










































































































































































































































































































































































































































































































































































































































makefont 

The first form of the command generates output from only one font source file. You would 
use this form to generate a single font of a specific size. For example, suppose you need a 
font for printed output, but find that the font does not exist on the library in the size that 
you need. Use makefont with the desired magnification to create a font of the required 
size. 

The second form of the command generates output from all the font source files in listfile. 
Each line of listfile contains either a comment (first character of the line is %) or the 
operands of the first form of the makefont command. For example: 

% Make a font for a printer only. 
makefont cmrlO magstep3 -p 
% Make a font for a display only. 
makefont cmrlO 8pt -d 
% Make a font for a printer and display. 
makefont cmr12 magstepl -b 

If you have write permission to /usr/lpp/X/font, you can store newly-created fonts directly 
to the font library. Otherwise, the fonts you create are stored in the current directory 
where you are working and must be moved to the font library for system-wide use. 

Output to the font library consists of the tfm file for the font and one or more packed font 
(pk) files. To avoid accumulating many files when running makefont on a long list of font 
names, METAFONT erases the .log file and the gf files (when the corresponding pk is 
created). 

Output to the current directory includes the gf, pk, and .log files. 

MET AFONT input files are searched for on the current directory and then on the 
METAFONT macro library, /usr/lib/mf/macros. You can specify your own search order 
by setting the MFINPUTS environment variable to a list of path names (separated by 
colons). 

The METAFONT base file is searched for on the current directory and then on the 
METAFONT base library, /usr/lib/mf/bases. This search order can be overridden by 
setting the MFBASES environment variable. If makefont determines that a particular 
font file already exists on the output library (either /usr/lpp/X/font or the current 
directory), it bypasses METAFONT execution for that file. To replace a font file, you must 
first delete the appropriate pk file from the output library. If you find that you have a 
special font-generation requirement that makefont cannot handle, copy 
/usr/bin/makefont to one of your own directories and modify it. 
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Flags 

The first flag can be used to specify whether both printer and display fonts are produced, 
and can also indicate the base from which to produce the fonts. The second flag cari be 
used to specify the magnification of the resulting font. This is typically used when you 
have an existing font and simply need to resize it for a printer or a display. 

The first set of flags are defined as follows: 

-b Generate printer (3812 and Quietwriter only) and display fonts. This is the default. 

-d Generate display fonts only. 

-p Generate 3812 and Quietwriter fonts only. 

-Bnnn Name of the base file to be loaded at the start of METAFONT execution. By default, 
the em base is used. 

-p Generate Proprinter fonts only. To generate all three types of printer fonts, specify 
the flags -P -b, in that order. 

The magnification flags are defined as follows: 

magstephalf 1.095 times the size of the input font file. 

magstepl 

magstep2 

magstep3 

magstep4 

magstep5 

nnnpt 

1.2 times the size of the input font file. 

1.44 times the size of the input font file. 

1. 728 times the size of the input font file. 

2.074 times the size of the input font file. 

2.488 times the size of the input font file. 

Note: The magstep flags can be used with any font. 

Size is nnn points. 

This flag works only if file ends in a decimal number specifying the design 
size of the font (such as emrIO). The makefont command reads this 
numeric suffix and uses it with the value of nnn to create a fractional 
magnification which it passes to METAFONT. For example, specifying 
cmrlO lSpt passes METAFONT a magnification value of 15/10. 
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Examples 

Files 

1. To create both printer and display fonts for the cmrlO font (normal size): 

makefont cmllO 
This example creates cmrlO.tfm, cmrlO.590pk (the display font), and cmrlO.1200pk 
(the printer font). 

2. To create the same font at magnification magstep4: 

makefont cmllO magstep4 
This example creates cmrlO.tfm, cmrlO.1223pk (the display font), and cmrlO.2488pk 
(the printer font). 

3. To generate a display font only from testfont.mf: 

makefont -d testfont 
4. To generate display and printer fonts for a font of your own design, using your own 

mybase.base file: 

makefont -Bmybase myfont 

/usr/bin/makefont 
/usr/lpp/mf/bases/cm.base 
/usr/lpp/mf/bases/plain.base 
/usr /lpp /mf/macros 

Related Information 

In this book: "cmmf" on page B-7, "gftopk" on page B-IO, "mf" on page B-20. 

The METAFONTbook, by Donald E. Knuth. 
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mf 

Purpose 

Produces a generic font (gf) output file from a METAFONT (mf) input file. 

Synopsis 

m f - file -----j 

Description 

The mf command invokes the METAFONT program using the plain METAFONT base. 

If the file argument has no extension, the default extension .mf is assumed. 

Note: The mf command is very similar to the cmmf command ("cmmf' on page B-7). The 
mf command generates fonts from the plain source files on /usr/lpp/mf/macros; cmmf 
generates fonts from the Computer Modern source files. 

Output is to one or more files on the current directory. The output files have the same 
name as the primary input file, but will have one of the following extensions: 

.nnngf Identifies the generic font (gf) output file, containing the raster data for each 
character in the file. The value nnn is the resolution of the font (in pixels per 
inch) multiplied by the METAFONT scale factor. For example, the normal 
resolution of printer fonts is 240 pixels per inch. For a font file called tes t 
produced with the makefont command with no magnification specified, the 
output of mf on tes t would be tes t. 240gf; at magnification magstepl (1.2 
times the normal size), the output of mf on tes t would be tes t. 288gf. See 
"makefont" on page B-16 for more details on the makefont command . 

. tfm Identifies a TEX font metric (tfm) file. This file is used by the typesetting 
program TEX when formatting characters from this font. For information on 
TEX, see The TEXbook, by Donald E. Knuth (Addison Wesley Publishing 
Company, 1986) . 

.log Identifies a file that contains a log of all the terminal input and output 
(including error messages) that occurs while METAFONT is running. 
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The resolution of the generated font depends on the mode setting that METAFONT uses. 
By default, this mode is proof, which is used for generating proof copies of characters at 
very high resolution (2602 pixels per inch). To generate fonts for use by actual devices, 
you must specify a mode of either pageprinter to get 240 pixels-per-inch fonts, proprinter 
to get 240 pixels-per-inch fonts, or displays to get 100 pixels-per-inch fonts. See Example 3 
for details on generating fonts for actual devices. 

Examples 

1. To run METAFONT on a source file called sample.mf: 

mf sample 

The filename extension .mf is assumed. Output is to sample.2602gf and sample.log. 
The resolution of the output is 2602 pixels per inch because the default proof mode is 
used. 

2. To run METAFONT on cmrlO, but searching for input files from a private macro 
library using the default shell: 

MFINPUTS=. :/u/myid/mylib 
export MFINPUTS 
cmmf cmrlO 
The same example as above, but using the C shell: 

setenv MFINPUTS . :/u/myid/mylib 
cmmf cmrlO 

3. To run MET AFONT on source file cmrlO, to produce a font for the IBM 3812 
Pageprinter, specifying pageprinter mode instead of the default proof mode: 

cmmf "\mode=pageprinter; input cmrlO" 
The output file from this example would be cmrlO.240gf. The quotes are required to 
differentiate the ;(semicolon) and the \ (backslash) from the same characters that have 
special meanings to the shell. 

Fonts B-21 



mf 

Files 

/usr/lpp/mf/bases/plain.base 
/usr/lpp/mf/macros 

Related Information 

In this book: "cmmf' on page B-7, "gftopk" on page B-IO, "gftype" on page B-12, 
"makefont" on page B-16. 

The METAFONTbook, by Donald E. Knuth. 
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Converting Fonts to X-Windows Fonts 

Before a font can be used on the RT PC, it must be stored in rtx format. All the 
characters in the rtx file must be a constant height for the font to work in the X-Windows 
en vironmen t. 

The commands described in the following section can be used to perform the following 
font-conversion operations: 

• Convert an AIX font file to an X-Windows rtx font file 

• Convert variable-height characters in an rtx font file to constant-height characters 

• Convert an onx font file to an rtx font file 

• Convert a METAFONT packed font (pk) file to an X-Windows rtx font file. 
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aixtortx 

Purpose 

Converts a standard AIX font file to the RT PC rtx font file format. 

Synopsis 

aixtortx - aixfi/ename - rtxfi/ename --I 

Description 

Before any of the standard fonts provided with the AIX Operating System can be used with 
the X-Windows program, they must be converted to the X-Windows rtx font file format. 
This command takes as input one of the fonts supplied with AIX (from /etc/vtm). The 
output file is in rtx format and can be used with RT PC displays. 

Examples 

Files 

To convert the AIX font file etc/vtm/itll.9x20 to an rtx font file: 

aixtortx /etc/vtm/itll.9x20 /usr/lpp/fonts/ltl14.500 
Note how the output file name conforms to the rtx naming convention. 

/etc/vtm 
/usr/lpp/fonts 
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fixrtx 

Purpose 

Converts an rtx font file that contains proportional spacing parameters into a file with the 
proportional spacing built into the raster image. 

Synopsis 

fixrtx ~ rtxfi/ename-i 

-h 
-w 

Description 

In order for rtx font files to work in the X-Windows environment, any proportional spacing 
(blank or white space preceding or following the character image) must be contained in the 
raster image. In addition, all the characters in the font file must be a constant height. 
(Variable-height characters within a single font file are not allowed.) The fixrtx command 
takes an rtx font file and builds any proportional spacing into the raster image. With the 
-h flag of the command, all the characters in the font file are made a constant height. The 
constant height is determined by the tallest character in the rtxfilename file. 

This command will not alter the file if it is already in the correct format. You must execute 
this command (with the -h flag specified) on rtx files created with the pktortx command if 
they are intended to be used in the X-Windows environment. 

The name of the rtx font file does not change. 
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Flags 

-h Change all characters to a constant height equal to the height of the tallest character 
in the font. Specify this flag for all font files that are intended to be used in the 
X-Windows environment. 

-w Change all characters to a constant width equal to the width of the widest character 
in the font. 

Examples 

To convert rtx font file itllO.500 (which includes characters of variable heights) to a file of 
constant-height characters: 

fixrtx -h itllO.500 
The resulting file retains the name of the input file, but the characters are all a constant 
height and any proportional spacing is built into the character's raster image. 
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onxtortx 

Purpose 

Converts an onx font file to the RT PC rtx font file format. 

Synopsis 

onxtortx - onxfi/ename - rtxfi/ename ~ 

Description 

The onx format fonts are typically provided with X-Windows systems provided by the 
Massachusetts Institute of Technology. Before these fonts can be used with the 
X-Windows program, they must be converted to the rtx font file format. This command 
takes as input an onx font file and produces an rtx format file. 

Examples 

To convert the onx font file vtsingle.onx to an rtx font file: 

onxtortx vtsingle.onx jusrjlppjfontsjvtsingle 

Files 

/usr /lpp/fonts 
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pktortx 

Purpose 

Converts a METAFONT pk font file to the RT PC rtx font file format. 

Synopsis 

pktortx - pkfi/ename - rtxfiiename -0--1 
ppend 

Description 

Flags 

Before any of the standard fonts provided with or produced by the METAFONT program 
can be used with the X-Windows program, they must be converted to the X-Windows rtx 
font file format. This command takes as input a pk MET AFONT file (note that this 
conversion does not work for gf type files). The resulting output file is in rtx format and 
can be used with RT PC displays if all the characters in the font file are of a constant 
height. 

Note that pk font files typically contain characters of variable widths and variable 
heights. In this case, the rtx font file produced by pktortx will also contain characters of 
variable widths and heights. Therefore, before the rtx font file generated by this command 
can be used in the X-Windows environment, the characters in the file must be converted to 
a constant height. See "fixrtx" on page B-25 for instructions on this conversion command. 

The append option puts multiple pk format files into a single rtx file. This option is 
required if the original source file is too large to be compiled with the makefont 
command. In this case, the source file must be broken down into multiple files. Each file is 
first compiled into several pk files using the makefont command. Each pk file that was 
required to contain all the information in the original source file is then appended to 
rtxfilename in rtx format. 
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For example, if a MET AFONT source file requires three separate mf files in order to 
compile (and therefore requires three separate pk files), the pktortx command is first 
issued to establish the name of the rtx file. The command is then issued with the other pk 
file names, the same rtx file name, and the append option. 

pktortx /mydir/pkfilel /mydir/rtxfile 
pktortx /mydir/pkfile2 /mydir/rtxfile append 
pktortx /mydir/pkfile3 /mydir/rtxfile append 
This example results in one rtx font file, /mydir/rtxfile. The user must ensure that each 
pk file to be appended was created using the same parameter files and that each file has 
unique character codes. 

Examples 

Files 

To convert the pk font file /usr/lpp/fonts/cmrlO.1200pk to an rtx font file: 

pktortx /usr/lpp/fonts/cmrlO.1200pk /usr/lpp/fonts/cmrlO.1200 
fixrtx -h /usr/lpp/fonts/cmrlO.1200 
Note how the output file name conforms to the rtx naming convention (with an expanded 
alphabetic descriptor classification for Computer Modern Roman). 

/usr/lpp/fonts 

In this book: "fixrtx" on page B-25 
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access list. Programs can use the display if 
they are run on the host system or on any of 
the systems listed in this file. 

ancestors. If W is inferior to A, then A is an 
ancestor of W. 

bitmap. A pixmap of depth 1. 

button grabbing. The mouse can be grabbed 
by a client, either passively by the program 
itself, or actively by clicking a button. 

child window. A first-level subwindow. 

client. An application program connects to 
X-Windows by some interprocess 
communication path (IPC) path, such as a TCP 
connection or a shared memory buffer. The 
program may be referred to as the client of the 
server, but it is actually the IPC path itself. 
Programs with multiple paths open to the 
server are viewed as multiple clients by the 
protocol. 

clipping regions. The image defined by the 
bitmap or rectangles used to restrict output to a 
particular region of a window. 

color cell. An entry in a color map. An entry 
contains three values: red, green, and blue 
intensities. The values are 16-bit, unsigned 
numbers, with ° representing the minimum 
intensity. The values are scaled by the server 
to match the particular display you are using. 

ColorMap. A set of color cells. A pixel value 
indexes the color map, producing intensities. 

connection. The IPC path between the server 
and a client program. 

coordinate system. X is horizontal, and Y is 
vertical. The origin is (0,0) at the upper left. 

Glossary 

For a window, the origin is inside the border. 
Coordinates are discrete and are specified in 
pixels. Each window and pixmap has its own 
coordinate system. 

cursor. The visible shape of the pointer on a 
screen. In X-Windows, it consists of a hot spot, 
a source bitmap, and a pair of colors. Defining 
a cursor for a window controls the appearance 
of the cursor when it is in that window. 

depth. The number of bits per pixel used by a 
window or pixmap. 

device. In X-Windows, an input device. 

event. Information generated either 
asynchronously from a device or as the 
side-effect of a client request. Events are 
grouped into types. Events are not sent to a 
client by the server unless the client has issued 
a specific request for information of that type. 
Events are usually reported relative to a 
window. 

event mask. The set of event types a client 
requests relative to a window. 

event synchronization. Allows synchronous 
processing of device events. This is helpful 
when demultiplexing device events to clients 
results in a conflict. For example, mouse and 
keyboard events often occur almost 
simultaneously during window management 
operations. 

event propagation. Device-related events 
propagate from the source window to ancestor 
windows until some client has expressed 
interest in handling that type of event, or until 
the event is discarded explicitly. 
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event source. The smallest window 
containing the pointer is the source of a 
device-related event. 

exposure event. Sent to clients to inform 
them when contents of regions of windows have 
been lost. Contents can be lost when windows 
are obscured or reconfigured. 

font. A set of glyphs (usually characters). The 
protocol does not translate or interpret ate 
character sets. The client indicates values used 
to access the glyph arrays. 

glyph. An image, usually of a character, in a 
font. 

hotspot. The spot associated with a cursor 
corresponding to the coordinates reported for 
the pointer. 

identifier. A unique value associated with a 
resource that a client program uses to name the 
resource. And identifier can be used over any 
connection to name the resource. 

Inferiors. All the subwindows nested below a 
window. 

input focus. Where the main keyboard input 
goes. By default, keyboard events are sent to 
the client using the window the pointer is in. It 
is also possible to attach the keyboard input to 
a specific window. Events are then sent to the 
appropriate client regardless of the pointer 
position. 

input manager. A client controlling keyboard 
input. 

mapping. A window on which a map call has 
been performed. Unmapped windows cannot be 
viewed or seen. 

modifier keys. Keys such as Shift, Control, 
Alt, CapsLock, and Shift. 

multiplex. To interleave or simultaneously 
transmit two or more messages on a single 
channel. 

X-2 X-Windows 

padding. Bytes inserted in the data stream to 
maintain alignment of the protocol requests on 
natural boundaries. 

paint. In computer graphics, to shade an area 
of a display image; for example, with 
cross-hatching. 

pixel value. The number of bit planes used in 
a particular window or pixmap. For a window, 
a pixel value indexes a color map and derives 
an actual color to be displayed. 

pixmap. A three-dimensional array of bits. A 
pixmap can be thought of as a two-dimensional 
array of pixels, with each pixel being a value 
from ( ) to (211 ), with N as the depth (z axis) of 
the pixmap. A pixmap can also be thought of as 
a stack of N bitmaps. 

plane mask. A bit mask restricting graphics 
operations to affect a subset of bit planes. It is 
stored in a graphics context. 

pointer. The device attached to the cursor and 
tracked on the screen. 

pointing device. A device with effective 
dimensional motion, usually a mouse. One 
visible cursor is defined by the core protocol, 
and it tracks whatever pointing device is 
attached as the pointer. 

property. The name, type, data format, and 
some data associated with a window. The 
protocol does not interpret properties. They are 
a general-purpose naming mechanism for 
clients. For example, clients can share 
information such as resize hints, program 
names, and icon formats with a window 
manager by using properties. 

property list. The list of properties that are 
defined for a particular window. 

redirecting control. A method for preventing 
particular attempts to change the size or 
position of a window by transferring the 
operation to a specified client instead of 
performing the operation. 



region. A rectangular area within a bitmap, a 
pixmap, a screen, or a window. 

reply. The way information requested by a 
client program is sent back to the client. Both 
events and replies are multiplexed on the same 
connection. Most requests do not generate 
replies. 

request. A command to the server. It is a 
single block of data sent over a connection. 

resource. Items such as windows, pixmaps, 
cursors, fonts, and colors. Each has a unique 
identifier associated with it for naming 
purposes. The lifetime of a resource is bounded 
by the lifetime of the connection over which the 
resource was created. 

root. In X-Windows, the root of a window is 
the screen on which the window was created. 

root window. Covers a screen. It cannot be 
reconfigured or unmapped, but otherwise 
performs like any other window. 

rubber-band outline. A moveable outline. 

server. Provides the basic windowing 
mechanism. It handles IPC connections from 
clients, demultiplexes graphics requests onto 
screens, and multiplexes input back to clients. 

stipple. A bitmap used to tile a region. It 
serves as an additional clip mask for a fill 
operation with the foreground color. 

tile. A 16x15 bitmap. Or, the filling of a 
region with a bitmap. 

unviewable. A mapped window with an 
unmapped ancestor. 

viewable. A mapped window with all of its 
ancestors also mapped. A viewable window is 
not necessarily visible. 

window manager. The client that provides 
the manipulation of windows on a screen and 
much of the user interface. 

XYFormat. The format of a pixmap organized 
as a set of bitmaps representing individual bit 
planes. 

ZFormat. The format of a pixmap organized 
as a set of pixel values in scanline order. 
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absolute window mode 4-102 
access list X-I 
add host 5-53 
add host library function 4-32 
aixtortx command B-24 
Alt-NumPad keystroke processing 4-69 
ancestors X-I 
append to buffer library function 4-33 
append vertex library function 4-33 
association tables 4-29 
auto repeat 5-51 
auto repeat library function 4-34 
automatic login 2-14 

bitmap X-I 
bitmap bits put 5-35 
brush 4-26 
button grabbing X-I 

canceling a window 1-12 
change background 5-24 
change background library function 4-35 
change border 5-25 
change border library function 4-35 
change window 5-24 
change window library function 4-35 
character bitmap 5-47 
character bitmap library function 4-36 
character widths 5-45 

Index 

character widths library function 4-36 
check mask event library function 4-37 
check window event library function 4-37 
child window X-I 
circle window down library function 4-38 
circle window up 5-23 
circle window up library function 4-38 
circulating windows 1-11 
clear 5-33 
clear icon window library function 4-39 
clear library function 4-38 
clear vertex flag macro 4-39 
client X-I 
clip clipped library function 4-39 
clip drawthrough library function 4-39 
clip mask 4-26 
clip mode 4-39, 5-26 
clipping regions X-I 
close display library function 4-40 
close font library function 4-40 
cmmf command B-7 
color cell X-I 
color specification 3-6 
ColorMap X-I 
command defaults 3-4 
commands 

color specification 3-6 
defaults 3-4 
display specification 3-7 
general information 3-4 
geometry specification 3-4 
keyboard specification 3-5 
keycomp 3-12 
rtxwm 3-17 
X 3-27 
xclock 3-30 
xhost 2-23, 3-33 
xinit 3-35 
xopen 3-37 
xterm 2-24, 3-39 
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compress events library function 4-41 
conditional warp mouse library function 4-41 
configure window 5-24 
configure window library function 4-41 
connection X-I 
coordinate system X-I 
copy area 5-36 
copy area library function 4-42 
create associate table library function 4-43 
create cursor library function 4-44 
create library function 4-42 
create terminal library function 4-44 
create transparencies library function 4-46 
create transparency 5-19 
create transparency library function 4-46 
create window 5-19 
create window batch library function 4-48 
create window library function 4-47 
create windows library function 4-48 
curses 3-44 
cursor 4-28, X-I 
customization 2-18, 2-19 

default file 2-4 
defaults 3-4 
define cursor 5-29 
define cursor library function 4-49 
delete association library function 4-49 
density factor, fonts B-3 
depth X-I 
destroy associate table library function 4-49 
destroy subwindows 5-20 
destroy subwindows library function 4-50 
destroy window 5-20 
destroy window library function 4-50 
detail events 4-20 
device X-I 
display height 4-32 
display name library function 4-51 
display specification 3-7 
display width 4-32 
draw 5-38 
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draw dashed library function 4-52 
draw filled 5-39 
draw filled library function 4-52 
draw library function 4-51 
draw operations 4-28 
draw patterned library function 4-53 
draw tiled library function 4-54 

error description library function 4-54 
error handler library function 4-55 
error handling, library function 4-67 
event X-I 
event mask X-I 
event propagation X-I 
event source X-2 
event synchronization X-I 
expand events library function 4-56 
exposure event X-2 

feep 5-50 
feep control 5-50 
fetch buffer library function 4-56 
fetch bytes 5-52 
fetch bytes library function 4-57 
fetch name 5-27 
fetch name library function 4-57 
fixrtx command B-25 
flush library function 4-58 
focus keyboard 5-32 
focus keyboard library function 4-58 
font X-2 
font widths 5-46 
font widths library function 4-58 
fonts 

commands 
aixtortx B-24 
cmmf B-7 



fixrtx B-25 
gftopk B-I0 
gftype B-12 
inimf B-14 
makefont B-16 
mf B-20 
onxtortx B-27 
pktortx B-28 

density factor B-3 
source files B-5 

free bitmap 5-47 
free bitmap library function 4-59 
free colors 5-43 
free colors library function 4-59 
free cursor 5-50 
free cursor library function 4-59 
free font 5-45 
free font library function 4-60 
free pixmap 5-48 
free pixmap library function 4-60 

geometry library function 4-60 
geometry specification 3-4 
get color 5-42 
get color cells 5-43 
get color cells library function 4-62 
get color library function 4-61 
get default library function 4-62 
get font 5-44 
get font library function 4-63 
get hardware color library function 4-63 
get hosts 5-54 
get hosts library function 4-63 
get resize hint 5-28 
get resize hint library function 4-64 
getting starting with X-Windows 1-1 
gftopk command B-I0 
gftype command B-12 
glyph X-2 
grab button 5-30 
grab button library function 4-64 
grab mouse 5-30 

grab mouse library function 4-65 
grab server 5-54 
grab server library function 4-66 

hiding and showing a window 1-10 
hiding a window 1-10 
icon window 1-10 
showing a window 1-10 

hot spot, cursor 4-28 
hotspot X-2 

I/O error handler library function 4-67 
icon window, clearing 4-39 
icon window, setting 4-92 
identifier X-2 
inferiors X-2 
inimf command B-14 
input events 4-19, 5-55 
input focus X-2 
input focus window 4-58 
input manager X-2 
installation A-I 
interpret locator 5-31 
interpret locator library function 4-66 

kernel pty customization 2-18 
key click 5-51 
key click volume library function 4-67 
keyboard specification 3-5 
keycomp command 3-12 
keystroke processing, Alt-NumPad 4-69 
keywords 2-5 

Acti velcon 2-5 

Index X-7 



Au toRaise 2-5 
Background 2-5 
BodyFont 2-5 
BoldFont 2-6 
Border 2-6 
BorderWidth 2-6 
Cursor 2-6 
C132 2-6 
DelconifyWarp 2-6 
Foreground 2-7 
FrameWidth 2-7 
Geometry 2-7 
Hands 2-7 
Hide 2-7 
Highlight 2-7 
IconBitmap 2-7 
IconFont 2-8 
IconifyDelta 2-8 
IconStartup 2-8 
InternalBorder 2-8 
J urn pScroll 2-8 
KeyCombination 2-8 
LeftButton 2-9 
Logging 2-9 
Loglnhibit 2-9 
MarginBell 2-9 
MenuFormat 2-9 
MiddleButton 2-9 
Mode 2-10 
Mouse 2-10 
NMarginBell 2-10 
PageOverlap 2-10 
PageScroll 2-10 
QueueName 2-10 
Reverse Video 2-10 
ReverseWrap 2-11 
RightButton 2-11 
SaveLines 2-11 
ScrollBar 2-11 
ScrollInput 2-11 
ScrollKey 2-11 
SizeFont 2-11 
StatusLine 2-12 
Status Normal 2-12 
TextUnderlcon 2-12 
TitleBar 2-12 

X-8 X-Windows 

TitleFont 2-12 
Update 2-12 
VisualBell 2-12 
Warp 2-13 

kill client library function 4-109 

library functions 
DisplayHeight 4-32 
DisplayWidth 4-32 
XAddHost 4-32 
XAppendToBuffer 4-33 
XAppendVertex 4-33 
XAutoRepeat 4-34 
X ChangeBackground 4-35 
X ChangeBorder 4-35 
XChangeWindow 4-35 
XCharBitmap 4-36 
XCharWidths 4-36 
XCheckMaskEvent 4-37 
XCheckWindowEvent 4-37 
XCircWindowDown 4-38 
XCircWindowUp 4-38 
XClear 4-38 
XClearlcon Window 4-39 
XClearVertexFlag 4-39 
XClipClipped 4-39 
XClipDrawThrough 4-39 
XCloseDisplay 4-40 
XCloseFont 4-40 
XCompressEvents 4-41 
XCondWarpMouse 4-41 
XConfigureWindow 4-41 
XCopyArea 4-42 
XCreate 4-42 
XCreateAssocTable 4-43 
XCreateCursor 4-44 
XCreateTerm 4-44 
X Create Transparencies 4-46 
XCreateTransparency 4-46 
XCreateWindow 4-47 
XCreateWindowBatch 4-48 
XCreateWindows 4-48 



XDefineCursor 4-49 
XDeleteAssoc 4-49 
XDestroy AssocTable 4-49 
XDestroySubwindows 4-50 
XDestroyWindow 4-50 
XDisplayName 4-51 
XDraw 4-51 
XDrawDashed 4-52 
XDrawFilled 4-52 
XDrawPatterned 4-53 
XDrawTiled 4-54 
XErrDescrip 4-54 
XError Handler 4-55 
XExpandEvents 4-56 
XFeep 4-56 
XFeepControl 4-56 
XFetchBuffer 4-56 
XFetchBytes 4-57 
XFetchN arne 4-57 
XFlush 4-58 
XFocusKeyboard 4-58 
XFontWidths 4-58 
XFreeBitmap 4-59 
XFreeColors 4-59 
XFreeCursor 4-59 
XFreeFont 4-60 
XFreePixmap 4-60 
XGeometry 4-60 
XGetColor 4-61 
XGetColorCells 4-62 
XGetDefault 4-62 
XGetFont 4-63 
XGetHardwareColor 4-63 
XGetHosts 4-63 
X GetResizeHin t 4-64 
XGrabButton 4-64 
XGrabMouse 4-65 
XGrabServer 4-66 
XlnterpretLocator 4-66 
XIOErrorHandler 4-67 
XKeyClick Volume 4-67 
XKillClient 4-109 
XLine 4-67 
XLockToggle 4-68 
XLock U pDown 4-68 
XLook U pAssoc 4-68 

XLookUpMapping 4-69 
XLowerWindow 4-70 
XMakeAssoc 4-70 
XMakePattern 4-70 
XMakePixmap 4-71 
XMakeTile 4-71 
XMapSubwindows 4-72 
XMapWindow 4-72 
XMaskEven t 4-73 
XMouseControl 4-73 
XMoveArea 4-73 
XMoveWindow 4-74 
XNextEvent 4-74 
XOpenDisplay 4-75 
XOpenFont 4-75 
XParseColor 4-76 
XParseGeometry 4-76 
XPeekEvent 4-77 
XPending 4-77 
XPixFill 4-78 
XPixmapBitsPutXY 4-79 
XPixmapBitsPutZ 4-79 
XPixmapGetXY 4-80 
XPixmapGetZ 4-81 
XPixmapPut 4-81 
XPixmapSave 4-82 
XPixSet 4-78 
XPutBackEvent 4-82 
XQueryBrushShape 4-83 
XQueryColor 4-83 
XQueryColors 4-83 
XQueryCursorShape 4-84 
XQueryFont 4-84 
XQuerylnput 4-84 
XQuery Mouse 4-85 
XQueryMouseButtons 4-85 
XQuerySetOptions 4-109 
XQueryTileShape 4-86 
XQueryTree 4-86 
XQueryWidth 4-86 
XQueryWindow 4-87 
XRaise Window 4-88 
XReadBitmapFile 4-88 
XRebindCode 4-89 
XRemoveHost 4-90 
XRevShorts 4-109 
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XRotateBuffers 4-90 
XScreenSaver 4-90 
XSelectInput 4-91 
XSetDisplay 4-91 
XSetIcon Window 4-92 
XSetResizeHint 4-92 
XStippleFill 4-93 
XStoreBitmap 4-94 
XStoreBuffer 4-94 
XStoreBytes 4-94 
XStoreColor 4-95 
XStoreColors 4-95 
XStoreCursor 4-95 
XStoreN arne 4-96 
XStorePixmapXY 4-96 
XStorePixmapZ 4-97 
XStringWidth 4-97 
XSync 4-98 
XText 4-98 
XTextMask 4-99 
XTextMaskPad 4-100 
XTextPad 4-101 
XTileAbsolute 4-102 
XTileFill 4-102 
XTileRelative 4-103 
XTileSet 4-103 
XUndefineCursor 4-104 
XU ngrabButton 4-104 
XUngrabMouse 4-104 
XUngrabServer 4-105 
XUnmapSubwindows 4-105 
XUnmapTransparent 4-105 
XUnmapWindow 4-106 
XUpdateMouse 4-106 
XUseKeymap 4-107 
XWarpMouse 4-107 
XWindowEvent 4-108 

line 5-37 
line library function 4-67 
local area network (LAN) 111 

locator 4-28 
lock toggle library function 4-68 
lock up/down library function 4-68 

X-IO X-Windows 

lookup association library function 4-68 
lookup color 5-54 
lookup mapping library function 4-69 
lower window 5-23 
lower window library function 4-70 
lowering a window 4-70 

make association library function 4-70 
make pattern library function 4-70 
make pixmap 5-48 
make pixmap library function 4-71 
make tile library function 4-71 
makefont command B-16 
malloc space 2-20 
map subwindows 5-21 
map subwindows library function 4-72 
map window 5-21 
map window library function 4-72 
mapping X-2 
mask event library function 4-73 
menu selection 1-5 
mf command B-20 
modifier keys X-2 
mouse control 5-50 
mouse control library function 4-73 
move area library function 4-73 
move window 5-23 
move window library function 4-74 
moving a window 1-6 
multiplex X-2 

next event library function 4-74 



onxtortx command B-27 
open display library function 4-75 
open font library function 4-75 
opening a clock window 1-9 
opening an AIX shell window 1-11 

AIX shell window 1-11 

padding X-2 
paint X-2 
parse color library function 4-76 
parse geometry library function 4-76 
peek event library function 4-77 
pending library function 4-77 
pix fill library function 4-78 
pix set library function 4-78 
pixel fill 5-33 
pixel value X-2 
pixmap X-2 
pixmap bits put 5-35 
pixmap bits put XY library function 4-79 
pixmap bits put Z library function 4-79 
pixmap get 5-40 
pixmap get XY library function 4-80 
pixmap get Z library function 4-81 
pixmap put 5-34 
pixmap put library function 4-81 
pixmap save 5-40 
pixmap save library function 4-82 
pktortx command B-28 
plane mask 4-25, X-2 
pointer X-2 
pointing device X-2 
processes 2-19 
profile 2-14 
property X-2 
property list X-2 
protocol requests 

Input Events 5-55 
)LAddHost 5-53 

)LAutoRepeat 5-51 
X-13itmapBitsPut 5-35 
LChangeBackground 5-24 
X_ChangeBorder 5-25 
X_ChangeWindow 5-24 
X_CharBitmap 5-47 
X_CharWidths 5-45 
X_CircWindowUp 5-23 
X_Clear 5-33 
X_ClipMode 5-26 
X_Configure Window 5-24 
LCopy Area 5-36 
X_CreateTransparency 5-19 
X_CreateWindow 5-19 
}LDefineCursor 5-29 
XJ)estroySubwindows 5-20 
XJ)estroyWindow 5-20 
}LDraw 5-38 
XJ)rawFilled 5-39 
XJeep 5-50 
XJeepControl 5-50 
LFetchBytes 5-52 
XJetchName 5-27 
X_FocusKeyboard 5-32 
XJontWidths 5-46 
X_FreeBitmap 5-47 
XJreeColors 5-43 
LFreeCursor 5-50 
X_FreeFont 5-45 
XJreePixmap 5-48 
LGetColor 5-42 
LGetColorCells 5-43 
LGetFont 5-44 
X_GetHosts 5-54 
LGetResizeHint 5-28 
LGrabButton 5-30 
LGrabMouse 5-30 
LGrabServer 5-54 
X-InterpretLocator 5-31 
~eyClick 5-51 
~ine 5-37 
~ookupColor 5-54 
~owerWindow 5-23 
X-MakePixmap 5-48 
X-MapSubwindows 5-21 
X_MapWindow 5-21 
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X_MouseControl 5-50 
~oveWindow 5-23 
XJixFill 5-33 
XJixmapBitsPut 5-35 
XJixmapGet 5-40 
XJixmapPut 5-34 
XJixmapSave 5-40 
X_QueryColor 5-44 
X_QueryFont 5-45 
X_QueryMouse 5-31 
X_QueryShape 5-49 
X_QueryTree 5-32 
X_QueryWindow 5-26 
X~aise Window 5-22 
X~emoveHost 5-53 
X~otateCuts 5-53 
X_ScreenSaver 5-51 
X_SelectInput 5-29 
X_SetIcon Window 5-27 
X_SetResizeHint 5-28 
X~etUp 5-41 
X_ShiftLock 5-51 
X_StippleFill 5-41 
X_StoreBitmap 5-47 
X_StoreBytes 5-52 
X_StoreColors 5-44 
X_Store Cursor 5-49 
X_StoreN arne 5-27 
X_StorePixmap 5-48 
X_StringWidth 5-46 
X_Text 5-36 
X_TextMask 5-37 
X_TileFill 5-34 
X_TileMode 5-25 
LUngrabButton 5-42 
X_UngrabMouse 5-42 
X_UngrabServer 5-54 
X_UnmapSubwindows 5-22 
X_UnmapTransparent 5-22 
X_UnmapWindow 5-21 
X_ WarpMouse 5-32 

pty customization 2-18, 2-19 
ptys 2-18 
put back event library function 4-82 

X-12 X-Windows 

query brush shape library function 4-83 
query color 5-44 
query color library function 4-83 
query colors library function 4-83 
query cursor shape library function 4-84 
query font 5-45 
query font library function 4-84 
query input library function 4-84 
query mouse 5-31 
query mouse buttons library function 4-85 
query mouse library function 4-85 
query set options library function 4-109 
query shape 5-49 
query tile shape library function 4-86 
query tree 5-32 
query tree library function 4-86 
query width library function 4-86 
query window 5-26 
query window library function 4-87 

raise window 5-22 
raise window library function 4-88 
raising a window 4-88 
read bitmap file library function 4-88 
rebind code library function 4-89 
redirecting control X-2 
region X-2 
relative window mode 4-103 
remote session 2-22 
remote usage of X-Windows 2-21 
remove host library function 4-90 
remove hosts 5-53 
reply X-3 
request X-3 
resizing a window 1-7 
resource X-3 
reverse shorts library function 4-109 
rexec command (TCP lIP) 2-24 



root X-3 
root window X-3 
rotate buffers library function 4-90 
rotate cuts 5-53 
rtx font format B-2 
rtxwm command 3-17 
rubber-band outline X-3 

sample remote session 2-22 
sample X-Windows program 4-111 
screen saver 5-51 
screen saver library function 4-90 
search order 

METAFONT base files B-17 
METAFONT input files B-17 

select input 5-29 
select input library function 4-91 
server X-3 
set display library function 4-91 
set icon window 5-27 
set icon window library function 4-92 
set resize hint 5-28 
set resize hint library function 4-92 
set up 5-41 
shift lock 5-51 
starting X-Windows 1-4 
steps, remote usage 2-22 
stipple X-3 
stipple fill 5-41 
stipple fill library function 4-93 
stipple mask 4-93 
stopping X-Windows 1-12 
store bitmap 5-47 
store bitmap library function 4-94 
store buffer library function 4-94 
store bytes 5-52 
store bytes library function 4-94 
store color library function 4-95 
store colors 5-44 
store colors library function 4-95 
store cursor 5-49 
store cursor library function 4-95 

store name 5-27 
store name library function 4-96 
store pixamp XY library function 4-96 
store pixamp Z library function 4-97 
store pixmap 5-48 
string width 5-46 
string width library function 4-97 
sync library function 4-98 
system pty customization 2-19 

TCP/IP iv, 2-24 
text 5-36 
text library function 4-98 
text mask 5-37 
text mask library function 4-99 
text mask pad library function 4-100 
text pad library function 4-101 
tile 4-30, X-3 
tile absolute library function 4-102 
tile fill 5-34 
tile fill library function 4-102 
tile mode 4-12, 5-25 
tile relative library function 4-103 
tile set library function 4-103 
tuning system parameters for X-Windows 2-18 

undefine cursor library function 4-104 
ungrab button 5-42 
ungrab button library function 4-104 
un grab mouse 5-42 
un grab mouse library function 4-104 
ungrab server 5-54 
un grab server library function 4-105 
unmap subwindows 5-22 
unmap subwindows library function 4-105 
unmap transparent 5-22 
unmap transparent library function 4-105 
unmap window 5-21 
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unmap window library function 4-106 
unviewable X-3 
update mouse library function 4-106 
use keymap library function 4-107 
using X-Windows on a remote system 2-21 

viewable X-3 
volume control library function 4-56 

warp mouse 5-32 
warp mouse library function 4-107 
window event library function 4-108 
window manager X-3 

X-14 X-Windows 

X command 3-27 
X Server malloc space 2-20 
xclock command 3-30 
xhost command 2-23, 3-33 
xinit command 3-35 
XLookupMapping 3-5 
xopen command 3-37 
xterm command 2-24, 3-39 
xterm datastream support 5-8 
XYFormat X-3 

ZFormat X-3 
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