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Frank Grießhammer
Sticky Note
This presentation aims at explaining the concept of keyboard layouts, makes a point about why custom keyboard layout software is necessary and useful, and finally explains how to create your own keyboard layouts.
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Frank Grießhammer
Sticky Note
‘What are keyboard layouts?

At first, it is important to understand that keyboard hardware is ‘dumb’. The keyboard itself has nothing to do with the final output.
 
All information that is sent from the keyboard to the system are ‘scan codes’, as illustrated in the following slides:




 50 18 19 20 21 23 22 26 28 25 29 27 24 51

57 0 1 2 3 5 4 38 40 37 41 39 36

 56  6 7 8 9 11 45 46 43 47 44 56

 58 55 49 55 58 59

 48 12 13 14 15 17 16 32 34 31 35 33 30 42

59
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ANSI

Frank Grießhammer
Sticky Note
Here, we see the scan codes for an ANSI-Standard keyboard.

ANSI is the most common hardware keyboard layout, and is used in the US, in China and in many other countries.

There are two more, slightly differing hardware standards for keyboards apart from ANSI:



 18  19 20 21 23 22 26 28 25 29 27 24 93 51

 59 0 1 2 3 5 4 38 40 37 41 39 42

 56  6 7 8 9 11 45 46 43 47 44 94 56

 48 12 13 14 15 17 16 32 34 31 35 33 30 36

 58 102 49 104 55 58 5759
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JIS

Frank Grießhammer
Sticky Note
The JIS layout, as used in Japan.

The additional keys are used for switching between input systems. Notice the slightly different scan code distribution.



 10 18 19 20 21 23 22 26 28 25 29 27 24 51

57 0 1 2 3 5 4 38 40 37 41 39 42

 56 50 6 7 8 9 11 45 46 43 47 44 56

 58 55 49 55 58 59

 48 12 13 14 15 17 16 32 34 31 35 33 30 36

59
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ISO

Frank Grießhammer
Sticky Note
Finally, the ISO hardware layout exists, as is used in most European countries.

Pushing a key on the keyboard sends a scan code to the system. For all of the three hardware standards, scan codes are roughly the same; and the distribution of keys is only slightly different.
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Portion of XML-based Mac Keyboard layout

Frank Grießhammer
Sticky Note
Unmarked set by fgriessh

Frank Grießhammer
Sticky Note
The OS converts these scan codes to characters, aided by the keyboard layout software.

This is a screen shot of an OSX keyboard layout file. The scan codes are in the left column, and Unicode values on the right.
The OSX format for a software keyboard layout is XML, and fairly straightforward.
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Frank Grießhammer
Sticky Note
So why do we even need custom keyboard layouts at all?

One of the reasons are issues with legacy Type 1 fonts:
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Frank Grießhammer
Sticky Note
– In T1 fonts, the glyph repertoire is hard-coded to the Mac OS Roman encoding
– There are 255 slots available only (only 222 are printable).
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Frank Grießhammer
Sticky Note
Older Pi-or Symbol fonts were encoded using the available slots; not caring about the semantic meaning of glyphs.
Unfortunately, no better solution was possible at the time.
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♜♞♝♛♚♝♞♜
♟♟♟♟♟♟♟♟
□■□■□■□■
■□■□■□■□
□■□■□■□■
■□■□■□■□
♙♙♙♙♙♙♙♙
♖♘♗♕♔♗♘♖

Frank Grießhammer
Sticky Note
This chess deck shall serve as an example for illustrating the weaknesses of T1 fonts: 
it was typeset using ‘Adobe Cheq’ in its T1 version.
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TÍBÎKıSˇ
P∏P∏P∏P∏
 x x x x
x x x x 
 x x x x
x x x x 
pπpπpπpπ
†s∫q˚bßt

Frank Grießhammer
Sticky Note
The text ‘behind the scenes’ looks like this, and has not much to do with chess at all.
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! " # $
% % % %
 & & & &
& & & & 
 & & & &
& & & & 
' ' ' '
( ) * +

Frank Grießhammer
Sticky Note
When changing the text to another chess-themed font (Linotype Game Pi), the information is completely lost.

Summarized, T1 fonts present the following issues:

– creation of barriers in terms of accessibility
– spell checkers will not be able to make sense of the text 
– once selected, changing from one T1 font to another is hardly possible

All those problems can be solved by entering glyphs with their proper Unicode information – this is where a dedicated keyboard layout can be useful.



© 2011 Adobe Systems Incorporated.  All Rights Reserved.  ATypI 2011 Conference Reykjavík, Iceland, September 2011

Frank Grießhammer 
Pitfalls of Pi fonts – exploring Keyboard LayoutsWhy Custom Keyboard Layouts?

 Limited number of keys

Frank Grießhammer
Sticky Note
Another reason for custom keyboard layouts deals with physical limitations:
There is only a certain number of keys available on a keyboard, and if the glyph we desire is not matched, we have to resort to the glyph panel.
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Frank Grießhammer
Sticky Note
Looking through a huge glyph panel can be tedious, and for repetitive elements this method is not the most pleasant.
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Frank Grießhammer
Sticky Note
Keyboard input is often just easier than using the glyph panel, especially when whole strings of characters are to be entered.

Finally, a Glyph Panel might not even be available in certain applications.
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   1 2 3 4 5 6 7 8 9 0 ♿  

 1 2 3 4 5 6 7 8 9 0  

 ➀ ➁ ➂ ➃ ➄ ➅ ➆ 3 4

 1 2 3 4 5 6 7 8 9 0     

Frank Grießhammer
Sticky Note
There are cases when a custom keyboard layout makes a lot of sense, the layout for the font ‘Bundesbahn Pi 1’ is one example:

While the first row represents what we are used to (and what is most likely printed on the keys of the keyboard).
The rows below are definitely different.
Nevertheless, because of the keys’ arrangement, this layout is easy to memorize.
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How to create Custom Keyboard Layouts?

Frank Grießhammer
Sticky Note
When creating a custom keyboard layout, several steps are important:

Working on the font level, an important point when creating a keyboard layout is the proper encoding of glyphs.
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How to create Custom Keyboard Layouts?

U+2464
CIRCLED DIGIT FIVE

U+0035
DIGIT FIVE

U+1F4EF
POSTAL HORN

PUA 
(E000 – F8FF)

Frank Grießhammer
Sticky Note
These are some glyphs from the previous layout:

– Five in black square: This glyph is one of a couple of ‘five’ glyphs in the font. Although having the black square around it, it is definitely identifiable as the figure five.

– Five in circle. This one could also qualify for the first code point, but Unicode has a block dedicated to ‘Enclosed Alphanumerics’, this is why the Unicode for ‘Circled Digit Five’ is assigned.

– The Postal Horn is the logo of the German Postal Services. Logos are normally not part of Unicode, but this case is an exception: The postal horn is also a generally recognized symbol, hence it has been added to Unicode in its latest revision.

– The final example is the now-obsolete logo of German railways. It receives an Unicode Value from the so-called ‘Private Use Area’.

Assigning Unicode values is important, as they are used for mapping the glyph to a scan code. Without Unicode values, only glyph panel access would be possible.




 UnicodeChecker
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Frank Grießhammer
Sticky Note
One way of finding proper Unicodes is searching the unicode database – either on www.unicode.org , or with ‘UnicodeChecker’ by Earthlingsoft.
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 Ukelele

Frank Grießhammer
Sticky Note
A great tool for creating the keyboard layout software itself is Ukelele by John Brownie, a free application released by SIL (Non-profit organization concerned with the preservation of languages).


The creation of a keyboard layout is straightforward, and GUI-based.



 Script-based
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Frank Grießhammer
Sticky Note
For bulk keyboard layout production, a script-based creation is possible. That approach was used for creating all the layouts for the Pi Fonts sold by Adobe.
The Apple Keyboard Layout concept is well-documented online.
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 What about Windows?

How to create Custom Keyboard Layouts?

Frank Grießhammer
Sticky Note
Windows users face the same text input issues as Mac users, and of course Pi fonts are needed on Windows systems as well.
The keyboard layout concept on Windows is quite different from the Mac:
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Frank Grießhammer
Sticky Note
Microsoft has its own Keyboard Layout Creator, called ‘Microsoft Keyboard Layout Creator’ (MSKLC).
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Frank Grießhammer
Sticky Note
Also, a paid software by the name of ‘KBDEdit’ exists, which has some additional capabilities.
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 What about Windows?
→ use the FDK.

Frank Grießhammer
Sticky Note
Fortunately, it is possible to create exact functional replica of Mac keyboard layouts on Windows.
 

Reproducing the previously created layouts on Windows involves a lot of work; that is why a Python script was created for converting Mac keyboard layouts to Windows-compatible files; this script will be publicly available, in one of the next iterations of the Adobe FDK.

It creates .klc files from Mac keyboard layout files.
These .klc files can be read by MSKLC, and compiled to .dll.
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Frank Grießhammer
Sticky Note
This talk is set out to reveal why the keyboard layouts that ship with Windows ‘suck’:
It is for one very simple reason – the standard layout is basically empty. Even the US International layout, which has more characters than normal, is not offering any advantage for the accomplished typographer.
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Frank Grießhammer
Sticky Note
Taking the US standard layout as an example, we can see that the neutral and shift states are very well filled – 
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Frank Grießhammer
Sticky Note
But AltGr and AltGr-Shift are basically empty.
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Frank Grießhammer
Sticky Note
In theory, Windows can have six shift states, so why are only two used? 
A lot of space has been wasted here.
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Frank Grießhammer
Sticky Note
This can be frustrating to users. Remembering Alt-codes, as many people do, does not seem like it is the ultimate solution.
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Frank Grießhammer
Sticky Note
Fortunately, there is one welcome side-effect of my work:
Any XML-Based Mac keyboard layout can now be converted to work on Windows; here we see an example of a converted Mac-layout:
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Sticky Note
This is where the difference starts – both AltGr and AltGr-Shift states are filled with useful characters.



© 2011 Adobe Systems Incorporated.  All Rights Reserved.  ATypI 2011 Conference Reykjavík, Iceland, September 2011

Frank Grießhammer 
Pitfalls of Pi fonts – exploring Keyboard LayoutsWhy do Windows Keyboard Layouts suck?

Frank Grießhammer
Sticky Note
The conversion script also supports ‘dead keys’, so the functionality is just the same on both systems.

The only obvious difference: the Alt-key is represented by AltGr on Windows (Alt being used for some Windows system-commands).
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 Adobe to release keyboard layouts for OTF Pi fonts
 Dedicated Keyboard Layouts are useful for Pi fonts 
 It is important to encode all glyphs in the font properly
 Never arrange glyphs based on a country-speci#c keyboard layout
 Similar glyphs in different fonts should get the same PUA Unicode

Frank Grießhammer
Sticky Note
Conclusion:

– Pi fonts can be made more useful when a keyboard layout is supplied alongside.

– For creating a custom keyboard layout, it is important to give unicode values to all the glyphs in the font

– It is a common mistake to arrange glyphs based on a country-specific layout: most likely the resulting font will be useless for a great number of potential users.

– Similar glyphs in different fonts should get the same PUA Unicode – If I were to create three different fonts with fancy borders, I would distribute the Unicode values in the same pattern, so it is possible to switch from font to font without having to re-type the whole pattern.
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Thank you for reading these notes, I hope this presentation is useful for your work.
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Ukelele     scripts.sil.org/ukelele/
Unicode Checker    earthlingso!.net/UnicodeChecker/
Apple TN2056    developer.apple.com/library/mac/#technotes/tn2056/
MSKLC    msdn.microso!.com/en-us/goglobal/bb964665.aspx

Michael Kaplan – Microso!
lots of keyboard information  blogs.msdn.com/b/michkap/
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