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Features of M Required in China:

Insights from Translating FileMan

by Feng Huang

Abstract

This article describes a complete Chinese translation of the
VA File Manager. This process required careful analysis of
features of M required for supporting Chinese language appli-
cations as well as some prerequisite considerations relating to
ways that the Chinese language can be adapted to support M.

Introduction

The VA FileMan is a database-management system package
with fourth generation features. Written in M, FileMan was
designed to provide an easy way for end users to create and
manipulate databases of many types. There are, however,
some problems inherent in attempting to adapt this package
for use with the Chinese language. To begin with, health pro-
fessionals in China are usually unfamiliar with English, so
that translating the user interface is an essential requirement
for its use in China.

Writing in Chinese is fundamentally different from writing
in languages using the Latin alphabet. The differences are
numerous, but the principal conclusion is that FileMan must
be modified extensively for it to serve Chinese-speaking
users.

Together with Professor Zheng Te, I finished the first transla-
tion of VA FileMan (version 17.07) inlate 1988. Beginning in
1989, we used this version to build an administrative medical-
records management system for the master files in our hospi-
tal. Since then, we have completed translation of VA FileMan
versions 18.0 and then 19.0. Both of these versions have been
used in various applications in our hospital.

Computerizing the Chinese
Character Set

The Chinese character set differs substantially from the con-
cepts embodied in an alphabetic language. Many of these
concepts are covered in other documents and will not be
treated in detail in this article.[1,2] However, a few points
are pertinent to the FileMan translation problem discussed
here. Chinese use nonalphabetic symbols, often referred to
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by linguists as logograms, although the term ideogram is
sometimes used in informal discussion. We use the term
character to refer to one such logogram, which may represent
a complete or partial word in English equivalency in a Chi-
nese sentence. It is important also to realize that the Chinese
language does not use spaces to separate words or concepts;
all characters are listed without breaks (with the exception
of occasional midsentence punctuation marks) until the final
sentence terminator.

In general terms, English and Chinese may be characterized
in the following syntactical description:

Example 1: English

<sentence> ::=<word_unit>...
<word _unit>::=<word><punct> | <word_unit>
<word> ::=<alpha>...
<punc> ::=Tp (punctuation characters including

space)
<alpha>::=Ta (any of 52 letters: A-Z, a-2)

By contrast:
Example 2: Chinese =
<sentence> ::=<char_unit>...
<char_unit>::=<character>[punct] | char_unit>
<pun> ::=Tp(punctuation characters including
space)
<character>: :=Tk(more than 50,000 Chinese
logograms)

These conceptual differences must be taken into account
when translating text for a program such as FileMan into
Chinese.

From this description, it is clear that the Chinese character (or
logogram or glyph) often serves more the role of a word than
the equivalent of an English letter. For example, Who are
you? in Chinese is written <ni><shi><shui> (transliter-
ated using the Pinyin phoneticization of the Chinese charac-
ters). The English equivalent consists of three words sepa-
rated by spaces, whereas in Chinese there are three Chinese
characters with no spaces. In this particular interrogative sen-
tence, each Chinese character corresponds to a word in
English:

Who -- <shui>
are -- <shi>
you -- <pi>
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In other words, a Chinese character may serve the role of an
English character, a phoneme, or a word.

In the 1980s, the Chinese National Standards Institute pub-
lished the character set GB 2312-80, which was given the
name “Code of Chinese logograms set for information inter-
change—the primary set.” This standard character set in-
cludes 6,763 Chinese characters, which together encompass
more than 99.99 percent of applications. This standard has
the following features:

» Each Chinese character is defined by a 2-byte (14-bit) code.

* The codes used for each byte of a Chinese character range
from 33-126. For this reason, the characters do not conflict
with ASCII control characters, and retain compatibility
with GB 1988-80 (ASCII).

* The codes are arranged in a matrix of 94 x 94 positions,
with a possible 8,836 different codes available (of which
6,763 are defined as Chinese logograms). The values of the
codes can b’é‘represented by the 94 graphic characters of
the ASCII character set, beginning with ! for position 1,
and ending with - for position 94 in each row/column (fol-
lowing the ASCII code values beginning at 33 (1). Thecode
values for 1-32 are not used so as to avoid any possible
confusion with ASCII control characters. This approach
makes it possible to identify code positions by two graphic
ASCII characters, one representing the row, the second the
column. For instance, the sentence <ni>><shi><(shui>
can be expressed as Dc,JG k- (or 36-67,42-39,75-13). Us-
ing this coding scheme unifies the character and word con-
cept for the Chinese language.

Another way of looking at the representation of Chinese
words is to use 7-bit characters preceded by some unique con-
trol code, such as the “Shift-In” ASCII control character (15).
This code would signify that the next two ASCII characters
identified the row and column of a Chinese character. Using
this method, the string <SI>Dc<SI>JG<SI>k- would de-
fine the same three characters. This technique is still used in
some network systems in China.

However, the most widely used form of coding Chinese char-
acters involves the 2-byte code in which the high-order (8th)
bit is always set to 1 so as to avoid conflict with ASCII codes,
and retaining the remaining 7-bit codes of each byte for the
row/column positions, respectively. Using this form, the
syntax for Chinese characters can be expressed as:

Example 3: Chinese

<sentence> ::=<word_unit>
<word_unit>::=<word>[punct] |<word_unit>
<word>: :=<R-octet><C-octet>
<punc>: :=Tp{punctuation characters including
space)
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<R-octet>::=Tl(any of the 8-bit codes 161-254, the
8-bit equivalents of ASCII 33-126)

<C-octet>::=Tl(any of the 8-bit codes 161-254, the
8-bit equivalents of ASCII 33-126))

where R-octet refers to the first byte and C-octet refers to the
second byte of a 2-byte Chinese character. The letters R and
C refer to the definition of row and column position of each
character in the 94 x 94 matrix described earlier. The R- and
C-octets are sometimes referred to as the physical bytes re-
quired to represent a logical Chinese character. This syntax
is similar to Example 1. The three syntax descriptions can be
compared as follows:

1 7-bit ASCII set: Ta TP TNC — — —
2 8-bit ASCII set: Ta Tp Tnc To Tl —
3. Gl set: Ta- Tp — — —— —
4 G2 set: — Tp —— — — Tk
5 G3 set: — Tp — — T1 —

where To is any of the 8-bit control characters 128-160 and
Tnc includes numeric, the 33 control characters including 128
(Del).

It is evident that both the English (Example 1) and Chinese
(Example 3) sets can be supported by 8-bit ASCII codes,
which explains why many Western packages that support 8-
bit ASCII can be used to process Chinese characters without
modification.

The distinction between physical characters (bytes) and their
use to represent logical entities (e.g., English or Chinese
characters) is unimportant in the use of the Latin alphabet,
but it affects users of M in the use of functions such as $asc1z,
$c and the string functions $LENGTH, $EXTRACT, etc. It is nec-
essary to establish whether, for instance, $LENGTH refers to
the physical number of bytes or the logical number of charac-
ters in a string of codes. M implementors, faced with multi-
ple-octet character sets, took different paths in their treatment
of such characters, as described in the next section.

Chinese Characters in M

M was originally defined for use with the English language
using ASCII characters. As the power of M became more
widely accepted, however, it was quickly exported to coun-
tries in which English was not the primary language. These
languages required the use of expanded character sets, which
in turn required the use of non-ASCII characters. In the first
years following standardization of M, many nonstandard im-
plementations of the language were introduced in countries
besides the United States and United Kingdom, notably Eu-
rope, Brazil, and Japan. Initially, vendors were able to use
8-bit character representations to handle expanded alphabets
(including the Japanese phonetic Katakana character set).
Each of these implementations, however, was nonstandard
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and in most cases incompatible with other national imple-
mentations. In time, it became necessary in countries with
logographic characters such as Chinese and Japariese to ac-
commodate 2-byte characters of the type described earlier in
this paper. Once again, nonstandard methods were used,
some of which are described briefly in this article.

In recent years, the MUMPS Development Committee
(MDC) has faced this issue, and the newly proposed standard
for M has made it possible to permit non-ASCII character
sets to be accommodated by a standard version of M. These
new features, described in detail elsewhere, are most wel-
come in countries such as China; they will eventually lead
to new standard implementations of M that will be portable
across hardware and operating system platforms.[3]

When we began the process of translating FileMan into Chi-
nese, however; there was no uniform method for treating
non-ASCII characters. In some implementations, the charac-
ter was treated as a physical character (one byte representing
a character, regardless of its true meaning in ASCII or the
code described in Example 3 above). Other implementations
treated Chinese characters as 2-byte pairs which together
were considered a single, logical character. The problems we
faced, therefore, while historic in nature owing to the new
standard, represent an interesting problem of translation to
accommodate nonstandard versions of M.

We have attempted to implement Chinese FileMan using
both types of implementations. Because the 2-byte logical
character approach is more consistent with the evolving mul-
tilingual M standard, we present expanded descriptions of
the logical character, and only allude briefly to the physical-
character method. Nevertheless, some of the problems en-
countered will require treatment when a Character Set Profile
for GB 2312-80 is adopted.

Several features must exist in an implementation of M that
deals with Chinese characters. They include: character set;
pattern match code; name; interpretation of GB 2312-80
characters; and collation.

Character Set

Logical Chinese characters require the use of two bytes for
each logical character. If 8-bit characters are used, the codes
161-254 can unambiguously represent their 7-bit ASCII
equivalents 33-126 without being confused with the ASCII
characters. In this representation, no distinction is required to
interpret the single byte ASCI codes from the two-character
representation of the Chinese characters. Using 7-bit codes
for all characters is possible, but that creates a number of
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difficulties, in that Chinese operating systems currently de-
pend on 8-bit codes, and patcode recognition is much more
difficult.

Pattern-Match Code Option

The pattern-match code option must accommodate Chinese
characters. The pattern-match process is one of the strongest
features of M. Although it might be possible to extend ex-
isting definitions of the ASCII patcodes (e.g., by assigning
all Chinese logograms to the patcode E), the most logical
approach seems to require use of one or more new codes to
uniquely identify Chinese characters. The problem is made
more complex by GB 2312-80, which was patterned after the
Japanese Industry Standard, JIS C-6226. GB 2312-80 in-
cludes not only the 6,763 Chinese logograms but also sepa-
rate code areas for the Latin, Cyrillic, Greek, Japanese Kata-
kana and Hiragana phonetic characters, plus an extended set
of punctuation characters including those found in ASCII but
also including others not found in Western punctuation char-
acter sets. The multiplicity of different phonetic characters
will require special treatment, but these problems lie in the
future, and we did not attempt to resolve them. Instead, we
chose to use a (temporarily) nonstandard patcode K to repre-
sent characters written using the GB 2312-80 code set, and
to allow continued use of the ASCII patcodes, retaining their
current meaning.

While we recognize that this is an imperfectsolution, it per-
mitted us to complete translation of FileMan without having
to resolve the more complex issues just described. To further
simplify the process, we restricted our use of GB 2312-80 to
representations of Chinese only, retaining English usage in
FileMan where appropriate and using the ASCII patcodes to
clarify those portions of the FileMan code.

Name

The definition of codes permissible for naming variables in
M should be extended so that Chinese characters can be used.
Fortunately, the use of indirection made this task somewhat
simpler in our FileMan translation process. But this issue,
which has been resolved in the proposed new standard, poses
some problems in earlier implementations.

Interpretation of GB 2312-80 Characters

Since all GB 2312-80 characters are two bytes long, imple-
mentations of M must recognize these 2-byte units as single
characters to avoid any possible division of bytes on other
than along character boundaries. Two additional complica-
tions are presented in Chinese because there are no spaces
between words, and words may consist of one, two, or even
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more Chinese logograms. Clearly, the use of string functions
must avoid splitting characters, but it is also considerably
more difficult to separate words, since the correct separation
requires considerable knowledge of the language rather than
the simple use of the space character.

The internal codes used to represent mixed strings of ASCII
and GB 2312-80 have taken various forms in different M im-
plementations. These differences include the use of escape
sequences to provide separations between different code sets,
the use of uniform 2-byte codes for both ASCIT and GB 2312-
80 (with the 8-bit used to distinguish an ASCII character
whose second byte is ignored), and even in early implementa-
tions’ use of an escape sequence to identify each non-ASCII
character. As a result, $LENGTH requires more sophisticated
processing. This feature should be transparent to the user,
since the convention adopted by any single implementation
is consistent in that version.

Collation ™

Collating Chinese characters represents a much more diffi-
cultproblem than in English. The new proposed standard pro-
vides for an algorithmic approach to collation that will be-
come a part of the Character Set Profile, and it is certain that
the Chinese will need to adopt some algorithm for its charac-
ter set. This problem becomes somewhat more acute because
GB 2312-80 divides its Chinese logograms into two sets or
levels. The first set is ordered according to the Pinyin pronun-
ciation, whereas the second utilizes the conventional “‘radical
and stroke count” sequence, which is unrelated to the pronun-
ciation of the character. These problems are alluded to in the
specific problems we encountered in translating FileMan, but
amore comprehensive solution will require additional study.

The language features just described represent an overview
of some of the more serious problems associated with manip-
ulation in M of Chinese language elements. While our solu-
tion was temporary, pending adoption of a new Character Set
Profile for the Chinese language, the experience is helpful to
illustrate the need to resolve these issues in the near future,
so that standard Chinese implementations of M can be used
throughout our country.

Translation of the VA FileMan for
Chinese Users

Translation of VA FileMan consisted of three main tasks:
modifying the pattern match operator in M; adapting the user-

interface messages for Chinese text; and allowing for special
cases.
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Modifying the Pattern-Match Operator

This task was undertaken to serve two goals: first, to permit
FileMan to manipulate Chinese characters; and then to adapt
the code to perform pattern checks on Chinese characters as
is done in the English version.

FileMan contains many data entry checks that rely on pattern-
match verification. If the implementation has not been ex-
tended to handle Chinese logograms as a separate pattern
(while retaining the existing Latin Alphabetic patcodes), then
the pattern check must be relaxed from x7 . ANP either to X? . E
or x?.KUNP. If the patcodes are modified in the more compre-
hensive form described earlier, few changes are required for
the existing code.

Further, if the definition of a name in M is not extended to
include ideographic characters, then expressions such as
X71" 1A A1 (" (DICATTS) and other comparable pattern
expressions need to be adapted to accommodate extended
name conventions.

Adapting the User Interface Messages
for Chinese Text

This aspect of the translation consisted of a relatively
straightforward translation of user messages and screen for-
mats to displays that would seem natural to Chinese users,
requiring slight adjustment of the text output format to ac-
commodate these changes.

Allowing for Special Cases

A few special cases had to be taken into consideration in the
translation process. First was the retention of certain English
responses. At first, we attempted to replace all English text
to be entered by the user with Chinese equivalents. We soon
found, however, that the Chinese translation was more cum-
bersome. Instead we returned to the English original. Built-
in abbreviations, such as Y for Yes and T for today’s date,
proved much easier to enter than Chinese equivalents. For
this reason, we retained most commands, functions, and ab-
breviation names in their original English form. Chinese us-
ers need to remember only a few English words, and in so
doing they greatly simplify the interactive process of speci-
fying keys for searching. Although the Chinese version per-
mits use of approximately sixty built-in functions, Chinese
equivalents were defined and can also be used if preferred.

Second was changing the date format. In FileMan, the date
is stored in internal format as, for example, “2920101” to
represent January 1, 1991 (the external format frequently
used in FileMan). Chinese users are confused by the English
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names of months, so the visual output of the date must be
modified. This transformation is required both for input of
dates by users and for their display. (The internal format re-
mains unchanged.)

For output, the following changes are made. The English ver-
sion of FileMan uses a convention of M D Y signifying
month, day, and year respectively. The conventional format
for date in Chinese is Y <nian> M <yue> D <ri>, using
the Chinese equivalent words for each component of the date.
Chinese users can accept either Y/M/D or M/D/Y formats,
provided that the values are numeric (instead of the English
names for each month). If the routine to be modified simply
displays the date, then these changes are simple, requiring
only modification of a few FileMan routines (e.g., pIo2,
DI03, DIPZ2, DIQ and DINIT3). '

In the case of input, a date entered by a user is checked by
the routine ZpT. If the date is entered in the Chinese format
(Y/M/D), this routine will not perform a correct error check
on user input. Since Chinese can accept the M/D/Y format,
itis sufficient to modify the code of ZpT to replace the month
abbreviations (Jan, Feb, etc.) with numeric equivalents (1,
2, .. .). Using this approach, the user is asked to type in a
date as M/D/Y using numeric values, and DT evaluates it
correctly.

A third special case is word arrangement. As noted earlier,
Chinese text does not use spaces between yords. Since the
internal code for each Chinese logogram consists of two
ASCII graphics, confusion may exist when Chinese text is
mixed with true ASCII characters. This problem affects File-
Man in two ways.

Fourth is keywords. Keyword references are important for
lookup functions. In English, keywords are readily identified
by separating characters such as spaces or other delimiters.
Separators of this type are not normally used in Chinese.
When keywords are required for searching in Chinese, some
form of delimiter must be introduced when the keyword is
input by the user. Two methods can be used to obviate this
input requirement. One method is selection from a choice
of predefined keywords. This approach stores a list of key
phrases and allows the system to reference these choices au-
tomatically. Another method is using frequency-determined
keywords. Since many Chinese words (phrases) consist of
compounds of two Chinese characters, it may be possible to
assign keyword status to the first of two such characters if the
frequency of occurrence of that phrase exceeds some defined
threshold.

The final problem is wrap-around text. In English, where
word boundaries are important, it is necessary to provide a
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wrap-around algorithm that deletes a partial word at the end
of a line in order to reproduce the entire word on the next
line. This function is not needed in Chinese text, where word
wrapping is not required. The solution to the Chinese version
of FileMan is to treat English and Chinese text differently.
A routine, pIwp, is used as follows:

* If a text is longer than one line, combine the two lines into
a single line L.

e If the line does not contain a Chinese character (if
L'? .E1K.E), return to normal English word-wrap logic.

* Or else, if the last character is not a Chinese character,
($E(L,width) ) 71K truncate the line at that point and return.

* If the line ends with a Chinese character, set CNT=width
and inspect each preceding character until a non-Chinese
character is found, and break the text at that position.

* If the physical length is an even number of bytes (i.e., the
line ends on a Chinese character boundary), use the existing
line and return.

* Or else, remove one more byte and use that length for the
line.

(Note that this algorithm assumes that physical byte counts
are used in functions, rather than logical characters.)

This algorithm separates a string of Chinese characters with-
out the possibility of splitting a character. The same algo-
rithm is included in HEAD"\DILO to generate a vertical title of
Chinese Characters. Note, however, that some problems as-
sociated with different widths of Chinese and ASCII charac-
ters may further complicate the display format. We bypassed
this issue by assuming the wider size for each character.

Soundex

Soundex is used in Western countries to search for names. In
Chinese, this principle is also important. The Soundex algo-
rithm works well for looking up Western names. But in its
Latin form, Soundex does not work well with Chinese names,
which are often monosyllabic, generating the same code for
alarge number of names. The same principle can be applied to
Chinese characters. In GB 2312-80, there are 6,763 Chinese
logograms, but there are only four hundred different pronun-
ciations for all these symbols. The syllable yi, for example,
occurs 104 times in this character set, whereas only thirty
logograms have unique pronunciations. Even when the tonal
pronunciation is added (a manner of further delineating sylla-
bles spelled similarly in English), the ratio of unique sounds
tosymbolsis still about 1:5 (an average of five characters have
the same tonal syllabic pronunciation).
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Now, take my name (shown first name then last name in the
byline, unlike the Chinese tradition) as an example: There
are twenty-one logograms with the pronunciation “feng” and
twenty-five with the pronunciation “huang.” If one wishes to
retrieve a patient named <huang><feng>, as it would look
in Chinese, one could use a Soundex-type algorithm to re-
trieve the name much more easily than without such a search
strategy.

A second complication in the use of Chinese names is that the
character set GB 2312-80 is not adequate to represent many
Chinese names. Chinese parents often wish to use unusual
historic logograms to name their children. When one cannot
find the correctlogogram for a Chinese name, then a Soundex
reference might be used to search by sound for a given name.

There are two ways to implement a Chinese Soundex algo-
rithm. First, one may set up a transform base for all available
logograms. For instance, we might use a global with the fol-
lowing structure:

"DHFHZ(<"Chinese char>")="<Chinese phonetic spelling>"

which would create globals

ADHFHZ( <huang>="huang"
ADHFHZ(<feng>)="feng"

For the string <huang><feng> we could use a subroutine
that would accept the key “huang-feng,” then a Soundex al-
gorithm could be applied to search for names of this form.
This algorithm should be included in sou”pIcM1.

Or, one may use the same general process followed by
sou”picMl. In the character set GB 2312-80, Chinese logo-
grams are grouped into two sets called levels. The first level
consists of 3,755 logograms arranged by their phonetic pro-
nunciation (Hanyu Pinyin form). These characters can be
processed by a modified algorithm in sou”pcM1 to generate
a Soundex key. In other words, the pronunciation of each
character would be stored in a table, grouped by those with
similar pronunciations, as is implicit in the Soundex principle
of ignoring vowels and grouping C, V, and B into one Soun-
dex code. In this manner, all characters, even those in the
second level of GB 2312-80, would be grouped into common
phonetic pronunciations.

Besides the translation features listed above, a number of
other minor issues arise, such as the operation of functions
such as DAYOFWEEK, LOWERCASE, MONTHNAME, REPLACE, UP-
PERCASE and others. These problems are all soluble. A few
minor problems of this type were dealt with in our translation,
but they do not warrant explication in this article.
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MUMPS Office Automation and TOOLS

Data Methods Packages feature easy integration with one another and with your MUMPS applications.
Immediate links to major packages are also provided including FileMan, MailMan, Kernel and others.

WORD MANAGER ™

A full-featured word processor with spelling, powerful formatting and numerous

features for all types of documents.

FORMS MANAGER ™

A complete forms design, data entry, editing and printing package. A front-end

to applications packages including FileMan.

SCRIPT MANAGER ™

A total medical transcription solution featuring glossaries, medical dictionary,

and sophisticated management functions.

CALC MANAGER ™
PC based packages.
REPORT GE ™
GRAPH MANAGER ™
VIEW MANAGER ™

MEDICAL DICTIONARY

A complete spread-sheet package with all the features and functions of popular

A flexible, powerful and easy-to-use report generator with three different interfaces
to fit every users needs.

Business and sclentific graphical package supporting many printers and plotters.

This package features: Online free-text search,view and print functions, with an intuitive
interface combined with powerful features.

A complete medical dictionary - compatible with our software or yours.

PROGRAMMERS AND RESELLERS Data Methods products are also available as functional modules for programmers
and In quanities for resellers. Special license arrangements and complete technical support provide an easy, low-cost

path {o [ull integration with your MUMPS sofilware.

Data Methods

Data Methods Incorporated
63 North Broadway

Nyack, New York 10960-2636
(914) 353-2000

(914) 358-6456 FAX

Results

We completed the Chinese translation of VA FileMan using
the approach described in general terms here. All display and
report messages are in Chinese, and all functions are retained
in almost complete integrity. The interactions between the
user and FileMan are all in Chinese with the exception of a
few built-in English terms that are offered as options to sim-
plify user interaction. (As noted earlier, however, Chinese
equivalents are available if preferred.)

The Chinese VA FileMan has been implemented for regular
use in the Patient Master File (ADT) in our hospital for sev-
eral years. Some of its functions are especially welcomed
by Chinese users. For example, the pointer type and cross
reference are especially convenient for equating diagnosis
strings in Chinese and their ICD-9 equivalents. This function
and the data set function are considered particularly useful.

Although 8-bit ASCII-supported implementations of M are
available in China today, there remain problems that require
solution. Execution speed needs to be improved, and the in-
ternationalization process, already underway within the
MUMPS Development Committee, needs to be accelerated
so that standard forms of National Character Set definitions
can be realized in the Chinese domain. Much work remains,
and close international cooperation is needed to bring this
effort to a speedy conclusion. n
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