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CHAPTER 1

Introduction

Welcometo the Tavultesoft Keyboard Manager. With the Tavultesoft Keyboard Manager (Keyman), it
bemmes pradicd to enter and edit documents that use languages and scripts other than English, for a
wide variety of Windows applicaion programs guch as word processors, spreadsheds, databases, and
desktop publishers.

Keyman has been developed with particular referenceto the languages of South-East Asia and their
scripts, bu it can be readily adapted for many other languages. Keyman will allow you to mix many
languages in ore document, in your favorite word processor.

The most important feaure of Keyman is the keyboard definition language that lets you develop your
own keyboard layouts for just about any language.

This manual will guide you through the basics of using Keyman and writing keyboards for it, and
explain the more advanced options that Keyman gives you. Referenceinformationis given in the
Reference Documentation.

New Features in Tavultesoft Keyboard Manager 4.0

Keyman 4.0 tas been totally rewritten from the ground upto suppat Windows 95, 98and NT 4. This
means that this version o Keyman will not run undr Windows 3.1 a Windows for Workgroups.
There ae anumber of new feaures:

* Integration with the Windows 95/NT language interface This means that you will seled your
languages from the task bar, asin standard Windows 95. It also means that your word processor
will be aleto automaticdly switch languages when you seled a Keyman keyboard.

e Separation d the keyboard language from the main Keyman program. This means you dort have
the overhead of an interpreter/compil er in the Keyman program, but rather compil e the keyboards
in a separate program.

e Sharewareregistration. Keyman 4.0is not afreeware product, bu is now shareware. The st is
US$30license. SeeLICENSE.TXT for more detail s.

Documentation included in this distribution
The following documents shoud be included with your Keyman distribution:

e User documentation (Keyman40.d)

»  Keyboard definition language reference (Km40Olang.doc)
e Language wde shed (Langcode.doc)

*  Keyboard template shed (Keys.doc)

* Versioninformation shee (Versionixt)

e Licenseinformation (License.txt)

Other documentation may become avail able and can be downloaded from
http://www.tavultesoft.com/keyman/docs/.

Contacting Tavultesoft
The Tavultesoft website, http://www.tavultesoft.com/ has suppat information and contad detail s.
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Registering Keyman
The evaluation version of Keyman islicensed for 30 days use only. If you choose not to register
Keyman after that time, you must uninstall Keyman from your computer. The evaluation version is

also restricted in the following ways:
*  You cannot develop and compile your own keyboard layouts.

Y ou can register Keyman 4.0 online at http://www.tavultesoft.com/keyman/register/. Other methods of
registration can be arranged if necessary; contact support@tavultesoft.com for details.

After you have registered Keyman, you will receive aregistration code. From the Keyman window,
select About and then click on Register to enter this registration code.

More details on Keyman registration can be found in LICENSE. TXT.
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CHAPTER 2

Starting to use Keyman

The Keyman distribution shoud be asingle exeautable file keyman40.exe. Runthis program to

install Keyman. The setup program is graightforward and you shoud have no trouldes installi ng.

Note: If you areinstalling Keyman onWindows NT, you shoud be logged in as Administrator, as
Keyman will need to modify the registry to install.

The Keyman Window

After install ation, you can start Keyman from the Start Menu. If you have the unregistered version,
youwill have to wait several seaonds for the initial splash screen to disappea; otherwise, the windowv
will only appea briefly before Keyman starts.

In anew instal ation, the main Keyman window shoud appea. If it doesn't, or you have dready been
using Keyman, you can make it appea in the foll owing diff erent ways:

1. Useyour right mouse button onthe Keyman iconin the task bar, which shoud look something like
this: B. A menu will appear; select Show K eyman.

2. When Keyman is aready running, select the Keyman icon in the Start Menu to display the main
window.

The main window will look like the picture below. If you are running on Windows NT, you will not
have the Define L anguages option. See the section Differ ences between 95 and NT for more
information.

1 Tavultesoft Keyboard Manager A= B3
T ivatai Eevboard. Y| [ Optien Ahout...
[ Start on boot
Urinztall Keyboard... | [ Hide on startup Hide
Define Languages... | g

Inztalled languages

Englizh [United States). United States 101, khdus kbd
Lan, Enhanced Lao, D:\keyman'\Beta 3yprogramEnhlao kms

The main Keyman window

The two options, Start on boot and Hide on startup are fairly self-explanatory, and are the only
options available in Keyman 4.0. If you click the Hide button, you can display Keyman with either of
the two methods listed above.
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Installing new keyboards

Theinitial Keyman dstribution that you receved will not have any keyboards included. Youcan
download Keyman keyboards from the Internet. Keyman 4.0keyboards have the file extension .kmx.
Once downloaded, you shoud click the Install Keyboard... buttonin Keyman and seled the keyboard
you dowvnloaded. The following dialog boxwill appea.

Install Keyboard HE

i inkcé IC:\F‘mgramFiIes\TavuItesoJ ok, I
Cancel |
~Language option

¥ Create language definition

Namz  |Enhanced Lao

Language/Sublang 1D 028 IDD‘I

File detail

Mame IEnhanced Lao

Filename ID'\ke_uman\Beta Ivprogram’E nhlao ks

Copyright |Copright [C) John Durdin and Marc Durdin 1998 This ;I
keyboard may be freely copied and used.
teszage |This keyboard iz freeware ;I

Usually, you will want to copy the keyboard into the Keyman dredory so that you won't acddentally
deleteit. If the language the keyboard is designed for is nat already defined, you can defineit in this
dialog box; usually the given name is corred and you shoudn't modify it.

After you click OK, the keyboard will be installed ready for use.

The Tavultesoft keyboard repository

Tavultesoft has aweb page where keyboards have been colleded and daced in ore eay location:
http://www.tavultesoft.com/keyman/keyboards/. It isagoodideato look therefirst if you aretrying to
find a keyboard. Other places where Keyman keyboards may be foundare dso listed onthis page.

Using Keyman keyboards in Windows

Using the Keyman keyboards in Windows is smple: simply click the Keyman iconin the task bar, and
seled the gpropriate language.

The Keyman iconwill be located at the bottom right of the screen, in the following Window (Note: the
icons you seemay be diff erent to the ones here):

| w3 e50PM

The Keyman icon changes to show your current Keyboard. The standard English iconisBl. Other
languages may use atwo letter code like this, or adifferent symbad altogether. When you left-click the
icon,amenuwill appea, looking likethis:

Simply click the language you wish to use. Youmay need to seled an appropriate font in your
application as well.

Y ou can also change keyboards by pressng L eft Alt+Shift or Ctrl+Shift. Youcan seled the hotkey
combination from the standard Keyboard Control Panel applet. SeeAdvanced optionsfor more
information onthis.

Page 7



AV UillJuvi L |\\4y NUW U ivia I%U LA A S UVUaN il it v g

Differences between 95 and NT

There are several minor differences between Windows 95 and NT. The primary differenceis that
under NT, you cannot fully define your own languages. Keyman will et you type in those languages,
but they will not be visible to Control Panel. Thisis unfortunately alimitation of the way in which
Windows NT works. The second, minor, differenceis that Microsoft-defined Windows NT keyboards
have a.dll extension instead of a.kbd extension. Note that this does not refer to Keyman keyboards,
which always have a.kmx extension.

Advanced options

Because of the way Keyman integrates into the Windows language interface, you can also use the
Windows 95 Keyboard Control Panel applet to change many of your keyboard options. The most
important option is the ability to change the language a Keyman keyboard is associated with. To do
this, install the keyboard in the normal way, and then in the Keyboard Control Panel, select Language
Properties to change the default keyboard associations. However thisis not usually recommended, asit
will reduce the usefulness of the Windows multi-language interface.
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CHAPTER 3

Writing a Simple Keyboard Program

There ae two main steps to writing a keyboard program. The first step isto arrange the layout of the
charaders onthe keyboard. Then, you enter the keyboard program acarding to your layout.

This chapter shows you the basic stepsin writing a keyboard program; we will be using asimplified
French keyboard as an example to foll ow through.

It isimportant to remember that a Keyman keyboard has a sourcefile and a compiled file. The source
file has the extension .kmn. The compiled file has the extension .kmx. Youcanna installed a source
fileinto Keyman 4.0,and you canna edit a compiled file. Seethe sedion Compiling K eyboards for
information on haev to convert asourcefileinto a compiled file.

Important Even if you have some experiencein writing CCtables, you shoud still read this chapter,
as it shows you the basic steps and structure of akeyboard file, which is dightly different to CCtables.
However, your experience shoud help you learn the format more quickly.

Overview

Youwill bedesigning asimplified French keyboard for people who dorit know the standard French
keyboard layout; youwill have to go through bah steps mentioned above. This French keyboard
(Quick French) doesn't foll ow the standard French layout; instead, it uses a basic English keyboard
with some deadkeysto define vowel diaaitics and aher French charaders needed.

Youwill need to know the dharader codesin the font that goes with this keyboard (for Quick French,
Times New Roman and Aria work fine); the charaders you will be using may be upper-ascii. If you
do nd have afont for the language you will be working with, youwill need to oltain or crede one;
Keyman daes nat do anything abou fonts.

Arranging the Layout on the Keyboard

First of al, you have to know what codes are used for the charaders you are mapping with your
keyboard program. (You can usethe Charader Map applicaionthat is provided with Windowsto help
youfindthese @mdes.)

For the Quick French keyboard, you will need all the vowels with dfferent diaaitics, some French
symbals, and c-cedill a (upper and lower case); the codes needed are listed below, along with some
others that are used by other European languages:

Char Code Char Code Char Code Char Code Char Code Char Code

A 192 E 200 I 204 ¢} 210 U 217

a 224 e 232 i 236 0 242 u 249

A 193 E 201 i 205 o 211 U 218 Y 221
a 225 é 233 i 237 0 243 a 250 y 253
A 194 E 202 ] 206 0 212 0 219 C 199
a 226 é 234 7 238 0 244 a 251 ¢ 254
A 196 E 203 I 207 o) 214 U 220 « 171
a 228 e 235 T 239 0 246 ] 252 » 187

Now that you know the charader codes needed, you must dedde how you want to key them. For the
purposes of this example, the ades will be keyed accrding to the following table:
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Code Keysto create code

a A, .. badkquae (), followed by the correspondng vowel key

a4 A .. quate ("), followed by the crrespondng vowel key

aA, .. caet (", sHIFT+6), followed by the mrrespondng vowel key
aA, .. doule quate ("), followed by the crrespondng vowel key

¢, C quate ("), followed by small or cepital C.

«,» doube lessthan symbad (<<) or doude more-than symbad (>>)

The basic design of the keyboard isdore. There will be more to come, bu first you are going to write
thefirst version d the keyboard program.

Writing the Keyboard Program

Before you start this sdion, start atext editor (such as Windows Notepad), and kegin editing a new
file. The Tavultesoft Integrated Keyboard Editor has been designed for this purpase and works closely
with Keyman (see dapter 6). (DOStext editors are okay, too, bu not quite as convenient.)

A keyboard program is divided into two sedions: the header, and the rules. The healer lets you define
the name of the keyboard, hakeys, and aher general settings. Therules are divided into groups where
you cefine how the keyboard respondsto keystrokes. Every keyboard program must have both of these
sedions. A keyboard program normally has the extension KMN andisan ANSI text file.

Note A keyboard program isin ANSI text format, nat ASCII text format, becaise Windows uses the
ANS| charader set. If youare using a DOS text editor, you must remember that the charadersyousee
onthe screen aren't necessarily the same & the ones you' d seeif you used a Windows text editor, such
as Notepad.

Comments and Blank Lines

A Keyboard Program can have a @mment at any point. The comment isidentified by aletter ‘c’, with
aspaceon either side (unlessthe comment is at the start of the line, in which case you orly need a
spaceontheright). The end d the line marks the end d the comment.

Blank lines are ignored by Keyman; you can have them anywhere in akeyboard program.
Examples:
¢ This is a comment

... ¢ This is a comment, also

It isagoodideato use mommentsto dacument your keyboard program. They will help you remember
why you dd something in a particular way, and they will also help ather people understand the
program.

Add some cmments to the start of the Quick French keyboard program, in your text editor, describing
who wrote it, when it was written, and anything else needed, such as instructions on haw to use the
keyboard (from the tables above). You could even add a mpyright natice, for a keyboard that uses
complex algorithms, for example.

Example:

c
¢ Simplified French Keyboard Program for Keyman 3.1
c

¢ This keyboard program uses a simplified set of keys
c for typing French, especially for those who don’t know
¢ the standard French keyboard.

c
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¢ NOTE: This keyboard was created fromthe Keynan keyboard
c progranmmi ng tutorial.
c
c Witten by Anybody, March, 1999
c
The Header

The header is easy to crede; it consists of statements that help Keyman identify the keyboard and set
default options for it. Eadch statement in the header must be on a separate line andis usually written
with cepital letters, although that is not required. Keeping the statements in the header in upper case
helps you identify them easily, and kegys them consistent with keyboard programs other people might
write.

Five statements are required in the header. Some other optional statements are described in later
chapters. The required statements are: NAME, Bl TMAP, LANGUAGE, VERSI ON, andbegi n. The
begi n statement is usually written in lower cese.

The NAME Statement

The NAME statement tell s Keyman the long descriptive name of the keyboard, which can be aslong as
eighty charaders. Thisnameis used in the Keyman menu, and in the Options dialog box. The name
must be enclosed in doulde quaes (). Any charader except the doude quae islegal within the name.

For our Quick French keyboard, we will use the name “Quick French.” Add the NAME statement to the
keyboard program, as foll ows:

NAME " Qui ck French"
You can give your keyboard program a diff erent name, if youwish.

The BITMAP Statement

The Bl TMAP statement tell s Keyman which bitmap fileis used for the keyboard icon. The bitmap uses
the standard Windows .BMP format; you can crede them using Paintbrush. Y oushoud makeit 16x16
pixels, asthat will be the final display size The bitmap can be monochrome or color, bu the final
.BMP file must be lessthan 64kilobytes. The Bl TMAP statement accepts the name of the bitmap fil e,
in upger or lower case, with or without the .BMP extension included. The file nameis not enclosed in
quaes.

Addthe Bl TMAP statement, as foll ows:

Bl TMAP Fr Key

The VERSION Statement

The VERSI ON statement is the simplest statement; for a keyboard intended for version 4.00f Keyman,
simply add 4.0 to the end d theline.

The Quick French keyboard isintended to be used in Keyman 4.0. Therefore, add the following line to
your program:

VERSI ON 4. 0

The LANGUAGE and LAYOUT Statements

Conversely, the LANGUAGE statement is the most difficult header statement to understand. For the
purposes of this example, we will just give you the complete statement. Youwill need a LAYOUT
statement as well, as thisis an alternative to the standard French keyboard. These statements are
described fully in the Language Reference

LANGUAGE x0c, x01 ¢ French (France)
LAYOUT x01
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The begin Statement

Thebegin statement tells Keyman which groupto start processng with when it recaves a keystroke.
Later onyouwill I ean how to use multiple groups to processkeystrokes, bu at present al you reed to
know isto include thisline in the header.

For the Quick French keyboard, add the following line to tell Keyman to start in the Main group

begin > use(Main)
Conclusion

Thaose five statements are the only ones required in the header. Y ou can add comments to the ends of
the statementsto help ather people understand them.

Y our Quick French keyboard shoud so far look like this:

c

¢ Simplified French Keyboard Program for Keyman 4.0

c

¢ This keyboard program uses a simplified set of keys

c for typing French, especially for those who don’t know the
¢ standard French keyboard.

c

¢ NOTE: This keyboa rd was created from the Keyman keyboard
¢ programming tutorial.

c

¢ Written by Anybody, March, 1999

c

NAME "Quick French"
BITMAP FrKey
LANGUAGE x0c, x01
VERSION 4.0

begin > use(Main)

The Rules
Before we start onthe rules, we will define some terms:
Term Definition
rule A rule tells Keyman what output is associated

with akeystroke under certain condtions; it
isdivided into threeparts. the wntext, key,
and ouput

context The context spedfiesthe cmndtions under
which therule isaded upon. It is compared
with the most recent charaders outpLi.

key The key isthe cde for asingle keystroke
that the rule ads on.
output The output isthe part of the rule that defines

what charaders are to be put onthe screen
when the rule’s condtions are met.

The Groups

Thefirst thing to doisto define the group. There ae two types of groups: one that processes the key
pressed and the context and ancther that does further processng using only the context. For most
purposes, thefirst type of groupwill doall you need. The group d rules ends at the next group
statement or at the end d thefileif there ae nomore group statements. We said in the section about
the header that the groupto be processed first would be identified by the begin  statement.

Thebegin statment defined the first groupas Main . Inyour program, add a new line:
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group(Main) using keys

using keys  tells Keyman that the group pocesses keystrokes as well as context. If youleave this
out, the keystrokes will be ignored.

Simple Rules

The simplest rule you can have tells Keyman to convert one key into anather. A rule of this sort is
represented in Keyman in the foll owing way:

+ key > out put

where key isthe key to betrandated, and out put isthe charader to be output. The plus sgn (+), is
required, and shows you that the next charader in the string is the keystroke. Note: This has changed
from Keyman 3.x, where the plus sign was optional. More complex rules can have charaders before
the plus dgn (the context). Theright angle-bradket (>) tells Keyman which part of the ruleis output
and which part is the key and context. Single charaders can be represented in several diff erent ways;
the possble methods are listed below:

Representation Example of the character “x”
Inside single quaes X'

Inside doude quaes "x"

Asadedmal number (base-10) di120

As ahexadeama number (base-16) X78

As an octal number (base-8) 170

These diff erent ways of representing asingle charader follow the SIL-CC conventions. Thefirst three
ways are the most often used, and cctal representationisrarely used. Multiple charaders (astring) can
be represented in qudes smply by having more than ore charader in the string. Y ou can have aty
combination o these representations in arule, with spaces between them.

For example, to convert the key “a” to the charader “z”, youwould include the following line in your
keyboard program:

+'a'>"'z'
Or, to convert “?’ to “Hello World!”, youwould have thisline:

+ "?" > "Hello World!"
Youcan use ather single or doule quaes.

A use of the dedmal representationis, for example, in the British English keyboard, where the hash
sign (#) is converted into apound sgn (£, dedmal code 163):

+'#' >d163

Using the Context in More Complex Rules

Often youwill want to know the previous charaders that have been typed and translate the keystrokes
acordingly. Keyman remembers the characters that came out on the screen, and not the actual keys
typed. It isimportant to remember this, because some programs such as SIL’'s Keyswap (for DOS)
work with sequences of keys rather than characters. The charaders that came out onthe screen are
cdled the context. The context is represented in arule to the left of the keystroke, before the plus sgn.
For example,

AN nen > néu
In thisexample, if youtype a ™" (caret) followed by the letter “e”, it will come out with the European
letter “€”. The caet isthe context, the letter “e” isthe key, and the letter “€” isthe output.

Y ou can add some of the rules to the Quick French keyboard program now. Addtherulesfor all the
“a”-related charaders; youwill quickly seehow many rulesit would require for a cmplex keyboard.
Ancther example rule for the Quick French keyboard program is:

Page 13



AV UillJuvi L |\\4y NUW U ivia I%U LA Al S UVUaN il it vt g

+'a'>'a'
The Any, Index, and Store Statements

Keyman lets you translate agroup d charadersin orerule. It doesthiswith theany, index , and
store statements. A store statement creaes a set of charaders that can be operated ontogether
under aname. Theany statement lets you match a charader in astore andtheindex statement lets
you ouput aseleded charader from it.

A store statement comes between the begin  statement and the first group. It must al be on ore
line. (Noendstore statementisrequired asin SIL-CC; infad, it isnot suppated.) The statement
has the following syntax:

store( nane) string

nane isthe nameto giveto the store. A store name can be upto 16letterslong, bu it is usually best
to keep it short. The name can be any combination d letters and numbers; spaces and purctuation
charadersareillegal. The second part of the statement, st ri ng, isthe string to pu in the store; it can
use awy combination d the charader representations talked about in the previous dions. An
example:

store(lwrvowel) ‘aeiou’
In this example, Keyman will crede astore cdled “Iwrvowel”, and make the amntents of the store equal
to “aeiou’.
To use astore, youmust have an any statement onthe left hand side of arule, and, ogiondly, a
correspondng index statement onthe right hand side.
An any statement allows youto designate aset of charadersinstead of asingle charader for the key
or, as part of the context. The syntax of the statement is:

any( st or enane)
For example, you could have the foll owing:

store(stops) '.?"'

+ any(stops) > 'GO!'
This example would convert any of the charaders“!”, “.”, and“?’ toa “GO!". (Thisexampleis
adually not very useful.)

But, to make the any statement useful, youredly need to have astatement that lets you know the
matched charader. Theindex statement letsyou dothat.

Theindex statement letsyou ouput a dharader in astorethat is at the same position as the matched
charader from the equivalent any statement’s dore. Theindex statement has the foll owing syntax:
index( storenane, of f set)

The st or enane isobvious; however, the of f set part neads me explaining. AsKeyman allows
youto have more than ore any statement in asinglerule, theindex statementsin that rule need to
know which any statement they are to take their matched charader informationfrom. The of f set
parameter tells Keyman the position d the charader of the any statement that isto be used, with the
first charader of the context having the offset 1. For example,

+ any(lwrvowel) > index(uprvowel,1)

This rule would convert al | ower case vowels to upper case. Or,

any(stops) + any(lwrvowel) > index(stops,1) i ndex(uprvowel,2)

This one caitalizes any lower-case vowel following afull-stop, qlestion, a exclamation mark.
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The context Statement

If the context of the rule is not modified in the output, then you can replacetheindex  statements on
the RHS of the rulewith acontext  statement. For example, the previous rule becomes:

any(stops) + any(lwrvowel) > context index(uprvowel,2)

Thisisfaster and, for more complex rules, easier toread. Usethe context statement wherever
possblein preferenceto usingindex  statements.

The Quick French example keyboard can make use of this quite eaily; an example will be shown for
“~" and a vowel:

store(vowel) ‘aeiouAEIOU
store(caret) 'aé160AEIOU’

"N+ any(vowel) > index(caret,2)
Youshoud be ableto add all the rest of the rules fairly easily. At present, leave out the “«”, “»”, and
c-cedillarules. For the “y” and“Y”, just add asingle rule (dort use any andindex ). Youcan now
delete the single rules applying to “a”.

So far, your Quick French keyboard shoud look like this:

c
¢ Simplified French Keyboard Program for Keyman 4.0

c

c This  keyboard program uses a simplified set of keys

c for typing French, especially for those who don’t know the

¢ standard French keyboard.

c

¢ NOTE: This keyboard was created from the Keyman keyboard
¢ programming tutorial.

c

¢ Written by Nobody, March 1999

c

NAME "Quick French"
BITMAP FrKey
LANGUAGE x0c, x01
VERSION 4.0

begin > use(Main)

store(vowel) 'aeiouAEIOU’
store(caret) 'aé160AEIOU!
store(acute) 'aéi6uAEIOU!
store(grave) 'ag@iouAEIOU!
store(colon) 'a8i6uUAEIOU!

group(main) using keys
nmn + lyl > lyl

TRV

"M + any(vowel) > index(caret,2)
""" + any(vowel) > index(acute,?2)
+ any(vowel) > index(grave,2)
+ any(vowel) > index(colon,2)

¢ End of file
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Testing the Keyboard

Before you go any further, you shoud test your keyboard. Save your file, and start a command
prompt. Type the foll owing command from the Keyman dredory to compil e your keyboard:

KMCOMP QFrench.kmn QFrench.kmx
If any errors occur, refer to the sedion Compiling K eyboards.

After this, open Keyman and install the keyboard. You shoud be aleto use the keyboard in aword
processor now.

Load atext-editor or word-processor, such as Notepad, a WinWord. Seled the Quick French
keyboard andtry it out. Type sequenceslike”a”e’'a’e. Onceyou are surethat that isall right, then try
typing something like this: " A problem in the keyboard." (Includethe quaes.) Youcan seethe
problem: when you type something in qudes, if the letter after the quae charader isavowel, it will be
converted.

Fixing the Problems

Open upyour keyboard program again. The problem exists with two lines; both of the lines regarding
quaes will need to be changed. But first you have to dedde how you are going to represent the quate
charader when it isto be used asaquae charader. Probably the eaiest way isjust to type it twice

Thelineyou reed to addisthis; thiswill fix it for doule quades; add anather lineto fix it for single
quaes.

""" + any(vowel) > "" index(vowel, 3)

Ancther thing that would be niceisto make the diaaitics as deadkeys. A deadkey is akey that does
not come out onthe screen when it is pressed, bu is gill remembered in the mntext. Many European
keyboards use deadkeys.

We will show you the line needed; youwill need to remove the old rule to dowith carets and explain it
for the caet (") charader:

+ ' > deadkey(1)
deadkey(1) + any(vowel) > index(caret,2)

Thedeadkey , or dk statement acceots a number identifying it; it will not appea onthe screen, bu it
does gay in the context. You can have upto 254 dff erent deadkeys, starting from 1.

Youwill want to add the deadkey rulesfor all the other charaders; don't forget to use adifferent
dealkey identifying number for ead ore. Youwill also need to modify the quae modificaion
statements talked abou above, to work with the deadkey better; it becomes smpler, as shown below:

dk(2) + " > ™

Y ou shoud add this sort of statement for all the diaaitics, in case youwish to use the origina
charader.

There ae some other charaders we haven't got suppat for yet: «, »,¢, and C. We dedded to represent
the “«” and“»” charaders with doube lessthan and doulbe more-than symbads. Youshoud be aleto
addrulesfor these, aswell asfor the “¢” and“C” symbals.

But what if someone wanted to type “<<<<<<<*** >>>>>>3 forinstance, asadivider to asedion
of abodk. They wouldn't want it to come out as “ «««< *** »x»>>". So we will make use of a deadkey
to have it come out corredly, as shown below:

"+ <" > << dk(5)

TS S SS! dk(5)

dk(5) + "<" > "<" dk(5)

dk(5) + ">" > ">" dk(5)

Youshoud be &leto seewhat thisdoes. Test your keyboard again; there shoud na be aiy more
problems. You have completed the Keyman keyboard tutorial.
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The following chapter will explain some of the more advanced features of the Keyman keyboard
language; you could use them to extend this keyboard.
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CHAPTER 4

Further Programming

This chapter will build on what you have already learnt from chapter 4; it will be assumed that you
understand the basic Keyman keyboard program format.

The following subjects will be discussed in this chapter:
= Compili ng keyboards
= Multiple groups
= Constraints
=  Groupswithou the “using keys’ keywords
= Virtua keys

= Other feaures

Compiling Keyboards

A command-line program, KMCOMP, isincluded in this version of Keyman. Later versions will
probably include an updited version d TIKE, the Tavultesoft Integrated Keyboard Editor. AsKeyman
isnat in the path by default, it is often easiest to copy the KMCOMP program using Explorer into the
diredory in which you do the development of your keyboard layouts. For instance, | use the diredory
c: \ keyman\ keyboar ds to develop my keyboard layouts, so | have mpied KMCOMP.EXE from
C:\ Program Fi | es\ Tavul t esof t \ Keynan to thislocaion.

Youshoud start aDOS sesson by: clicking on Start Menu, seleding Run, and typing in either
COVIVAND for Windows 9598 a CVD for Windows NT. Thiswill open awindow with a DOS sesson
init. Change to your development diredory with the command CD, for example:

CD \ keynman\ keyboar ds

Y ou can then compil e your keyboards as foll ows:

knconp exanpl e. kmm exanpl e. kix

Any error messages will be reported in the window for youto read. If too many messages <croll past,
you may wish to use the utili ty more, included with Windows, as foll ows:

knmconp exanpl e. krm exanpl e. knx | nore

Multiple Groups

In chapter 4, youleant how to creae afile with ore group. Multiple groups can be useful for doing
further procesgng such as changing charaders in certain contexts, or, asis done for some South-East
Asian languages, syllable splitting.

The use Statement

A groupcan be alded with the gr oup statement; the previous groupends at the line before the
statement. However, to use the group, you must have away of jumping from one groupto ancther.
The use statement lets you dothis. This gatement islegal onthe right hand side of arule; youcan pu
it anywhere in the string, with orelimitation: noi ndex or cont ext statements are dlowed after the
use statement; using them will cause run-time erors.

Any output in agroupwill affed groups cdled by it, aswell as groups after it. The aurrent context will
be modified to add the changes made by a group, kefore returning to the previous group, @ jumping to
ancther one.

The use statement has the following syntax:
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use( gr oupnane)

Where gr oupnane isthe name of the group to jump to. After the new group has finished processing,
control will return to the statement after the current one, in the samerule. You can nest quite afew
groups; the exact number is not known.

The return Statement

Ther et ur n statement stops all processing of rules and returns control to thetypist. No statementsare
executed after ther et ur n statement, even if it jumps back through multiple groups.

Ther et ur n statement has no parameters; it must be on the right hand side of the rule.

The match and nomatch Rules

Two special rules can be included in agroup: the normat ch rule and the mat ch rule. One of these
two rules will be executed every time the group is entered, unless the rule matched containsar et ur n
Statement.

Therules are represented in the following way:

nomat ch > ri ght - hand- si de

mat ch > ri ght - hand- si de
Wherether i ght - hand- si de caninclude any of the statementslegal to the right hand side of a
rule, except for cont ext andi ndex. Both of these rules can jump to other groups with theuse
statement, output characters, or stop processing with ther et ur n statement.

If no ruleis matched, the nomat ch rule will be executed; if aruleis matched, the mat ch rule will be
executed, after the matched rule has been executed.

Summing Up
Several of the example keyboards on the Tavultesoft website illustrate the usage of these statements
and rules. To sum up:

LHS > RHS or use(group) or return
match > RHS or use(group) or return
nomat ch > RHS or use(group) or return

Constraints

Constraints are ordinary rules that restrict certain combinations from being typed. These rules can
occur anywhere, eveninanonat ch or mat ch rule.

A constraint rule can just be something like the following line:

any(vowel ) + any(vowel) > context
Thiswould restrict two vowels from being typed in arow; the second key would just be ignored.

However, you might wish to let the typist know that they typed anillegal combination. This can be
done with the beep statement. The beep statement simply makes a beep at the PC speaker.

Note If you have a sound driver installed, such as the PC Speaker sound driver, or adriver for a
sound card, the beep statement plays the sound identified by the Asterisk entry in the Sounds option in
Control Panel.

Thebeep statement islegal only on the right hand side of arule; it just tells Keyman to make a beep,
nothing else. A beep statement can be used both in mat ch and nomat ch rules. Examples of the
beep command:

any(vowel ) + any(vowel) > context beep
+ any(illegal) > beep
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When you arerestricting a set of keys, withou context, from being typed, but you dorit want a beep,
ancther statement isrequired. The nul statement tells Keyman that nothing is onthe right hand side of
therule. Therule dovewould become:

+ any(illegal) > nul

Thiswould simply ignore ay ill egal keys. 1n some situations with multiple groups, this can be more
useful than it appeas. Thenul statement isnat necessary for the nomat ch andmat ch rules; just
donit add them if you dorit want them to doanything.

Typicdly, youwould pu constraintsin the first group d a keyboard program, and every rule matched
would simply be arule testing for ill egal context and key combinations. The nonat ch rule would
then be:

nomat ch > use(mai ngr oup)

Obviously, you could name the next group anything youlike. The mat ch rule would probably be left
out.

Group s Without the “using keys” Keyword

Theusi ng keys keyword, introduced in chapter 3, was used in agr oup statement to tell Keyman
that the groupwould be needing information onthe key pressed. In some situations, you might want
ignore the keystrokes sent, such as for syllable splitting, or for changing the order of stadked daaitics,
which only depends onthe wntext.

Virtual Keys

With what you have learnt so far, any letter, number, or punctuation mark can be identified asakey in
arule. However, you canna test the Ctrl and Alt states of these keys; with some keyboards, it is
necessary to doso.

Virtual keys allow youto dothat. A virtual key keyword can identify almost any key onthe keyboard;
afew spedalized ores are ather reserved o unable to be used.

Virtual keys are dlowed orly in the key sedion d arule, na in the mntext or the output. A virtual key
isidentified by an opening bracket charader (‘[’). It ends at aclosing bradket charader (‘]'). Inside
the bradkets, you can have a ombination d shift-key codes and the adual virtual key, whichis
identified by a “K_" at the start of the keyword.

The keyboard shown further on gives the virtual keys for all keys onthe standard US 101key
keyboard. (Note: The arangement may naot be identicd to your keyboard.)

Important Youmust not use virtual keysin the output. Keyman will recognizethem, bu output will
be garbled. Thisversion d Keyman daes not suppat virtual keysin the output.
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Esc F1 F2 F3 Fa4 F5 F6 F7 F8 F9 F10 F11 F12
K_ESC K_F1 K_F2 K_F3 K_F4 K_F5 K_F6 K_F7 K_F8 K_F9 K_F10 K_F11 K_F12
1 2 3 4 5 6 7 8 9 0 - = Backspace
K_BKQUOTE | K_1 K 2 K3 K 4 K 5 K 6 K 7 K 8 K9 K_ 0 K_HYPHEN | K_EQUAL K_BKSP
w (Q W [E R [T [y Ju I Jo [P J[ |
K_TAB K_Q KW K_E K_R K_T K_Y K_U K_I K_O K_P K_LBRKT K_RBRKT
Caps Lock | A S D F G H J K L ; ' Elizy
CAPS* K_A K_S K_D K_F K_G K_H K_J K_K K_L K_COLON | K_QUOTE K_ENTER
shift Z X C \% B N M , / Shift \
SHIFT* K Z K_X K_C K_V K B K_N K_M K_COMMA | K_PERIOD | K_SLASH SHIFT* K_BKSLASH
Ctrl Alt Alt Ctrl
LCTRL* ALT* K_SPACE RALT* RCTRL*
PrtScn | Scroll | Pause
K_PRTSCN K_SCROLL K_PAUSE
Insert | Home | Pg Up Num / *
K_INS | K_HOME | K_PGUP K_NUMLOCK | K_NPSLASH | K_NPSTAR | K_NPMINUS
Delete | End Pg Dn 7 8 9
K DEL | K_END | K_PGDN K_NP7 | K_NP8 | K_NP9 +
4 5 6 K_NPPLUS
KNP4 | (oot | KNPB
» 1 2 3
K_UP K_NP1 | KNP2 | K NP3 | Epter
€« @ > 0 K_ENTER
K_LEFT |K_DOWN | K_RIGHT K_NPO K_NPDOT
Figure5.1: The Virtual keys keyboard layout
*

Keys marked by a star are spedal keys that will be discussed in more detail further on.

T Thiskey can be a@ther K_KP5 when NuM Lock isoff, or K_NP5 when NUM LOCK ison; this applies
to al the keys onthe number pad - when NUM LOCK is off, the movement keys will be used.

For example, to test for the sCroLL Lock key, youwould have the following line:

+ [ K_SCROLL] > out put

If youwant to test for akey that is used with SHIFT, CTRL, ALT, Or CAPSLOCK, then youwould proceed

it with ore of the following keywords:

Shift key to test Keyword
SHIFT SHI FT
Either CTRL CTRL
Left CTRL LCTRL
Right cTRL RCTRL
Either ALT ALT

Left ALT LALT
Right ALT RALT
CAPSLOCK 0N CAPS
CAPSLOCK Off NCAPS

So, if youwanted to test for Right ALT + the letter “e”, youwould have the following line:
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+ [RALT K_E] > output

Thisversion of Keyman does not let you use stores for virtual keys.

Other Features

Other Header Statements
There are three optional header statements that Keyman recognizes, all working with CAPS LOCK.

Thefirst statement, CAPS ALWAY SOFF, makes sure that CAPS LocK cannot be turned on while the
keyboard is active, and it turns caps Lock off when the keyboard is switched on. Put this statement on
asingle line in the header, as follows:

CAPS ALWAYS OFF

The other two statements, CAPS ON ONLY, and SHIFT FREES CAPSare usually used together.
CAPS ON ONLYmakes the caps LOCK key like a typewriter CAPS LOCK, where pressing it turnsit on
only. SHIFT FREES CAPStells Keyman to recognize sHIFT and turns capitals off. Using these two
together makes Keyman work like many European keyboards. These two statements each take asingle
linein the header, as shown below:

SHIFT FREES CAPS
CAPS ON ONLY

nul In the Context

Thenul statement isused at the start of the context to tell Keyman only to match that rule if there are
only as many characters output on the screen as in the context. This statement is not very likely to be
used; thereis a possibility you may useit for testing after a keyboard has been turned on, or to change a
character into the best possible output without knowing what is beforeit. For example,

nul +'a' >'A’ ¢ Not very useful!

The outs Statement

Theouts statement places the content of a store into the string at its position. Y ou would probably
only usethe outs statement for creating large stores. Usage:

outs( st orenane)

Long Rules

When you are making your keyboard, you may find that some lines are very long and are hard to read
if made shorter. Keyman has away of getting around this: by putting a backslash (\) on the very end of
the line, Keyman is told that the line should be joined with the next one. Y ou can do this for multiple
linesif necessary, up to 1K (about 1000 characters) long. The backslash must come after comments if
you have them. For example,

any(LowerCaseVowel) + any(UpperCaseVowel) > \
index(UpperCaseVowel,1) ¢ From previous line \
index(LowerCaseVowel,2) ¢ From previous line
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