample confi guration fi le:
! proxy manager confi g file
!

! Each line has the format:

! <serviceName> managed <startCommand>

! or

! <serviceName> unmanaged <proxyAddress>
!

Ibx managed /usr/X11R6.4/bin/lbxproxy

!

! substitute site-specifi ¢ info
xfwp unmanaged fi rewall:4444

PROXY MANAGER DETAILS

BUGS

When the proxy manager gets a request from xfi ndproxy (or another similar client), its
course of action will depend on the service-name in question.

For a managed proxy service, the proxy manager will fi nd out if any of the already run-
ning proxies for this service can handle a new request. If not, the proxy manager will
attempt to start up a new instance of the proxy (using the command-to-start-proxy found
in the confi g file). If that fails, an error will be returned to the caller.

For an unmanaged proxy service, the proxy manager will look in the confi g file to find all
unmanaged proxies for this service. If there is more than one entry in the confi g fi le with
the same unmanaged service-name, the proxy manager will try to use the proxies in the
order presented in the config file. If none of the unmanged proxies can satisfy the
request, the proxy manager will timeout for a confi gurable amount of time (specifi ed by
—timeout or default of 10) and reattempt to fi nd an unmanaged proxy willing to satisfy
the request. The number of retries can be specifi ed by the —retries argument, or a default
of 3 will be used. If the retries fail, the proxy manager has no choice but to return an
error to the caller (since the proxy manager can not start unmanaged proxy services).

proxy manager listen port should be confi gurable.
—timeout and —retries is not implemented in proxymngr.

proxymngr does not utilize the ‘“‘options” and ‘“host” fields in the proxy management
protocol GetProxyAddr request.

SEE ALSO

xfi ndproxy (1), xtwp (1), Proxy Management Protocol spec V1.0
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AUTHOR
Ralph Mor, X Consortium
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NAME
showrgb — uncompile an rgb color-name database
SYNOPSIS
showrgb [ database |
DESCRIPTION

The showrgb program reads an rgb color-name database compiled for use with the dbm
database routines and converts it back to source form, printing the result to standard out-
put. The default database is the one that X was built with, and may be overridden on the
command line. Specify the database name without the .pag or .dir suffi x.

FILES
<XRoot>/lib/X11/rgb  default database.
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rstart - a sample implementation of a Remote Start client

SYNOPSIS

rstart [—c context] [-g] [-] username] [-v] hostname command args ...

DESCRIPTION

Rstart is a simple implementation of a Remote Start client as defined in "A Flexible

Remote Execution Protocol Based on rsh". It uses rsh as its underlying remote execution
mechanism.

OPTIONS

NOTES

—c context
This option specifi es the context in which the command is to be run. A context
specifi es a general environment the program is to be run in. The details of this
environment are host-specifi c; the intent is that the client need not know how
the environment must be confi gured. If omitted, the context defaults to X. This
should be suitable for running X programs from the host’s "usual" X installa-
tion.

-g Interprets command as a generic command, as discussed in the protocol docu-
ment. This is intended to allow common applications to be invoked without
knowing what they are called on the remote system. Currently, the only generic
commands defined are Terminal, LoadMonitor, ListContexts, and List-
GenericCommands.

-l username
This option is passed to the underlying rsh; it requests that the command be run

as the specifi ed user.

-V This option requests that rstart be verbose in its operation. Without this option,
rstart discards output from the remote’s rstart helper, and directs the rstart
helper to detach the program from the rsh connection used to start it. With this
option, responses from the helper are displayed and the resulting program is not
detached from the connection.

This is a trivial implementation. Far more sophisticated implementations are possible and
should be developed.

Error handling is nonexistant. Without —v, error reports from the remote are discarded
silently. With —v, error reports are displayed.

The $DISPLAY environment variable is passed. If it starts with a colon, the local host-
name is prepended. The local domain name should be appended to unqualifi ed host
names, but isn’t.

The $SESSION_MANAGER environment variable should be passed, but isn’t.
X11 authority information is passed for the current display.

ICE authority information should be passed, but isn’t. It isn’t completely clear how rstart
should select what ICE authority information to pass.

Even without —v, the sample rstart helper will leave a shell waiting for the program to
complete. This causes no real harm and consumes relatively few resources, but if it is
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undesirable it can be avoided by explicitly specifying the "exec" command to the shell, eg
rstart somehost exec xterm

This is obviously dependent on the command interpreter being used on the remote sys-
tem; the example given will work for the Bourne and C shells.

SEE ALSO
rstartd(1), rsh(1), A Flexible Remote Execution Protocol Based on rsh

AUTHOR
Jordan Brown, Quarterdeck Offi ce Systems
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NAME
rstartd - a sample implementation of a Remote Start rsh helper

SYNOPSIS
rstartd

rstartd.real [—c confi gfi lename]

DESCRIPTION
Rstartd 1s an implementation of a Remote Start "helper" as defi ned in "A Flexible Remote
Execution Protocol Based on rsh".

This document describes the peculiarities of rstartd and how it is confi gured.

OPTIONS
—c configfilename
This option specifi es the "global" confi guration fi le that rstartd is to read. Nor-
mally, rstartd is a shell script that invokes rstartd.real with the -¢ switch, allow-
ing local confi guration of the location of the confi guration file. If rstartd.real is
started without the -c option, it reads <XRoot>/lib/X11/rstart/confi g, where
<XRoot> refers to the root of the X11 install tree.

INSTALLATION
It is critical to successful interoperation of the Remote Start protocol that rstartd be

installed in a directory which is in the "default" search path, so that default rsh requests
and the ilk will be able to fi nd it.

CONFIGURATION AND OPERATION
Rstartd is by design highly confi gurable. One would like things like confi guration file
locations to be fi xed, so that users and administrators can find them without searching,
but reality is that no two vendors will agree on where things should go, and nobody
thinks the original location is "right". Thus, rstartd allows one to relocate all of its files
and directories.

Rstartd has a hierarchy of confi guration fi les which are executed in order when a request
is made. They are:

global confi g

per-user ("local") confi g

global per-context confi g

per-user ("local") per-context confi g
confi g from request

As you might guess from the presence of "confi g from request", all of the confi g files are
in the format of an rstart request. Rstartd defines a few additional keywords with the
INTERNAL- prefi x for specifying its confi guration.

Rstartd starts by reading and executing the global confi g file. This file will normally
specify the locations of the other confi guration fi les and any systemwide defaults.

Rstartd will then read the user’s local confi g fi le, default name SHOME/.rstart.
Rstartd will then start interpreting the request.

Presumably one of the first lines in the request will be a CONTEXT line. The context
name is converted to lower case.

Rstartd will read the global config file for that context, default name
<XRoot>/lib/X11/rstart/contexts/<name>, if any.
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It will then read the user’s confi g file for that context, default name $HOME/.rstart.con-
texts/<name>, if any.

(If neither of these exists, rstartd aborts with a Failure message.)
Rstartd will fi nish interpreting the request, and execute the program specifi ed.

This allows the system administrator and the user a large degree of control over the oper-
ation of rstartd. The administrator has fi nal say, because the global confi g file doesn’t
need to specify a per-user confi g file. If it does, however, the user can override anything
from the global fi le, and can even completely replace the global context confi g fi les.

The confi g files have a somewhat more fexible format than requests do; they are allowed
to contain blank lines and lines beginning with "#" are comments and ignored. (#s in the
middle of lines are data, not comment markers.)

Any commands run are provided a few useful pieces of information in environment vari-
ables. The exact names are confi gurable, but the supplied defaults are:

$RSTART_CONTEXT the name of the context
$RSTART_GLOBAL_CONTEXTS the global contexts directory
$SRSTART_LOCAL_CONTEXTS the local contexts directory
$RSTART_GLOBAL_COMMANDS the global generic commands directory
$RSTART_LOCAL_COMMANDS the local generic commands directory

$RSTART_{GLOBAL,LOCAL}_CONTEXTS should contain one special file, @List,
which contains a list of the contexts in that directory in the format specifi ed for ListCon-
texts. The supplied version of ListContexts will cat both the global and local copies of
@List.

Generic commands are searched for in several places: (defaults)

per-user per-context directory (SHOME/.rstart.commands/<context>)
global per-context directory (<XRoot>/l