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Step 1. Identify the characters used in a language
· List all letters, symbols, digits, and marks of punctuation used in a language and determine which Unicode characters to use: 
B = U+0042 


[U+0042 is the Unicode codepoint]

G = U+0047  



· Post a plain text version of the list on a publicly accessible website and circulate it for comment
· Questions on which Unicode characters to use? 
· Check codecharts on the Unicode website and the nameslist and annotations, which follow the codecharts (http://www.unicode.org/charts/)
· If a character is not in Unicode, see if it is on the “Pipeline” page (http://www.unicode.org/alloc/Pipeline.html), a webpage listing recently approved characters
· Still can’t find it? Ask on Unicode email list (http://www.unicode.org/consortium/distlist.html) to see if it has already been proposed or, if not, whether it is eligible for encoding
· If the character is missing and deemed eligible, propose the missing characters for inclusion into the Unicode Standard

· Apply for funding to write a proposal or conduct research; contact Script Encoding Initiative for assistance (dwanders@berkeley.edu)
· Allow enough time for writing and review of proposal. Depending upon the difficulty of getting samples of all the letters and gathering necessary details about the characters, this can take several months, at least.
Note: Once written, the proposal will take 2-5 years to get through standards bodies (if approved)
· For languages without an orthography, consult Unicode Technical Note #19 (http://www.unicode.org/notes/tn19/)

· Tips from UTN #19: 

If at all possible, use an already encoded character:

· Avoid selecting a symbol for use as a letter if it is part of a pair 

· If the script is right-to-left, select a character that is from a script that is right-to-left

· Avoid “presentation forms” or “letterlike characters”

· For a punctuation mark, select a character from the punctuation block. (CJK punctuation marks can come out extra-wide or extra-narrow)
Step 2: Send locale data on the language and its script to CLDR project  (http://www.unicode.org/cldr/)
Locales are local conventions used in software, needed for creating user interfaces, such as currency [$, etc.], date formats [YYYY-MM-DD], measurement systems, and sorting order. Providing locale data will enable more software developers be able to create software that is tailored to a specific language.
TIP: Involve a member of the user community to submit locale data

Step 3: Create a font

· Once a list of all the letters and symbols has been created with Unicode values and information provided on how the letters join together, work can begin on a font

· If any characters are in the proposal process, wait until they are far along in standards process (i.e., ISO Stage 6 on the “Pipeline” table, http://www.unicode.org/alloc/Pipeline.html) before including these characters in a font
· Apply for funding to create a freely available font; costs can run $100/glyph

Tip: It is recommended to use someone familiar with the script and computer typography (esp. for complex scripts)

Tip: FontLab is recommended for font development

Step 4: Rendering Engines for complex scripts need upgrade

· For new complex scripts (e.g., ones with bidirectional issues, complex ligatures, etc.), upgrades to the rendering engine are often needed in order to properly draw the glyphs. 

· Early contact with companies (Microsoft and Adobe), the Linux community, and SIL is advised; for contact names at MS and Adobe, contact D. Anderson
· SIL’s Graphite rendering engine offers a good test environment; a Graphite-enabled version of OpenOffice is available. A port to Linux is underway.
· Note: Generally Apple does not require upgrades to its rendering engine, but Microsoft does. Microsoft prioritizes which scripts are included in its next rendering engine; governmental influence can help 

Step 5: Create a Keyboard

· There are a number of keyboard creation programs that are available, as:
· Keyman (for Windows): http://www.tavultesoft.com/keyman/ 
· Microsoft Keyboard Layout Creator: http://www.microsoft.com/globaldev/tools/msklc.mspx
· Ukelele (for the Mac OS X): http://scripts.sil.org/ukelele 

· Keyboard Mapping for Linux: http://kmfl.sourceforge.net/
TIP: Make the keyboard layout practical and have the user community test it out.

TIP: Make the keyboard layout freely available on, for example, Tavultesoft’s website.

Conclusion

· Getting support for a language on the computer can be a long process, especially for new complex scripts, but it is still very important; patience and persistence pay off
· Avoid promising immediate access to texts on the computer (unless all the characters are already encoded and available in widely used fonts)

· Raising funding to cover all parts of the process is still an issue
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