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1. Useful programs

The following packages contain keyboard or conseligted programs.

kbd-1.06.tar.gz contains loadkeys , dumpkeys, showkey, setmetamode , setleds , setfont
showconsolefont , mapscrn, kbd_mode, kbdrate , loadunimap , chvt , resizecons , deallocvt

getkeycodes , setkeycodes . It also containspenvt , formerly calledbpen.

There exists a clone of the kbd package, nam@lyole-tools , that contains more or less the same stuff.
The latest versiortonsole-tools-0.3.3 is roughly up-to-date witkbd-0.99

SVGATextMode-1.10 containsSVGATextMode, a program that obsoletesizecons
util-linux-2.11 containssetterm
sh-utils-1.12 containsstty .

See alsalynamic-vc-1.2.tar.gz andconsd-1.3.tgz  for programs that exploit the "Keyboard Signay.ke
Very primitive versions argpawn_login  or spawn_console found in the kbd package.

Seefont.tgzfor a package that handles console fonts.
Packages likeecode andkonwert-1.8  allow one to convert between different characteodings.
The X distribution containgmodmap, xset , kbd_mode. (See also X386keybd(1) for the situation under

XFree86 1.3, and Xserver(1) for the XKEYBOARD exdiem under X11R6.) A handy interfacext@odmap
IS xkeycaps , seehttp://www.jwz.org/xkeycaps/

termcap-2.0.8.tar.gz containgermcap , an old terminal capabilities data basewses-1.9.9e.tar.gz
contains theermlib  data base which obsoletesmcap . (However, there are still many programs using
termcap .)

See loadkeys(1), setleds(1) and setmetamode(ihdarodes generated by the various keys and ttiegset
leds when not under X. Under X, see xmodmap(1)xaet(1).

See setfont(8) for loading console fonts. Many peayll want to load a font likeso01.f16  because the
default font is the hardware font of the video caadd often is a "Code Page 437' font missing deden
characters and other Latin-1 symbols.

See setterm(1) and kbdrate(8) for properties ssdier@ground and background colors, screen blardantty
character repeat rate when not under X. Under Xxset(1), also for key click and bell volume.

The file/etcitermcap ~ defines the escape sequences used by many progdaimessing the console (or any
other terminal). See termcap(5). A more modernigrrs found in/usr/lib/terminfo . See terminfo(5).
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Terminfo files are compiled by the terminfo compilesr/lib/terminfo/tic , see tic(1). Their contents
can be examined using the prografocmp , see infocmp(1).

The Linux console sequences are documented in lsortaules(4).

The packageéunkey by Rick van Rein provides support for all thesevkeys modern keyboards have. See
rick.vanrein.org/linux/funkey

2. Keyboard generalities

You press a key, and the keyboard controller sendscodeto the kernel keyboard driver. Some keyboards
can be programmed, but usually the scancodes pomdsg to your keys are fixed. The kernel keyboard
driver just transmits whatever it receives to thplieation program when it is iscancode mode, like whenx

is running. Otherwise, it parses the stream of coa®s into keycodes, corresponding to key predeypr
release events. (A single key press can generate Gpscancodes.) These keycodes are transmittdce to
application program when it is ikeycode mode (as used, for example, kyiowkey and some X servers).
Otherwise, these keycodes are looked up in the &pyand the character or string found there isstrated

to the application, or the action described therparformed. (For example, if one presses andsesethea

key, then the keyboard produces scancodes Ox1®xfe this is converted to keycodes 30 and 158, and
then transmitted as 0141, the ASCII or latin-1 céole a’; if one presses and releageste , then the
keyboard produces scancodes 0xe0 0x53 Oxe0 OxelSe thre converted to keycodes 111 and 239, and the
transmitted as the 4-symbol sequence ESC [ 3 ~gsaliming a US keyboard and a default keymap. An
example of a key combination to which an actioassigned is Ctrl-Alt-Del.)

The translation between unusual scancodes and #teg@an be set using the utilétkeycodes - only few
people will need it. The translation between kewso@nd characters or strings or actions, thathes, t
keymap, is set using the utilitiemadkeys and setmetamode . For details, see getkeycodes(8),
setkeycodes(8), dumpkeys(1), loadkeys(1), setmeta(p. The format of the files output bympkeys and
read byloadkeys is described in keymaps(5).

Where it says ‘transmitted to the application’hie above description, this really means “transthititethe
terminal driver'. That is, further processing istjlike that of text that comes in over a seria¢liThe details
of this processing are set by the progeasn .

3. Console generalities

Conversely, when you output something to the cansolfirst undergoes the standard tty processamgl
then is fed to the console driver. The consoleatremulates a VT100, and parses the input in aaler
recognize VT100 escape sequences (for cursor mawvtenlear screen, etc.). The characters that drpard
of an escape sequence are first converted intoddajcusing one of four mapping tables if the comswhs
not in UTF-8 mode to start with, then looked ughe table describing the correspondence betweecodai
values and font positions, and the obtained 8--bit @ont indices are then written to video memamhere
they cause the display of character shapes fouttieinideo card's character ROM. One can load ava's
fonts into character ROM usirgtfont . The obsolete programsadunimap andmapscrn can be used to
manipulate the Unicode map belonging to the fonthe mapping table of the console. More detailt va
given below.

There are many consoles (caldidtual Consoles or Virtual Terminals, abbreviated VCs or VTs) that share
the same screen. You can use them as independecesiesither to run indendent login sessionsust {o
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send some output to, perhaps fram, or the tail of the system log or so. See beld@ofisole switching’)
on how to set them up and switch between them.

4. Resetting your terminal

There is garbage on the screen, or all your kelgssrare echoed as line drawing characters. Whdd2o

Many programs will redraw the screen when Citrl-ltyisped. This might help when there is some modem
noise or broadcast message on your screen. The @oderear will clear the screen.

The commandeset will reset the console driver. This helps when #lweeen is full of funny graphic
characters, and also if it is reduced to the botioe If you don't have this command, or if it damething
else, make your own by putting the following twods in an executable fiteset in your PATH:

#!/bin/sh
echo -e \033c

that is, you want to send the two characters E&Ctlte console.

Why is it that the display sometimes gets confused gives you a 24-line or 1-line screen, insteathe
usual 25 lines? Well, the main culprit is the uE@ErRM=vt100 (or some other entry with 24 lines) instead of
TERM=linux when logged in remotely. If this happens/idavitty2  then typing

% cat > /dev/tty2

A[C

"D
on some other VT (where 4 symbols are typechta ESC, ¢, ENTER, Ctrl-D) and refreshing the screen
/devitty2  (perhaps using Ctrl-L) will fix things. Of courslee permanent fix is to use the right termcap or

terminfo entry. A command that only changes the lpemof lines is
% echo -e "\033[1;25r"

Why is it that you sometimes get a lot of line-diragvcharacters, e.g., after catting a binary tostreen?
Well, there are various character set changingpessaquences, and by accident your binary mightagon
some of these. The ESC c is a general reset, afamued!, but if you know precisely what went wroggu
can repair it without resetting other console httres. For example, after

% cat

AN

"D
your shell prompt will be all line-drawing charateNow do (typing blindly)

% cat

~O

"D
and all is well again. (Three symbols typed to each Ctrl-N (or Ctrl-O), ENTER, Ctrl-D.) To understand
what is happening, see "The console charactersitst.

If you loaded some strange font, and want to retoithe default,

% setfont
will do (provided you stored the default font iretdefault place). If this default font does not team an

embedded Unicode map (and gives the wrong symboksctcented characters), then say
% loadunimap

For example, if I do
% loadkeys de-latinl
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then | have a German keyboard, and the key lagft@Enter key gives me a-umlaut. This works, beedlns
a-umlaut occurs on the CP437 code page and thelkdmcode map is initialized to CP437, and my wde

card has a CP437 font built-in. If | now load a®I8859-1 font with
% setfont iso01.f16

then everything still works, becausefont invalidates the kernel Unicode map (if there iddmacode map
attached to the font), and without map the keroeisgdirectly to the font, and that is preciselyreotr for an

ISO 8859-1 system witiao01.f16  font. But going back to the previous font with
% setfont

gives capital Sigma's instead of a-umlaut - alleated letters are mixed up because also this fastno

embedded Unicode map. After
% loadunimap

which loads the default Unicode map (which is rifghtthe default font) all works correctly againsully

loadunimap is not invoked directly, but visetiont . Thus, the previous two commands may be replaged b
% setfont -u def

These days most fonts have embedded Unicode méps (bis is indicated by the extensigfu ), and
none of this nonsense is needed anymore.

On very old terminals output involving tabs mayueg a delay, and you have to say

% stty tab3
(see stty(1)).

You can change the video mode usiegizecons  0or SVGATextMode. Or by rebooting and having "vga=ask"
in the LILO configuration file.

This usually settles the output side.

On the input side there are many things that mghtvrong. I1fX or DOOMIr some other program using raw
mode crashed, your keyboard may still be in rannfediumraw) mode, and it is difficult to give commas.
(See "How to get out of raw mode" below.) If yoaded a bad keymap, then

% loadkeys -d

loads the default map again, but it may well béalift to type "-'! An alternative is
% loadkeys defkeymap

Sometimes even the letters are garbled. It is usefunow that there are four main types of keylsar
QWERTY, QWERTZ, AZERTY and DVORAK. The first thre@e named after the first six letter keys, and
roughly represent the English, German and Frenaaldpg countries. Compared to QWERTY, the
QWERTZ map interchanges Y and Z. Compared to QWERMY AZERTY map interchanges Q and A, W
and Z, and has its M right of the L, at the senunoposition. DVORAK has an entirely different lette
ordering. There are two types of Turkish keybodrde so-called "Q'-keyboard has a QWERTY layout,
while the "F'-keyboard has an entirely differentolat, let us say fgGlod, where G stands for Gbrawve |

for dotlessi.

4.1 Keyboard hardware reset

Things may be wrong on a lower level than Linux\ksabout. There are at least two distinct loweelev
(keyboard and keyboard controller) where one cae ¢he command "keyboard disable” to the keyboard
hardware. Keyboards can often be programmed tons®ut of three different sets of scancodes.

However, | do not know of cases where this turnaict@ be a problem.
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Some keyboards have a remapping capability buibiarmy Hendersorstormy@Ghost.Net ) writes: “If it's
your keyboard accidently being reprogrammed, you(ca a Gateway AnyKey keyboard) press control-alt-
suspend_macro to reset the keys to normal.’

5. Delete and Backspace

Getting Delete and Backspace to work just rightastrivial, especially in a mixed environment, wigou
talk to console, t, tobash, to emacs, login remotely, etc. You may have to edit seveaifiguration files
to tell all of the programs involved precisely wiyatu want. On the one hand, there is the mattevioth
keys generate which codes (and how these codesmapped by e.germit or emacs), and on the other
hand the question of what functions are bound tatwbdes.

People often complain "'my backspace key does nok'was if this key had a built-in function “delete
previous character'. Unfortunately, all this keyaay key, does is producing a code, and one ayhope
that the kernel tty driver and all application paxgs can be configured such that the backspacenkegd
does function as a “delete previous character' key.

Most Unix programs get their tty input via the kelrrity driver in "cooked' mode, and a simple
command determines the erase character. Howe\agrgms likebash andemacs andX do their own input
handling, and have to be convinced one-by-one tineaight thing.

5.1 How to tell Unix what character you want to us&o delete the last
typed character

% stty erase ?
If the character is erased, but in a funny wayntbemething is wrong with your tty settingsethoprt is
set, then erased characters are enclosed betwaed/ . If echoe is not set, then the erase char is echoed
(which is reasonable when it is a printing chanadike #). Most people will wandtty echoe -echoprt
Sayingstty sane  will do this and more. Sayingty -a  shows your current settings. How come this is not
right by default? It is, if you use the riggutty .

Note that many programs (likeash, emacs etc.) have their own keybindings (defined ~tinputrc
~/l.emacs etc.) and are unaffected by the setting of theescharacter.

The standard Unix tty driver does not recognizeligar, or keys (like the arrow keys) to move theent
position, and hence does not have a command "daletent character' either. But for example you gan
bash on the console to recognize the Delete key byimuutt

set editing-mode emacs
"\e[3~":delete-char
into ~/.inputrc
"Getty used to do the right thing with DEL and BS b ut is broken now?'

Earlier, the console driver would do BS Space B%Y040\010 ) when it got a DEL\{77 ). Nowadays,
DEL's are ignored (as they should be, since theedamulates a vt100). Get a better getty, i.ee,tbat does
not output DEL.
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"Login behaves differently at the first and second login attempts?'

At the first attempt, you are talking tetty . At the second attempt, you are talkingdgin , a different
program.

5.2 How to tell Linux what code to generate when key is pressed

On the console, or, more precisely, when not in (MBVI)RAW mode, use

% loadkeys mykeys.map

and under X use
% xmodmap mykeys.xmap

Note that (since XFree86-2.1) X reads the Linuxirsgs of the keymaps when initialising the X keymap
Although the two systems are not 100% compatibis,ghould mean that in many cases the useva@fmap
has become superfluous.

For example, suppose that you would like the Baa&sfkey to send a BackSpace (Ctrl-H, octal 010}tlaad
grey Delete key a DEL (octal 0177). Add the follagito/etc/rc.local (or wherever you keep your local
boot-time stuff):

lusr/bin/loadkeys << EOF
keycode 14 = BackSpace
keycode 111 = Delete
EOF

Note that this will only change the function of $kekeys when no modifiers are used. (You needdoifypa
keymaps line to tell which keymaps should be aéfédf you want to change bindings on more keymaps.)
The Linux kernel default lets Ctrl-Backspace geteBackSpace - this is sometimes useful as emeygenc
escape, when you find you can only generate DELS.

The left Alt key is sometimes called the Meta kayd by default the combinations AltL-X are boundhe
symbol MetaX. But what character sequence is Mefalxa is determined (per-tty) by the Meta flag, gt
the commandetmetamode . The two choices are: ESC X or X or-ed with 0200.

Many distributions have madkeys command somewhere in the bootup sequence. Forpéxaone may

have the name of the desired keymapeitisysconfig/keyboard and theoadkeys command that loads
it in /etc/rc.d/init.d/keytable . Or one may have the actual default keymafetidefault.keytab
and the loadkeys command that loads itett¥rc.d/boot . Etc. Instead of adding a local modification to

the default, one can of course change the defgudidiiing the default keymap or changing the naméhe
keymap to be loaded at boot time. Note thadkeys itself has default keymagefkeymap.map located
somewhere undeusr/lib/kbd or /usr/share/kbd (just like all other keymaps) and this may not yet
available in single user boot befauer has been mounted.

"How do | get a dvorak keyboard?’

The command

% loadkeys dvorak
will give you a dvorak layout, probably by loading something like

lusr/lib/kbd/keymaps/i386/dvorak/dvorak.map.gz . Underx, put
XkbLayout "dvorak"

in XF86Config .
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"Why doesn't the Backspace key generate BackSpace by default?'
(i) Because the VT100 had a Delete key above tlerkey.

(i) Because Linus decided so.

5.3 How to tell X to interchange Delete and Backspa

% xmodmap -e "keysym BackSpace = Delete" -e "keysym Delete = BackSpace"

Or, if you just want the Backspace key to genesaBackSpace:
% xmodmap -e "keycode 22 = BackSpace"

Or, if you just want the Delete key to generatectel:
% xmodmap -e "keycode 107 = Delete"

(but usually this is the default binding already).

5.4 How to tell emacs what to do when it receives Belete or
Backspace

Put in your.emacs file lines like

(global-set-key "\?" 'help-command)
(global-set-key "\C-h" 'delete-backward-cha r

Of course you can bind other commands to other keylse same way. Note that various major and minor

modes redefine keybindings. For example, in incrdalesearch mode one finds the code
(define-key map "\177" 'isearch-delete-char )
(define-key map "\C-h" 'isearch-mode-help)

This means that it may be a bad idea to use theeatveo global-set-key commands. There are too many
places where there are built-in assumptions abtntHC= help and DEL = delete. That doesn't meaat th
you have to setup keys so that Backspace genddaiesBut if it doesn't then it is easiest to rentapm at

the lowest possible level in emacs.

5.5 How to tell emacs to interchange Delete and Bepace

Put in your.emacs file lines

(setq keyboard-translate-table (make-string 128 0))
(let ((10))
(while (< i 128)
(aset keyboard-translate-table i i)
(setqi (1+1))))
(aset keyboard-translate-table ?\b ?\"?)
(aset keyboard-translate-table ?\*? ?\b)
Recent versions of emacs have a funck®moard-translate and one may simplify the above to
(keyboard-translate ?2\C-h ?\C-?)
(keyboard-translate ?\C-? ?\C-h)
Note that under X emacs can distinguish betweehhCand the Backspace key (regardless of what codes
these produce on the console), and by default emgicgiew the Backspace key as DEL (and do deletio
things, as bound to that character, rather thap thehgs, bound to Ctrl-H). One can distinguish IBguace
and Delete, e.g. by
(global-unset-key [backspace] )
(global-set-key [backspace] 'delete-backwar d-char)
(global-unset-key [delete] )
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(global-set-key [delete] 'delete-char)

5.6 How to tell kermit to interchange Delete and Bekspace

Put in yourkermrc file the lines

set key \127 \8
set key \8\127

5.7 How to tell xterm to interchange Delete and Ba&space

XTerm*VT100.Translations: #override\n\
<KeyPress> BackSpace : string(0x7f)\n\
<KeyPress> Delete : string(0x08)\n

5.8 How to tell xterm about your favourite tty modes

Normally xterm will inherit the tty modes from iisvoker. Underxdm, the default erase and kill characters
are# and@ as in good old Unix Version 6. If you don't likeat, you might put something like

XTerm*ttymodes: erase ~? kill ~U intr ~C qu it ™\ eof "D\
susp "Z start *Q stop S eo @
in /usr/lib/X11/app-defaults/XTerm or in $SHOME/.Xresources , assuming that you have a line

xrdb -merge $HOME/.Xresources
in your $HOME/.xinitrc ~ Or $HOME/.xsession

5.9 How to tell non-Motif X applications that the Del key deletes
forward

Put

*Text.translations: #override \
~Shift ~Meta <Key>Delete: delete-next-chara cter()

into .Xresources  to make non-Motif X applications such #& , xedit , etc., work correctly. (Daniel T.
Cobra)

5.10 How to tell xmosaic that the Backspace key gerates a DEL

Putting
*XmText.translations: #override\n\
<Key>osfDelete: delete-previous-characte r()
*XmTextField.translations: #override\n\
<Key>osfDelete: delete-previous-characte r()

in your $HOME/.Xdefaults ~ or $HOME/.Xresources  helps. (What file? The file that is fed tedb , for
example inxinitrc )

The netscape FAQ, however, says:

Why doesn't my Backspace key work in text f ields?
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By default, Linux and XFree86 come with the Backspace and Delete keys
misconfigured. All Motif programs (includin g, of course, Netscape
Navigator) will malfunction in the same way

The Motif spec says that Backspace is suppo sed to delete the previous
character and Delete is supposed to delete the following character.
Linux and XFree86 come configured with both the Backspace and Delete

keys generating Delete.

You can fix this by using any one of the xm odmap, xkeycaps, or
loadkeys programs to make the key in questi on generate the BackSpace
keysym instead of Delete.

You can also fix it by having a .motifbind file; see the man page
for VirtualBindings(3).

Note: Don't use the *XmText.translations or *XmTextField.translations
resources to attempt to fix this problem. | f you do, you will blow
away Netscape Navigator's other text-field key bindings.

5.11 A better solution for Motif-using programs, lke netscape

Ted Kandell ed@tcg.net ) suggests the following:

Somewhere in your .profile add the following:

stty erase "H

If you are usingpash, add the following lines to youinputrc
"\C-?": delete-char

"\C-h": backward-delete-char

Add the following lines to your .xinitrc file:

xmodmap <<-EOF

keycode 22 = BackSpace osfBackSpace

keycode 107 = Delete

EOF

# start your window manager here, for example:
#(fvwm) 2>&1 | tee /dev/tty /dev/console

stty sane

stty erase "H

loadmap <<-EOF
keycode 14 = BackSpace

keycode 111 = Delete
EOF

This will definitely work for a PC 101 or 102 kegWboard with any Linux/XFree86 layout.

The important part to making Motif apps like Netseavork properly is adding osfBackSpace to key@itle
in addition to BackSpace.

Note that there must be spaces on either side=ct #ign.

5.12 What about termcap and terminfo?
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When people have problems with backspace, they tiehobk at their termcap (or terminfo) entry féret
terminal, and indeed, there does exist a kb (o) &hgability describing the code generated by thekBpace
key. However, not many programs use it, so unlessare having problems with one particular program
only, probably the fault is elsewhere. Of coursis i good idea anyway to correct your termcap(tefio)
entry. See also below under "The TERM variable".

5.13 A complete solution

There are many possibilities to get a functioniggtem. Can't you give one complete set of settthgs
works?

One way of getting a setup that works in all cot#és to have the Backspace key generate DEL wheheo
console (or xterm), and BackSpace when under X.ddahat is most convenient - there are too many X
utilities that expect BackSpace, and emacs on éheate or xterm expects DEL, while emacs under X ca
distinguish [BackSpace] from Ctrl-H and does thgitithing.

What is needed? No loadkeys changes, since thesBac& key already generates DEL by default. No stty
settings, they are OK by default. No X settinggytlare OK by default. One just has to tell xtermt ttihe
Backspace key should generate DEL: put

XTerm*VT100.Translations: #override\n\
<KeyPress> BackSpace : string(0x7f)\n\

in .Xresources , and
xrdb -merge .Xresources

in xinitrc , and you are settled.

For a much more extensive discussion of these shisngd alternative solutions, séene Baretta's page

6. The console character sets

The kernel first tries to figure out what symbohigant by any given user byte, and next wheresmshol
is located in the current font.

The kernel knows about 5 translations of bytes aansole-screen symbols. In Unicode (UTF-8) moke, t
UTF-8 code is just converted directly into Unicodlee assumption is that almost all symbols one sieee
present in Unicode, and for the cases where ttes dot hold the codes 0xfO00-Oxf1ff are reservediiect
font access. When not in Unicode mode, one of fiamslation tables is used. The four tables area#inl -

> Unicode, b) VT100 graphics -> Unicode, c) PC #iddde, d) user-defined.

There are two character sets, called GO and G1lpaadf them is the current character set. (Imyti&l0.)
Typing Ctrl-N causes G1 to become current, CtrlaDses GO to become current.

These variables GO and G1 point at a translatible tand can be changed by the user. Initially {ha@nt at
tables a) and b), respectively. The sequences B5@nd ESC ( 0 and ESC ( U and ESC ( K cause GO to
point at translation table a), b), ¢) and d), resigely. The sequences ESC ) B and ESC ) 0 and)B$@nd
ESC) K cause G1 to point at translation tabldy)¢) and d), respectively.

The sequence ESC c causes a terminal reset, whiehat you want if the screen is all garbled. The o
advisedecho "v~0 will only make GO current, but there is no guaeagnthat GO points at table a). In some
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distributions there is a program reset(1) that gesecho ~c . If your termcap entry for the console is
correct (and has an entry=\Ec: ), then alsaetterm -reset will work.

The user-defined mapping table can be set usingenaf8). The result of the mapping is that if a bght
is printed, the symbal = map[c] is sent to the video memory. The bitmap that epoads ta is found in
the character ROM, and can be changed using sgijont

7. Console switching

By default, console switching is done using Alt-&inCtrl-Alt-Fn. Underx (or recent versions afosemu),
only Citrl-Alt-Fn works. Many keymaps will allow ciic walks through all allocated consoles using Alt-
RightArrow and Alt-LeftArrow.

XFree86 1.3 does not know that Alt is down when gaiitch to the X window. Thus, you cannot switch
immediately to some other VT again but have toasdeAlt first. In the other direction this shouldnk: the
kernel always keeps track of the up/down statuallokeys. (As far as possible: on some keyboardseso
keys do not emit a scancode when pressed (e.gPRheeys of a FOCUS 9000) or released (e.qg.: dusd®
key of many keyboards).)

XFree86 1.3 saves the fonts loaded in the char&®s when started, and restores it on a consakelsw
Thus, the result afetfont on a VT is wiped out when you go to X and backingsetfont under X will
lead to funny results.

One can change VT under program control usinglitke command.

7.1 Changing the number of Virtual Consoles

This question still comes up from time to time, b answer is: you already have enough of thenteSi
kernel version 1.1.54, there are between 1 andi®3al consoles. A new one is created as soon &s it
opened. It is removed by the utilitgallocvt  (but it can be removed only when no processeasseciated
to it anymore, and no text on it has been seldaygatograms likeelection  or gpm).

For older kernels, change the line

#define NR_CONSOLES 8
IN include/linux/tty.h (don't increase this number beyond 63), and redertipe kernel.

If they do not exist yet, create the tty devicethwiAKEDE\Or mknod tty N c 4 N where N denotes the tty
number. For example,

foriin 910 11 12; do mknod /dev/tty$i c 4 $i; done
or, better (since it also takes care of owner ardhssions),
foriin 910 11 12; do /dev/IMAKEDEV tty$i; done
If you want the new VCs to rugetty , add lines inetc/inittab . (But it is much better to have only two

getty 'S running, and to create more consoles dynamicalyhe need arises. That way you'll have more
memory when you don't use all these consoles, ludmaore consoles, in case you really need themt. Ed
letc/inittab and comment out adetty 's except for the first two.)
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When the consoles are allocated dynamically, usisally easiest to have only one or two runniagy .
More are opened bygpen -l -s bash . Unused consoles (without associated processesjieallocated
usingdeallocvt  (formerlydisalloc ). But, you say, | am involved in activities whesuddenly need more
consoles, and do not have a bash prompt availabigvé theopen command. Fortunately it is possible to
create a new console upon a single keystroke, st of what is happening at the current console.

If you havespawn_login  from kbd-1.04.tar.gz and you put

loadkeys << EOF

alt keycode 103 = Spawn_Console

EOF

spawn_login &
in /etc/rc.local , then typing Alt-UpArrow will create a fresh VCnminglogin  (and switch to it). With
spawn_console & instead ofspawn_login &  you'll have bash running there. See alsen-1.4.tgz and

dynamic-vc-1.1.tar.gz

What action should be taken upon this Spawn_Conlse}press can also be set/#tc/inittab under
kbrequest , if you have a recemiit . See inittab(5).

(This action can be something entirely differehjust called the key Spawn_Console because thahé |
used it for. When used for other purposes it is lesnfusing to use its synonym KeyboardSignal. For
example, some people like to put the lines

kb::kbrequest:/shbin/shutdown -h now

In /etc/inittab , and
control alt keycode 79 = KeyboardSignal
control alt keycode 107 = KeyboardSignal

in their keymap. Now Citrl-Alt-End will do a systeshutdown.)

You can only login as "root" on terminals listedédrtt/securetty . There exist programs that read terminal
settings from filegetc/ttys and/etc/ttytype . If you have such files, and create additionalsobes, then
it might be a good idea to also add entries fomtivethese files.

8. Ctrl-Alt-Del and other special key combinations

8.1 Ctrl-Alt-Del (Boot)

If you press Citrl-Alt-Del (or whatever key was agsd the keysym Boot by loadkeys) then either the
machine reboots immediately (without sync)jnar is sent a SIGINT. The former behaviour is the difa
The default can be changed by root, using the systl reboot(), see ctrlaltdel(8). Some 's change the
default. What happens whermit gets SIGINT depends on the versioniof used - often it will be
determined by the pf entry ietc/inittab (which means that you can run an arbitrary prognarthis
case). In the current kernel Ctrl-AltGr-Del is mm¢jer by default assigned to Boot.

8.2 Other combinations

Name Default binding

Show_Memory  Shift-Scrollock
Show_Registers AltGr-ScrollLock
Show_State  Ctrl-ScrollLock
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Console_n Alt-Fn and Ctrl-Alt-Fn (1 <=n <= 12)

Console_{n+12} AltGr-Fn (l1<=n<= 12)

Incr_Console Alt-RightArrow

Decr_Console Alt-LeftArrow

Last_Console Alt[Gr]-PrintScreen

Scroll_Backward Shift-PageUp

Scroll_Forward Shift-PageDown

Caps_On (CapsLock i s a toggle; this key sets)
Compose Ctrl-.

8.3 X Combinations

Ctrl-Alt-Fn  Switch to VT n
Ctrl-Alt-KP+ Next mode
Ctrl-Alt-KP-  Previous mode
Ctrl-Alt-Backspace  Kill X

On some motherboards, Ctrl-Alt-KP- and Ctrl-Alt-KR4l be equivalent to pressing the Turbo buttohall
is, both will produce the scancodes 1d 38 4a cd8nd 1d 38 4e ce b8 9d, and both will switch keetw
Turbo (>= 25MHz) and non-Turbo (8 or 12 MHz). (Oftthese key combinations only function this way
when enabled by jumpers on the motherboard.)

Perry F Nguyen pfnguyen@netcom22.netcom.com ) writes: AMI BIOS has a feature that locks up the
keyboard and flashes the LED's if the Ctrl-Alt-Bgplice combination is pressed while a BIOS password
enabled, until the CMOS/BIOS password is typed in.

On some SiS based motherboards the combinatiorAGtBackspace will cause a power off, or puts the
machine in power save mode. (Reported for SiS 680f@ SiS645DX.)

8.4 Dosemu Combinations

Ctrl-Alt-Fn  Switch to VT n (from version 0.50; earlier Alt-Fn)
Ctrl-Alt-PgDn  Kill dosemu (when in RAW keyboard m ode)
(and many other combinations - see the dosemu docum entation)

8.5 Composing symbols

One symbol may be constructed using several kegesro

« LeftAlt-press, followed by a decimal number typadtbe keypad, followed by LeftAlt-release, yields
the symbol with code given by this number. (In Wdgie mode this same mechanism, but then with 4
hexadecimal digits, may be used to define a Unicsydebol.)

+ A dead diacritic followed by a symbol, yields thsymbol adorned with that diacritic. If the
combination is undefined, both keys are taken saplr Which keys are dead diacritics is user-
settable; none is by default. Five (since 2.0.&p dead diacritics can be defined (using loadkeys(1
dead_grave, dead_acute, dead_circumflex, dead_tlkeled diaeresis (and dead_cedilla). Precisely
what this adorning means is also user-settabled-deeritic, symbol is equivalent to Compose +
diacritic + symbol.

+ Compose followed by two symbols yields a combimatgymbol. These combinations are user-
settable. Today there are 68 combinations defiyedelfault; you can see them by saying "dumpkeys
| grep compose”.

« Then there are "Sticky' modifier keys (since 1.3.88r example, one can type Ctrl-C as SControl, C
and Ctrl-Alt-BackSpace as SControl, SAIlt, BackSpace
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Note that there are at least four such compositienhanisms:
1. The Linux keyboard driver mechanism, used in cocfjon with loadkeys.
2. The X mechanism - see X386keybd(1l), later XFree8@Kb Under X11R6: edit
/usr/X11R6/lib/X11/locale/iso8859-1/Compose .

See also Andrew D. Balsa's commentstad://wauug.erols.com/~balsa/linux/deadkeys/indexl.h

3. The emacs mechanism obtained by loading "iso-iredédr calling “iso-accents-mode'.
4. The vim mechanism: insert a composed symbol bysprg<Ctrl-K followed by two symbols. A list
of the possible combinations is obtained by theroamd:digraphs

For X the order of the two symbols is arbitraryttb@€ompose-,-c and Compose-c-, yield a c-cedita; f
Linux and emacs only the former sequence works efaudt. For X and vim the list of compose
combinations is fixed. Linux and emacs are flexiflbe default lists are somewhat similar, but teéails
are different.

8.6 The SysRq key

In case your kernel was compiled with CONFIG_MAGEYSRQ enabled (a feature that is present since
Linux 2.1.43) there is a single key (definedkiinux/keyboard.h> ) to which special system functions are
attached, regardless of the current keyboard miealethe PC architecture this special key is, ndiyrthe
Alt+SysRq key, and any of the two Alt keys will vikior(Note that if CONFIG_MAGIC_SYSRQ was not
enabled, the default action of this key is to netiarthe previous console.)

If you press this key, do not release it, and hdther key, a corresponding action is performee d¢tion is
performed whether anybody is logged in or notoist or not. For the details, segvers/char/sysrg.c
Since this feature is meant only for kernel hackirat should suffice. Still, let me add a few reksa

For the key r the keyboard mode is reset to K_XLATFE&r the key k a SAK and console reset is done. Fo
the key b the machine is rebooted immediately. ,($®¢ something you want to have enabled on a
production machine.) For the key o the power iaddroff (when the machine is capable of that).tRerkey

s an emergency sync is scheduled. For the keyamemgency read-only remount is scheduled. For é¢ys k
p,tm various information is shown (namely the sameformation also shown for
RAIt,RCtrl,RShift+ScrollLock). For the keys e,ill processes get a SIG_TERM or SIG_KILL, respedyive
for | even the init process is killed. Digits shetlog level. Anything else prints a short summaggRq:
unRaw saK Boot Off Sync Unmount showPc showTasks sh owMem loglevel0-8 tErm Kkl killalL

Note: These are very dangerous actions! And thayodaise your keymap - indeed, are meant for emegge
cases where the state of your keymap, or everecénhtire kernel, is uncertain. If you use a dvd@yboard
- bad luck! Most other people will be able to suezithe dangerous letters A,M,Q,W,Y,Z that areedéhtly
placed on English, French and German keyboards)arased for actions. (But if your finger slipsdayou
hit L instead of K - bye bye to your system.)

In Linux 2.3.13 the possibility to enable/disablesBq was added.

echo 0 > /proc/sys/kernel/sysrq
will disable it (if the kernel was compiled with GIBIG_MAGIC_SYSRQ).

8.7 Problems
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A good keyboard accurately reports multiple keyspes. Especially for people using a keyboard asléra
input device, where they have to be able to pressousix keys simultaneously, this is important.ifia
modern keyboards fail here due to sloppy designtesiihg - they misreport or fail in other ways wteur

or more keys are pressed simultaneously, sometaiready when two non-modifier keys are pressed
simultaneously. This affects Linux users a bit: 8¥sRqg key is not a modifier key, and people report
problems using Alt-SysR¥-for various letters or digitX.

Long ago a similar problem (‘ghosting’) was causgdthe design of the scan matrix: when three keggew
pressed a fourth was also seen. That problem wesdsby the use of diodes. Today it is the intezfaagic
that is deficient.

9. How to get out of raw mode

If some program using K_RAW keyboard mode exitshaiitt restoring the keyboard mode to K_XLATE,
then it is difficult to do anything - not even CAlt-Del works. However, it is sometimes possibbeatvoid
hitting the reset button. (And desirable as wetluryusers may get angry if you Kill their Hack galme
rebooting; you might also damage your file systegady solutions involve logging in from anothemntaral

or another machine and doikbd_mode -a . The procedure below assumes that no X is runrnigg, the
display is in text mode, and that you are at yashbprompt, that you are using a US keyboard layand
that your interrupt character is Ctrl-C.

Step 1. Start X. As follows: press 2 (and don'eask), press F12 (and don't release) and immadiatel
afterwards press = . This starts X. (Explanatiéra key press produces keycode K, then the keysele
produces keycode K+128. Probably your shell doddike these high characters, so we avoid geneayatin
them by not releasing any key. However, we havédoquick, otherwise key repeat starts. The digit 2
produces a Citrl-C that discards previous junk,Eh2 produces an X and the = a Return.) Probably you
screen will be grey now, since nanitrc was specified. However, Ctrl-Alt-Fn will work arygou can go

to another VT. (Ctrl-Alt-Backspace also works, théat exits X, and gets you back into the previdases
which is not what you want.)

Step 2. Setup to change the keyboard mode. (Fong@gabysleep 5; kbd_mode -a )

Step 3. Leave X again. Alt-Fx (often Alt-F7) bringsu back to X, and then Ctrl-Alt-Backspace exits X
Within 5 seconds your keyboard will be usable again

If you want to prepare for the occasion, then makea\3o1 (3 symbols) an alias fabd_mode -a . Now
just hitting = F7 = (3 symbols) will return you sanity.

10. The keyboard LEDs

1. There are per-tty keyboard flags: each VC lmewn NumLock, CapsLock, ScrollLock. By defaultsbe
keyboard flags are shown in the LEDs. The usual twaghange them is by pressing the correspondigg ke
(Side remark: pressing the NumLock key when ini@pfibn key mode will not change the NumLock status
but produce an escape sequence. If you want theLbickrkey to always change the Numlock status, Igind
to Bare_Num_Lock.)

2. Next, there are per-tty default keyboard flaggnitialize the keyboard flags when a reset osciihus if
you want NumLock on all the time, that is possifilee usual way to change them is batleds -D '
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3. There is the possibility that the leds do nflect the keyboard flags, but something else.

3A. This something else can be three bits somewimetbe kernel - which can be used if you want to
monitor some hardware or software status bit(s).,ydti want this, edit the kernel source to call
register_leds() somewhere.

3B. This something else can also be whatever s@aeprogram wants to show in the LEDs. Thus, people
who like such things can make nice patterns otdighi you want this, use the KDSETLED ioctl.

This latter use is not per-tty, but the choice Bt former and latter use is per-tty.

Summarizing: Each tty has a fla@d->ledmode . If this has the value LED _SHOW_FLAGS then the
keyboard flags (NumLock etc.) of that tty are shoWrthis has the value LED_SHOW_MEM then three
selected memory addresses are shown. If this hasvdatue LED_SHOW_IOCTL then the leds show
whatever value was last assigned to them usingBfETLED ioctl.

One may add that X uses ioctl's to set the LEDsfdils to reset its VT when it exits, so afterngiX there
may be one VT that is not in the default LED _SHOWAES state. This can be fixed by doingtieds -
L' on that VT. See setleds(1).

11. The TERM variable

Many programs use theERMvariable and the databagg/termcap  Or /usr/lib/terminfo/* to decide
which strings to send for clear screen, move cuetor, and sometimes also to decide which sterggnt by
the users backspace key, function keys etc. Thigva first set by the kernel (for the console3ullly, this
variable is re-set byetty , using/etc/itytype or the argument specified iec/inittab . Sometimes, it
is also set inmetc/profile

Older systems USEERM=console Or TERM=con80x25. Newer systems (with ncurses 1.8.6) use the more
specific TERM=linux Or TERM=linux-80x25 . However, old versions ofetterm test for TERM=con* and
hence fail to work witlTERM=linux .

Since kernel version 1.3.2, the kernel defaultierconsole iSERM=linux .

If you have a termcap without entry for linux, atié word linux to the entry for the console:

console|con80x25|linux:\
and makeusr/lib/terminfo/l/linux a copy of or symbolic link tausr/lib/terminfo/c/console

11.1 Terminfo

The terminfo entry for the linux console from nessl.8.6 misses the enuigh1=\E[2~ , needed by some
programs. Edit the file anit it.

12. How to make other programs work with non-ASClichars

In the bad old days this used to be quite a haBslery separate program had to be convinced ingalig to
leave your bits alone. Not that all is easy now, taeently a lot of gnu utilities have learned &act to
LC_CTYPE=iso_8859 1 Or LC_CTYPE=is0-8859-1 . Try this first, and if it doesn't help look atetthints
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below. Note that in recent versions of libc thetioai setlocale() only works if you have installée tocale
files (e.g. inusr/lib/locale ).

First of all, the 8-th bit should survive the kdrimgut processing, so make sure to hatecss -istrip
-parenb set.

A. For emacs the details strongly depend on the version. Tlermmation below is for version 19.34. Put
lines

(set-input-mode nil nil 1)

(standard-display-european t)

(require 'iso-syntax)
into your$HOME/.emacs. The first line (to be precise: the final 1) tadlsacs not to discard the 8-th bit from
input characters. The second line telisacs not to display non-ASCII characters as octal essaphe third
line specifies the syntactic properties and caseesion table for the Latin-1 character set THasetwo
lines are superfluous if you have something likeCTYPE=ISO-8859-1 in your environment. (The variable
may also be.C_ALL or evenLANG The value may be anything with a substring 88581 8859-1" or
8859 1')

This is a good start. On a terminal that canngildisnon-ASCII ISO 8859-1 symbols, the command

(load-library "iso-ascii")
will cause accented characters to be displayed aofjo}a. If your keymap does not make it easy to

produce non-ASCII characters, then
(load-library "iso-transl")

will make the 2-character sequence Ctrl-X 8 a cosepzharacter, so that the 4-character sequenc @trl
¢ produces c-cedilla. Very inconvenient.

The command

(iso-accents-mode)
will toggle 1ISO-8859-1 accent mode, in which the sharacters ', °, ", #, ~, / are dead keys modifytime
following symbol. Special combinations: ~c gives &ith cedilla, ~d gives an Icelandic eth, ~t gives an
Icelandic thorn, "s gives German sharp s, /a gwesith ring, /e gives an a-e ligature, ~< and ~> give
guillemots, ~! gives an inverted exclamation markgives an inverted question mark, and " givesanea
accent. This is the default mapping of accents.vilm@bleiso-languages  is a list of pairs (language name,

accent mapping), and a non-default mapping carleeted using
(iso-accents-customize LANGUAGE)

Here LANGUAGE can be one ofortuguese" , "irish" , "french” , "latin-2" , "latin-1"

Since the Linux default compose character is Qtrinight be convenient to use that everywhere. Try

(load-library "iso-insert.el")
(define-key global-map [?\C-.] 8859-1-map)
The latter line will not work undetterm , if you useemacs -nw , but in that case you can put
XTerm*VT100.Translations: #override\n \
Ctrl <KeyPress> . : string("\0308")

in your .Xresources .)

B. Forless , putLESSCHARSET=latinl1 in the environment. This is also what you neegoifi see255 or
<AD> in man output: some versions ¢fss will render the soft hyphen (octal 0255, hex OxAtD)s way
when not given permission to output Latin-1.
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C. Foris , give the optionN. (Probably you want to make an alias.)

D. Forbash (version 1.13.%), put

set meta-flag on
set convert-meta off
set output-meta on

INto your$HOME/.inputrc

E. Fortcsh , use

setenv LANG US_en
setenv LC_CTYPE iso_8859 1

If you have nls on your system, then the correspmndoutines are used. Otherwiggh will assume
iso_8859 1, regardless of the values given to LAMGI LC CTYPE. See the section NATIVE
LANGUAGE SYSTEM in tcsh(1). (The Danish HOWTO sagstenv LC_CTYPE ISO-8859-1; stty

pass8 )

F. Forflex , give the options if the parser it generates must be able to ha8dig input. (Of course it
must.)

G. Forelm, setdisplaycharset t0150-8859-1 . (Danish HOWTOLANG=CandLC_CTYPE=ISO-8859-1 )
H. For programs using curses (suchyas ) David Sibley reports: The regular curses packaggs the high-
order bit for reverse video mode (see flag _STANDOOd&fined in/usr/include/curses.h ). However,

ncurses Seems to be 8-bit clean and does display iso-&8569-1 correctly.

I. For programs usingroff  (such asnan), make sure to us@&latinl  instead ofTascii . Old versions of
the programman also useol , and the next point also applies.

J. Forcol , make sure 1) that it is fixed so as tosdtocale(LC_CTYPE,""); and 2) put.C_CTYPE=ISO-
8859-1 in the environment.

K. Forrlogin , use options .

L. For joe , metalab.unc.edu:/pub/Linux/apps/editors/joe-1.0.8-I inux.tar.gz is said to work
after editing the configuration file. Someone eda@:joe : Put the-asis option in/isr/lib/joerc in the
first column.

M. For LaTeX: \documentstyle[isolatin]{article} . For LaTeX2e:
\documentclass{article}\usepackage{isolatin} where isolatin.sty is available from

ftp.visivie.tuwien.ac.at/pub/8bit

A nice discussion on the topic of ISO-8859-1 anevhio manage 8-bit characters is contained in tlee fi
grasp.insa-lyon.fr:/pub/fag/friaccents (in French). Another fine discussion (in Englistgn be
found inrtfm.mit.edu:pub/usenet-by-group/comp.answers/irggonalization/iso-8859-1-charset

If you need to fix a program that behaves badlyh\8Hbit characters, one thing to keep in mind & thyou
have a signed char type then characters may beiveegand using them as an array index will fagvéral
programs can be fixed by judiciously adding (unsijchar) casts.
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13. X

This FAQ/HOWTO is about the Linux keyboard and ades not about X, which substitutes its own
handling. However, it seems useful to document sofitbe Linux keyboard and console related propsrti
of X.

First of all, when X is started (say usisgrtx or xinit ) it opens the first unused console, unless the
desired console has been indicated explicitly nagnit -- vt12 . Note that this will fail when there is no
device file/devitty12 , but that it will not fail when the indicated cas was in use already. When X
finishes, it will return to the original console.hi& it is running one can use Ctrl-Alt-Fn to svto VTn.

The XFree86 keymap mechanism is much poorer thaititux mechanism. For each keycode there are at
most 4 symbols defined, namely for the 4 keymapspkhift, mod, mod+shift. What is the modifier affo

It is the one designated by the symbibe_switch . For example, the commamdhodmap keys.dk , where

the filekeys.dk contains

keycode 64 = Mode_switch
keycode 113 = Mode_switch
keycode 38 = a A aring Aring
keycode 26 = e E ae AE

keycode 32 = o0 O oslash Ooblique

will make both Alt keys into mod keys, so that Adtgives a (a-ring), etc. (Note the illogical naminig
oslash and Ooblique.) Suchanodmap command can be placed in tkiitrc shell script that is executed
by default when X is started.

13.1 What precisely does XFree86-2.1 do when it fializes its
keymap?

Since version 2.1, XFree86 will initialize its kegpfrom the Linux keymap, as far as possible. Hanev
Linux had 16 entries per key (one for each comimnatf the Shift, AltGr, Ctrl, Alt modifiers) andresently
has 256 entries per key, while X has 4 entrieskpgr(one for each combination of Shift, Mod), sonso
information is necessarily lost.

First X reads thexconfig file, where definitions of the LeftAlt, RightAlRightCtl, ScrollLock keys as Meta,
ModeShift, Compose, ModeLock or ScrollLock mightfband - see X386keybd(1), later XFree86kbd(1).

For Mod the LeftAlt key is taken, unless RightCthsvdefined as ModeShift or ModeLock, in which case
RightCtl is taken, or RightAlt was so defined, itish case RightAlt is taken. This determines how 4h
XFree86 meanings of a key are selected from the.iiGx meanings. Note that Linux today does not
distinguish by default between the two Ctrl key$etween the two Shift keys.does distinguish.

Now the kernel keymap is read and the usually as/mrresponding X bindings are made. The bindiogs
the "action keys" Show_Memory, Show_State, Showidexy, Last Console, Console n,
Scroll_Backward, Scroll_Forward, Caps_On and Boetignored, as are the dead diacriticals, anddbles|
(except for ShiftLock), and the "ASCII-x" keys.

Next, the definitions in th&config file are used. (Thus, a definition of Composedanfig  will override
its value as found in the Linux keymap.)
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What happens to the strings associated with thetifum keys? Nothing, X does not have such a concept
(But it is possible to define strings for functikays inxterm - note however that the window manager gets
the keys first.)

| don't know how to convinceterm that it should use the X keymap when Alt is prdssieseems just to
look at its resourceightBitinput , and depending on whether that is true or falgeeeset the high order
bit of the character, or generate an additionalagsccharacter (just like setmetamode(1) does fer th
console).

14. Unusual keys and keyboards

The two keys PrintScrn/SysRqg and Pause/Break a@adpn that they have two keycodes: the formex ha
keycode 84 when Alt is pressed simultaneously, kaytode 99 otherwise; the latter has keycode 10dnwh
Ctrl is pressed simultaneously, and keycode 116raiise. (Thus, it makes no sense to bind functionlt
keycode 99 or Ctrl keycode 119.) The Pause/Bregkikalso special in another way: it does not gateer
key-up scancodes, but generates the entire 6-starseguence on key-down.

If you have strange keys, that do not generate emge under Linux (or generate messages like
"unrecognized scancode"), and your kernel is 1.b68&ter, then you can use setkeycodes(1) tothell
kernel about them. Once they have gotten a keyfrodesetkeycodes , they can be assigned a function by
loadkeys .

For example, usinghowkey -s one sees that Microsoft keyboards use the scansedeences (in
hexadecimal) e0 5b (left Windows key), e0 5c (rigfindows key), e0 5d (Menu key). Microsoft Internet
keyboard also uses e0 6a (Back), e0 69 (Forwaf)6& (Stop), e0 6¢ (Mail), e0 65 (Search), e0 66
(Favorites), e0 32 (Web/Home), e0 6b (My Computed),21 (Calculator), e0 5f (Sleep). Usienpkeys to
see what keycodes are still unused. Typically \alike 89-95 and 112-118 and 120-127 are free. Now

% setkeycodes e05b 125
% setkeycodes e05c¢ 126
% setkeycodes e05d 127

assigns keycodes to these scancode sequences, and
% loadkeys
keycode 125 = Decr_Console
keycode 126 = Incr_Console
keycode 127 = KeyboardSignal
%

would make these Windows keys go to the previousest virtual console, and let the Menu key create
fresh virtual console (in case you have somethk®&spawn_console running).

14.1 Funkeys

Many modern keyboards have buttons or keys witlkeltabke "Vol Up", "Eject" etc. that suggest actson
rather than strings. Of course one can bind sleatincands to them, but then they'll work only when poe

at a shell prompt. Rick van Rein wrote a packagidy consisting of a kernel patch and a daemon. The
kernel patch creates a new character device, asladew key type to indicate which keystrokes khba
sent to this new character device. A daemon canlisten to the character device, somewhat diie listens

to the mouse device, and perform the actions inelican its config file. Seack.vanrein.org/linux/funkey

15. Examples of use of loadkeys and xmodmap
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Switching Caps Lock and Control on the keyboardguasng you use keymaps 0-15; check wditilmpkeys
|head -1 )

% loadkeys

keymaps 0-15

keycode 58 = Control

keycode 29 = Caps_Lock

%
Switching them under X only:

% xmodmap .xmodmaprc
where.xmodmaprc contains lines

remove Lock = Caps_Lock

remove Control = Control_L

keysym Control_L = Caps_Lock

keysym Caps_Lock = Control_L

add Lock = Caps_Lock

add Control = Control_L
What is this about the key numbering? Backspade& iander Linux, 22 under X? Well, the numbering can
best be regarded as arbitrary; the Linux numbex kdy can be found using showkey(1), and the X rarmb
using xev(1). Often the X number will be 8 morerthle Linux number.

Something else people like to change are the bysdoi the function keys. Suppose that you want éten
F12 produce the string "emacs ". Then

% loadkeys

keycode 88 = F12

string F12 = "emacs "

%
will do this. More explicitly, the procedure is dékthis: (i) find the keycodes of the keys to be apped,
using showkey(1). (ii) save the current keymap, enalcopy and edit that:

% dumpkeys > my_keymap

% cp my_keymap trial_keymap

% emacs trial_keymap

% loadkeys trial_keymap

%
The format of the table can be guessed by lookingh@ output ofdumpkeys, and is documented in
keymaps(5). When the new keymap functions as aksymi can put an invocation

loadkeys my_new_keymap
in /etc/rc.local or so, to execute it automatically at boot-up.eNtbtat changing modifier keys is tricky,

and a newbie can easily get into a situation onlgxert can get out of.

The default directory for keymaps /ist/lib/kbd/keymaps . The default extension for keymaps.rigap .
For exampleoadkeys uk  would probably loadusr/lib/kbd/keymaps/i386/qwerty/uk.map . (With
kbd-0.95 and older this would ber/lib/kbd/keytables and/ustr/lib/kbd/keytables/uk.map )

(On my machinejdev/console  is a symbolic link todevittyo , and the kernel regardgevitty0  as a
synonym for the current VT. XFree86 1.3 changesaWweer of/devittyd0 , but does not reset this after
finishing. Thus,loadkeys or dumpkeys might fail because someone else owts/tty0 ; in such a case
you might run X first. Note that you cannot charkggyboard mappings when not at the console (and not
superuser).

15.1 | can use only one finger to type with'

"Can the Shift, Ctrl and Alt keys be made to behav¢oggles?"
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Yes, after saying

% loadkeys

keymaps 0-15

keycode 29 = Control_Lock
keycode 42 = Shift_Lock
keycode 56 = Alt_Lock

%

the left Control, Shift and Alt keys will act aggigles. The numbers involved are revealed by showdesg
usually are 29, 97, 42, 54, 56, 100 for left amghtricontrol, shift and alt, respectively), and faections are
Control_Lock, Shift_Lock, Alt_Lock, ALtGr_Lock.

"What about “sticky' modifier keys?"

Since version 1.3.33, the kernel knows about “gtintodifier keys. These act on the next key presSed
where one earlier needed the 3-symbol sequence Bhik a Shift_Lock to type "A', one can now use A
symbol sequence SShift_Lock a. You can say

% loadkeys
keymaps 0-15
keycode 54 = SShift
keycode 97 = SCirl
keycode 100 = SAIlt
%

to make the right Shift, Ctrl, Alt sticky version$ the left ones. This will allow you to type Ctlt-Del in
three keystrokes with one hand.

The keymaps line in these examples should covékegiinaps you have in use. You find what keymaps you
have in use by

% dumpkeys | head -1

15.2 Sticky keys undek

The following text was contributed by Piotr Mitros.

XFree86 supports an accessibility option whichvadl@isabled users to type single-handed. With wtkelys
enabled, the user can hit a modifier key (ctrl, sitift) followed by another key, rather than havin hold
the modifier key while hitting the letter.

To enable sticky keys, first make sure the xkb msiten is enabled (this is done during initialserver
configuration and is usually enabled by defaul@xt run thex server with theraccessx option. If you use
startx , either runstartx -- +accessx or add+accessx to the serverargs line in teeartx  script. If you
usexdm, add+accessx to the appropriate server line/atc/X11/xdm/Xservers

It is also possible to enabkeaccessibility with some end-user utilities withuaningX server.

OncexX accessibility is enabled, press the shift key fisees in a row to enable sticky keys. To disalilekg
keys, either press the shift key five times agairpress a key while holding a modifier key.
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XFree86 also supports Slow Keys, Repeat Keys, Boltays and an audible betkbcomp can be used to
generate a .xkm file to enable these. The appropriabtkkbcomp commands are listed in
Jusr/X11R6/lib/X11/xkb/compat/accessx . Unfortunately, the exact process is still undoeuted.

16. Changing the video mode
As far as | know there are 6 ways to change resolut

1. At compile time: change the line

SVGA_MODE= -DSVGA_MODE=NORMAL_VGA
in /usr/src/linux/Makefile

1A. After compilation: usedev -v - a terrible hack, but it exists.

2. At boot time: putiga=ask in the lilo config file, and lilo will ask you whavideo mode you want. Once
you know, putvga= mypreference.

3. At run time: A. Use thessizecons command. (This is a very primitive wrapper arotimel VT _RESIZE
ioctl.) B. Use thesvGATextMode command. (This is a less primitive wrapper arotivedVT_RESIZE ioctl.)

4. Not "on the console": Undefosemu, or with svgalib etc. you can change the hardwadgeo mode
without the console driver being aware of it. Sdmes this is useful in gettingesizecons  or
SVGATextMode set up: uselosemu and some DOS program to get into the desired widele, dump (say
from another VT) the contents of all video hardwaegisters, and use that in the initialization that
resizecons andSVGATextMode require. In some cases where the video mode hHeengato some unusable
state, startingiosemu, relying on the BIOS to set up the video mode, #eah killing dosemu (with kill -

9), is the easiest way to get into shape again.

16.1 Instructions for the use of resizecons

Get svgalib and compile the prograsstoretextmode . Boot up your machine in all possible video modes
(usingvga=ask in the lilo config file), and write the video havdre register contents to files CxR (C=cols,
R=rows), e.g., 80x25, 132x44, etc. Put these iidssr/lib/kbd/videomodes . Now resizecons 132x44

will change videomode for you (and send SIGWINCHligorocesses that need to know about this, aad o

another font if necessary).

At presentyesizecons  only succeeds when there is memory enough for thetlold and the new consoles
at the same time.

17. Changing the keyboard repeat rate

At startup, the Linux kernel sets the repeat rat#st maximal value. For most keyboards this isoeable,
but for some it means that you can hardly touctew Without getting three copies of the correspogdin
symbol. Use the program kbdrate(8) to change tpeatrate, or, if that doesn't help, edit or remthe
section

I set the keyboard repeat rate to the max
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mov  ax,#0x0305
xor  bx,bx I clear bx
int 0x16

of /usr/src/linux/[arch/i386/]boot/setup.S

Scott Johnstonsjf@zule.com ) reports: "To program the repeat rate of a GatetnayKey keyboard all one
has to do is press the "Repeat Rate" key, themetifun key F1-F8, then "Repeat Rate" again. Fhes t
slowest possible repeat rate, and F8 is really. iisfou somehow manage to mess up your AnyKey
keyboard doing this, simply press Ctrl-Alt-Suspnaiato reset your keyboard to factory default agti’

18. Scrolling

There are two ways to get a screen to scroll. Tisg ttalled "hard scrolling’, is to leave the textvideo
memory as it is, but change the viewing origin.sTisi very fast. The second, called "soft scrollimyolves
moving all screen text up or down. This is muchw&n The kernel console driver will write text $iag at

the top of the video memory, continuing to the @it then copy the bottom part to the top again, and
continue, all the time using hard scrolling to shiv right part on the screen. You can scroll baui the

top op the video memory by using Shift-PageUp @hey PageUp) and scroll down again using Shift-
PageDown (the grey PageDown), assuming a defayh&p. The amount of scrollback is thus limitedhe t
amount of video memory you happen to have and yannat increase this amount. If you need more
scrollback, use some program that buffers the tidoetless orscreen - by using a buffer on disk you can
go back to what you did last week. (One can setatheunt of scrollback foxterm by adding a line like
XTerm*savelines: 2500 in .Xresources .)

Upon changing virtual consoles, the screen cortktite old VT is copied to kernel memory, and theeen
content of the new VT is copied from kernel memiaryideo memory. Only the visible screen is copieat,
all of video memory, so switching consoles measgipthe scrollback information.

Sometimes, hard scrolling is undesirable, for eXxamyhen the hardware does not have the possilbdity
change viewing origin. The first example was a Branachine that would render the top of video mgmo
in Braille. There is a kernel boot-time optiesscroll  to tell the console driver not to use hard sanglli
See bootparam(7).

19. Screensaving

setterm -blank nn will tell the console driver to blank the scredteann minutes of inactivity. (Witmn =
0, screensaving is turned off. In some old kerttessfirst took effect after the next keyboard mipt.)

The s option of xset(1) will set the X screensaving paeters:xset s off turns off the screensaveset
s 10 blanks the screen after 10 minutes.

The video hardware powersaving modes can be erdisadled using theetvesablank  program given in
the starting comment aisr/src/linux/drivers/char/vesa_blank.c

20. Screen dumps

setterm -dump N will dump the contents of the screen/advitty N to a filescreen.dump in the current
directory. See setterm(1).
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The current contents of the screendef/tty N can be accessed using the deviee/vcs N (where “vcs'
stands for “virtual console screen'). For examypde, could have a clock program that displays theec
time in the upper right hand corner of the consuleen (see the programstime in kbd-1.04.tar.gz ).

Just dumping the contents goes witt /devives N. These device filegdevives N do not contain
newlines, and do not contain attributes, like caldfrom a program it is usually better to us®/vcsa N

(‘virtual console screen with attributes') insteai starts with a header giving the number of roavsl
columns and the location of the cursor. See vcs(4).

21. Some properties of the VT100 - application kemode

: Sometimes my cursor keys or keypad keys produaage codes?

When the terminal is in application cursor key mdie cursor keys produce Esc O x and otherwise Esc
where x is one of A,B,C,D. Certain programs put tieninal in application cursor key mode; if youl ki
them withkill-9  , or if they crash, then the mode will not be reset

% echo -e \033c'

resets all properties of the current VC. Just clmnthe cursor application key mode is done by
% echo -e \033[?1h'

(set) and
% echo -e \033[?1l'

(clear).

When the terminal is in application keypad key mtieekeypad keys produce Esc O y and otherwisg Esc
~ for certain y and z. Setting application keypay kmde is done by

% echo -e \033="

and
% echo -e \033>"

clears it again.

22. Hardware incompatibility

Several people have noticed that they lose typedacters when a floppy disk is active. It seems tihia
might be a problem with Uni-486WB motherboards.

Tjalling Tjalkens falling@ei.ele.tue.nl ) reports very similar problems with "a no-brand BM86
UNP Vesa motherboard with AMD 486DX2-66 CPU" - duyifloppy activity some keystrokes are lost,
during floppy tape streamer (Conner C 250 MQ) #gtimany keystrokes are lost.

Some people experience sporadic lockups - sometsgxiated to hard disk activity or other 1/O.

Ulf Tietz (ulf@rio70.bin.sni.de ) wrote: ‘| have had the same problems, when | mgdmotherboard
tuned too fast. So | reset all the timings ( CLKgitwstatements etc ) to more conventional valued,the
problems are gone.'

Bill Hogan phogan@crl.com ) wrote: 'If you have an AMI BIOS, you might trytseg the Gate A20
emulation parameter to "chipset” (if you have thgiion). Whenever | have had that parameter sahyoof
the other options on my machine ("fast”, "both'is&bled") | have had frequent keyboard lockups.'
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There may be a relation between keyboard problemgte video card in use.

Shawn K. Quinndkquinn@wt.net ) wrote: ‘| have a Zeos Pantera Pentium-90 thafiraily came with a
Diamond Stealth 64 S3-based video card. Underrgéduently got g's inserted into my text (how anngyi
especially if | typed very fast (during Netrek fostance, even more annoying because guess whatabs
:-( ). Switching to a Creative Labs Graphics Bla$#id202 solved the problem. I'm assuming the Sheét
did something funny with the timings.'

23. Copyright

Copyright (c) 1993-2001 by Andries Brouwer. Thicdment may be distributed under the terms set farth
the LDP license at http://metalab.unc.edu/LDP/COPYRIGHT.html or
ftp://www.win.tue.nl/pub/linux/LDP/COPYRIGHT .txt

Additions and corrections are welcome. Andries Breu-aeb@cwi.nl

Pag. 28



