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ABSTRACT

The Vietnamese NOm script can be accessed widely thanks to the new
multilingual Unicode and ISO/IEC 10646 computer character standard, specifically,
the UniHan. Nevertheless, the standard has not overcome one basic problem: each
ideogram in the standard is a character, which overtly contradicts with the basic
principle of ¢ E& “* # Kangxi Dictionary, compiled in 1710-1716, on which the
standard is based. The KangXi Dictionary describes ideograms in terms of radicals
and number of strokes. KangXi began with collecting a Chinese ideographic
repertoire of 47,035 unique ideograms and sorted them into 214 buckets (called ¥
bo, “radical”). i bé is a graphic regularity that appears in each ideogram of the
bucket. KangXi further sorted each bucket into smaller buckets by their number of
strokes. Kangxi is revolutionary in its time for several reasons: it analyses ideograms
purely graphically, it considers each ideogram not a character—not as the basic unit
of the Chinese script, rather each ideogram can be identified and sorted according to
il bé plus the number of strokes in the remaining graph. However, UniHan
continues to encode over 71,000 ideograms and called them characters. One problem
of KangXi method is psychologically, no Chinese reader remembers how many
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strokes an ideogram should have and to which i 5§ “radical” it belongs.

The Nom Na process establishes an ideographic knowledge base (ikB) for all
ideograms encountered that were created and used in Vietnam. The ikB contains,
among other information, KangXi information, and the binary decomposition of each
ideogram into two ideograms. The Nom Na process inherits the KangXi process
without using the stroke count. Each element is called an ideographeme. An
ideographeme is the smallest graphic element regularly appearing in ideograms. It is
thus a radical or another ideogram. In this paper, we describe the Nom Na process
applied uniformly to the Nom Na repertoire of 21,700 Nom ideograms, using the
Unicode description characters as decomposition order map.
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1. Introduction

Hundreds of thousands, if not millions, of documents exist in chit Nom, the ideographic
“national” script used in Vietnam for over 1,000 years since the country’s independence from
China in 939 AD. These documents—in literature, medicine, drama, music, court records,
philosophy, village records, and royal proclamations—are now in danger of further destruction
after more than 125 years of warfare, and hundreds of years of monsoons, pillage and neglect. In
addition, major Nom documents have been found languishing, unidentified, in many European
and East Asian libraries, museums, and private holdings, as well as libraries and private homes in
Vietnam. Most of these invaluable texts are in grave danger of becoming lost forever. The
preservation of the Nom heritage is a desperate race against time.

The last national examination for students of chit Hin-Nom was in 1919. Scholars who
can read and understand chitr Nom today are almost extinct, following the general acceptance of
the latinized script called chit qudc ngir (or “national script”) in the 1920's. Surviving Ném
scholars are not authorized to teach in colleges and universities because they have not had
modern pedagogical training. Also, as a result of the wars and the requirements of modern
education, there are precious few Vietnamese teaching materials for Nom. This is the greatest
loss to Vietnamese culture in its history, second only to the loss of life in the wars.

Chir Nom, devised “ideographically” to represent Vietnamese speech, has never been
standardized, or printed (except by woodblock) until recently. The term chit Nom is meant to
totally subsume chit Hin—Sino-Vietnamese, a nativized “historical dialect” of Chinese of the
T’ang Dynasty. Unlike the latinized Vietnamese script, whose alphabet includes only 29 letters
and 5 accent marks [1, 2], chit Nom has never had an “alphabet”.

This paper describes an attempt to create the first Nom orthographic units, derived from a
large repertoire of Vietnamese Nom ideograms, fully described in an ideogram knowledge base
[3, 4]. A very small set of Nom orthographic units, called ideographemes, will be established by
a formal “reverse engineering”.

To date, we have accomplished the following:

1. We have created an ever-growing Nom Na repertoire in TrueType font, called Nom Na
Téng Light, with over 21,700 ideograms collected from four major Vietnamese Nom
dictionaries and other original texts [5, 6, 7, 8, 9, 10, 11]. A font is basically a table of
computer codes and their character graphs: the computer codes are for information and
interchange, and the character graphs for visual rendering onscreen or on printers. We
also refer to repertoires collected by HueSoft [29] and HaNoSoft [12].

2. We have created a Nom Na ideogram knowledge base of more than 38,000 Nom records,
a descriptive excerpt of which is presented in Table 1 (cf. page 6 below). This scholarly
knowledge base provides the computer code and the shape for each ideogram (i.e.
information for the font), the sound of the ideogram in qudc ngit (sometimes called the
call name of the ideogram), the textual sources of the ideogram, sorting keys for the
ideogram, and variant forms of the ideogram.
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3. We have integrated our work with major technologies used for web document access,
such as web protocols, eXtensible Markup Language (XML), web database MySQL, web
scripting PhP and Java, together with textual processing techniques.

At this early stage of the preservation effort, the number of documents we have seen is
most probably less than 1% of the documents that we, and the future generations of Nom
scholars, are going to sift through. We have been facing not only the problem of “carving” a few
thousand new ideograms each year to add to the TrueType font, but also the problem of
“encoding” to make them “communicable”—i.e., they must have unique computer codes
worldwide (through the IRG). The process can take years, holding up research and scholarly
exchange and slowing down the progress in Nom studies. A Nom ideographic “alphabet”
capable of spelling all newly found ideograms is therefore urgently needed. The current Nom
repertoire of over 20,000 ideograms is large enough for us to able to derive an “alphabet.”

This paper attempts to advance a theory of ideograms, linguistically and informatically in
the process, but is also a key step in the preservation of the endangered Vietnamese cultural
heritage. Similar to the standardization of the latinized qudc ngir alphabet [1, 2, 13], which has
become a part of all operating systems and the web, this project will provide similar digital tools
to allow NOm scholars and students to reproduce documents and perform in-depth studies.
Libraries, galleries and museums all over the world with Nom holdings, including those in
Vietnam, will be able to post them for public access. The Vietnamese education system will be
able to institute basic Nom curricula [14] from high school through university, based on the Nom
“alphabet”, where the Nom Lookup Tool, the dictionary search, and the archives will be valuable
educational resources.

II. Problems of standardization of the Vietnamese Nom Script

There are two main problems that face us in devising a system to preserve the Nom
script. The first has to with the potentially unlimited number of ideograms. The second has to
do with the procedure for generating ideograms. These problems rest in turn on confusions
concerning ideographic scripts pertaining to two fundamental concepts—the character and the
ideogram—concepts that were coined by European missionaries and which had already been
shown in 1838 by Peter S. Du Ponceau to be observationally inadequate [15, 16, 17].

The term ideogram—representing an idea (or meaning) with a graphic symbol—exposes
the internal arbitrariness of the relationship between meaning and graphic symbols. This
position leads to the misconception of a “character” and thus, to an inadequate representation of
the Chinese-Japanese-Korean-Vietnamese Han-based [CIK V] writing systems. An ideogram, T5
chit or ‘¥ tw, is simply a graphic representation of a spoken syllable, "4 tiéng. However, for
lack of a better name, we will continue to use the term ideogram here as a conventional cover
term for Vietnamese Nom TF chir or ¥ tur.

What is called a “character” in ideographic scripts is actually a written syllable (i.e., an

ideogram, TF chit or 7> tir [18]), which incorrectly puts it on an equal conceptual footing with a
latin letter of the alphabet. A character (a letter of the alphabet, an orthographic unit)
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corresponds to an ideographeme—the “most basic meaningful graphic component of ideograms”
[18, 19]. The Unicode Consortium [20] defines a character as “the basic unit of encoding for the
Unicode character encoding” [17] and assigns each a code point, i.e. a letter of a roman alphabet,
for example.  Unfortunately, this misnaming of ideograms as “characters” led Unicode to
reserve over 70,000 code points (71,622 in UniHan standard 5.0 [17]) for the unified CJKV
scripts. We shall call an ideogram (75 chit or ‘7~ ti) a syllable written in a box, and reserve the
term “character” for its formal and proper meaning, i.e., an ideographeme that forms ideograms.

There is ample evidence that each ideogram contains one or more ideographemes (or
“characters”). One example is the concept of “radical” used in all ideogram dictionaries (/- it ¢
dién). The famous KangXi Dictionary (HEEL T M Khang Hi tir dién) [21] orders each ideogram,
T§ chir or ¥ tw, according to a regular recurrent graphic component, called # bj (“a part,
division, section; bucket”, “radical”, “root”) or b¢ thu il 1 (“section head; head index”) and the
number of its remaining strokes. The KangXi Dictionary sorts 47,035 unique Chinese ideograms
into 214 ¥ b6 “buckets” and further sorts each bucket into smaller buckets of ideograms with
the same number of remaining strokes. Many dictionaries use the same approach.* For example,
¥ phdn “flour; powder; plaster” has bg 2K mé and 4 strokes. This description of ¥} as “K, and
4 strokes” is thus totally inadequate.

There are also inconsistencies in the number of “radicals” in each dictionary: 214 in the
KangXi Dictionary, 540 in 5t SCH# T Thuyét van gidi tw, 200 in 5K F U Han ngit dai tw
dién, 189 in ¥ 7ML Tan Hoa tw dién, etc. The choice of which “radical” an ideogram belongs
to, or how many strokes each ideogram has, etc. is also arbitrary.

The principled strategy to resolve the problems of standardization is rather one that relies
solely on internal graphic regularities of ideograms as a system: a Nom ideogram is composed
of a number of the most basic graphs, or ideographemes. For example, ¥} phdn “flour; powder;
plaster” is composed exactly of three ideographemes: K, /\, and JJ. This paper describe a
procedure designed precisely to arrive at an ideogram alphabet by a process of reverse
engineering from a large corpus of ideograms.

IT1. Methodology and Solution

We will apply to ideogram narratives the linguistic string theory of Zellig Harris [22], on
the linearity of signals and structure of information in order to devise such an alphabet. Zellig
Harris used string theory to write a grammar for an English corpus of sentences. Similarly, we
use string theory to write a grammar of Nom ideograms in terms of its lexicon, i.e. the alphabet.

There are regularities in spoken language, and there are also regularities in written texts.
In Vietnamese chit quoc ngi, the latinized script, each syllable tiéng is written separately by a
string of latin alphabet letters and tone marks in linear order [1, 2]. In chit Nom, each syllable "4

4 Such as the famous it SCA# 7> Thuyét van gidi tir “Deconstruction of Syllables”, Vi 5 K7 it Han

ngit dai tw dién “The Grand Chinese Dictionary”, #i#E 7l Tdn Hoa tw dién “The New Chinese
Dictionary”, 1 33 7 8t Trung Hoa tdn tir dién “The Trung Hoa New Dictionary”, etc.
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is represented by an ideogram composed of the most basic “components” stacked neatly in an
imaginary box, also in linear order. This is how string theory manifests itself in the
arrangements of the alphabet—i.e. units of script string together into distinct ideograms.

Thus, in this design, linguistic string analysis and computer character encoding,
combined with appropriate orthographic algorithms, are the best theoretical approaches to “re-
engineer” a set of orthographemes from the Nom Na repertoire. In fact, a Nom alphabet together
with a set of composition patterns’ drawn from this theory will uniquely describe all ideograms
in the current Nom Na repertoire. We call this approach ideographemic analysis, or binary
recursive decomposition. (For further elaboration of the theory, see [13, 18, 19]).

Folk spelling is a “psychological” clue to the existence of Nom ideographemes. For
example, one Vietnamese folk story tells of a young woman, ¥} Phdn, introducing herself:

(1) ANPARV NP SE
bat dao phdan mé phan
(literally, “eight — knive — divide — rice grain [into] — flour”)

Her spelling of ¥} phdn was “proper” in traditional orthography—which we will make explicit as
follows:

(2a)  correct number of ideographemes: /\, JJ, and K, and a composed form 77-;

(2b)  proper placement of component ideograms in the box (“proper sequence”): left
first, then right; above first, then below; outside first, then inside; and

(2c)  proper levels of composition: The ideogram %) phdn is formed first, then, it
combines with 2K mé to form ¥} phdn.

(2d) proper phonetic formation of the sound of the new ideogram: the sound of
ideogram 73 phdn, i.e. /fAn/ [with high level tone], serves as the sound of the
ideogram ¥} phdn [with high rising tone].

These requirements, i.e. proper spelling, together make (1) explicit: /\ above J] makes /7;
adding K to the left [of /1] one gets #}. Spelling, thus, is a proper oral or written sequence
placement of orthographic units [or “alphabet letters”] to form intended ideograms.

(2a), (2b) and (2c¢) as guidelines, the ideographemic analysis uses graphic regularities in
all ideograms to arrive at the smallest meaningful graphic elements, i.e., ideographemes, through
a sequence of recursive binary decompositions of ideograms. Thus, the ideogram ¥} phdn can
be decomposed, successively, as:

5

Unicode (cf. http://www.unicode.org/charts/PDF/U2FF0.pdf) provides 12 description characters

and i (overlaid).
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(3a) ¥ phin — K mé
(3b)  r phdn — )\ bat

lefi-to-right 4} phdn
above-to-below J] dao

In other words, (3a)—(3b) decomposition can be represented by (3c¢).

(c) K J\ JJ

To implement the binary recursive decomposition scheme above, we will insert three
additional fields into the Nom Na ideogram knowledge base [3]: UDC (Unicode Description
Character, or composition pattern, see footnote 5 above), E1 (Element 1), and E2 (Element 2).
Records (rows) that have empty (shaded) UDC, E1 and E2 are ideographemes.

Unicode | Nom | Quéc ngir | UDC | E1 | E2 | Radical | Rad. name | URN | Strokes
U+516B JU | bat J\ bat 0012 0
U+5200 JJ | dao J] dao 0018 0
U+5206 43 | phan = VAN A 7] dao 0018 2
U+7C73 | K | mé S mé 0119 0
U+7C89 ¥ | phan ok /N mé 0119 4

Table 1: A sample of the Nom Na ideogram knowledge base [3].

This arrangement of the Nom Na ideogram knowledge base as shown in Table 1 allows
us to thread cells E1 and E2 to other rows of the same Nom ideograms, thus forming binary
decomposition trees. The “syntax” for a Han-Nom ideogram has only one BNF (Backus Naur
Form) rule:

(4)  <ideogram> ::= <*ideographeme> | <*UDC> ( <ideogram> <ideogram> ).
where: <*ideographeme> and <*UDC> are terminal (atomic) nodes.

For example, the row with field Unicode=U+7C89 can be written as

(5a) Ky < [ 2K 43, where, field Nom=4, UDC=01!, E1=>K and E2=47..

Replacing E2=74} in (5a) by the row with field Unicode=U+5206, Nom= 47, (5a) becomes
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Since each ideogram in the Nom Na repertoire is unique, the ideogram composition
described above will produce all ideograms in the repertoire without duplication. This can be
proven by showing that each ideogram’s predicate calculus sequence, such as (5b) for #7, is
unique for the entire repertoire.

IV. Some outstanding issues for the binary decomposition of Nom ideographemes

By design, and by the BNF definition in (4), Vietnamese NOom ideograms are either
ideographemes or they can be subjected to a recursive binary decomposition. It is synchronic by
nature. This decomposition does not take historical evidence into account. The historical
evidence of an ideogram etymology may yield different decomposition paths. We will discuss
this point in the next sections.

1. Ideograms having morphemic pronunciations

There are Nom ideograms that may have different decompositions from different history
of formations for different usages and with different meanings. Let us consider several examples.

a. M voi/véi, vé has three different sounds from three different ideogram formations:
¥ vé (HV) — 4 khuyén + F% vi (“a kind of beast, a legendary monster™)
¥ voi, voi (NOm) — 4 khuyén + I vay, vy, ve, veo, Vi, Vi, Vi, vo, v, voi, Véi.
One might argue that the ideogram 5% vi from Sino-Vietnamese was first borrowed to
represent the sounds vi, vi, vi, vay, vdy, ve, veo, vo, vo, voi, voi. It was then combined
with § khuyén to represent voi (“elephant”) and véi “a reduplicative of voi” (in children
song voi v! i voi voi, cf. Fr. Anthony Tran Vin Kiém).

binary decomposition theory. At this point in time, ideogram Jf§ has three sounds, vé,
voi and voi.

b. ) sa (“gudgeon™), according to L& Vin Quén [23, p. 83], should be analyzed with |
sa rather than the simple 7> thiéu:
fib sa (HV) — £ ngue + /> thiéu
> sa (HV) — £ ngur + /b sa (V2 of Vb sa).
Thus, /> thiéu acquired an additional pronunciation sa from “V of ¥ sa”. However,
according to this theory, the sound sa of /> is hidden, which only exists in ideogram
formation, but never manifested as an independent ideogram. At this point in time,

c. Similarly, following is a list of ideograms, which, according to L& Van Quan [23, p. 91]
have one sound element “losing its radical”—where morphemic sounds differ from the
actual ideogram sounds:
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Ideogram Radical Sounds Graphemic Sound

fk luéc K hoa K luc K< *%%k luc
figk I6c £ ngw 5% luc K <fkI'e
KR khé K mé 2 hé 2 < % khé

U chira 7 nir ¥4 gia, trd, da FZ <1 chi#t
M chuwa 7K vi ¥4 gia, trd, da Z < ch$

¥ dam H Iy R viém R < IR Y&m
" uong 1 khdu T vwong + < 1 uong
B hui | dao méi, moi, miii <1 hni
hoi M khdu moi, moi, miii <1 hni

I dar + tho H dan, dan, dén H < {H %t

The historical morphemic sound theory becomes increasingly untenable synchronically,
unless there is evidence of their existence in texts.

d. f¢ ndng is now officially listed in radical H nhuc, but its simplified form ¥ ndng is
listed in radical b, chuy. It shows that the simplified ideograms may be listed in
different radicals than their full forms in an ideogram dictionary. For examples,  is
an abbreviation of #€, ¥ so is an abbreviation of /E (but according to L& Vin Quén
[23] it is an abbreviation of i lich),... they both become two new radicals in UniHan
(called supplement radicals).

The above exposition is aimed to show that the goal of historical (diachronic)

reconstruction of ideograms that form other ideograms by combining with radicals is to establish
their phonetic links. From a synchronic point of view, it helps to establish the sound for
ideograms that have none. However, it may be untenable to establish alternative “morphemic”
pronunciations for ideograms that already have their own pronunciations, unless concrete
evidence of these pronunciations appear in texts.

2.

Ideographemes without a pronunciation
Nom ideograms are formed by the following classes of decomposed elements:

a) NOm ideograms that are meaningful and have their proper pronunciations. They can be
looked up in standard dictionary sources.
— The ideogram dictionaries of Vii Van Kinh [5], Nguyén Kim Than [24], H Lé
[6], Tran Vin Kiém [8], Truong Pinh Tin [25], etc.
— Unicode UniHan Database [17]: http://www.unicode.org/charts/unihan.html.
Those ideograms that do not exist in Vietnamese Nom ideogram dictionaries may
use binh sound of the Chinese ideogram dictionaries, if they are found there.
b) Ideograms which are Nom proper, can be:
— Abbreviations of an existing Nom ideograms, or
— Existing Nom ideograms.
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c) Ideograms that do not have a sound (pronunciation): their pronunciation may be
recoverable using the common phonetic features of all ideograms of which they are a
part.

We are discussing point c¢) on ideograms that do not have a pronunciation. Consider the
following examples.

— Graphic element 5& U+2057B that occurs in the ideograms: jil xudng, i% mong, %
A ik 5 bay, 7 quan, quan, for whom 5% is in the position of the sound, is found
in UniHan without a name (reportedly found only in 3 K58 Han Ngit dai tw
dién). Fr. Tran Vian Kiém [8] considers 5¢ as an abbreviation of 2 nghiéu.

Note that ideogram 5¢ U+2057B, may be further decomposed into “ mjch and JG
nguyén. For the time being, the pronunciation nghiéu for 5¢ is accepted with a grain
of salt.

— Ideograms that contain ideogram % pou4 U+5485 ‘to spit out’: % bgi, boi, il b,
bo, % béi, bui, $% boi, & boi, vili.

The sounds bdi, boi, b, bo, boi, vii, all have voiced initial /b/ and /v/, with a front
semivowel final /i/ or open (no final consonant or semivowel), with central vowel
back and rounded /6/ hay /u/, with a low register tone of huyén or ning. For these
phonetic features, we may establish the pronunciation béi for ¥%. Vii Van Kinh [5]
proposes to call it “half the ideogram boi” [26, p. 46].

— Ideograms that contain element & having a Chinese pinyin fu2 U+7550 an a meaning
“to fill; fold a cloth.” It occurs in I & J& 48 #& phic, Y& bdc, &) bdc, bat, 1§ V&
g {5 & BE bire, buc, %5 bde. Lm Tran Vin Kiém [8] va Vi Van Kinh [5] attribute
this element & in 1, &, ¥, B as “half of birc”. Together with the Nom ideogram
& birc proper, we can name the ideogram [ as phiic in Han Viét and bizc in Nom.

— Ideograms that contain the sound element ¥ cdu U+5193: % cdu, "8 cdu, gdu, quau,
W gidng, nhang, % quau, W cau, W cdu, B gdu, 5 bau, W cdu, ¥ cdu, 3% cdu,
etc.

— Finally, those ideograms that were decomposed without a meaning or a name can be
considered as ideograms. We temporarily mark their quoc ngr field with their code
point [a unique element, yet to have a name]. The naming convention is constructed

from the phonetic features of all ideograms that they form, as shown in 7% above.

3. Ideograms composed by three identical ideograms in a triangle

Page 9



According to the definition of ideographeme—a smallest meaningful ideogram of a
binary recursive decomposition, according to (4)—an ideogram that cannot be further
decomposed must be called an ideographeme.

One example of the possible exceptions to the BNF in (4), which also resists the Unicode
Description Characters (cf. footnote 5 above), are those ideograms that are composed of three
identical ideograms in a triangle formation. Such as:

a. Ideograms of this type, in most cases, can be broken into a series of two successive

(7 A A A

For examples, A\, M and #x; I, Il and #fr; %, @ and #&; +, {1 and 7%; (01, il and &ii;
L, bb and $6; F, 7 and 75; H, BH and &; H, B and 4% K, Ak and £x; 15, bt and #%;
E, £t and &; /K, K and #%; ‘K, $k and #%; 4, ¥ and #%; K, AR and Z%; [, Afl and &;
H, BH and &/, ifi and /&%; H, i and #%; 75, §iff and £; 4, W and ghi; 0, i and g
o, nn and 555 H, B and &% B, 8 and #%; 45, 86 and #%; 4, f# and £; JR, JH and
7, fifi and #&; 15, 55 and #%; £, fifi and £ 5, ¥ and §§; and so on.

b. Most problematic for the binary decomposition theory are cases that have no intermediate
formation like the cases in a. above. A few examples are sufficient: 3§ yao2 U+579A has
no possible decomposition, even though we know that it is formed by three identical 1=
thé radical (although 33 U+212E3 can be formed by + thé and 3 qué). Other examples
are 45 U+5CIB, fiti lei2 “fields divided by dykes”, ¥ thién, &% siic, and so on. Unless
we posit “imaginary” ideograms, such as 11, /Ivl\ HIF] - HH... the current system
does not have a solution.

V1. Conclusion

Traditionally, the only way to learn chit Nom has been to memorize all the necessary
ideograms, one by one. A teacher starts teaching Nom with = T 5% Tam Thién Tw (“Three
thousand ideograms™) [28] written by Ngé Thoi Nham in the 18th century. It takes years to
memorize the book. In fact, very few people can memorize 20,000 ideograms, much less
70,000, in one lifetime.

By way of contrast, a Nom ideographeme “alphabet” of about 500 units, cf. Appendix A,
not only requires less memorization (and thus, greatly improves literacy); it also rationalizes the
Nom ideogram system for the first time. It lends scientific methodology to Nom pedagogy,
including eLeaning. The Nom “alphabet” consequently speeds up and secures the preservation
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of Vietnamese culture by increasing Nom literacy. The alphabet will make it easier for the
Vietnamese education system to include Nom literacy curricula. The libraries, galleries and
museums all over the world will be able to list their holdings as well as the actual documents for
public access. A NOom alphabet will cut at least 10 years off the constant process of “carving”
and “encoding” of newly found ideograms. In all these ways, the digital re-engineering of the
Nom alphabet is a logical and urgently needed step in the preservation of the endangered
Vietnamese cultural heritage.
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