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Abstract

This paper contains two parts. In the first part, a
brief introduction to .the full-text processing system of
Chinese history literatures will be presented. In the
second part, we like to share some experience of processing
History literatures with readers, Comments and discussions
on the character set, retrieval mechanisms, mafk-upf

language and further applications will be presented.
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Introduction

[n order to study the feasibility of using computer as a tool for
humanities study, a long-term project namely "Automation of History
Literatures” (2$2H&h4E) has been launched since July 1st, 1984. Under
this project, a software package called "Chinese Text Processor” (abbr.
CTP) has been developed. It is a full-text data-base based system with
controlled vocaburary, free-term, and text content retrieval mechanisnms,
CTP has three versions. Some highlights and characteristics ;f these

versions are listed in Table 1.

CTP haé three subsystems, they are: (1)Creation Module, (DRetrieval
Module, and (3)Application Module. The creation module has two major
functions, The first one is a data-entry functional module which turns
the original text into machine readable form called source text files.,
Then, the source text files will be processed by a text structurization
module, the second functional module, and will produce structurized text
files. A functional block diagram of the creation module is shown in
Figure 1. In Figure 1, readers can easily find out that the original text
“after been processed by the structurization module is disassembled into
four related files. The text string file keeps the original text string.
The illustration file keeps the figures, graphes, equations and notes of
the original text. The text structure file is a tree sﬁructured logical
representation of the text content, ie. chapters, sections, paragraphs
etc. And, lastly, the format file stores all type-setting information of

the original text, such as paging, character font/sjze ete.,

For mark-up rules used by CTP, please refer to Appendix A, In
Appendix B, a BNF representation of the structurization parser is

presented. For more information about CTP, please refer to reference [1)

L2y ,.(8), and (4) . : S e S
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A functional block diagram of the retrieval module and the
application module in shown in Figure 2. This part of the CTP can operate
independently if structurized text files have already been producea by the
creation module. In order to give you some ideas of the operations of the

CTP, let me spend a few minutes in_showing‘some slides of CTP for vou.

The CTP version 3.0 is now ready to go to the public. In this paper,
we like to present some worth-while considerations which we learned during

the development of CTP. Your comments and discussions are heafty velcome.

Comments and Discussions on

Processing History Literatures

¥hile presenting history literatures in machine readable form, the
information ‘contained in the source text should not be distorted, added,
and deleted by any means. But in real life, the above requirement can not
be fulfilled with the present technology. Therefore, some efforts must be’

made to provide somewhat compromised solutions to this problen,

In this part of the paper, we will discuss the problems associated
with character set, retrieval mechanisms, mark-up language, and furth

applications in the subsequent sections.

Character set

There are two character sets provided by vendor. One set contains
about 13,000 characters which is identical to the set used by HHEFT R
%, a proposed standard set for commercial applications. The othér set
has nore than 17,000 characters and it is a super set of the set mentioned

above, In the first phasé of our project while CTP 1.0 was developed,
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~public {6) . To.our experience, we like to

the set of 13,000 characters was used., During the second phase of CTP
2.0, we shifted to the set of 17,000 characters. We have painful
experience with these two character sets, because the coverage and
completeness of these sets are obvious not capable-enough for processing

history literatures,

From Table 2 to Table 6, the reader can easily find that hundreds of
characters are missing in these sets for processing history literatures,
Therefore, we have to update the system whenever a character is to be
added to the existing system. This is surely a time éonsuming'and

bothersome operation.

Another serious problem is the presence of variant forms of
characters. The character patterns in ancient text can not always
accommodate the present-day. standard. So, in order not to distort the
original text, we are asked to creat new characters whenever a mismatch
of character pattern has been found; Even worse is in-retrieval operation
where both normal form and variant forms have to be used interchahgeably.
In other words, - the capability of,processing variant forms of characters

is fatally needed for processing history literatures.

According to the facts wé collected in Table 2 to Table 6, which is
not limited to history literaturaes, we conclude that:
W The BAEFXTH®E is not capable enough for processing
literatures,

(2)For proceséing literatures, CCCII (5] is highly recommended.

Controlled vocaburary search'verses free-term search
It is a long argument between controlled vocaburary search and

free term search since the full-text data-base became available to the
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Table 3. Variant forms,

The characters 1isted are used in &% ZE and S,
variant forms are also shown.
in the 17,000 set, and tense,

Their corresponding
But, those variant forms can not be found
they are also missing character:sg

Variant forms found from 523 | Variant forms found from & &%
\ . : Normal
No.Normal Yariant No, riku',‘\/ariant
0‘0'/ ZE} 43 bol ‘ﬁ: 2% 0>3 I '5 g
502 %«?2 %‘i cox i £ c>¢l;% %
i , et
wos | P | 7| <3 15% 3% | | 2 | B
cou | F2 F**i* oo % %ﬁ osb [ 45 ch
I EHE Y = | =
f’ 0c ¢ @ L gof.jr Ffoleadt & Eﬁ.
cols HANMA ol 2 & 0§ T%‘ 1F
069 % E 7| % an
: 209 | JRE |JBE 0082583
ey 133 53 7 1|15
fose |5 | £ o1e |42 431
ol % % ofl ;éf’ 74‘”
Lo 12 ){j 3 ol fT ){F
o |BLYEL 53 5% | &
' olt ¥4 5 ol4 ~7 By
olC i1d £33 o'ty B? E?
o et HEE
018 115 1‘;:, ol$ | ZF 37’5
A oo l7e |72
’ o>o>:\3%’,‘ f—é oo Eﬁ /?
0> 'Oﬂi /;Ji c>] ﬁ%’ﬁ?
orl 12| 2 {oss | Z | F
N —47‘—-




Table 4. Missing Characters
The following characters are used in EZE/¥®i, but
are not found in the set of 17,000 characters.
(This table is not yet completed)
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Table 5. Missing character(normal form)

The following characters are used in Mandarin Daily News Dictionary

but are not found

the set ofA17,OOO characters

1n

3
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(L) free-term search is more suitable for history Iiterature processing
than the controlled vocahurary search. |
(2)In order to improve the system performance, we suggest toxéstablish
a controlled vocaburary index by the following :
> Set a counter for each free-term whenever being uéed for search.
* For a definite period of time, the above counts will be examined.
[f a term is found to be frequently used, fhén, it will be
considered as a key word for search, and hence, its index shall

be established.

In other word, we think a combination of both retrieval mechaniéms‘
will optimize the performance of the system. Besides, we suggest to
establish the controlled vocaburary search on the foundation of free-tern

search and the frequenecy of'uSage of each ternms.

The needs of standard mark-up language

A very good acticle that explains the concept andvneeds of a standard
mark-up language can be found in the- Appendix A‘of‘ISU standard DIS 8879 [
7j . The mafk-up 1anguage serves as‘aAbridge’that allows data sharing
among many applieation areas such as‘full~téXt'databasé, printing
industry, word processing, etc. In our application,‘mafklup'lahguage is a

necessity for text element recognition.

During the development of CTP, it is sorry to find out that no such a
standard mark-upilanguage for Chinese text is avaiiable. Therefore{ We
have to work out a replacement, because we do not have enough resource to
develop a standard generalized mark-up language parallel to that of DIS
8879, This replacement, aiming for text element recognition, is the BNF

representation of f#7& text shown in_Appendix B. So far, this abstract

BNF model has been successfully used to represent K&, %%qﬁujﬁfggzgggjg-

FER, and BHRESLRAEEHE. [t seens poverful for certain "regular”
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structured literatures. However, to design a generalized mark-up language
for Chinese text is surely a necessity for furthes development in the

Chinese text processing field.

Further Applications
In a traditional information retrieval environment, where information
is organized as formatted record type, the most important function of such
é system is retrieval, This situétion is no longer true when full-text
can be retrieved from a database; Enumerous applications can be developed
upon retrieved text,vto néme a few, such as statistical analysis,
computing, graphics,‘word processing/text geﬁeration, etc, Th%refore, the
dévelopment of full-text database and full-text processing technology
provide an excellent opportunity to integrate infprmation retrieval
systems; text/word processing systems, and computation/analytical systems
all together. Besides, many nevw applicationsiméy be created, such as a
work-station for humanities study. ‘Therefore, we conclude that full-text
processing is a very promising field for us to looking for further

developnent.
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Appendix A

Mark —up rules used by CTP
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=. 2 % .
WFEEERM "d", BEM "o
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Arprendix R
BNF representation of the

structurizatiorr modul e

BEEEAYHIEN B N F = o= ik

(1)meta symbols of the BNF notation:

(2>constructs of the BNF notation:

>ty means sequence expPESSan concatentation
IS means "is defnned as”

} means "or”

{*}= ‘means "repeatition option times”
{""}n means "repeatition n times” n great than 0.
[ means "optional elements”

PR means "terminal symbols®

(3 EFERE (Losical Structure):
G > GEE> ( (EE>1 (KB 1 <KRBEN
di"e B> "dt <EHE> { KHEEFE> 12 mer m¥nv
% F> ::= <EFD> r¥¢nc
< B> i (<H>1#
<t # H> = (<HE>rx m¥ar
GE B> ii= " ov¥ar { (KBREBE s GEEBE> c¥nm 3 mgr ovyne

i~

AZE O B> = GEEE> [ { (KEFEH>s EHE> )
<EE B OE> = > [k { «FEHE 1+ @]
<F B> = (GI>rs

<K x> = <B> KFEHE>] | HHEX> (GIEAEE>s <BEEXD
v (KB | <EEENGFE .
B > = {((BREAM2 <(EXHIABTLERESE %léiuﬁuziub

EXEHBFREMBLBEAUABLES =  ATF> 1s
AT re 1 ¢ CBXFE> 3= m 0 [0 (0 BB cla

RIS EX> ::=

FIERE> = [ (KEFZEE>10 { <FXFE> 1+ "¥n~ ]
IKEELEE>I4 { (CBXE> ¥ "¥n" -
{ (KERZEBE>12 { <FXFE> 1= "¥n" 1x

CEREX> +:= {<§?F’:§E>}o (CHF 1=
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CGREEIIEFS ¢ ia (ryneya CLCFXFES 2 nynn 3y

GETEE > ii2 vhr orwpe (CGEBE> s »§ v myp»

<3 B> = ((2HEE> - (r <EHEE> ») - GEBRE
GEBEX> o (¢hg=yy, et L KEBEENS (<hBx=y,. "Yne

(JE_.E. E%) ti= () , n ] " ’ "o , e , nFon l »
S s B N
KE s o . "¥nt REEIEE  ryan (<K H>ye nkr onynn

4% B> s 0 (0 (HIES ") KKRME TS

ALENE > = KCHXFES s "gnn [ KEBZEBE> 14 ((CHXE>ps mynn

< B sis 20 | viie | az Por=Ze ) oviie ] wge .
n—tn ' A ’ nj‘un

&= >oti= {(KFILFE e
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