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Abstract

Do, J., N.T. Nhan and H. Nguyén, A proposal for Vietnamese character encoding standards in a unified text processing
framework, Computer Standards & Interfaces 14 (1992) 3-12.

A Vietnamese 8-bit character encoding standard is proposed that satisfies adequacy of character representation, and permits
compatibility with existing software, adherence to current communications protocols, and fidelity of glyphic rendering within
a broader text processing framework. The encoding approach is mixed, combining both separable and precomposed
architectures. This unified code table also provides the basis for consistent integration into emerging 16- and 32-bit
character encoding standards for multilingual computing.
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Introduction

This is a review of the issues and requirements
for Vietnamese character code sets, followed by a
concrete proposal — as a contribution toward the
effort of achieving a solution that is complete and
consistent, but is also cognizant of the specific
characteristics and requirements of Vietnamese-
language computing and communications, in its
current and future states.

It is a critical time to resolve this issue, due to
the mounting needs for widespread and system-
atic introduction of computing into Viet Nam,
and due to the efforts of the Unicode Consortium
and the International Organization for Standard-
ization (ISO) toward achieving 16- and 32-bit
standards, respectively [9,5].

We consider at length the 8-bit scheme be-
cause of its pervasiveness in personal computers
today — the main platforms for Vietnamese-lan-
guage computing in Viet Nam and the rest of the
world.

1. The Vietnamese alphabet

The Vietnamese alphabet consists of the con-
sonants:

b, c, d, d (d-bar), [f] g, h, [j,] k, I, m, n, p, q.1, 5,

t, v, [w,] x, [z]
and the vowels:

a, a (a-breve), 2 (a-circumflex),

e, & (e-circumflex), i,

0, 0 (o-circumflex), o (o-horn),

u, u (u-horn), y.
Each vowel may be composed with any one of the
following tone marks:

‘ (grave), ' (acute),
” (dotless-question), ~ (tilde),
_(dot-below)

We call an orthographic unit a consonant, a vowel
or a tone mark. An orthographic character is
either a consonant, a vowel, or a vowel composed
with a tone mark. Thus, a tone mark is an ortho-
graphic unit, but not an orthographic character.
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Table 3

Table 1

Proposed standard Vietnamese character encoding
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Table 2

Table 4

Proposed standard Vietnamese code set (character and glyph

encodings shown together)

Proposed standard Vietnamese glyph encoding
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2. Current proposals

In comparison to the alphabet in the 7-bit ISO
646 International Reference Version standard
(Table 1), a Vietnamese character code set re-
quires either:

(1) 19 additional slots for the orthographic units
in a separable architecture; or

(2) 134 additional slots for the orthographic char-
acters in a precomposed architecture.

Either of these encoding architectures provides

an adequate representation of Vietnamese char-

acters. This adequacy requirement is necessary,

Table 5
Proposed standard Vietnamese character names

but not sufficient, for Vietnamese-language com-
puting.

Observe that in a precomposed architecture,
six extra slots are required beyond the 128 already
available in 8-bit space with the hexadecimal val-
ues 80 through FF. These six extra slots are at the
core of the difficulty in achieving a satisfactory
8-bit Vietnamese encoding standard to date.

These proposals and /or implementations exist
for encoding Vietnamese:

(a) 8-bit precomposed: encode orthographic
characters except for six ‘rarely used’ ones,
preserve ISO 646-IRV [8];

hex | PostScript® Name

Unicode®/10646 Name

BO | (gravenonspacing)

NON-SPACING VIETNAMESE GRAVE

CO | (acutenonspacing)

NON-SPACING VIETNAMESE ACUTE

’ DO | (dotlessquestionnonspacing) | NON-SPACING HOOK ABOVE
" | EO | tildenonspacing) NON-SPACING TILDE
FO | (dotbelownonspacing) NON-SPACING DOT BELOW
41 |A LATIN CAPITAL LETTER A
81 | Agrave LATIN CAPITAL LETTER A GRAVE
82 | Aacute LATIN CAPITAL LETTER A ACUTE
83 | (Adotlessquestion) LATIN CAPITAL LETTER A HOOK ABOVE
84 | Atilde LATIN CAPITAL LETTER A TILDE

85 | (Adotbelow)

LATIN CAPITAL LETTER A DOT BELOW

A1 | (Abreve)

LATIN CAPITAL LETTER A BREVE

A8 | (Abrevegrave)

LATIN CAPITAL LETTER A BREVE GRAVE

A9 | (Abreveacute)

LATIN CAPITAL LETTER A BREVE ACUTE

T O] T 2| 2] D] o] 2] 2o [ 3| Da] o] e o] e[ | o] ] 2] 2| > |-

AA | (Abrevedotlessquestion) LATIN CAPITAL LETTER A BREVE HOOK ABOVE

AB | (Abrevetilde) LATIN CAPITAL LETTER A BREVE TILDE

80 | (Abrevedotbelow) LATIN CAPITAL LETTER A BREVE DOT BELOW

A2 | Acircumflex LATIN CAPITAL LETTER A CIRCUMFLEX

B8 | (Acircumflexgrave) LATIN CAPITAL LETTER A CIRCUMFLEX GRAVE

B9 [ (Acircumflexacute) LATIN CAPITAL LETTER A CIRCUMFLEX ACUTE

BA | (Acircumflexdotlessquestion) | LATIN CAPITAL LETTER A CIRCUMFLEX HOOK ABOVE
BB | (Acircumflextilde) LATIN CAPITAL LETTER A CIRCUMFLEX TILDE

90 | (Acircumflexdotbelow) LATIN CAPITAL LETTER A CIRCUMFLEX DOT BELOW
42 (B LATIN CAPITAL LETTER B

43 |C LATIN CAPITAL LETTER C

44 |D LATIN CAPITAL LETTER D
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(b) 8-bit precomposed: encode orthographic
characters, replace several control (CO-space)
and/or graphic characters in ISO 646-IRV
[6,10];

(c) 8-bit separable: encode orthographic units,
preserve ISO 646-IRV, ISO 8859/1 Latin-1
alphabet and Cl-space;

(d) 16-bit separable (Unicode): encode ortho-
graphic units [9];

(e) 32-bit precomposed (ISO’s DIS 10646): en-
code orthographic characters [5];

where CO-space with hexadecimal values 00
through 1F, and Cl-space with 80 through 9F
contain control characters (the other characters
are known as graphic characters).

3. Encoding requirements

The 8-bit code sets listed above attempt to
satisfy the following criteria:

Table 5 (continued)

D | A3 |(Dbar) LATIN CAPITAL D BAR

E| a5 |E LATIN CAPITAL LETTER E

E | 91 |Egrave LATIN CAPITAL LETTER E GRAVE

E | 92 |Eacute LATIN CAPITAL LETTER E ACUTE

E | 93 [(Edotlessquestion) LATIN CAPITAL LETTER E HOOK ABOVE

E | 94 |(Etide) LATIN CAPITAL LETTER E TILDE

E | 95 |(Edotbelow) LATIN CAPITAL LETTER E DOT BELOW

E | A4 |Ecicumflex LATIN CAPITAL LETTER E CIRCUMFLEX

B | AC | (Ecircumflexgrave) LATIN CAPITAL LETTER E CIRCUMFLEX GRAVE
E | AD | (Ecircumflexacute) LATIN CAPITAL LETTER E CIRCUMFLEX ACUTE
£ | AE |(Ecircumflexdotiessquestion) |LATIN CAPITAL LETTER E CIRCUMFLEX HOOK ABOVE
E | AF | (Ecircumflextide) LATIN CAPITAL LETTER E CIRCUMFLEX TILDE
£ | o6 [(Ecicumflexdotbelow) LATIN CAPITAL LETTER E CIRCUMFLEX DOT BELOW
F| 46 |F LATIN CAPITAL LETTER F

G| 47 |G LATIN CAPITAL LETTER G

H| 48 [H LATIN CAPITAL LETTER H

1| 49 | LATIN CAPITAL LETTER |

1| 86 |lgrave LATIN CAPITAL LETTER | GRAVE

f | 87 |lacute LATIN CAPITAL LETTER | ACUTE

I | 88 |(dotlessquestion) LATIN CAPITAL LETTER | HOOK ABOVE

1| 89 |(tide) LATIN CAPITAL LETTER | TILDE

1 | 8A |(idotbelow) LATIN CAPITAL LETTER | DOT BELOW

7| aA |4 LATIN CAPITAL LETTER J

K| 4B |K LATIN CAPITAL LETTER K

L | ac |L LATIN CAPITAL LETTER L

M| 4D |M LATIN CAPITAL LETTER M

N | 4E |N LATIN CAPITAL LETTER N

ol 4 |o LATIN CAPITAL LETTER O

O | 96 |Ograve LATIN CAPITAL LETTER O GRAVE

(=)
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(1) Adequacy of representation: to permit the rep-

()

resentation, in a data stream, of every ortho-
graphic character as character(s) from the
code set. As previously mentioned, either a
separable or precomposed architecture will
be adequate, if fully implemented;

Compatibility of processing: to preserve -
when the code set is used as the basis of a
locale — the functionality of ASCII-based
software. This necessitates that the ISO 646-

IRV code space not be violated,;

Table 5 (continued)

(3) Fidelity of rendering: to permit the faithful

representation of orthographic characters —
known as glyphs — on any output device.
With current display technology, this requires
that each orthographic character must be as-
signed a unique code value and descriptive
name as pointers to the proper rendering
function [3];

(4) Data communications: to maintain the valid-

ity of existing data communications and
transmission schemes - mostly still per-

O | 97 |Oacute LATIN CAPITAL LETTER O ACUTE

O 98 (Odotlessquestion) LATIN CAPITAL LETTER O HOOK ABOVE

O | 99 |otide LATIN CAPITAL LETTER O TILDE -

O | 9A |(Odotbelow) LATIN CAPITAL LETTER O DOT BELOW

O | A5 |Ocircumflex LATIN CAPITAL LETTER O CIRCUMFLEX

O | BC | (Ocircumflexgrave) LATIN CAPITAL LETTER O CIRCUMFLEX GRAVE
0| BD (Ocircumflexacute) LATIN CAPITAL LETTER O CIRCUMFLEX ACUTE
S| Be (Ocircumflexdotlessquestion) | LATIN CAPITAL LETTER O CIRCUMFLEX HOOK ABOVE
O | srF (Ocircumflextilde) LATIN CAPITAL LETTER O CIRCUMFLEX TILDE
O | 16 |(Ocircumflexdotbelow) LATIN CAPITAL LETTER O CIRCUMFLEX DOT BELOW
O | A6 |(Ohom) LATIN CAPITAL LETTER O HORN

O | 8B |(Ohomgrave) LATIN CAPITAL LETTER O HORN GRAVE

O | 8C |(Ohomacute) LATIN CAPITAL LETTER O HORN ACUTE

O 8D (Ohomdotlessquestion) LATIN CAPITAL LETTER O HORN HOOK ABOVE
O | 8E [ (Ohomtilde) LATIN CAPITAL LETTER O HORN TILDE

Q| 8F |(Ohomdotbelow) LATIN CAPITAL LETTER O HORN DOT BELOW
P | 50 |P LATIN CAPITAL LETTER P

Q| 51 |Q LATIN CAPITAL LETTER Q

R | 52 |R LATIN CAPITAL LETTER R

S| 53 |S LATIN CAPITAL LETTER S

T| 54 |T LATIN CAPITAL LETTER T

U| 55 |U LATIN CAPITAL LETTER U

U | 9B |ugrave LATIN CAPITAL LETTER U GRAVE

U | 9C |Uacute LATIN CAPITAL LETTER U ACUTE

U | 9D [(Udotlessquestion) LATIN CAPITAL LETTER U HOOK ABOVE

U | 9E |[(Utilde) LATIN CAPITAL LETTER U TILDE

U | 9F | (Udotbelow) LATIN CAPITAL LETTER U DOT BELOW

U | A7 |(Uhom) LATIN CAPITAL LETTER U HORN

U | 01 |(Uhomngrave) LATIN CAPITAL LETTER U HORN GRAVE




8 J. Do et al.

formed with 7-bit lines. This requires that the
control characters in C0- and Cl-space be
preserved, and that the code set be adaptable
to the various layered international data
transmission protocols as defined in ISO
2022, ISO 4873, Kermit, ...[4, 5a, 5b]

It is clear that a single 8-bit code set does not
contain enough code values to satisfy all of the
above necessary requirements for Vietnamese text
processing. If two sets are needed, which set

Table 5 (continued)

should embody which functionalities? A basis for
a solution requires a broader perspective.

4. The broader context

The development of computer technology and
its spreading use in many different language envi-
ronments have exposed many fundamental char-
acteristics not heretofore apparent. It is now rec-

U | 02 |(Uhomacute) LATIN CAPITAL LETTER U HORN ACUTE

U | 03 |(Uhomdotlessquestion) LATIN CAPITAL LETTER U HORN HOOK ABOVE
U | 04 [(Uhomtilde) LATIN CAPITAL LETTER U HORN TILDE

U | 05 |(Uhomdotbelow) LATIN CAPITAL LETTER U HORN DOT BELOW
V]| 56 |V LATIN CAPITAL LETTER V

W| 57 |W LATIN CAPITAL LETTER W

X ] 58 |X LATIN CAPITAL LETTER X

Y| 59 |Y LATIN CAPITAL LETTER Y

Y| 11 |(vgrave) LATIN CAPITAL LETTER Y GRAVE

Y | 12 |(Yacute) LATIN CAPITAL LETTER Y ACUTE

Y [ 13 | (Ydotlessquestion) LATIN CAPITAL LETTER Y HOOK ABOVE

Y | 14 |(vtide) LATIN CAPITAL LETTER Y TILDE

Y | 15 |(Ydotbelow) LATIN CAPITAL LETTER Y DOT BELOW

Z | 5A |Z LATIN CAPITAL LETTER Z

a| 61 |a LATIN SMALL LETTER A

a | C1 |agrave LATIN SMALL LETTER A GRAVE

4 | C2 |aacute LATIN SMALL LETTER A ACUTE

& | C3 |(adotlessquestion) LATIN SMALL LETTER A HOOK ABOVE

d | C4 |atilde LATIN SMALL LETTER A TILDE

a | C5 |[(adotbelow) LATIN SMALL LETTER A DOT BELOW

i | B1 |(abreve) LATIN SMALL LETTER A BREVE

3 | D1 |(abrevegrave) LATIN SMALL LETTER A BREVE GRAVE

4 | D2 |(abreveacute) LATIN SMALL LETTER A BREVE ACUTE

4 | D3 | (abrevedotlessquestion) LATIN SMALL LETTER A BREVE HOOK ABOVE
& | D4 | (abrevetilde) LATIN SMALL LETTER A BREVE TILDE

d | D5 |(abrevedotbelow) LATIN SMALL LETTER A BREVE DOT BELOW
4 | B2 |acircumflex LATIN SMALL LETTER A CIRCUMFLEX

3 | E1 |(acircumflexgrave) LATIN SMALL LETTER A CIRCUMFLEX GRAVE
4 | E2 |(acircumflexacute) LATIN SMALL LETTER A CIRCUMFLEX ACUTE
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ognized that any computing system must satisfac-
torily support, at least for text processing, these
fundamental functional units:

(1) input,

(2) output,

(3) processing,

(4) storage, and

(5) transmission,

each of which may embody a different data model
[1,7]. Besides this ‘horizontal’ partitioning of
functionality, a ‘vertical’ partitioning exists as

well, particularly for communications within the
well-defined OSI layers and protocols.

The criteria listed in the previous section fit
within this framework.

Just as sorting has been recognized as a func-
tion which cannot be adequately supported in any
encoding scheme (including English with ASCII)
and has therefore been satisfactorily relegated to
software applications and /or a locale definition,
so too must each of the above functions be con-
sidered on its own merit and in conjunction with

Table 5 (continued)

i| E3 (acircumflexdotlessquestion) | LATIN SMALL LETTER A CIRCUMFLEX HOOK ABOVE
i | E4 | (acircumflextilde) LATIN SMALL LETTER A CIRCUMFLEX TILDE

ad | E5 | (acircumflexdotbelow) LATIN SMALL LETTER A CIRCUMFLEX DOT BELOW
b| 62 |b LATIN SMALL LETTER B

c| 63 |c LATIN SMALL LETTER C

d| 64 |d LATIN SMALL LETTER D

d | B3 |(dbar) LATIN SMALL LETTER D BAR

e | 65 |e LATIN SMALL LETTER E

¢ | F1 |egrave LATIN SMALL LETTER E GRAVE

é | F2 |eacute LATIN SMALL LETTER E ACUTE

¢ | F3 | (edotlessquestion) LATIN SMALL LETTER E HOOK ABOVE

& | F4 |[(etide) LATIN SMALL LETTER E TILDE

¢ | F5 |[(edotbelow) LATIN SMALL LETTER E DOT BELOW

€ | B4 |ecircumflex LATIN SMALL LETTER E CIRCUMFLEX

@ | C6 | (ecircumflexgrave) LATIN SMALL LETTER E CIRCUMFLEX GRAVE

€ | C7 | (ecircumflexacute) LATIN SMALL LETTER E CIRCUMFLEX ACUTE

é| cs (ecircumflexdotlessquestion) [ LATIN SMALL LETTER E CIRCUMFLEX HOOK ABOVE
& | C9 | (ecircumflextilde) LATIN SMALL LETTER E CIRCUMFLEX TILDE

€ | CA | (ecircumflexdotbelow) LATIN SMALL LETTER E CIRCUMFLEX DOT BELOW
f | 66 [t LATIN SMALL LETTER F

g | 67 |g LATIN SMALL LETTER G

h | 68 |h LATIN SMALL LETTER H

i| 69 |[i LATIN SMALL LETTER |

i D6 |igrave LATIN SMALL LETTER | GRAVE

f | D7 |iacute LATIN SMALL LETTER | ACUTE

i | D8 [ (idotlessquestion) LATIN SMALL LETTER | HOOK ABOVE

i | D9 |(itilde) LATIN SMALL LETTER | TILDE

i | DA | (idotbelow) LATIN SMALL LETTER | DOT BELOW

i| 6A [j LATIN SMALL LETTER J
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the others so that a consistent framework can be
achieved to insure computing with high fidelity.

Another consequence of this sorting issue is
that the assignment of any particular code value
to a new character is of little importance, as long
as necessary criteria are met.

(The input functionality is beyond the scope of
this document, but will be properly dealt with
separately. Issues that need to be considered are:
keyboards, cursor functions, user interface,...).

5. A proposed solution

Given the above considerations, we therefore
propose a unified and mixed code table (Tables 2
and 4) which combines a pair of 8-bit code sets as
follows:

(1) A character encoding set (Table 3), using a
separable architecture, that preserves ISO
646-IRV as well as Cl-space, and encodes
the orthographic units. In a character pair

Table 5 (continued)

k| 6B |k LATIN SMALL LETTER K

1] 6C |l LATIN SMALL LETTER L

m| 6D [m LATIN SMALL LETTER M

n | 6E |n LATIN SMALL LETTER N

o| 6F |o LATIN SMALL LETTER O

0 | E6 |ograve | LATIN SMALL LETTER O GRAVE

6 | E7 |oacute LATIN SMALL LETTER O ACUTE

6 | E8 | (odotlessquestion) LATIN SMALL LETTER O HOOK ABOVE

o | E9 |otide LATIN SMALL LETTER O TILDE

o | EA | (odotbelow) LATIN SMALL LETTER O DOT BELOW

6 | B5 |ocircumflex LATIN SMALL LETTER O CIRCUMFLEX

6 | F6 | (ocircumflexgrave) LATIN SMALL LETTER O CIRCUMFLEX GRAVE
6 | F7 | (ocircumflexacute) LATIN SMALL LETTER O CIRCUMFLEX ACUTE
8 | F8 | (ocircumflexdotiessquestion) |LATIN SMALL LETTER O CIRCUMFLEX HOOK ABOVE
& | F9 |(ocircumflextilde) LATIN SMALL LETTER O CIRCUMFLEX TILDE
6 | FA | (ocircumflexdotbelow) LATIN SMALL LETTER O CIRCUMFLEX DOT BELOW
o | B6 |[(ohom) LATIN SMALL LETTER O HORN

o | CB |[(ohomgrave) LATIN SMALL LETTER O HORN GRAVE

6 | CC | (ohornacute) LATIN SMALL LETTER O HORN ACUTE

& | CD | (ohomdotlessquestion) LATIN SMALL LETTER O HORN HOOK ABOVE
& | CE [ (chomtilde) LATIN SMALL LETTER O HORN TILDE

o | CF | (ohomdotbelow) LATIN SMALL LETTER O HORN DOT BELOW
p| 70 |p LATIN SMALL LETTER P

ql| 71 |aq LATIN SMALL LETTER Q

r| 72 |r LATIN SMALL LETTER R

s | 73 |s LATIN SMALL LETTER S

t| 74 |t LATIN SMALL LETTER T

u) 75 |u LATIN SMALL LETTER U

u | DB |ugrave LATIN SMALL LETTER U GRAVE
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where a tone mark exists, the diacritic must
follow the vowel. This code set is to be used
for data storage and transmission; and

(2) A glyph encoding set (Table 4), using a pre-
composed architecture, that preserves ISO
646-IRV and encodes the orthographic char-
acters. This code set is to be used for output
and rendering, and is accompanied by a cor-
responding table of character names.

Consistency between both code sets is main-
tained by keeping the orthographic units at the
same code values. This is also consistent and
appropriate with current digital rendering tech-
nology, such as PostScript [2,3].

The majority of the upper-case orthographic
characters with tone marks are encoded in CO-
and Cl-space, so that this simple rendering princi-
ple holds:

In a linear text display (i.e. when the text
baseline is straight), these orthographic char-
acters can be faithfully rendered as a compo-
sition of the base character followed by a

Table 5 (continued)

non-spacing tone mark, if the base characters
and the tone marks are appropriately de-
signed in the display font.
Necessarily, the above two code sets must also
be accompanied by:

(3) A locate definition — paralleling one previ-
ously proposed in [6] — to properly handle
sorting, conversion between the two sets, as
well as other issues.

This proposal fulfills all four necessary criteria

for Vietnamese-language computing, as previ-

ously mentioned.

The code sets — and a sample keyboard — are

being implemented on a Macintosh computer and

with PostScript font technology.

6. A unifying proposal

Consistent with existing architectures in Uni-
code and ISO’s DIS 10646, and also with current

G | DC |uacute LATIN SMALL LETTER U ACUTE

U | DD | (udotlessquestion) LATIN SMALL LETTER U HOOK ABOVE

G | DE | (utilde) LATIN SMALL LETTER U TILDE

u | DF | (udotbelow) LATIN SMALL LETTER U DOT BELOW

u | B7 [ (uhom) LATIN SMALL LETTER U HORN

u | EB |(uhomgrave) LATIN SMALL LETTER U HORN GRAVE

@ | EC | (uhornacute) LATIN SMALL LETTER U HORN ACUTE

u | ED [ (uhomdotlessquestion) LATIN SMALL LETTER U HORN HOOK ABOVE
@ | EE [ (uhomtilde) LATIN SMALL LETTER U HORN TILDE

u | EF | (uhomdotbelow) LATIN SMALL LETTER U HORN DOT BELOW
v | 76 |v LATIN SMALL LETTER V

w| 77 |w LATIN SMALL LETTER W

x| 78 [x LATIN SMALL LETTER X

y| 79 |y LATIN SMALL LETTER Y

y | FB |(ygrave) LATIN SMALL LETTER Y GRAVE

y | FC [ (yacute) LATIN SMALL LETTER Y ACUTE

y | FD | (ydotlessquestion) LATIN SMALL LETTER Y HOOK ABOVE

¥ | FE |[(ytilde) LATIN SMALL LETTER Y TILDE

Yy | FF [ (ydotbelow) LATIN SMALL LETTER Y DOT BELOW

z | 7A |z LATIN SMALL LETTER Z
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discussion and efforts for merging these two en-
codings, we propose that:

Vietnamese orthographic characters be en-

coded as part of Unicode’s General Script

Area (i.e. a component of the prospective

10646M’s Base Multilingual Plane).

This will insure direct compatibility with this
8-bit code set proposal as well as with other
existing code sets, and will provide a standard
international depository for character definitions,
in order to attain maximum consistency for Viet-
namese character representation and portability
for Vietnamese text processing.

Conclusion

A set of necessary and sufficient criteria for
adequate Vietnamese text processing was pre-
sented which consistently integrates the existing
encoding proposals. A unified code table was
then derived combining a unified pair of 8-bit
code sets. In the context of a broader computing
framework, and of the efforts to achieve a com-
mon multilingual encoding standard, the pro-
posed unified pair of comprehensive solution that
is consistent with the needs of Vietnamese-lan-
guage and multilingual computing and communi-
cations.
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