Principles and Specification for Mnemonic
Ethiopic Keyboards

Abstract

Ethiopic language input methods are necessary when an input device does not natively support
Ethiopic script. This document describes principles for devising Ethiopic input methods based on well
established linguistic and mnemonic rules. Specifications are given for QWERTY based input devices.

Status of this document

This is an advanced draft document, feedback is welcomed: keyboards@ethiopic.org
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Principles for Specification for Mnemonic Ethiopic Keyboards

1. Introduction

1.1 Purpose of this document

This document defines the principles behind the Ethiopic input methods provided by The Ge’ez
Frontier Foundation. These principles have been developed and refined over time to their present
state of maturity. The principles are intended to be language and hardware device independent and
sound enough that independent parties could implement them for a target device and arrive at
approximately, if not identically, the same result.

The principles defined here are best practices for symbol mappings between Ethiopic script and
some other target script for the purpose of text entry. The principles then are applicable to input
devices where a character key is present in some form to map onto. The principles are not intended
for devices that utilize other kinds of text entry, such as a handwriting recognition system (e.g.
“Graffiti” for PDASs).

The principles have been developed with hardware keyboards as the primary devices for
implementation. The principles remain valid as new constraints of key availability and geometry are
imposed upon the traditional keyboard in modern devices. The QWERTY keyboard will be used in an
example implementation.

1.2 Background on Ethiopic Keyboards

Over the last twenty years a few software vendors have introduced a physical Ethiopic keyboard
which with all but one recent exception was modeled after the Ethiopic typewriter. While innovative
these hardware devices also required proprietary software to operate, were prohibitively expense,
and ultimately did not prevail in the market place. Ethiopic script today does not benefit from
specialized keyboard hardware designed specifically for it. Ethiopic script then will be entered via
mappings some keyboard device designed for the users of another script and language (e.g. an
English, French, Arabic keyboard). This is achieved by mapping the Ethiopic characters to the
symbols of the keyboard device. The mappings in turn are either positional based on the geometry
of the Ethiopic typewriter, or phonetically based on the correspondence in the relationship of the
letter sounds with functional mappings of punctuation. This specification focuses on the later
approach.

At the present time no government institute, or private standards body, recognizes or endorses a
specification for an Ethiopic input method. Attempts have been made in recent years but for various
reasons no success has yet been met. This status may change in the near future. As the Ethiopic
input methods found today typically vary by roughly 10-15% in their mappings, it can be expected
that when a recognized standard arrives that it will not be significantly different from an existing
input methods, nor identical. Thus any Ethiopic input method support now would be subject to later
revision when a standard becomes available.
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2. Governing Principles

Mnemonic mappings attempt to apply the innate cognitive associations that individuals collectively
share between the symbols of too scripts. It is the goal of the mnemonic driven approach that an
input method be natural and intuitive enough such that a user already familiar with a given input
device will be able to use it to type in an Ethiopic language with minimal or no instruction and
produce a document with minimal symbol defects.

2.1 Script vs Language

Seemingly intuitive, the notion of an “Ethiopic keyboard” is a fallacy in practice. “Ethiopic” connotes
a single script but when we consider its use by numerous languages the reason becomes clear. As
with other scripts like Latin, Arabic, Cyrillic, etc, in use by multiple languages, the speakers of a given
language will use some subset of the script and may have no exposure to the letters and symbols in
use by other languages which use a different subset. Accordingly a single unifying input method (and
keyboard hardware) is undesirable to the users of any specific language employing the script. Such
an input method would lead to slower rates of entry (keying) and lower quality documents as
unintended entries (typos) are made of out-of-language letter symbols.

While present, the adverse impact on languages using Ethiopic script under Unicode 3.0 has not
been detrimental to writing. With the introduction of an additional 116 symbols under Unicode 4.1
the impact that a unified Ethiopic keyboard would have would be much more pronounced. It is a
goal of this specification that the input methods defined will minimize the opportunity for spelling
and symbol errors to occur. Accordingly, input methods defined herein are restricted in scope to
only those symbols in the inventory of a given a given language community.

A language neutral input method is however specified as a convenience in those rare instances when
out-of-language or archaic symbols are desired by a user. A unified Ethiopic keyboard for these
special cases is desirable to users over either a character-picker utility or versus having to install
numerous input methods that would cover all Ethiopic languages to then have access to all Ethiopic
symbols.

2.2 General Principles

A few guiding general principles are applied to all input methods specified.

Principle of Standards Conformance: All character specified in a mapping must an encoded
character under the Unicode standard. The non-letter symbols of QSAE ES 781:2002 must also
available in an Ethiopic input method (excluding the Zaima (tonal) marks and archaic punctuation

required only for Ge’ez).

Principle of Linguistic Scoping: Input methods are specified on a per-language basis where the
character repertoire of the target language is first identified and will be in keeping with the
repertoire applied in school systems and corpus.

Principle of Utility: All native punctuation of the underlying keyboard device must remain available
without a return toggle to the native input method. This principle also helps support conformance to
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the ES 781:2002 standard for Ethiopic punctuation. Ethiopic script is much more frequently mixed
with non-Ethiopic punctuation and numbers than with letters.

Principle of Ergonomics: While adhering to mnemonic principles keystrokes are kept to a minimum
to the extent possible. Homophonic redundancy is common in Ethiopic orthographies and when
such cases occur letter frequency will direct mappings whereby the most frequently occurring
homophonic symbol will have the fewest keystrokes to render.

Principle of Productivity: The input method should minimize the mechanical and cognitive effort
exerted in the keying of a document while also keeping symbol errors to a minimum. The Principles
of Linguistic Scoping and Ergonomics directly support the Principle of Productivity.

2.3 Mnemonic Principles

Mnemonic principles are defined that lead to intuitive results requiring little or no education on the
part of the user. It is assumed that the user is familiar with the script that the target device natively
supports and that the Ethiopic character set is being mapped onto.

Principle of Character Class Continuity:
Letters are mapped to letters.
Numbers are mapped to numbers.
Punctuation is mapped to punctuation.

Principle of Phonological Continuity: Letters are mapped between scripts in accordance with
transliteration and transcription norms whereby a phonemic correspondence is maintained (give
reference). When the target keyboard devise is designed for a script where letter case is present, the
vowel component of a syllograph (the “V” of a “CV” pattern) is mapped to the target script case-
independently. That is, the vowel component is mapped to the both the uppercase and lowercase
forms of the vowel in the target script.

Principle of Continuity of Quantity: Numbers are mapped between scripts with respect to their
value.

Principle of Continuity of Function: Punctuation is mapped between scripts with respect to their
functional role in a body of text.

Principle of Graphical Continuity: When a functional equivalent does not exist for punctuation on
the target keyboard devise, the punctuation should be mapped on a graphical basis. Either by
similarity in shape between the punctuation glyphs in whole or constituent parts. A strong
preference exists that some Ethiopic punctuation be mapped graphically and not functionally.

Principle of Kinesthetic-Visual Feedback: For every keystroke some visual event will occur on screen
related to the Ethiopic character composition at the cursor. This principle also means that the input
method shall not employ dead keys.
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3. Ethiopic Symbol Mapping

This section presents an overview of language-neutral symbol mappings. Punctuation and numeral
mappings are usually language independent though some preferences will change between
languages. The letter mappings are less universally and will depend on the phonemic inventory of a
specific language

3.1 Letters

3.1.1 Consonant Components

The Principle of Phonological Continuity is most directly applicable to the mapping between the
letters of a keyboard and the syllographs of Ethiopic script. For consonant bases of a syllograph (the

“C” in a “CV” pattern) this presents few difficulties when we allow mappings to upper and lower case
Latin letters independently. Case independent mappings are specified here for the consonant bases
of Ethiopic letters in keeping with the norms of transcription and transliteration. Challenges that do
emerge for the consonant bases stem from the phonological redundancy of some Ethiopic
syllographs as used in some (but not all) languages, and the lack of a phonologically corresponding
Latin letter to map onto. The solutions employed for these occurrences are described in brief here.

Lack of Phonological Correspondence: The Ethiopic syllabary features a number of ejective
phonemes (e.g. ¢+, &, &, etc.) not found in western languages and thus not available on Latin based
keyboards. Where ejectives occur in Ethiopic languages non-ejective phonemes will also be found. In
these case the non-ejective form will be mapped to the lowercase Latin key and the ejective form to
the corresponding uppercase Latin key.

In other cases phonemes a single Ethiopic letters are represented by two letters in a language using
Latin, for example “F” and “@” in Ethiopic would be “ch” and “sh” respectively. In these instances
the additional keystroke required of the terminal “h” is avoided by dropping it which is in keeping
with the Principle of Ergonomics and the Principle of Productivity. Thus the mapping to “c” only for

“F” and to the otherwise unused “x” for “@” thereby avoiding a special case additional keystroke
and the complications presented by a consonant cluster.

Phonological Redundancy: Most notably in Amharic, phonological redundancy occurs for phonemes
in “h” (0, d, 71, 0), “s” (», 0), “@” (A, 0) and “s” (&, 8). In most cases the redundancies are handled
by mapping the Ethiopic homophonic group to the same Latin letter, but requiring that the less
frequently occurring letter be entered by a double-strike of the target key. For example “0” is

“on
S

entered by a single strike to the key, if the next character struck is another “s”, then “0” is
replaced by the less frequent “#*”. This does not present a complication with word formation as
sequences like “NA” are not know to occur or at best are exceedingly rare. The four Amharic
syllographs in “h” pose an added problem but is handled by mapping the “ch” to uppercase "H" and
the “fi” to uppercase “K” which both borrow from the mappings used in Tigrinya and similar
languages where the phonemes are indeed different and takes advantage of the fact that uppercase

Latin “H” and “K” are unencumbered in the Amharic mappings.
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3.1.2 Vowels Components

The Ethiopic orders of an syllabic family each exhibit the same consonant base (“C” in a “CV”
pattern) with a changing vowel component (the “V” in a “CV” pattern). The exception being the 6"
order syllograph which represents a true consonant (“C” only) but in some circumstances may also
carry a light vowel component ("I" in IPA). The sixth order is also the most frequently occurring of all
orders thus in keeping with both the Principle of Phonological Continuity Principle of Ergonomics its

entry does not require a vowel to follow and is the form shown when a consonant key is struck.

The remaining Ethiopic orders are entered via vowel assignments in keeping with the norms of
transliteration and transcription (which is turn follow the Principle of Phonological Continuity). The
vowel component assignments are made case independent for both simplicity and to avoid

problems found to occur when some vowel assignments are uppercase only and when followed by
an uppercase consonant and the shift key is not released in time. Avoiding these shift-slip conditions
helps keep mechanical typographic errors to a minimum and supports the Principle of Productivity.

The Ethiopic “@» family” is the only member of the syllabary to realize the full set of 14 syllographic
orders. Its keyed entry under QWERTY based hardware is presented here for illustration as the
syllabic composition archetype. Note that the regular expressions syntax “[ABC]” employed in the
tables is to be read as “one of: A or B or C”. One or more bracket expression in the form
“ImMI[il][eE]” indicates the valid composition sequences of: “mie”, “Mie”, “mle”, “Mie”, “mik”,
“MiIE”, “mIE” and “MIE”. The expected, and most probable, sequence is formed from the initial
elements in a bracket expression sequence, e.g. “mie”, the remaining expansions are not ordered.

IPA (+8|+u | +i |[+a| +e +0 +3 +¥y +Yu +Yj +Y3 +Ye +ya

IPA| KEY |[eE]|[uU] | [il] [aA]|[il][€E]| |[0O]|[0O][aA]|[uU][eE] [uU][uU]|[uU][il]|[uU][aA]|[uV][il][eE] Y[aA]

m ([[mM]| v |ao- | o9 | a9 | g |9 | g° av- g | T o, ) @,

Due to the phonemic proximity of the seventh and ninth orders in many languages, coupled with the
frequency of open ring diacritical symbol in the seventh form (e.g. &=), the seventh and ninth orders
are often used interchangeably. Similarly this occurs with the second and tenth forms where the
distinction between the diacritical symbols may be more difficult to discern. These interchanges are
known to occur only for members of the classic Ge’ez character set, accordingly an input method
rule is provided to help make it easier to enter the “other-o” and “other-u” forms as per:

+[uu] || +[uU][uU] +[00] || +[00][00]
T + P~ ? $ +®
A " A o
| " | b =
A » E1NE; e
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3.1.3 Lone Vowels

The input of the glottal (A, A&, A., A, k, &, A) and pharyngeal (0, 0, %., %, %, 0, #) vowel syllographs
invariably are the key mappings most likely to differ between any two Ethiopic input method
conventions. This is due in large part to the wider range of vowel conceptualization of the “vowel-
like” characters and from attempts to balance input convenience with consistency. In this
specification three conventions are supported to aid users who will likely have had some prior keying
experience and will hold expectations for one or more of the conventions.

Lone Vowels as Vowels: Single keystroke composition of all glottal syllables is highly desirable by
experienced typist. Accordingly, this convention will take mapping precedence over the other two
supported conventions. The pharyngeal counterparts are then entered by a double strike of the
same vowel key. The following table presents the input for the regular vowels:

IPA| KEYS | VOWEL | |IPA| KEYS |VOWEL
u | [uu] he fu || [uUl[ul] | o
i | A, Si | [iln .
e |[[il][eE] hs e | [il[ill[eE] %
| | [E] A §1 || [eE][€E] o
o | [00] A fo || [00][0c0] | ¢

Lone Vowels as Syllables: Under this convention the lone vowel syllables are treated like any other
syllograph and will be entered identically whereby the 6" order appears with the initial keystroke

(“e” = “&”) and are the basis for composing all other orders. In contrast to this norm of the regular
syllographs, many users have the expectation that the vowels should be composed starting from the
1** order (“a” = “A”) and so this convention is supported as a third tier means of entry. As a

consequence of accommodating a three tiered system where single and double keystroke entry
takes precedence over the others, a few mapping collisions occur that cause irregularity in the input
of the other tiers (highlighted below). This is unavoidable but considered only a minor penalty.

IPA +o +u +i +a +e +1| +o
IPA| KEY ||+[eE]| +[uU] | +[il] | +[aA] | +[il][eE] +[00]
? [eE] 0 A A, A b Al &
? a A h- A, % h A A
§ ||[eEl[eE]|| o o~ % ] % 0 b
§ A 0 o- % ] % 0 b4

The Ge’ez Frontier Foundation 7 2009/01/17



Principles for Specification for Mnemonic Ethiopic Keyboards

Ambharic Input of Glottal Short-A with the “a” Key: The homophonic equivalence of the first and
sixth orders of the Ethiopic lone vowels, both in the pharyngeal and glottal, are a complication for
mnemonic input methods. This becomes a further complication in the case of Amharic and related
languages where the pharyngeal phoneme is lost and the Aynu-A lone vowels take on the glottal
phoneme. The short-A phoneme is then shared by exactly four syllographs. Input of these
syllographs all apply the Latin “a” key and will be entered following repeated strikes of the key in
frequency order as found in corpus.

IPA KEYS VOWEL
a | [aA] h
a |[[aA][aA] 9
a | [aA][aA][aA] 0
a |[[aA][aA][aA][aA] A

Eritrean Input of Glottal and Pharyngeal Short-A with the “a” Key: Under modern writing practices
in Eritrea the 4™ order syllographs are strictly used when homophonic equivalence is found with the
1%, Accordingly the input sequence from repeated strikes of the Latin “a” key changes order:

IPA KEYS VOWEL
a | [aA] A

fa | [aA][aA] 9

fa | [aA][aA][aA] 0
a | [aAl[aA][aA][aA]| A

Composition of the Irregular Lone Vowels in “3” and “0”: In the languages that use the irregular
lone vowel, “&”, and the Dizi, Me’en, Mursi & Suri vowel “.4”, they will be composed as follows:

IPA| KEYS |VOWEL

1 || [aA][eE] A When A occurs, & is composed with [aA][eE][eE].

o | [0O][aA] A

Lone Vowel after Consonant Rule: A special condition occurs where lone consonant syllograph (the
sixth order) is followed by a lone vowel syllograph. To assure that two syllographs will occur in the
orthographic sequence, (<C><V>), and do not compose into a single syllograph (<CV>), the
apostrophe symbol is used to terminate the composition of the consonant syllograph. As a rule of
this input method specification, the apostrophe will always terminate a character composition that
is underway. Apostrophe itself may then be input with a double-strike of the key.
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3.2 Punctuation

Punctuation use in Ethiopic writing practice find a modern and classical use. Some Western
punctuation have become common in modern writing practices as well. As per the Principle of
Character Class Continuity keyboard punctuation is mapped to Ethiopic punctuation. These
mappings will be glyph based orf functional based depending on which associations has been found
to be stronger. Punctuation mappings apply to all Ethiopic language input methods unless otherwise
specified.

Entry of Modern Punctuation: Input mappings are defined for all While Ethiopic Combining
Gemination Mark is not a punctuation symbol, punctuation is specified for its entry (for lack of a
character class analog in QWERTY keyboards to map to), thus its listing here.

PUNCTUATION | KEYS NOTE

As per the Principle of Graphical Continuity.

As per the Principle of Graphical Continuity.

As per the Principle of Continuity of Function.
, The Ethiopian Writer's Association recommends : as
the default comma.

As per the Principle of Continuity of Function.
g ' The ecclesiastical comma will be the default in the
Ge’ez keyboard.

, ASCII comma as per the Principle of Utility.

H ; As per the Principle of Continuity of Function.

; 5 ASCII semicolon as per the Principle of Utility.

- - As per the Principle of Graphical Continuity.

ASCII colon as per the Principle of Utility.

Low line (aka “Underscore”) is the selected symbol
mapping due to the availability of the symbol and its
virtual non-use in Ethiopic writing.

Two ASCII low lines as per the Principle of Utility.

Two ASCII apostrophes as per the Principle of Utility.

Entry of Archaic Punctuation: Input mappings for punctuation no longer in modern use are defined
for the Ge’ez and “Unified Ethiopic” input methods only. Continual strikes of the colon key will
render additional multi-dot symbols. The mappings of “+”, “#” and “:?” are applied for

transliteration conventions.
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PUNCTUATION || KEYS NOTE

. Applied for continuity with
» transliteration.

As per the Principle of Graphical
Continuity. This mapping also

# represent key-strike continuity from
similar dot based Ethiopic Full Stop (=
).
As per the Principle of Graphical
Continuity. This mapping also

2 represent key-strike continuity from
similar dot based Ethiopic Paragraph
Separator ().

ASCII colon sign as per the Principle

""" of Utility.
:? As per the Principle of Continuity of
? Function.

ASCII question mark as per the
Principle of Utility.

Entry of Latin Punctuation Used in Ethiopic Writing: Input mappings are defined for Latin
punctuation from ES 781 that are frequent in Ethiopic writing but not easily available on a regular
QWERTY keyboard.

PUNCTUATION || KEYS NOTE

As per the Principle of Graphical

As per the Principle of Graphical
Continuity.

« <<

ASCII less-than sign as per the Principle

< << -
of Utility.

As per the Principle of Graphical
Continuity.

As per the Principle of Graphical

» >>

ASCII greater-than sign as per the

> >>> L. o
Principle of Utility.

. As per the Principle of Graphical
| Continuity under context.
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A Note on “Smart Quotes”: The guillemets (left and right pointing single and double angle quotation
marks) are the default style for Ethiopic quotation. The guillemets could be provided by mappings
onto Latin apostrophe and quotation mark where “smart quoting” is applied. If this implementation
approach is chosen, the apostrophe and quotation symbols should then be provided through a
double-strike of their respective keys in keeping with the Principle of Utility and ES 781.

A Note on Punctuation Following Numbers: The Latin script comma is used an order delimiter in
numeric sequences as is Latin colon in time representations. A common typographical error is to use
Ethiopic comma in a numeric sequence and Ethiopic Wordspace in a time representation. An auto-
correct feature may be applied here when these symbols are found bounded on both sides by
numeric symbols.

3.3 Numerals

The Ethiopic numeral system introduces additional complexity to an input method as a consequence
of its non-digital basis. The Ethiopic numeral system is in a family of letter based numeral systems
along with the Coptic and Roman systems which it resembles. Three levels of support for the
numeral system are specified here. An input method implementation may then provide the highest
level that an underlying software framework is capable of supporting.

Under modern writing practices the westernized Arabic digits, 0-9, are the default numeral system
used in math, commerce and in general. Accordingly, the western digits will be the default for an
Ethiopic input method and the Ethiopic numerals will be entered by a context change marker
followed by the appropriate value given in the native numeral system of the keyboard device. For a
QWERTY keyboard the context change marker is apostrophe and is chosen for its easy to type
position and rare use in Ethiopic practices.

The Ethiopic numeral system is the default numeral system for the Ge’ez and “Unified Ethiopic”

input methods where the context marker then indicates a change to western numeral entry.

Minimal Support Level: At the minimal support level only direct mappings from western digits onto
a single Ethiopic numeral character is required. The mapping from value 1,000 onto Ethiopic “18”
shown in the table below is optional at the minimal level because it is a multi character Ethiopic
numeric sequence. It is recommended however to help provide continuity in the orders of ten up to
the numeral system radix.

VALUE 1 2 3 4 | 5|6 ||7|8|9
KEYS 1 "2 34|56 |'7|'8|"'
NUMERAL

1o
™)
o]
e
10
1)
1N
=
(=)

VALUE |10 20 || 30 |40 |50 |60 |70 | 80 |90
KEYS 10 '20 | '30 '40'50 '60 |'70 |'80 || '90
NUMERAL

1~
ot
18
18
1=8)
b
0
=
Ind)
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VALUE 100 /1,000 | 10,000
KEYS 100 (|'1000 | 10000
NUMERAL | ¢ it 74

Intermediate Support Level: At the intermediate support level the full minimal level is supported
and additional mapping are provided for orders of ten up to two cycles of the Ethiopic radix () or

10%. Additional mappings at the intermediate level:

VALUE 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900
KEYS '200 | '300 | '400 | '500 | '600 A '700 | '800 | '900
NUMERAL et e og &? g e Ie ] 4
VALUE 2,000 | 3,000 | 4,000 | 5,000 | 6,000 | 7,000 | 8,000 | 9,000
KEYS '2000 | '3000 | '4000 | '5000 | '6000 | '7000 | '8000 | '9000
NUMERAL Y ag 5¢ qe g ce e ¥4
VALUE 20,000 30,000 | 40,000 | 50,000 | 60,000 70,000 80,000 |90,000
KEYS '20000 | '30000 |'40000 |'50000 |'60000 |'70000 | '80000 |'90000
NUMERAL e e oep &w (A4 e Tep 1[4
VALUE | 100,000 200,000 300,000 |400,000 500,000 600,000 700,000 800,000 900,000
KEYS | 100000 |'200000| ‘300000 |'400000 '500000 ‘600000 '700000|'800000 '900000
NUMERAL i Aep aigp ojep qep e e T aw
VALUE | 1000, | 2,000, | 3,000, | 4000, | 5000, | 6000, | 7,000, | 8,000, | 9,000,
000 | 000 | 000 | 000 | 00O | 00O | 000 | 00O | 000
KEYS 1000 | '2000 | '3000 | '4000 | '5000 | '6000 | '7000 | '8000 | '9000
000 | 000 | 000 | 000 | 00O | 000 | 000 | 00O | 000
NUMERAL ({14 ever ceee oger cEe e 780 Ieee 11413
VALUE | 10,000, |20,000, 30,000, |40,000, 50,000, 60,000, | 70,000, 80,000, 90,000,
000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000
10000 | '20000 |, '40000 | 50000 | '60000 | '70000 | ‘80000 | ‘90000
KEYS 000 | ooo 200000000 06" | 000 | 000 | 000 | 000 | 000
NUMERAL iee Acew age seep gee | Tew | CPe | WERR | PR
VALUE | 100,000, 200,000, 300,000, 400,000, 500,000,600,000,700,000,800,000,900,000,
000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000
KEys | 100000 "200000] '300000 |*400000 ‘500000 |600000| 700000 ‘800000 900000
000 | 000 | 000 | 000 | 00O | 00O | 000 | 000 | 000
12 2009/01/17
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NUMERAL

1R
1R
o)

@

=
by}

@

1R
Y

#

1R
o3l

o

=
bl

@

1=
1IN

@

R
=

]

=
1<)

%

1R

Maximal Support Level At the maximal support level mapped key entry would be replaced with
algorithmic determination of the Ethiopic numeric sequence from the value of the western sequence
that has been keyed (Ref: http://ethiopic.org/Numerals/). Here no upper bound is specified for the
numeric value that must be supported. Individual implementers may make a decision based on the

buffer sizes for holding an Ethiopic sequence or other practical criteria.

3.4 Tonal Marks

The Ethiopic Tonal Marks, as the symbols are identified in the Unicode standard, are understood
better as non-neumic, ekphonetic annotation marks. No precedence exists for their mechanical
input in publishing system -either hardware (e.g. typewriter) or software based. The method for
keyed input specified here employs the underscore symbol “_” which is otherwise unused in Ethiopic
writing practices, followed by a digit key corresponding to the sort order of the symbol (the mapping

is not based on value but position of the digits in the standard layout starting with “1” and ending
with “0”). For input method frameworks that support it, it is recommended that an over-the-spot
menu be used to present the symbols to the typist for selection.

Mappings for the Ethiopic Tonal Marks are only applicable to the Ge’ez and “Unified Ethiopic” input

methods.

KEYS 1(_2|_3|_4|_5|_6|_7|_8(_9|_0

SYMBOL || . || o || i ||| | —=| | —|w]|F

No strong mnemonic correspondence has been found for the symbols and the keys available on
computer keyboards. The abbreviation of the symbol names may provide a suitable mnemonic that
would be preferable to the numeral based entry specified here. Such a system is being evaluated
presently and is complicated by variation in the symbol names that has been found to occur. This
specification will be updated later if a consensus mnemonic convention is reached.
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Appendix A: The QSAE ES 781:2002 Ethiopic Standard

The ES 781:2002 Definition for Ethiopic

1
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=
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N e R e A BT | TS

A |h|h | A h |&| & |4 | R
h|h|[h|h n|h|bh b
e e | b | I

W w W w W

B (O (o (P | h|h

T T | D, o | T
R Ch | h W h|h
o o || P ¢ |\ o | P | P
0|0 | %/ % 0|2

W W ||| | || e
A | AR | AL | A | | ar
O I I SN AN
L &% | % |88 | % &|&|2
L %% A L | &| & | A
A A ) e B E £
177+ |1 |2 1 || 7|2
T ™| A 2|
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o ™| A x| T
b S A ||
m mm| M a0 @m0 M
60 | 65k | 6E), | 5B 6By | 5B | 65% | 6P
4B} | 4EE | £E), | 5T} £B¥ | B | £
A lA|A|A ||| %22
2| & A | |4 |4 | & 2
0|6 | 1|1 2 |6 |2 | P
b | ¢ | & | % b | ¢ | &
é é& | & $o | & &
T|F | T |T F|T |7 |7
y | T F "
& | & | |8 |Z&|% |2 |F |8 |1
| a9 |5 | % | & |T|7 |8 | &
0|1|/2|3|4|5|6|7[8]|29
? | f |k - x| i
4 ’ « | » | e«| » / ( ) [
11 {l}Y|<|=|>|\|#|%| &
oo+ x| x|+ *® |
U |l =] — | K
« |
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Appendix B:
Ambharic Input Method for a QWERTY Keyboard Layout

Applicable Language-Regions : an-ET

Default Numeral System : keyboard native

Ethiopic Tonal Marks : No

Archaic Punctuation : No

Keyman Implementation : gff-amh-7.kmn / gff-amh-7.kmx
Last Update : 2008-11-10 (Gregorian)

Notes: A is a special case for the Amharic and Sebatbeit languages.

IPA |+3 | +u | +i [+a| +e +0 +9 +¥g +“u +Yj +¥3 +Ye
IPA| KEY |[eE]/[uV]| [il] [[aA][il][eE]  [0O][[0O][aA][uU][eE][uU][uV][[uU][il][uU][aA] [uU][il][eE]
h| h (v v |Z|7| % |v |V "o e I A e
1|[IL] a|ae{a|a] & Al A,
h| H h|cd|ch|h| ch |[h| A,
m [mM]| a0 | oo | @ | @9 | @y | 9| .
s|ss |w | w v | v |y "1
r|[Rl| | & |¢|¢&| &6 |Cc|@ b A
s| s |[a|d|A|a| a6 [0 a,
flxXX|a | |da|a| & 70|06 [N
KiaQl| ¢ | & |& |+ * |4 ¢ P | P % &
b|[B] 0 (|| a| 0 [N|Q0 0,
vi[w] a|a |6 a9 4 |qa|0 q,
t| t |+ || k|| | T "
| c |F|F |E|F| F |F|F E
h|hh || |2 |2] % |1 "o e I A e
n| n |7|%"|Z|9 L2 |7| 9 &
pl N |[7|%|Z|F| % 5|7 g

a |A|lh |A|A| b |A| A
k| k ([hjh ||| h [hb|Db e fr = b, b
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h| K M| |0 M| 0 M0

wiwWw] o | @ | €| P @ P

A (0|0 | %% % |02

z| z H|H®H |H|H B |MH|RH H,

30 2 ||| || o || N

yilyYl| ¢ | ¢ |e&|f| & || ¢

d|[dD] & | & |4 | & | & |[&]| & L.

G|0J] | E|% | % |% | & & & [

gl[gGl| 1 |+ |L || 2 || 7 3 2
T mimm.| M| m |7 M@ m,

| C |6m |6l 6R. || eBe | B | 6™ 6,

pl P |22 &2 % [&|2 3

| S |2 & ||’ & &2 3

s|SS |6 |6 |1%|1 1 0|2

f|[fF]| & | ¢ | & | &

plp |T|F|T|T T|Z

o| ae | A
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Appendix C: Awngi, Blin, Qimant, Xamtanga Input
Method for a QWERTY Keyboard Layout

Applicable Language-Regions : awn-ET, byn-ER, ahg-ET, xan-ET
Default Numeral System : keyboard native
Ethiopic Tonal Marks : No
Archaic Punctuation :No
Keyman Implementation : gff-awn-7.kmn / gff-awn-7.kmx
gff-byn-7.kmn / gff-byn-7.kmx

Last Update : 2008-11-10 (Gregorian)
Notes:

e Under agreement by cultural ambassadors the Awngi, Blin and Xamtanga use a common

syllbary.
e Blin however will use Eritrean rules for glottal and pharyngeal lone vowels and Eritrean style
punctuation use.

IPA |+8 | +u | +i [+a| +e +o| +0 +Ya +Yu | +Vi | +"a +"e
IPA| KEY |[eE][[uU] [il] [aA]|[ill[eE] [0O][[0O][aA] [uU][eE]/[uU][uU][uU][il] [uU][aA] [uU][il][eE]
h| h v|uv |1 |7 2 v |
1[[IL] | A || |A| & |[A|M A
h| H |ch|dv|ch|h| h |ch| b <h,
m [[mM]| av | @< | @) | @} | o | 97| 9P .
s| s |a|&|d|a| o (0|0 a,
r|[frR]| 4|+ |¢|&| 6 |C| @ A
slpxp o @ |d | a & |[46|@ .
K|l q |¢| || > ¢ P& P~ L g * ®
k| Q |F & |F F| F || F P P 4 F
b|[bB] A ||| a| a [N|Q0 qa,
t| t |+ ||t |F| F || 4
n|ln |1|*F |72 |9 2 | 7| % &
|l a |A|A|h|A| b |h|A
k|l k |hjh|(h| h| h [A|Db he [ e h, b,
x| K |0 % (%% 0 M| Tt T Tie

The Ge’ez Frontier Foundation 19 2009/01/17



Principles for Specification for Mnemonic Ethiopic Keyboards

IR
ol | || | | K| K|t | = H|od | | K|

£ K

C S

& | &
N N I S S A O R N S - A TS R I N T I IR B B N I O
g e || & | K| || & | 8| & || T  &|&|+|g
S RO R A - - A AR R R AR A A R ARG
e |w ||| R | T |+ K[| |F|x x| R|Ic
¥l d g || Q| e NN |2 E| L L F|E
€& | o | ot [r| & || E|8 | W | K| & | & ||k &
8| o|e || M| =~ |E |G |N|¥ || =||x|x| |
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Bench Input Method for a QWERTY Keyboard Layout

Applicable Language-Regions : bcg-ET
: keyboard native
: No

Default Numeral System

Ethiopic Tonal Marks

Archaic Punctuation

Keyman Implementation
Last Update

: No

: gff-beg-7.kmn / gff-beg-7.kmx

: 2008-11-10 (Gregorian)

Notes:

e Note that in Bench (aka Benchnon, Gimira) the first order letters do not occur except in “v”
and “A”.

“wsn

e The ecclesiastical comma, “*

, is used in Bench as a tonal marker. Thus the unused “[fF]” are

applied for input of “#”. The Bench tonal marker glyph is subject to change at a future time

which may also lead to revision of its keyed entry.

e Bench does not apply the labiovelar forms in orthography.

IPA |+o | +u | +i|+a| +e +to| 40 +Yg +Yu | Y | +“a +Ye
IPA KEY [[eE][uU] [il] [[aA][ill[eE]  [0O][oO][aAl[[uU][eE][uU][uU][uU][il] [uU][aA] [uU]fill[eE]
h h v|\uv || 7 % v| v
1| [IL] A A b AN
h H de || h| dv |ch| b
m | [mM] go- | @) || o} | P
S Ss ol B e B SVl o
r | [rR] |é|lé&| 6 |C|C
s s || a a6 [0
§ 1 [xX] || 9| @& [0 @

S poapoq | || A | @A

k| [qQ] €| & | P & |P|S

b |[bBVV] |0 | Aq n || 0

t t k| > E ||

tf c EE|F| FO|TF
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f| cc £ E | F| F T X
n | [nN] rlzls| 2 |7
2| a |hA| A |Ah|A| b |&|h
k | [kK] h-|h| b h b
w | [wW] o el ¢ o2
z| z H|H|H| B MH|R
3| Z e ol o T T e
v 2z af |ag | ar | ac || ar
y | yY] glelf| % |g ¢
d | [dD] S8 &% (&£ &
& [J] B F| & |BE
g | [9G] *{L| 2| 2 ||
t, T m | m| M m [T|M
| C 0 6B, | B | e | B¢ | 6
f| CC e N N s I
pl| P AR A & (&2
s| S %A || A (&2
pl P F|T|7| F |T 7

The Ge’ez Frontier Foundation

22

2009/01/17




Principles for Specification for Mnemonic Ethiopic Keyboards

Appendix E: Dizi, Me'en, Mursi, Suri Input Method for a
QWERTY Keyboard Layout

Applicable Language-Regions : mym-ET, muz-ET, sug-ET, mdx-ET

Default Numeral System
Ethiopic Tonal Marks
Archaic Punctuation
Keyman Implementation
Last Update

: keyboard native
: No
: No
: gff-mym-7 kmn / gff-mym-7.kmx
: 2008-11-10 (Gregorian)

Notes:

default for the “,” keystrike.

having the “F” key becoming a dead key, the phonetic proximity of

Note that in Me’en (and its companions)

s n
«

Only the sixth order, “6” of the Aynu-A family (“0”) is in use.

well with the proximity of the “F” key adjacent to the “G” key.

“, n

Like Bench, Me’en does not apply the labiovelar forms in orthography.

“_n

is the more frequent comma and thus the

The mapping of “[fF]” for the “-1” family is a convenience mapping. The mapping avoids
n” to “g” corresponds

IPA |+a|+u +i +a| +e +o| +0 +Yg +Yu | Y | +%a +Ye
IPA KEY |[[eE][uU]/[il] [aAl[il][eE] [0O][0O][aA][[uU][eE][uU][uU][uU][il] [uU][aA][uU][ill[eE]
h|[hH] |v |v- |2 |7 ]| % |v|v| &
1| [IL] | a & Al A AN A
m | [mM] | o0 | gD | | @7 | e} (P P Ul
r | Rl | &|%|¢|le| & |cle| «©
s S A a| &6 (00 A
S DxX]|@ | @& || a| & @ | @
K [0Q] |+ | & |¢| 2| ¢ ||| #
b/ [BB]l |0 |x|a|a| a [0 | .0
t| t || E|E|F] E || R
g ¢ |[F|E|E|F| F [T F| ¥
g [fFLhh A |+ ||| & [4]|¢| &
n| n T | 2|9 & § g
al N |F|F|Z|F| % %% 7
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?  [@A] | A | A A& | & K| K| &
k| [kK] [ h|fx|h. | h |[h| Db ey
w|[wW] o |a 2P| ¢ o2fP P
z| [22Z] |0 |W|H| 40| ® W n| &
vy I [yYl | ¢ | % |&| °f| & |[&| | -+
d d %% %9 &% |&£ & 2~
¢ D |[L |4 |48 & (& & A
& [J] 2 % |58 | & &2 £
gl[gGl |7 |+ 1|2 2 |27 2
t/, T mmm m |7 M A
| C |em|6bs|6h| 2| B |B°| 6™ | 65
Pl P |&2|&|&|% & |&|2 2
p| p |T|F|T|7T| F |T|7| 7
s S 0|0 || 1 2 (6| 2 ?
£ ee 0
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Appendix F:
Ge’ez Input Method for a QWERTY Keyboard Layout

Applicable Language-Regions : gez-ET, gez-ER
Default Numeral System
Ethiopic Tonal Marks
Archaic Punctuation

Keyman Implementation
Last Update

: Ethiopic
:Yes
:Yes
: gff-gez-7.kmn / gff-gez-7.kmx
: 2008-11-10 (Gregorian)

Notes:
e Theinput of “x” is added for the “~¥” family in agreement with classic Ge’ez phonology and

modern transliteration conventions.
e Theinput of “D” is added for the “8” family in agreement with classic Ge’ez phonology.

IPA |+o |+u | +i [+a| +te +0| +0 +Ya +Yu | +Yi | +“a +Ye
IPA KEY [[¢E][uU] [il] [[aA][il][eE]  |[0O][oO][aA][uU][eE][uU][uU][uU][il] [uU][aA] [uU][il][eE]
h| h (v|v |1 |7 % (v |©» o I - A s
L[[IL] A | |A A A AN q,
h| H |[ch|dv|h|h| o |[ch| b <h,
m [mM]| ov |go- |y | @ | e |90 9P L
s| ss |w v ¥ | 2T e
r|[lRl ¢ | %|¢|le| & || Z
s| s (A a|al a6 |0 q,
KlaQl ¢ | & (& | ¢ || & ¢ P~ P 4 ®
bi[bB]j 0 || |a| 0 |00 0,
t| t |+ E| k||t || €+
x [’;’;]’ Al o w |a|w O I O I S - e
n([nN]| % | * |2 | S| 2 |7|% <
?l a@a A|lh|hA|A| b |A|A
k([kK][h | .| h| h [ b e r e b, b,
wiwwo a ¢ P ¢ o
S A |00 |%| %] % |02
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z|[zZZ] 0 |W |H|H" | B |M|H H,
yilyvl ¢ | & |&|°| & |&| ¢

d d | £ | % |2 |4% & |&£| &

g/gGl| 7|+ || 2| 2 |27 2
t/' T mmm| M| m 7 M@ m,

Pl P |2 ||| & |&|2 A

| S |2 & |A || & |&| 2 .
¢dDSS 6|6 |2 |27 2 |0 2

fI[fF] | & |4 |&|4| & |&|&

p/p |T|F|T|T T |7 xr
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Appendix G:
Harari Input Method for a QWERTY Keyboard Layout
Applicable Language-Regions : har-ET
Default Numeral System : keyboard native
Ethiopic Tonal Marks : No
Archaic Punctuation :No
Keyman Implementation : gff-har-7.kmn / gff-har-7.kmx
Last Update : 2009-01-13 (Gregorian)

IPA |+a|+u |+i|+a| +e +0| +0 +Ya +Yu | +%i | +Ya +Ye
IPA| KEY [eE][uU][il] [aAl[ill[eE]| |[0O][0O][aA][uU][eE][uU][uU][uU][il] [uU][aA][uU][il][eE]
h|[AH] | h | b |ch| & | b | b
L{[IL] |a|c A A & |AflM
m [[mM] | @® |ao- @y | a7 | @y |g°| o
r|[IR] & |4|¢|¢| &6 |C|ce
s|[sS]|{a|a|aja| o |0 o
SIIxX]|@ @ o a| @& |f @
K [aQ] | ¢ | ¢ |¢| 2| & |¥| &
b [bBV] 0 | (+ || Q n | n
t t |k |k |t | F
§| ¢ |F|F[E|F| F |T|F
n| n T || S L |7 %
al N |F|R|E|F| 5 |F @

[@A] | A | & A A | h |A| &
k| k |[hhhh| 0 b
x| K M |T M %] W 0D
wiwW] @ a|e P ¢ o2
z|[2Z] |0 |H || 40| B [H B
yIiIyvl| ¢ | & |elf| & |& &
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d|([dD] | & | % |%| % | & |& &
& J] 2|55 % & |&
[9G] | 1 2 i
t| T mom/ M| m (7 @
| C |eh|6l |6h, | 6B || 6
f|[fF] & | % |& 4| b | &
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Appendix H: Sebatbeit Input Method for a QWERTY
Keyboard Layout

Applicable Language-Regions : sgw-ET

Default Numeral System : keyboard native

Ethiopic Tonal Marks : No

Archaic Punctuation : No

Keyman Implementation : gff-sgw-7.kmn / gff-sgw-7.kmx
Last Update : 2008-11-10 (Gregorian)
Notes:

e “&” is not included in the Sebatbeit orthography, “A” takes “&’s” places in the
syllabary table.

e “R” takes “A’s” place in the Sebatbeit syllabary table.

e “R” is keyed with either “[aA][eE]” or “[eE][eE]” which presents no conflicts as the
“0” family is not used in Sebatbeit.

e The “@” family is used in place of the “v” and “-¥” families in Sebatbeit orthography.

e As with Me’en, the “0” family is used exclusively for “s” and the “&” family is
dropped. The “8” series is keyed with a single strike of “S”.

IPA |+a|+u |+i|+a| +e +0| +o +Ya | +%u | " | +%a +Ye
IPA| KEY [eE][[uV] [il] [aA][il][eE] [[0O][0O][aAl][[uU][eE][uU][uU][[uU][il] [uU][aA][uV][ill[cE]
h|[hH] | & ||| B [ h Tt T Tin ), o
| KY B |[% | h| h [hh
1/ [IL] | A& &~ A[A| & AN a,
m |[mM] | av |ov- |oq | @y | @y |g°| qo ave | gee | @ | @ =,
r|[R] | ¢ |4« |¢|e| 6 |c|c z
s| s [a|a|afal o |ao a,

[xXX] | @ | @ || @ | @& |7 @ [N
K [qQ] | ¢ | |& | & P & & | P 4 %
kKY|[qQlY| ¢ | & |[E| F| & 3| ¥
b|[bB] 0|0 |o|a| o |[n]0 1% P | 0~ 0
t| t CEE I R R
§ c £E|F | OF T L&
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nl n |[T|* |29 & |7|% )
al N |7 |F|Z|5F| % %% [}
[aA] | A | A |A | h | & |&| &
k| [kK] h | h- h.h| n [A|b b, (18
K| KY | WM ||| % & |0 W
wiww] o | e P ¢ o2
z| 2 |H|H|H|H| B M H H,
30 Z | ()| g i) N
yilyvl| ¢ | ¢ &|¢f| & |g|¢
d|[dD] | £ | % |%| 4| & |&| & L.
&|0J] | E | % |5 % & & & (A
g [gG] 7 |+ 1L|2| b || 7 3 2
g [9GIY| % | F L | 3| L |9 %
t| T mmim|M| m |7 M m,
| C |6 |6hs |6hL| 2| B || 6™ 6,
pl| P 2|2 & |& 2 2
s| S (6|6 |2|7| 2 (6|2
fIIfFl || %|& 4| 6 ¢ &
pl p |T|F|T|7T 7 (N
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Appendix I:
Silt’e Input Method for a QWERTY Keyboard Layout

Applicable Language-Regions : xst-ET
Default Numeral System
Ethiopic Tonal Marks
Archaic Punctuation

Keyman Implementation
Last Update

: keyboard native
: No
: No
: gff-xst-7.kmn / gff-xst-7.kmx
: 2009-01-13 (Gregorian)

IPA |+o |+u | +i +a| +e +o| +0 +Y3 +u | +Yi | +Ya +Ye
IPA| KEY |[eE][uU] [il] [[aA][ill[eE]  [0O][0O][aA][uU][eE][uU][uU][uU][il] [uU][aA] [uU][il][€E]
hi[pH]| V0 (v | L |7 | % |v | ©»
L{[IL] (A || |A| A AN
m |[mM]| av | ao< | o9 | @ | o 9o | 9P
r|[/Rl| & |4« |¢|&| &6 (€@
s([sS] A || |a| a |[n|n
FiDX] @ @ a|a| @& |[f|@
Kl[Q] ¢ *® | ¢ | 2| & (¢ 4
b PR a|afalala oo
t| t * || T + | R
| c E|E | F T ¥
n|l n 7| *F|Z |9 & |79
p| N |7 |+ |ZL|F| % 7|7

[aA] A (A A |A | h |&h| A
k|[kK] nh|h ||| h h|bh
wiwWw] o a ¢ | ?| ¢ o] 2
z z H | H|HW | H i H| R
3| Z | || |
y|IyY]l| ¢ | & & | f°| %= | & ¢
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[dD]| & | & |8 | 8| & 2
&|0J] |2 % B 85 B E
gllgG]| 7 |+ 1 |.» )
t| T mmm. | m |7 m
| C |em|6bs|6h. || B | B | 6™
Pl P |2 &2 & (&2
£IIfFl| &% & 4| & &|&
p/ P |T|F|T|T| F |T|7Z
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Appendix J: Tigrinya (Eritrean) Input Method for a
QWERTY Keyboard Layout

Applicable Language-Regions : ti-ER

Default Numeral System : keyboard native

Ethiopic Tonal Marks : No

Archaic Punctuation : No

Keyman Implementation : gff-tir-ER-7.kmn / gff-tir-ER-7.kmx
Last Update : 2008-11-10 (Gregorian)

Notes:

e Eritrean orthography drops homophonically redundant symbols that Ethiopian Tigrinya
maintains.

e Eritrean rules for glottal and pharyngeal lone vowels are used here.

e The archaic question mark () is still in common use.

e Under Eritrean punctuation conventions Ethiopic Wordspace (:) is used as a comma, Ethiopic
Comma (%) as a semicolon and the Ethiopic Colon (%) is unused. The punctuation input is thus
updated accordingly:

PUNCTUATION | KEYS NOTE

Unchanged. As per the Principle of Graphical Continuity.

As per the Principle of Continuity of Function.

The Ethiopian Writer's Association recommends ? as the
default comma.

ASCIl comma as per the Principle of Utility.

H . As per the Principle of Continuity of Function.

?27? As per the Principle of Continuity of Function.

IPA |+ |+u |+i +a| +e +o| +o +a +Yu | +Vi | +"a +'e

IPA KEY |[eE][[uU] [il][aA][ill[eE]| [0O][0O][aA][uU][eE][uU][uU] [uU][il][uU][aA] [uV][il[eE]

h| h |0 |v|L|7| % (v ©»

1[I | A &faa] & (a0 A,
h| H |h|d || h| b | & ,
m |[[mM]| av |ao- |, | @9 | @ |g°| qo .
r Rl ¢ | % |¢|le| & |l z
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Principles for Specification for Mnemonic Ethiopic Keyboards

Appendix K: Tigrinya (Ethiopia) Input Method for a
QWERTY Keyboard Layout

Applicable Language-Regions : ti-ET
Default Numeral System
Ethiopic Tonal Marks
Archaic Punctuation

Keyman Implementation

: keyboard native

: No
: No

: gff-tir-ET-7.kmn / gff-tir-ET-7.kmx

Last Update : 2008-11-10 (Gregorian)

IPA |+9 +u |+i|+a| +e +0| +o +Yg | +Wu | +%j | +%a +Ye
IPA KEY |[eE][uU] [il] [aA][ill[eE]| [0O][0O][aA][uU][eE][uU][uU][uV][il] [uU][aA][uU][ill[eE]
h| h |(v|v 1|7 Y || e g "~ A g
LI[IL] [ a | (A A & AN 4,
h| H |ch|dv|dh|h| o |h| b 4,
m ([[mM]| ev | av- (o | @7 | o} |9°| P -
S| Ss |(w | w ¥ | UL (Y "1
r IRl 4| % |¢|e| & |c|e z
s| s |[a|d|d|a|l & |00 0,

[XX]| @& | @& |a@.| @ | @& |4 @ [N
K|l q |+ ||| ¢ |2 & ¢ | P 4 &
¥ Q |F & |F|F| F |PF P P~ 4
b([bB]| a0 |a|fa| n [0 q,
v i[w] @ @ a2 | o a0 a.
t, t |+ | k|E| S| || X
| c |F|FE|L|F| F |T| ¥ E
h{hh | 1|7 |L|2| % |91 F 1o i~ "1 A p
n|ln |7|" |29 L2 |7 % &
al N |7|F|L|F| % %7 g

a |A|A|A|A| b |h|lA
k| k [h|h|h|h| h |h| b e [y e b, b,

The Ge’ez Frontier Foundation

35

2009/01/17



Principles for Specification for Mnemonic Ethiopic Keyboards

x| K || MM % 0 |01 T T i 0, B
wiww] o a ¢ P @ P

S A (0|0 |%|%| % |0|°F

z| Z |H|H |[HL|H R (M| H H,

3 2 ||| 1w i N
yilyYl ¢ | ¢ |e|e| & |g|¢

d|[dD]| & | % 4| & | & |&| & L.
&Y |2 | %|% %8| & B & [
gllgGl| 7 |+ |2L|2| 2 |2 7 i ™ ™ % 2
t| T |mmm M m |7 M m,

| C |6n |6 (6h.| 2 | 6b |B| 6™ 6,

Pl P 2|2 2| & |&] 2 A

| S |2 & |A |’ | & |&| 2 3
s$|SS | 0|6 12|19 2 (6| 2

£ [fF]| & | % |& L |F| &

plp |T|F|T|T T 7
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Appendix L: Ethiopic (Language Neutral) Input Method
for a QWERTY Keyboard Layout

Applicable Language-Regions : *

Default Numeral System : Ethiopic

Ethiopic Tonal Marks :Yes

Archaic Punctuation :Yes

Keyman Implementation : gff-ethiopic-7.kmn / gff-ethiopic-7.kmx

Last Update : 2008-11-10 (Gregorian)

IPA |+8|+u |+i +a| +e +o| +0 +Ya +u | +i | +"a +Ye |tya

IPA KEY |[eE][uU] [il] [aA][[ill[eE]| |[0O][oO][aA][uU][eE][uU][uU][uU][il][uU][aA] [uU][il][eE] Y[aA]
h h v|v|7L|7 Y |(v|©” r e s "1 A g

1 [afala|al & |Alde| o A,

h| H |h | d|h|h| dh |h|h h,

m | [mM] ao- o) | @ | o |go| | go av- g | o o, ) a,
s| ss |w | w ¥ ¥ v (2 Y "1

r| 'Rl | ¢ | %|¢|¢&| &6 |C|c€ b A
s s 0|0 |0|Aa a (0| o " 0,

flXX] |a|@|a |9 | & 1@ 1,

§ DXIxx]| AV | A AL A | A || A

K| q |([¢|® & & | & & ¢ P~ P ®

k| Q |(F|®|E|F| F P F P P

kY| qY |¢|E|E|>F| & |3 ¥

b|([bB] 0|0/ a| o [0 0| - Al (i~ q, 0
v|[w] |[a |4 || o |4 @ a,

t t t| k|t |t || + |

| ¢ |F|EF|E|F| F |[T|¥| F E 5

| cc |F|E|E|F| & |F| &

p| hh || |22 % [9|F o | A %

n n T |24 L |79 L3
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Appendix M: Extension to Non-QWERTY Keyboards

Due to its prevalence and niche as a "lowest common denominator" of keyboard devices, the
QWERTY keyboard has been used as basis for examples and the reference implementation in this

document. The mnemonic principles applied to specify the QWERTY mappings may be readily
extended to other keyboard layouts. The IPA grounding of the letter mappings also serve as a basis
for the mapping to non-Latin keyboards (e.g. Greek, Arabic, Hebrew, Korean). IPA based mappings
will be met with varying degrees of accuracy and approximations are to be expected, mappings
should be practical if imperfect phonologically.

Non-exhaustive additional mappings recommended for Latin based keyboards are given in the
following tables.

Extended Latin Mapping of Consonant Bases

IPA | LATIN || ETHIOPIC

tf G ‘P'
) ¢ +
i § b £
d o} &
y | Yyl 2
s R oy
s RR o

n | [NA] 5
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Extended Latin Vowel Normalization: Extended Latin Vowels should be normalized into their Basic
Latin (ASCII) counterpart for use in entering the vowel component of an Ethiopic syllable. Though not
indicated in the following table, Extended Latin vowels with well established “Long-A” (“ay” as in
“day”) phonemes, such as “£”, may be applied alone to compose the Ethiopic 5" order. This

additional mapping complements, and does not replace, the two character “IE” composition which

should remain for compatibility with other keyboard layouts.

IPA LATIN NORMALIZATION
o | [A4EEEEe&ééd] E
u [UU0UOuaG] u
i il I
a | [aa333AAAAA]| A
e [eeAE] <IE>
o |[[00000B666660] O
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