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A Comparison of Myanmar PC Keyboard Layouts

YE KYAW THU and YOSHIYORI URANO
Graduate School of Global Information and Telecommunication Studies (GITS),
Waseda University

Many PC keyboard layouts have been developed for Myanmar language (Burmese), but there is no standard
keyboard layout yet. This paper reports a comparison of well-known Myanmar keyboard layouts such as CE, Win
Myanmar, Zawgyi Myanmar, MyaZedi and Myanmar3 etc. The primary research focuses on examination of
keyboard mapping and Keystrokes per Character (KSPC). Its result shows that all of the mappings of current
Myanmar keyboards are similar and based on the old Myanmar typewriter keyboard layout. Another interesting
point is that KSPC value depends on key assignments of various signs, dependent consonant signs and subscript
characters.

held a survey of typing Myanmar text with PC
keyboards and typewriter in order to compare their
typing speeds.

1. Introduction

In this paper, we present a result of comparison on
Myanmar PC keyboard layouts. Currently, there are
many keyboard layouts or key mappings and typing
methods for Myanmar language. Old Myanmar
keyboards or fonts are totally based on ASCI
encoding, and existing Myanmar keyboard layouts
and typing methods are moving to Unicode encoding
(some of them are not fully Unicode standard
encoding yet). To our knowledge, most Myanmar
computer users are not familiar with Myanmar
language PC keyboard layouts, and rarely use
Myanmar language for word processing, emailing
and chatting etc. Some of the possible reasons for this

2. Typing Order of Typewriter and PC
Keyboards

Basically, there are three types of typing order for
Myanmar language, which are handwriting order,
traditional typewriter order (Martin Tytell) and PC
keyboard order.

General Handwriting order is 1) left vowel (i.e. “c”),

2) consonants (e.g. “o2”, “2”, “0”, “w” and “c” etc.),

might be that keyboard mappings and typing methods
are frequently updated and difficult to learn for first-
time users, and in addition, there is no standard
keyboard layout or good user manual etc. Our
primary research focuses on keyboard mapping,
typing methods and Keystrokes per Characters
(KSPC) of current Myanmar keyboards [1]. We also
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3) medials (“E”, “0 “o- ” and “_‘-”), 4) upper vowels
(e.g. “©”, “2” and “*” etc.) and lower vowels (e.g. ““47
“o” and *7” etc.), 5) killers (e.g. “oS7, «87, «&, “$”
and “$, ) and 6) right vowels (e.g. “->”, “.5, “. and
“x” etc.)
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Traditional typewriter order is 1) left vowel (i.e. “c”)
2) medials (“E”, “P % 7 and 57, 3) upper vowels
(e.g. <%, “2” and “*” etc.) and lower vowels (e.g. “47

Gy

and “-” etc.) 4) consonants (e.g. “o”, “3”, “0”,

“0” and “c” etc.), 5) killers (e.g‘ “O’S”, “69” “6”’ “$’9
. C.

and “%, ) and 6) right vowels (e.g. “-2”, “~3”, “~” and

“x” etc) [2].
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PC keyboard order can be divided into two groups;
one is typewriter based typing order and the other is
Unicode typing order. Typewriter based typing order
is similar to typewriter order, which is 1) left vowel
(i.e. “c”) and left medial ({;”), 2) consonants (e.g.
“”, “9”, “0”, “w” and “c” etc.), 3) other medials
(4’ “5 7 and *;™), 4) upper vowels (e.g. @ <@ and

Wy ”

etc. ) and lower vowels (e.g. :1_ -1[ and “-” etc.),
5) killers (eg , cu . c” “Cn “ “$ ”) and 6)
right vowels (e.g. “-2”, c” g and “x” etc).

E*Q*’Q*'L*::@-

Unicode typing order is the same as Handwriting
order. It is totally based on correct combination order
of consonant and vowels or consonant and medials.
The main difference is that subscript or stack
characters need a signal or Virama sign (U+1039).

C
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3. Comparison of PC Keyboard Layouts

In order to find out similarities and differences of
current Myanmar PC keyboard layouts and their
typing methods, we selected 12 well-known
keyboards such as CE, WinMyanmar, Zawgyi
Myanmar, MyaZedi and Myanmar3 etc. We focused
on examination of keyboard mapping and Keystrokes

per Character (KSPC). Here, almost all of the
keyboard layouts are PC keyboards because Apple
Macintosh computers are not widely used by
Myanmar users. We used “MyMyanmar phonetic”
keyboard in consideration of Macintosh keyboard
layouts, as it represents Macintosh keyboards [3].

3.1 Keyboard Mapping

We created a table for keyboard mapping of selected
12 Myanmar keyboards (see Table 1 and Table 2). We
referred to figures of keyboard layouts provided by
the developers and web resources. As far as we know,
CE, WinMyanmar, GeoComp and Metrix keyboard
layouts or ASCII fonts are old (1992~) and still
famous in Myanmar desktop publishing shops.
Myanmar ASCII fonts assign Myanmar characters,
numbers and symbols to English ASCII code table,
e.g., consonant “o” to “u”, independent vowel “Qﬁ”
to “T” and number “0” to “1” etc. To use ASCII
based keyboard layout, “input method editor” is not
needed but only font installation is required. And thus,
it is very accessible to end-users but does not support
word processing functions such as searching, sorting
and saving in Myanmar language. Today, all of the
font or keyboard layout developers are trying to make
their products full Unicode. Unicode table of
Myanmar language is from 1000 to 109F, and the
latest Unicode standard is version 5.1 [4]. For the
web, Zawgyi, WinMyanmar and Myanmar1 fonts are
used for Myanmar magazines, newspapers and radio
news etc. [5, 6, 7]. In general, Unicode font and
keyboard layouts depend on each other in Myanmar
language. Some Unicode Myanmar fonts use input
method editors such as Tavultesoft keyman and
KeyMagic [8, 9].

Through our study, we have noticed that Myanmar
keyboard mappings except phonetic keyboards are
based on traditional typewriter (see Table 1 and
Table2). However, many Myanmar characters are
missing and cannot be typed exactly as original glyph
on a Myanmar traditional typewriter such as “q”
(consonant Ra), “0” (number 8), “-- * (subscript
consonant g), “;” (subscript consonant o) and “p”
(consonant Nya Lay) etc. It is because there are only
49 keys on a typewriter, which is not enough to
assign all of the Myanmar characters (see Figure. 1).
On PC keyboard, the number of keys are more than
traditional Myanmar typewriter, and thus, keyboard
mappings of undefined characters especially medials,
independent vowels and subscript consonants differ
from each other (see Table 1 and Table2).
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Figure 1 Traditional Myanmar Typewriter Keyboard Layout
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Table 1 Keyboard Mapping of 12 Myanmar PC Keyboards for Number Row

Key (Shift) ~l'@| #|S|%|~|&|*|(])]_
(Unshift) “l1]|2]3|4|5|6]|7 9lo|-|=
WinMyanmar | [ | 3 |®| & || %]/ |q (1) x|+
(Version 2.6) r solgylsls|alClalelel|le]|-|=

CE slela|d sl Llale| ()| (]
slolilelolalBlalejelol-19

GeoComp sla|z|*|s|=|alale|(|)]|s]|*

v e lylels]e Claqlelele|-|-=

Metrix lalelal | |/ alolC]) x|+
ClolulelslolGlalelelo|-]=

ZawgyiMyanmar (71| § || G é %/ |lqlo|(])]|x]|+

3 |Unicode Keyboard LI7E| O | J | R | G | § Clqlelelo|-|=
Z Myazedi Fla|els|$|e|z]|alo](|e]_|+
o Elol lels|alblolelele|-]|=
§ MyMyanmar = ! @ #|%|%|"* 61 0 ( ol - | =
ﬁ (Typewriter) 2|91 J]|R1%19 G 21®|1B|°]-I|=
2| Mywymmaer [3|G|§|8|2|®@R[S]| ()]
(Phonetic) o JI1R19%19 G A1®|el°|-|=
Myanmar3 gle|gleleleiq*|C|)]|F
ololJylRl5]9]Blalelelo]-|=

MyasmarKeman | | [ |®|g{®@|2|°|-|° ( ) +

s{o| 1]l 9l&|2]elele|-]|=
Kuniyoshi o|lglelgls|e|le|q*|(]) +
(USKeyboard) | @ | 0| J|9 |G| 9 Clo|lo|e|lo|-|=
UniBurma Cla|e|a|®|d|8|a|e|d|x>p]|F®
(Version 2.0.1) Cloluylols|e|Clale|ele]la &




Table 2 Keyboard Mapping of 12 Myanmar PC Keyboards for Top or QWERTY Row

Key (Shift) QIW|E|IR|T|Y|U|T|O|P| {|}]|]I
(Unshift) q|wle|r|t|ylajijJo|lp|[]|]]|\
‘WinMyanmar dlzdlslslsl |~z lel®®| e ! g
(Version 2.6) w|low|s|e|m|o|mlc|o|lo|w| |a

CE sla|e|s|ale|s|8e|s|le| Qd
w|on|s|e|m|o|m|c|o|o|lw|p|ow

GeoComp slas|®|s || &|xe|8|e|s|e|°|n
w|low|ploe|m|e|m|elw|o|w| [|q

Metrix dld |sld|s|=|~|z]le|®|e]| |s
ololsglo|m|lo|m|c|o|o|w]| |4

ZawgyiMyanmar | ] [ d 18| d|s | || a2 |G 5K §

‘ioi Unicode Keyboard L| €0 |00 | $ | © |32| o |m| c || © SK| e
2| Mymesi (A || S|d|o| ||zl |®]e|o|s
_’g w|o|s|le|m|o|m|c|o|eo|w|p|a&
E| wMyMysmmar | J|g|&ldle |l lilelowlel)]]
é (Typewriter) o|w|lg|e @l o|mc||o|jm| (|
S swsamar 53[5 [ o[ €[ 4] [ [ [ E[E["
(Phonetic) wlo|e|q|oo|w| - 2 clol ] <
Mymmas | Q| ° |®R(G|D|8|e|d|w @] e Ao
w|m|g|le|m|ojm|c|® o w @ &

Myanmar Keyman | ~,| © on A gﬁ é m gj 2| %l |2 QJ

B o|sgle|@m|uvmic| Do w Flq
xuivosi | @[ © @G| 3|2 |9 0@ epp3fo
(USKE}‘board)Q)OD?GSBOCDCQ)GLD@Gﬁ
UniBurma Wla|&|d]le| | a2 |®|e|P|S
(Version 2.0.1) Wl gle|B|O|W|c|D|o || g ot

All of the ASCII or typewriter based PC keyboards
assign various glyphs of the same medial or possible
combinations of the medial with other medials (e.g.

“ d” “oj” “_ ” “ 2 ‘t” ‘1 i “[:” 41 :” 51 ;” ‘I;n

» 9 w_ 9 «b ” €05 O
s

1w e
and “ £ etc), subscnpt consonants (e.g.

2 “"l” 3 ’r” _ ” [
“n

G_ %
s 39

€69 €63 66 9% k6% s‘&n «,
’

R 2007, “@” and “g” etc.) and
other symbols (“<”, “>>” and “oy5” etc.) [10].
Obviously, the number of PC keyboard keys are not
enough to assign all of the different glyphs and
subscript consonants of Myanmar language. And thus,
font or keyboard layout developers made keyboard
mapping to use not only shift key but also other key
combinations such as “Ctrl + Alt” and “Ctrl + Alt +
Shift”. It has caused a bad user interface. Users are

required to memorize all key mappings or
combinations (e.g. press “z” for consonant “0” (Pha),

press “Shift + z” for consonant “@” (Ja), press “Ctrl +

Alt + z” for subscript of consonant Pha “>” and press
“Ctrl + Alt + Shift + z” for subscript of consonant Ja
“=» in WinMyanmar keyboard layout) [11]. Actually,
the old version of ASCII keyboard layouts such as
WinMyanmar, CE and GeoComp used “Alt +
Numeric numbers” for extended characters (e.g. “Alt
+0247” for “§”) [12].

In the Unicode keyboards, key mappings for various
glyphs and subscript consonants do not need to be
considered, and appropriate glyphs are changed
automatically by input method editor. With the



Unicode standard encoding, various glyphs of medial
Ra (e.g. ‘G7 ‘{57 ‘7 and “{5”) are represented
with one glyph or a character such as ‘C”. And
subscript consonants can be typed with Virama sign
(U+1039) such as “o>” + “€” (Virama sign) + “o0”
for typing “oo0”. Myanmar3 keyboard (Myanmar
Unicode and NLP Research Center), MMUnicode
keyboard (Technomation Studio) and Kuniyoshi
keyboard (Kazuomi Kuniyoshi) are Unicode
keyboards, which do not use “Ctrl + Alt + key”, “Ctrl
+ Alt + Shift + z” and “Alt + Numeric numbers” key
combinations [13, 14, 15].

Phonetic keyboard or keyboard mapping based on the
Myanmar characters pronunciations (e.g. “k” for “m”
(consonant Ka), “Shift + k™ for “2” (consonant Kha)
“r” for “q” (consonant Ra) and “R” for “E’ (Medial
Ra)) was used for Apple Macintosh computers in
Myanmar. Ava ASCII font or keyboard layout (John
Okell) is famous for Apple Macintosh computers, and
we used MyMyanmar (Phonetic) keyboard layout
(Technomation Studio) for making comparison with
others [14]. We assume that phonetic keyboard
mapping method is user-friendly, because users who
are already familiar with English keyboard can type
easily. But English keyboard or English alphabets is
not one to one relationship with Myanmar characters
(e.g. “20” (Tha) and “o” (Tha Gyi) characters
mapped on “q” key in MyMyanmar (Phonetic)
keyboard).

3.2  Keystrokes per Character

To compare the average Keystrokes per Character
(KSPC) [1] of 12 keyboard layouts, we used short 5
sentences email message (106 characters including
Myanmar numbers and punctuations) and 10 Pali
words (52 characters) (see Figure. 2 and Figure. 3).
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Figure 2 Short Email Message used for Calculating
Keystrokes of PC Keyboard Layouts

Pali language is important for Myanmar language
because many Pali words are used in the daily
conversion such as “ooggo%ag” (University).
Keystrokes comparison of PC keyboards can be seen

in Table 3. There is no big difference in the number
of Keystrokes requirement to finish email message
with current PC keyboards, and it is from 116 to 134
(1.13 KSPC on average). Keystrokes requirement to
finish 10 Pali words is 70 to 94 (1.58 KSPC on
average). Here, note that we did not count the error
rate.

38051 ogp p pRg 1 8¢
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Figure 3 10 Pali words for Calculating Keystrokes of
PC Keyboard Layouts

Table 3 Keystrokes of PC Keyboards to Finish 5
Sentences Short Email Message and 10 Pali Words

Keystrokes
Myanmar Email Pali
Message | Words
Keyboard Layout

- ‘WinMyanmar (Version 2.6) 116 85
2 CE 122 81
& GeoComp 120 76
- Metrix 116 85
T fawgyi Myanmar Unicode Keyboaf 117 76
2 Myazedi 117 73
Y MyMyanmar (Typewriter) 117 73
X MyMyanmar (Phonetic) 134 70
Myanmar3 123 86
Mpyanmar Keyman 121 73
Kuniyoshi 123 73
UniBurma (Version 2.0.1) 117 94

4. Typing Speed of PC Keyboards

We held a small survey in Yangon, Myanmar to know
current famous keyboard layouts and make
comparison with typewriter typing speed. The survey
was held in 2007 with 10 subjects (age from 18 to 36
years, and work service from 1 to 10 years) for PC
keyboard layouts, and 10 subjects (age from 21 to 72
years, and work service from 1 to 50 years) for
typewriter keyboard.

The text used for the survey is 1) consonants (e.g, Ka
to A), 2) vowels combinations, 3) frequently used
Myanmar syllables and words, 4) short email
message and 5) Pali words [16]. We requested 20
subjects to type the text for 3 times including error
correction time. Average Characters per Minute
(CPM) of the desktop publishing staff can be seen in
Figure 4. Their average CPM is 146. An interesting
point is that all the participants spent more time to
finish Pali words than short email message.
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Figure 4 Average Characters per Minute (CPM) of 10 Desktop Publishing Staff
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Figure 5 Averagé Characters per Minute (CPM) Comparison for PC Keyboard and Typewriter

Average CPM of typewriter users to finish the
experiment text is 156. The CPM comparison
between PC keyboard users and typewriter users can
be seen in Figure 5. Typewriter users also spent more
time on typing Pali words. Although their average
work experience is more than PC keyboard users, we
noticed that they still have difficulties in typing Pali
words or stacked characters than normal words.

5. Discussion

From this study, we can say that almost all Myanmar
PC keyboards mappings are based on traditional
typewriter. We can divided them into 3 groups, which
are ASCII encoding based keyboard, Phonetic
keyboard and Unicode keyboard (some of them are
not fully Unicode standard such as Myazedi keyboard
and Zawgyi Myanmar keyboard) [17, 18]. Virama



sign mappings on the keyboard are not identical but
most Unicode keyboard put on “Shift + £ or “F” key.
It was also found that most desktop publishing shops
in Myanmar are still using ASCII keyboard layout
such as Win-Inwa, Win-Researcher and Metrix etc.
The average CPM of 10 subjects with PC keyboards
for consonants Ka to A is 73, for vowels
combinations is 131, for frequently used Myanmar
syllables and words is 211, for short email message is
213 and for Pali words is 102. It is clearly seen that
typing Pali words with Win-Inwa, Win-Researcher
and Metrix-1 keyboards is difficult for the subjects.

Although ASCII keyboard layouts are difficult to
learn, most users are already familiar with them and
Unicode keyboards are not popular yet. However, we
assume that Unicode keyboard layout or typing
method is easier compared to old Myanmar PC
keyboards for end-users.

6. Conclusion

This paper has reported our investigation into
Myanmar PC keyboard layouts. It is proved that
almost all of the Myanmar PC keyboard mappings
are similar and based on traditional typewriter.
Average KSPC and CPM are not so different, either.
This research is in progress, and we plan to make
comparison on other keyboard layouts or text input
methods such as software keyboard layouts and
Romanized text inputs etc. in the near future.
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